INTERAMERICAN UNIVERSITY

Doctor of Philosophy in Computer Science and Engineering

The Ph.D. program prepares students for a career in industrial or government research or academia. Each student has the opportunity to work closely with a faculty research advisor throughout his or her residence at OGI. The program of study for each Ph.D. student is tailored to meet individual needs and interests. Each year CSE admits fewer than a dozen outstanding students to the Ph.D. program. The department looks for individuals whose academic achievements, professional background and personal goals indicate that they have the ability, commitment, and desire to excel in research. 

Candidacy is satisfied in three parts: 

I. Foundation Requirements. Students are required to take six foundation courses. Particularly well-prepared students can waive some of these courses by passing an examination on the course material. 

II. Distribution Requirements. Students choose three courses within one area and three courses out of that area, as outlined 

III. Research Skills Assessment. Students are required to take CSE569 Scholarship Skills and to pass the research proficiency examination (RPE), which requires a written and oral presentation of a research paper. The RPE normally takes place in the spring quarter of the second year of residence. Ph.D. students must obtain a grade of B or better on each required course. Required courses should be completed by the end of the second year. The doctoral dissertation will document a significant, original research contribution and must be of publishable quality, both in content and presentation. 

The faculty strongly recommends that students prepare a formal thesis proposal between nine and 18 months before the Ph.D. defense. The proposal is not a candidate screening tool, but instead a means to ensure an acceptable level of intellectual vigor and maturity. Starting in the second year, the faculty strongly recommends that students deliver yearly research talks. The RPE, participation in the student research symposium, the thesis proposal, and talks at refereed conferences satisfy this requirement. Practice talks for conference papers should be open for commentary. 

Foundation Requirements
CSE513 Introduction to Operating Systems
CSE521 Introduction to Computer Architecture
CSE532 Analysis and Design of Algorithms
CSE533 Automata and Formal Languages

One of four programming languages 
CSE502 Functional Programming

CSE507 Logic Programming

CSE509 Object-Oriented Programming

CSE531 Foundations of Semantics
One of three interactive and adaptive systems courses 

CSE540 Neural Network Algorithms and Architectures 

CSE560 Artificial Intelligence 

CSE564 Human-Computer Interaction 

Distribution Requirements

Three courses from one of the following six areas, and three other courses not from that area. 

Adaptive Systems and Applications 
CSE540 Neural Network Algorithms and Architectures

CSE545 Advanced Neural and Adaptive Algorithms

CSE546 Data and Signal Compression

CSE547 Statistical Pattern Recognition 

CSE568 Empirical Research Methods

FIN573 Financial Time Series Analysis

ECE540 Auditory and Visual Processing by Human and Machine

ECE553 Control Systems: Classical, Neural and Fuzzy

ECE554 Adaptive Signal Processing

Human-Computer Interactive Systems 
CSE550 Spoken Language Systems

CSE551 Structure of Spoken Language

CSE552 Hidden Markov Models for Speech Recognition

CSE560 Artificial Intelligence

CSE561 Dialogue

CSE562 Natural Language Processing

CSE563 Multi-Agent Systems

CSE564 Human-Computer Interaction

CSE567 Developing User-Oriented Systems

CSE568 Empirical Research Methods

CSE580 Special Topic Course: Computer Graphics 

ECE540 Auditory and Visual Processing
Programming Languages and Software Engineering 
CSE500 Introduction to Software Engineering

CSE502 Functional Programming

CSE503 Software Engineering Processes

CSE504 Object-Oriented Analysis and Design

CSE507 Logic Programming

CSE509 Object-Oriented Programming

CSE511 Principles of Compiler Design 

CSE512 Compiling Functional Languages

CSE518 Software Design and Development

CSE530 Introduction to Mathematical Logic

CSE531 Foundations of Semantics

CSE567 Developing User-Oriented Systems
Systems Software 
CSE509 Object-Oriented Programming

CSE510 Software Tools

CSE514 Introduction to Database Systems

CSE515 Distributed Computing Systems

CSE522 Advanced Computer Architecture

CSE524 TCP/IP Internetworking Protocols

CSE526 Modern Operating System Design 

CSE527 Principles and Practices of System Security

CSE541 Database Implementation

CSE542 Object-Oriented Database Systems

Theory 
CSE530 Introduction to Mathematical Logic

CSE531 Foundations of Semantics

CSE534 Computability and Intractability

CSE535 Categories in Computer Science
Research Skills Requirement

CSE569 Scholarship Skills
Research Proficiency Exam
COURSE DESCRIPTIONS

CSE513 Introduction to Operating Systems

3 credits
Introduction to OS is an in-depth study of a large and critical aspect of system software. Understanding the topics covered in the class is important for any software engineer, as the issues faced by operating system designers are similar to those faced in any large software system. In addition, knowledge of OS abstractions is generally useful since the OS is a central part of any computer system, and the OS has significant impact on the performance and structure of programs. The course project gives hands-on experience in building large software projects: teamwork, extending existing code base, and handling complex interactions.

Description
A study of the design and implementation of modern operating systems. The course concentrates on operating system kernel design, and includes the following topics: concurrent processes, interprocess communication, synchronization, scheduling, resource allocation, memory management, the concept of virtual memory and the required underlying hardware support, secondary storage management, file systems, and security. We will use the Linux operating system to ground the discussion of abstract concepts. Interested students will be encouraged to read the Linux source code for discussions in class. 

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for the following courses: CSE515 Distributed Computing Systems, CSE526 Advanced Topics in Operating Systems, CSE527 Principles and Practices of System Security.
Application to Degree 
Introduction to Operating Systems applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	X
	 
	 

	Computer Security
	X
	 
	 

	Data-Intensive Systems
	X
	 
	 

	Human-Computer Interfaces
	X
	 
	 

	Software Engineering
	X
	 
	 

	Software Engineering for Industry Professionals
	X
	 
	 

	Spoken Language Systems
	X
	 
	 

	Systems Software
	X
	 
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE521 Introduction to Computer Architecture

3 credits
This class is required for all the CSE disciplines, for good reason: You’ll learn how computer hardware works, and how to write programs that make it work well. By the end of the quarter, you’ll understand the issues necessary to optimize your programs for the machines they run on.

Description
This course provides a broad introduction to computer architecture. The course covers a large amount of material in moderate depth, giving the student a good understanding of the basic issues in computer system design. Specifically, the course covers instruction set design, pipelining, the memory heirarchy, I/O systems, networking issues, and multiprocessors. Example systems include the Intel x86, MIPS, and DEC Alpha processors. 

Prerequisites
Experience writing software, preferably with some C or assembler programming. Note: Computer architecture has become a quantitative science, so there will be considerable algebraic manipulation involved in the performance analysis component of the course.

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for the following courses: CSE522 Advanced Computer Architecture, CSE526 Advanced Topics in Operating Systems, CSE58X Advanced Processor Microarchitecture, CSE58X Special Topics in Computer Architecture.

Application to Degree 
Introduction to Computer Architecture applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	X
	 
	 

	Computer Security
	X
	 
	 

	Data-Intensive Systems
	X
	 
	 

	Human-Computer Interfaces
	X
	 
	 

	Software Engineering
	X
	 
	 

	Software Engineering for Industry Professionals
	X
	 
	 

	Spoken Language Systems
	X
	 
	 

	Systems Software
	X
	 
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.

CSE532 Analysis and Design of Algorithms

3 credits
At the heart of every programming task is the selection, adaptation, and discovery of algorithms. How do we evaluate algorithms? What are some good examples of algorithms? CSE532 introduces the mathematical theory of the design and analysis of algorithms. You’ll learn techniques for analyzing the resource use of algorithms as well as studying recurring classes of algorithmic problems and understanding their “good” or “best” solutions.

Description
An introduction to the design and analysis of algorithms. The course covers design techniques, such as dynamic programming and greedy methods, as well as fundamentals of analyzing algorithms for correctness and time and space bounds. Topics include advanced sorting and searching methods, graph algorithms and geometric algorithms. Other areas vary from year to year, and may include computational geometry, matrix manipulations, string and pattern matching, set algorithms, polynomial computations, and the fast Fourier transform. 

Prerequisites
Data structures and discrete mathematics.

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for CSE534 Computability and Intractability.
Application to Degree 
Analysis and Design of Algorithms applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	X
	 
	 

	Computer Security
	X
	 
	 

	Data-Intensive Systems
	X
	 
	 

	Human-Computer Interfaces
	X
	 
	 

	Software Engineering
	X
	 
	 

	Software Engineering for Industry Professionals
	X
	 
	 

	Spoken Language Systems
	X
	 
	 

	Systems Software
	X
	 
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE533 Automata and Formal Languages

3 credits
Automata theory and formal languages are a large part of the “science” in “computer science.” They underpin many other topics—algorithms, complexity, undecidability, pattern matching, parsing, compiling—and are indispensable if you want a deep understanding of what makes things like expression matchers and parser generators work.

Description
Automata theory introduces fundamental models that are used over and over again in computer science for programming languages, in compiler construction, and in algorithms. These models are a valuable part of the repertoire of any computer scientist or engineer. This course introduces progressively more powerful models of computation, starting with finite automata and moving through counter, stack, and Turing machines. It also presents the regular, context-free, recursive, and recursively enumerable languages, and shows how they correspond to the various models of computation and to generation mechanisms such as regular expressions and grammars. The emphasis is on understanding the properties of these models, the relationships among them, and how modifications such as nondeterminism and resource bounds affect them. The course includes application of these concepts to problems arising in other parts of computer science. 

Prerequisites
Discrete mathematics.

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for the following courses: CSE511 Principles of Compiler Design, CSE534 Computability and Intractability.
Application to Degree 
Automata and Formal Languages applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	X
	 
	 

	Computer Security
	X
	 
	 

	Data-Intensive Systems
	X
	 
	 

	Human-Computer Interfaces
	X
	 
	 

	Software Engineering
	X
	 
	 

	Software Engineering for Industry Professionals
	X
	 
	 

	Spoken Language Systems
	X
	 
	 

	Systems Software
	X
	 
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE502 Functional Programming

3 credits
Functional languages are probably the most expressive programming languages that exist, yet they have a clean mathematical foundation. This means they may be used either as powerful programming languages in their own right (for rapid prototyping or scripting, for example), or as a means for exploring the fundamentals of more complex concepts in other languages (such as visitor patterns, function pointers, exceptions, and so on). If you have not been exposed to functional languages before, this course will radically change the way you think about programs.

Description
In functional programming, we shift our focus from data objects and their representations to functions that act on data. Programs are formulated as compositions of functions, rather than as sequences of statements. This leads to a programming methodology that is quite different from that learned in using statement-oriented languages. This course introduces the student to functional notation, recursion, higher-order functions, reasoning about functions, and polymorphic type systems. Functional programming languages are known for their increased productivity and reliability, due in part to the higher levels of abstraction provided by functional languages. Course is taught by lecture with small weekly programming assignments. Experience is gained by programming in the functional language Haskell or one of its close derivatives. Recent advances in functional programming languages allow them to use updatable state in a safe manner and to cause effects on the real world. Students gain experience by writing programs using these features to program interactive window-based programs using an embedded “widget” library. 

Application to Degree 
Functional Programming applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance, the Oregon Master of Software Engineering, or the Ph.D. in Computer Science and Engineering.
CSE507 Logic Programming

3 credits
Description
Logic programming is an attempt to construct computer languages with completely declarative semantics: The programmer only states “what” should be done; the interpreter or compiler must decide “how.” This course examines existing logic programming languages, notably Prolog; provides the foundations in logic and theorem proving for such languages; and covers implementation of logic programming languages. Other topics may include an introduction to modal logic and intuitionistic logic. 

Application to Degree 
Logic Programming applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance, the Oregon Master of Software Engineering, or the Ph.D. in Computer Science and Engineering.
CSE509 Object-Oriented Programming

3 credits
There is more to mastering object-oriented programming than learning a new programming language. Hard as it may be to believe, behind all of the hype there are fundamental concepts that remain constant in spite of the ever-changing marketing claims of competing languages and compilers. In this class you will be introduced to several different object-oriented programming languages, use two of them (Java and Smalltalk), and experience the program development process from design through to implementation in a substantial project. Learning the fundamental concepts of object-oriented programming languages will help you think about programming in new ways and also will help you understand and evaluate competing programming languages, now and in the future.

Description
This course provides a rigorous introduction to the concepts behind object-oriented programming. It is for students who are already familiar with the concept of object-orientation and with object-oriented analysis and design techniques. One way to learn this background material is by taking CSE504 Object-Oriented Analysis and Design. In CSE509, students gain a thorough understanding of incremental programming, type-safety, polymorphism, encapsulation, and set-based abstraction, and apply these concepts through a variety of programming projects. We study several programming languages, including Java and Smalltalk, so students are exposed to different realizations of these concepts and gain an appreciation for the programming language design space. We also look at published object-oriented design patterns and see how they can be implemented in different object-oriented programming languages. Students are required to read appropriate research papers, complete several short programming assignments, complete a substantial programming project, and write some short essays. 

Prerequisites
CSE504 Object-Oriented Analysis and Design
Application to Degree 
Object-Oriented Programming applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	X
	 

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE531 Foundations of Semantics

3 credits
Description
Formal semantics aims to answer two important questions: 1) when are two programs equal? and 2) when does a program faithfully implement a mathematical specification? The course explores denotational semantics, operational semantics, and program logic, studying how they are related and how they can answer the motivating questions. Programming language concepts, such as imperative programming, functional programming, call-by-name, call-by-value, and continuations, are contrasted and explained in terms of their semantic foundations. Key concepts include full abstraction and the use of least fixed point constructions to solve recursive equations. The course is designed for students interested in the mathematical foundations of programming languages and programming logics. 

Prerequisites
Discrete mathematics. 

Application to Degree 
Foundations of Semantics applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE540 Neural Network Algorithms and Architectures

3 credits
A few years ago neural networks were just an emerging technology. Today they comprise a mature set of tools for nonlinear statistical modeling, yet remain an area of active research with new paradigms and applications. Neural nets are deployed commercially to applications in pattern recognition, prediction, control, and data mining. If you need a grasp of this technology for engineering applications, or simply want a sound theoretical and practical introduction, this course will get you there.

Description
This course introduces the fundamentals of connectionist and neural network models. Paradigms for both unsupervised and supervised learning are covered. Topics include introduction to neural processing elements, Hebbian learning, LMS and back propagation algorithms, competitive learning, computational capability, and elements of statistical pattern recognition. Specific architectures covered include Hopfield nets, single and multilayer Perceptrons, and Kohonen maps. Programming projects involve network simulations and application problems. 

Prerequisites
Some knowledge of linear algebra and calculus is required. Programming experience is necessary.

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for CSE545 Advanced Neural and Adaptive Algorithms.
Application to Degree 
Neural Network Algorithms and Architectures applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	X
	 

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE560 Artificial Intelligence 

3 credits
This course introduces you to declaratively representing information using rich knowledge representation schemes with formal semantics. You’ll learn to reason about this information in order to draw new conclusions, make consistent assumptions, or plan new actions. This reasoning process is at the heart of building intelligent agent-based systems. The theory in this course is balanced by building working programs in the logic-based programming language Prolog.

Description
This course surveys the foundations and applications of symbolic approaches to artificial intelligence. The approach emphasizes the formal basis of automated reasoning and includes an introduction to programming in Prolog. Fundamentals covered include search, knowledge representation, automated inference, planning, nonmonotonic reasoning and reasoning about belief. Applications include expert systems, natural language processing and agent architectures. 

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for the following courses: CSE561 Dialogue, CSE562 Natural Language Processing, CSE563 Multi-Agent Systems.

Scheduling
There is currently no scheduling information for Artificial Intelligence . It may be offered every other year or on an otherwise intermittent basis.

Application to Degree 
Artificial Intelligence applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	X
	 

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE564 Human-Computer Interaction

3 credits
Would you like to understand what actually makes a system usable and likely to succeed commercially? Do you know about “post-WIMP” trends in interface design that are rapidly changing the face of modern computing? CSE564 is a key course for anyone interested in participating in the future of computer technology and its many applications and related fields.

Description
This course emphasizes the experience of computing, which centers on an understanding of real users and the specific tasks they need to accomplish when computing. In the pursuit of optimal user support, an interdisciplinary approach to system design and evaluation is stressed. The course reviews current research viewpoints and activities in the field of human-computer interaction, surveys key research challenges that exist, and discusses trends in next-generation system design. Students gain hands-on experience by critiquing existing interfaces, as well as hearing reports from experts in industry on the state of the field. An introduction to this topic is essential for everyone working in the field of computer science. 

Application to Degree 
Human-Computer Interaction applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	X
	 

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	X
	 

	Software Engineering for Industry Professionals
	 
	X
	 

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE545 Advanced Neural and Adaptive Algorithms

3 credits
Description
An advanced treatment of architectures and algorithms for pattern recognition, regression, timeseries prediction, and datamining. Typical topics include convergence, effects of noise, optimization methods, probabilistic framework (including Bayesian estimation), generalization ability and regularization and pruning, Hebbian learning, and clustering and density modeling. 

Prerequisites
CSE540 Neural Network Algorithms and Architectures
Or permission of instructor.

Application to Degree 
Advanced Neural and Adaptive Algorithms applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	X
	 

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE546 Data and Signal Compression

3 credits
Description
The need for signal and data compression is ubiquitous in image, video, and speech processing, finance, and computational science. Where data stores become very large (e.g. video, finance, earth science), the need is not met by simple lossless file compression schemes, and we must turn to sophisticated coding techniques. This course addresses both the theoretical basis and practical algorithms for data and signal compression. Topics include loss-less entropy based coding including Huffman and Lempel-Ziv, and lossy compression techniques including: scalar quantizers, transform coding (Karhunen-Loeve, DCT, and nonlinear transform codes), predictive coding, vector quantization, adaptive codes, and wavelets. The relation between compression schemes and probabilistic data modeling is emphasized in conjunction with each technique. Application to speech, image, and video coding are discussed. Students will have the opportunity to design compression schemes for such diverse applications as earth science data, finance, speech, or video depending on their specific interests. Text: Vector Quantization and Signal Compression, Gersho and Gray, Kluwer Academic. 

Prerequisites
Undergraduate calculus, introductory probability and statistics, some programming experience.

Application to Degree 
Data and Signal Compression applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	X
	 

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE547 Statistical Pattern Recognition

3 credits
Speech recognition, image understanding, event detection, advanced signal processing and data mining all use methods and conceptual paradigms in statistical pattern recognition. Though pattern recognition technologies continue to evolve, all techniques and applications call for a thorough knowledge of the theoretical and practical cornerstones. By the end of this course, you’ll have a thorough, working knowledge of the basics of statistical modeling, estimation, and performance evaluation common to all existing technologies; the principles that provide a framework for the understanding and evaluation of new technologies; and new problem domains.

Description
Theory and practice of statistical pattern recognition. Students will learn fundamental theory and practices that are common to a broad range of pattern recognition applications and technologies, and apply principles to real-world examples. The emphasis is on developing tools, both theoretical and practical, that provide grounding in pattern recognition problems and methods; rather than on showcasing particular technologies. The course will benefit those whose work may use any of a variety of recognition technologies in broad-ranging applications such as speech and image processing, data mining, finance. Topics include: random vectors, detection problems (binary decision problems), likelihood ratio tests, ROC curves, parametric and non-parametric density estimation, classification models, theoretical error bounds and practical error estimation through cross-validation. Maximum likelihood and Bayesian parameter estimation. Feature extraction for dimensionality reduction, and for classification. 

Prerequisites
This course is designed to be self-contained. Familiarity with undergraduate probability and statistics is useful.

Application to Degree 
Statistical Pattern Recognition applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	X
	 

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE568 Empirical Research Methods

3 credits
Description
This course introduces principles of experimental design and data analysis for empirical research. Topics include the goals and logic of experimental design, hypothesis formation and testing, probability and sampling theory, descriptive statistics, correlation and regression, basic parametric and nonparametric tests of statistical significance (e.g., binomial, t-test, chi-square, analysis of variance), standard designs for single- and multi-factor experiments, and strategies of scientific investigation (e.g., exploratory vs. directed). The course is fundamental for anyone who plans to conduct independent research in the future or needs to critically evaluate the research of others. Students participate in designing and analyzing data in order to answer scientific questions and present the results of these activities both orally and in writing. 

Scheduling
There is currently no scheduling information for Empirical Research Methods. It may be offered every other year or on an otherwise intermittent basis.

Application to Degree 
Empirical Research Methods applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	X
	 

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE550 Spoken Language Systems

3 credits
Spoken language systems will revolutionize how people interact with machines, replacing the keyboard and mouse with natural conversations. These systems will act like helpful human assistants and teachers for information access, commercial transactions, and learning. You'll review the state of the art in building spoken language systems. You will gain hands-on experience using toolkits for building such systems, as well as learn the technologies needed for next-generation systems, such as robust parsing, semantic processing, dialogue management, and agent architectures.

Description
Spoken language systems are already being deployed to help people find out flight information, trade stock, access email, and find out traffic conditions. With the continuing advancements in speech technology, more information and services will become readily available. A simple cell phone will be enough to hook into the information age. 

This course teaches the fundamentals of spoken language systems. Spoken language systems include components for speech recognition, natural language understanding, dialogue management, text generation, speech synthesis and agent architecture. We will examine alternative approaches for doing each of these tasks in terms of their benefits and limitations in building a complete system. Students will combine these technologies to build working spoken dialogue systems, ranging in complexity from simple fill-in-the-slot dialogues, to mixed initiative dialogues, where the user and system work together to accomplish some task. Class projects will be done using the CSLU toolkit, Tcl/Tk, and VoiceXML. 

Application to Degree 
Spoken Language Systems applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	X
	 

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE551 Structure of Spoken Language

3 credits
The future of human-computer communication increasingly will use speech. Creating machines that interact with people using speech requires a good understanding of the acoustic and symbolic structure of language and of the capabilities and limitations of current spoken language systems. In CSE551, you’ll examine what we know about speech and how this knowledge is used in speech recognition and synthesis.

Description
This course provides a foundation for subsequent learning and research in computer speech recognition. We examine the structure of spoken English through selected readings in speech perception and acoustic phonetics and examination of visual displays of speech. The goals are to understand the acoustic cues for each major phonetic category, understand how these cues are affected by context, understand the perceptual strategies that listeners use to understand speech, and evaluate the assumption that speech can be described as an ordered sequence of phonetic segments. 

Application to Degree 

Structure of Spoken Language applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE552 Hidden Markov Models for Speech Recognition

3 credits
Description
Hidden Markov Model–based technology is used widely in today’s speech recognition systems. This course is an introduction to speech recognition using HMM technology. Topics include the theory of Hidden Markov Models (discrete, semi-continuous, and continuous) and their applications to speech recognition, along with the basic mathematics (probability theory, statistics, stochastic process, information theory, and signal processing) that are necessary for speech recognition. The course is focused on understanding the theory behind these fundamental technologies, and applying the technology to develop speech recognition systems. 

Prerequisites
Some knowledge of engineering mathematics (calculus and linear algebra) is required; C programming experience is necessary.

Scheduling
There is currently no scheduling information for Hidden Markov Models for Speech Recognition. It may be offered every other year or on an otherwise intermittent basis.

Application to Degree 
Hidden Markov Models for Speech Recognition applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE561 Dialogue

3 credits
With current technology, it’s already possible to build spoken language command-and-control applications, where each speech input translates to a single command. Speech-enabled applications of the future will not be so limited. It might take a user several utterances to specify a command, as well as involve collaboration with the system in order to specify a well-formed command that the system understands. In fact, spoken interfaces of the future will involve a “dialogue” between the user and system. You’ll learn the concepts involved in dialogue, and how they have been (and can be) used in spoken dialogue systems.

Description
This course provides an in-depth treatment of the major theories of dialogue, including finite-state, plan-based, and joint action theories. Dialogue is examined at a level general enough to encompass conversations between humans, between human and computer, and among computers, while at the same time being precise enough to support implementations. The course introduces basic speech act theory, planning, and reasoning through a number of classic papers. Plan-based theories are examined in detail, including their incorporation into spoken dialogue systems, and their potential effects upon speech recognition components. Students will develop dialogue components and integrate them into working systems. 

Prerequisites
CSE560 Artificial Intelligence 
Application to Degree 
Dialogue applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE562 Natural Language Processing

3 credits
Language processing plays a critical role in supporting current and emerging applications that enable speech recognition and synthesis for information access and other tasks. At the same time, the vast increase in the availability of textual content on-line through the Internet has created great demand for new text and document processing software enabling automatic retrieval and navigation of information on-line. This course provides an introduction to automated methods for processing and understanding of spoken and textual human language and should be of interest to human interface and interactive systems engineers, software product developers who need to work with new language technologies, and Internet developers interested in the management and navigation of on-line textual content.

Description
An introduction to artificial intelligence techniques for machine understanding of human language. The course introduces key aspects of natural language, along with the analyses, data structures and algorithms developed for computers to understand it. Computational approaches to phonology, morphology, syntax, semantics, and discourse are covered. Programming assignments are written in Prolog. 

Prerequisites
CSE560 Artificial Intelligence 
Or equivalent.

Application to Degree 
Natural Language Processing applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	X
	 

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	X
	 

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE563 Multi-Agent Systems

3 credits
Description
This course covers the emerging theory and practice of multi-agent systems: semi-autonomous, semi-intelligent distributed computing systems that can be organized ad hoc to meet the immediate needs of a user. The course covers a variety of individual and multi-agent architectures, including the Contract Net protocol, distributed blackboard systems, and mobile agents. Also discussed are principles for building networks of heterogeneous agents, ranging from simple rule-based systems to databases and humans. In order to collaborate to solve a user’s problem, agents need to communicate. We examine agent communication languages, including KQML and FIPA, as well as the underlying general speech act theories. Students learn how to model these systems formally, and will develop and program individual agents that can participate in a multi-agent system. 

Prerequisites
CSE515 Distributed Computing Systems
CSE560 Artificial Intelligence 
Or permission of instructor.

Application to Degree 
Multi-Agent Systems applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE567 Developing User-Oriented Systems

3 credits
Don’t waste your time building applications people don’t use. Enroll in this course to learn the range of issues and methods needed to design and evaluate user-oriented software applications. Topics focus on field and ethnographically based design studies, participatory design methods, user laboratory studies, and usability testing. Students apply methods in field and classroom exercises to produce a real-world project using course methods.

Description
This course explores a range of issues and methods needed to design and evaluate user-oriented software applications. Topics focus on field and ethnographically based design studies, participatory design methods, user laboratory studies, and usability testing. The purpose is to have access to a range of methods that help uncover opportunities, breakdowns, and interactions that affect the design and use of developing systems. Students are challenged to evaluate the underlying perspectives of the approaches and decide which approach or combination of approaches works best for particular problems. They apply the methods in field and classroom exercises and produce a real-world project or paper using course methods. The intended result is to make students more effective not only at gathering relevant user-based information, but also at integrating it into the development process. 

Application to Degree 
Developing User-Oriented Systems applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	X
	 

	Software Engineering
	 
	X
	 

	Software Engineering for Industry Professionals
	 
	X
	 

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE500 Introduction to Software Engineering

3 credits
This course introduces the industrial practice of software engineering. You’ll learn “best practices” in the areas of software process models, project management, software requirements engineering, software design, software implementation, verification and validation, software maintenance, and software process improvement.

Description
Software engineering is concerned with the ways in which people conduct their work activities and apply technology to produce and maintain software products and software-intensive systems. Issues of concern include specification, design, implementation, verification, validation, and evolution of software artifacts. Related topics include software metrics, project management, configuration management, quality assurance, peer reviews, risk management, and process improvement. This course presents an integrated view of these topics and related issues. It is an essential course for anyone working in development, maintenance, management, or related areas in a software organization. 

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for CSE503 Software Engineering Processes.
Application to Degree 
Introduction to Software Engineering applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	X
	 
	 

	Computer Security
	X
	 
	 

	Data-Intensive Systems
	X
	 
	 

	Human-Computer Interfaces
	X
	 
	 

	Software Engineering
	X
	 
	 

	Software Engineering for Industry Professionals
	X
	 
	 

	Spoken Language Systems
	X
	 
	 

	Systems Software
	X
	 
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE503 Software Engineering Processes

3 credits
Description
This course is concerned with examining and improving the software development processes, including the technical, managerial, and cultural processes, used by organizations to develop and maintain high quality software systems in a timely and economical manner. Various process models, including the SEI Capability Maturity Models, the ISO SPICE model, the Team Software Process, and the Personal Software Process are studied and contrasted. Tailoring of process models to fit local situations and various approaches to software process improvement are presented. Students select and complete term projects that address topics in software process improvement. 

Prerequisites
CSE500 Introduction to Software Engineering
Or permission of instructor based on demonstrated equivalent skills.

Application to Degree 
Software Engineering Processes applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	X
	 

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	X
	 

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE504 Object-Oriented Analysis and Design

3 credits
For complex software projects, programming without analysis and design is like building a house without a floor plan. This class shows you how to develop a good "floor plan" for object-oriented software by showing you which object-oriented artifacts to produce during requirements, analysis and design, expressed in the Unified Modeling Language, UML. You will learn techniques and heuristics to help you produce the artifacts. Object-oriented analysis and design techniques are a natural companion for object-oriented programming; they can also be used if the implementation will use a procedural language.

Description
This course presents an integrated set of techniques for software analysis and design based on object-oriented concepts. The techniques focus on producing the artifacts and work products, expressed in UML, appropriate for the analysis and design phases of the software development lifecycle. We adopt a use case model for requirements and a responsibility-driven approach for the development of object models. Design patterns and frameworks are also emphasized. Note that CSE 509 Object-Oriented Programming is intended as a follow-on course for CSE504. 

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for CSE509 Object-Oriented Programming.
Application to Degree 
Object-Oriented Analysis and Design applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	X
	 

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE511 Principles of Compiler Design

3 credits
Compilers translate high-level languages into machine language. Every software developer uses compilation technology when they develop software. In this course, you’ll study issues of language design and implementation in depth, and understand specific issues in compilation and of general issues in language design.

Description
This course introduces the student to the basics of building a compiler using a multi-phase translation process. It covers lexical analysis, parsing, and translation to abstract syntax using modern parser generator technology. It discusses binding of identifiers and symbol table organization, and a variety of intermediate representations that are suitable for back end analysis. It investigates back end transformations and optimizations for a number of languages. Other topics include type checking, static analysis, and basic runtime support. Compiling is essentially a process of symbolically manipulating program representations represented by tree and graph-like data structures. Because of this, we will use tools that facilitate symbolic manipulation and definition of such structures as parser and lexical generators, and tools for generating code from pattern-based descriptions. 

Prerequisites
CSE533 Automata and Formal Languages
Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for CSE512 Compiling Functional Languages.
Application to Degree 
Principles of Compiler Design applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	X
	 
	 

	Computer Security
	X
	 
	 

	Data-Intensive Systems
	X
	 
	 

	Human-Computer Interfaces
	X
	 
	 

	Software Engineering
	X
	 
	 

	Software Engineering for Industry Professionals
	X
	 
	 

	Spoken Language Systems
	X
	 
	 

	Systems Software
	X
	 
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE512 Compiling Functional Languages

3 credits
Description
A project-oriented course on the theory and design of a compiler for a typed, functional programming language. Topics include understanding a formal definition of programming language semantics, compiling pattern analysis, lifting abstractions, continuation-passing style of implementation, abstract machines, code generation and address assignment, register allocation and assignment on general-register machines, run-time storage administration, data-flow analysis, and code improvement. 

Prerequisites
CSE511 Principles of Compiler Design
Application to Degree 
Compiling Functional Languages applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE518 Software Design and Development

3 credits
Description
Contemporary, object-oriented software design, using the Java programming language. An introduction to the eXtreme Programming software development methodology, which is based upon the principle that change is inevitable and successful software designs undergo continual evolution. Techniques that will be taught in the course include program refactoring, automated unit testing, pair programming, participatory design and managing short product development cycles. These principles and techniques will be illustrated in a term-length project that provides members of the class with design and implementation experience. 

Application to Degree 
Software Design and Development applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE530 Introduction to Mathematical Logic

3 credits
About a century ago some crazy mathematicians got nervous and decided to apply the techniques of mathematics to the study of logical languages and proof systems. In the course of their investigations, these mathematicians developed—several decades before the first computer was built—what we now call the theory of computable functions. Their formal systems are the basis of the automation of reasoning. You’ll study first-order predicate logic in depth, a “classical” example of a logical language. You’ll develop an automatable proof strategy for first-order logic and explore the relationship to the theory of computation, climaxing in the presentation of Goedel’s incompleteness theorem.

Description
Provides a theoretical foundation for the logic of computation. Propositional and first-order predicate calculi, soundness and completeness, incompleteness and incomputability, the Church-Turing thesis, term-rewriting systems, and application to program verification. 

Application to Degree 
Introduction to Mathematical Logic applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE514 Introduction to Database Systems

3 credits
In this class you’ll learn the practical benefits that stem from using a Database Management System (DMBS). You’ll use a state-of-the-art DBMS, including everything from designing the schema to loading data and implementing queries for an application. Moreover, you will learn how a DBMS is implemented, so you can better understand a DBMS’s behavior. Finally, you will learn how to evaluate products that claim to be a DBMS and be able to decide when to use a DBMS.

Description
A survey of database fundamentals emphasizing the use of database systems. Topics include database design, data dependencies and normalization, secondary storage structures, SQL, relational algebra, query processing, query optimization, transactions, recovery and embedded SQL. This course focuses on relational database systems and the SQL query language. Students participate in a project to design, populate and query a database. 

Prerequisites
Data structures, discrete mathematics and mathematical logic.

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for the following courses: CSE541 Database Implementation, CSE542 Object Data Management.
Application to Degree 
Introduction to Database Systems applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	X
	 
	 

	Computer Security
	X
	 
	 

	Data-Intensive Systems
	X
	 
	 

	Human-Computer Interfaces
	X
	 
	 

	Software Engineering
	X
	 
	 

	Software Engineering for Industry Professionals
	X
	 
	 

	Spoken Language Systems
	X
	 
	 

	Systems Software
	X
	 
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE515 Distributed Computing Systems

3 credits
The exponential growth of the Internet demonstrates the importance and future potential of distributed computing systems. To help you build a solid foundation in distributed systems, CSE515 covers the fundamental concepts and techniques in the development of distributed systems, for example, high level communications protocols, replication, and load balancing. To help students apply these concepts and techniques in practice, they are discussed in the context of distributed operating systems, distributed file systems, distributed transaction processing, distributed programming languages and systems.

Description
This course concentrates on distributed computing from a systems software perspective. Major topics include communications middleware (remote procedure call, remote method invocation and causal broadcast), operating system support, distributed file systems, distributed transaction processing, load balancing, distributed programming languages and systems, fault-tolerance and replication algorithms, distributed timing issues, and distributed algorithms. 

Prerequisites
CSE513 Introduction to Operating Systems
Or equivalent and a basic understanding of computer communications problems and protocols.

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for CSE563 Multi-Agent Systems.
Application to Degree 
Distributed Computing Systems applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	X
	 

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	X
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE522 Advanced Computer Architecture

3 credits
Description
This course is a follow-up to CSE 521. It covers advanced computer architecture topics such as SMP (Shared Memory Multiprocessors) and NUMA (Non- Uniform Memory Access) Architectures. It also looks at new trends in designing high-performance clusters with examples. Specific topics to be covered include: fundamentals of parallel architectures (communication paradigms, programming models, etc.), snoopy-based multiprocessors (cache coherency, bus designs, multilevel caches, etc.), directory-based multiprocessors (NUMA and hybrid architectures), interconnection networks (routing, switch designs, virtual lanes, etc.). Examples of commercial and prototype architectures such as IBM NUMAQ, InfiniBandTM and ServerNet. 

Prerequisites
CSE521 Introduction to Computer Architecture
Scheduling
There is currently no scheduling information for Advanced Computer Architecture. It may be offered every other year or on an otherwise intermittent basis.

Application to Degree 
Advanced Computer Architecture applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE524 TCP/IP Internetworking Protocols

3 credits
Description
This course provides an overview of the structure and algorithms used in the TCP/IP networking protocols that make up the foundation of the Internet. Protocols and technologies covered include an introduction to the link layer, ARP, IP, ICMP, UDP, TCP, routing protocols, and application protocols and systems like the DNS, NFS, SMTP, FTP, HTTP, and multicasting protocols and applications. CSE 524 provides architectural insight into protocol design issues and operating system implementation techniques, typically in terms of the Berkeley UNIX socket programming model, as well as socket programming experience with the client/server model, and experience reading Internet RFCs and/or drafts. 

Prerequisites
Familiarity with the functions of a modern multiuser operating system, through a course such as CSE 513, and familiarity with C programming on modern UNIX computers.

Scheduling
There is currently no scheduling information for TCP/IP Internetworking Protocols. It may be offered every other year or on an otherwise intermittent basis.

Application to Degree 
TCP/IP Internetworking Protocols applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	X
	 

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	X
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE526 Advanced Topics in Operating Systems

3 credits
CSE526 covers current research in system software. If you are familiar with operating systems or distributed systems, you'll gain new insights into the tradeoffs of building system software for today's and tomorrow's computers. These insights are directly relevant to any serious system engineer, and provide a solid foundation for your career as a system architect.

Description
This course includes an in-depth study of modern operating system design. The course is based on reading recent research papers, and includes an emphasis on evaluating the papers in addition to understanding the systems they describe. Topics vary from year to year but typically include micro-kernel operating systems, lightweight inter-process communication, extensible operating systems, file systems, mobile computing, ubiquitous computing, workstation clusters, adaptive resource management, and OS support for multimedia applications. 

Prerequisites
CSE513 Introduction to Operating Systems
CSE521 Introduction to Computer Architecture
Application to Degree 
Advanced Topics in Operating Systems applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	X
	 

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	X
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE527 Principles and Practices of System Security

3 credits
In a networked world, host computers are especially vulnerable to security attacks. In CSE527 you’ll learn how to make a host system secure, look at why systems succeed or fail to be secure, and apply these principles to the evaluation of tools that purport to enhance system security.

Description
In the Internet age, computer security is essential, yet difficult to achieve. This course will educate students in the principles and practices of securing systems. Students will learn the fundamentals of system security and how various real systems succeed and fail in living up to these principles. We will study various security enhancing technologies, in each case relating the security enhancement to the principles of secure systems. 

Prerequisites
CSE513 Introduction to Operating Systems
Or permission of instructor.

Prerequisite Fulfillment
This course fulfills all or part of the prerequisite requirements for CSE58X Building Secure Systems.
Application to Degree 
Principles and Practices of System Security applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	X
	 

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	X
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE541 Database Implementation

3 credits
This course covers in more depth many of the topics from CSE514 Introduction to Database Management Systems. You’ll learn details of how DBMSs are implemented by writing parts of a working DBMS. We’ll focus on design decisions made in implementing commercial DBMSs. After taking this course, you will be prepared to compete for jobs building a commercial DBMS or the DBMS part of a larger application. You’ll also be much better qualified as a database administrator since you’ll understand why a DBMS behaves as it does.

Description
This course explores the internals of relational database management systems. This course will give students a strong grounding in the design tradeoffs and implementation issues that are addressed by large database systems. The course will also help DBA's understand how the tuning parameters of commercial databases can affect performance, and will help database application programmers to create applications better tuned to take advantage of the database internals. Typical topics discussed include file and index implementation, buffer management, query processing, cost-based query optimization, concurrency control, transaction processing, and logging and recovery implementations. The class includes hands-on programming assignments. 

Prerequisites
CSE514 Introduction to Database Systems
UNIX and C programming experience is strongly recommended.

Application to Degree 
Database Implementation applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	X
	 

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	X
	 


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE534 Computability and Intractability

3 credits
Description
Computability and complexity theory identify classes of languages based on characteristics of machines that recognize them. The course presents elementary results from recursive function theory, including recursive and recursively enumerable sets, and degrees of undecidability. Using recursion theory as a model, it develops the classical results of complexity theory, including time and space complexity classes, hierarchy theorems, and elementary results from parallel complexity. The course concludes by studying classes of problems that are provably intractable, with a particular emphasis on NP-complete problems. 

Prerequisites
CSE532 Analysis and Design of Algorithms
CSE533 Automata and Formal Languages
Application to Degree 
Computability and Intractability applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE535 Categories in Computer Science

3 credits
Category theory is the mathematical study of structure; computer science is the formal manipulation of structure. It is no surprise, therefore, that large parts of category theory provide deep insights into programming, and programming languages, helping to unify concepts that superficially appear quite distinct. Category theory is the “Grand Unified-Field Theory” of computer science.

Description
Category theory provides a powerful and concise notation for abstract properties of functions. Originally developed for algebraic topology, it has found widespread application in computer science. This course introduces the basic notions of category theory, including functors, natural transformations, products, sums, limits, colimits, monads, and adjunctions. These concepts are illustrated with examples from computer science and mathematics, including the relationship between cartesian closed categories and the lambda-calculus. 

Prerequisites
Familiarity with discrete mathematics is an essential prerequisite.

Application to Degree 
Categories in Computer Science applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
CSE569 Scholarship Skills

3 credits
Description
Scientific results have little value if they are not communicated clearly or are disconnected from prior work in a field. This course teaches students to research, write, present, and review effectively for the computer sciences. It emphasizes learning by doing, and students have frequent writing and presentation assignments. Students learn how to locate and organize background materials, how to write clearly about technical topics, organizing web content, the structure and stylistic conventions of scientific documents (such as conference abstracts, journal papers, theses, and proposals), how to prepare and deliver short and long presentations, the refereeing process, and how to prepare and respond to a review. This course is required for Ph.D. students and strongly recommended for master's students, especially those pursuing the thesis option. It also is useful for professionals who must write or speak to a technical audience. 

Application to Degree 
Scholarship Skills applies to these areas in the following nonthesis master's programs:

	Emphasis
Area 
	MS/CSE
Core 
	Area
Core 
	Elective 

	Adaptive Systems
	 
	 
	X

	Computer Security
	 
	 
	X

	Data-Intensive Systems
	 
	 
	X

	Human-Computer Interfaces
	 
	 
	X

	Software Engineering
	 
	 
	X

	Software Engineering for Industry Professionals
	 
	 
	X

	Spoken Language Systems
	 
	 
	X

	Systems Software
	 
	 
	X


This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.
Research Proficiency Exam

The CSE research proficiency exam paper consists of a paper and a presentation. It is part of the requirement for advancement to candidacy for the Ph.D. degree.

Attendance at the presentations is open to CSE faculty and matriculated students only.

The purpose of the proficiency exam is to give the faculty an opportunity to assess the potential of the student to undertake independent research, including the ability to present research results in written and oral forms.

Evaluation Guidelines
In evaluating a paper, the faculty will consider both form and content. The paper should follow recognized style conventions for scholarly papers and be clear, grammatically correct and well-organized. It should display depth in the chosen research topic and give detailed arguments in support of the conclusions.

The faculty will consider four main factors in evaluating the papers: 

1. understanding of previous work in an area; 

2. identifying an unsolved problem in that area; 

3. presenting a feasible approach to the problem; and 

4. where practicable, presenting initial research results. 

For the talk, the target audience is a computer science faculty member who may not be an expert in the area of the paper. In evaluating the oral presentation, the faculty will consider preparation, appropriateness of materials, delivery, and handling of questions.

A student must demonstrate enough understanding of the area to identify, perhaps with their advisor's guidance, an interesting problem and possible path to solution. While a student is not necessarily expected to solve the problem, initial results are always strong evidence of the feasibility of an approach. A paper that simply surveys a research area is not appropriate.

Abstracts
Abstracts should be no longer than 250 words. A good abstract describes the problem addressed, the methodology used and the results obtained. It should capture the full impact of the paper. Abstracts are due the third Friday of Spring Quarter. Please send an electronic version of the abstract to the academic coordinator.
Written Papers
Written papers should be approximately 20 pages, double-spaced, 11 point type. Written papers are due no later than the sixth Monday of Spring Quarter, at noon. Please deliver a hard copy to the Academic Coordinator.  

Oral Presentations
Oral presentation should be timed to take 30 minutes. The talks will be scheduled one hour apart, so there will be ample time for questions. Expect to spend substantial amounts of time answering questions. Presentations will be given the seventh Thursday and Friday of Spring Quarter. Remember that most members of the audience will not be familiar with your subject. It usually is a good idea to include one or two introductory transparencies covering background and the problem statement.

Oral presentations should be rehearsed for timing and effective delivery. A good rule of thumb is to allow three minutes per transparency. Transparencies should be uncluttered, with at most 10-15 lines and LARGE, LEGIBLE (size in the range of 20, 24, 28, and 32) type. A good test for the legibility of a transparency is to place the transparency on the floor, stand up, and check to see if you can read it comfortably. (See a CSE office assistant for transparencies when needed.)

Evaluation Process
A committee of four faculty members will be assigned to read each paper and to attend the talk. It is possible that more than these four faculty will read the paper, and probable that more than the four will attend the talk. The evaluation of the student is open to all the faculty and the decision as to whether the student advances to candidacy is a decision of the faculty as a whole.
Ph.D. Suggested Timeline

The goals listed below are necessary steps that must be completed by all students. They are placed into the timeline when they normally occur. It is sometimes the case that a student completes a goal earlier than normal. For example, students sometimes identify a research advisor as they begin the program. As another example, some students take Scholarship Skills during their first year. As yet another example, some well-prepared students take the Research Proficiency Exam during their first year.

Year One Activities:
· Take courses that satisfy the foundation and distribution requirements by registering for appropriate classes. Register for research credits (but only with the permission of the research advisor). 

· Attend reading groups. Attend research group meetings (with permission of the faculty members involved in the research). Get involved in any other activities that will provide interaction with faculty with research interests similar to yours. 

· Write-up one to three pages describing your accomplishments, goals, and plans, both in course work and in research for each SPC meeting. Distribute the write-up to your SPC a few days ahead of the SPC meeting. A SPC meeting will be scheduled for you twice each year, prior to the Fall and Spring SPC meetings. As soon as a potential advisor is identified, consult with your advisor about courses to take that will support your research activities. Note: the written report is not required for your first SPC meeting, when you first arrive at OGI. 

Year One Goals:
1. Identify a research advisor no later than the end of the Spring Quarter. Your research advisor will guide your program of study, your research work, and provide you with funding and other benefits in the remainder of your PhD program at OGI. 

2. Begin participating in research, e.g., through participation in regular research group meetings. Work to identify your Research Proficiency Exam research topic. 

Year Two Activities:
· Conduct research and write your paper for the Research Proficiency Exam. 

· Continue taking courses that satisfy foundation and distribution requirements. 

· Continue attending reading groups and participating in research. Register for research credits as appropriate (with permission of your advisor). 

· Write-up one to three pages describing your accomplishments, goals, and plans, both in course work and in research for each SPC meeting. Distribute the write-up to your SPC a few days ahead of the SPC meeting. A SPC meeting will be scheduled for you twice each year, prior to the Fall and Spring SPC meetings. 

· Register for Scholarship Skills if you have not already satisfactorily completed the course; it is normally offered during the Winter Quarter. 

· Participate in the Research Proficiency Exam; it is normally scheduled during the Spring Quarter. 

· Note: you must complete foundation and distribution requirements and Scholarship Skills to pass to candidacy. Occasionally your SPC will approve completion of classes during the third year, e.g., if more appropriate classes are scheduled in your third year or if they advise you to focus on your research in your second year. 

Year Two Goals:
1. Complete the Scholarship Skills class with a grade of B or better. 

2. Pass the Research Proficiency Exam. 

3. Continue participating in your research group, under the direction of your advisor. 

Year Three (and subsequent years, if necessary) Activities:
· Continue taking classes, as approved by your SPC and your advisor, as appropriate for your research. 

· Continue active participation in reading groups and research group meetings. 

· Write-up research accomplishments, goals, and plans twice each year for the Fall and Spring SPC meetings. Distribute the write-up to your SPC a few days ahead of the SPC meeting. A SPC meeting will be scheduled for you twice each year, prior to the Fall and Spring SPC meetings. 

· Be reviewed annually by the faculty following the spring SPC meeting. 

· Form Thesis Committee no later than two months prior to thesis proposal. 

· Present formal Thesis Proposal. Students normally present their thesis proposal during Year 3. It is generally presented between 9 and 18 months prior to defense. 

· Receive written feedback from faculty advisor within one calendar week after Thesis Proposal. 

· Work on changes/improvements to Thesis Proposal and reschedule talk, if required. 

· Continue to register for classes at OGI until you graduate. It is sufficient to continuously register for one credit of research to fulfill the requirement for continuous enrollment. 

Year Three Goals:
1. Have your Thesis Proposal approved. See section on Ph.D. Thesis Proposal for more details. [This goal is highly desirable although not strictly required for graduation.] 

2. Publish one or more papers on your Research Proficiency Exam research or Thesis research. [This goal is highly desirable although not strictly required for graduation.] 

3. Continue participating in your research group, under the direction of your advisor. 

4. Present a public talk, e.g., at the Student Research Symposium, at a conference, etc. 

Additional Activities for the Final Year:
· Distribute draft of thesis to Committee at least six weeks prior to tentative Thesis Defense date. 

· Submit completed Request to Schedule Thesis Defense form no later than two weeks prior to defense. 

· Prepare for your thesis defense.
· Defend your thesis. 

· Make changes for final thesis copy.
· Continue to register for classes at OGI until you graduate. It is sufficient to continuously register for one credit of research to fulfill the requirement for continuous enrollment. 

· Deposit final, approved thesis with the library. 

Additional Goals for the Final Year:
1. Publish additional papers based on your research work. [This goal is highly desirable although not strictly required for graduation.] 

2. Successfully defend your thesis. 

3. Deposit final, approved thesis with the library. 

4. Get a great job!
Ph.D. Thesis Committee

Students should select the members of their Thesis Committee in consultation with their thesis advisor(s) during their third year but no later than two months before the thesis proposal is presented. A thesis committee consists, at a minimum, of the advisor(s) plus additional faculty members in your department (for a total of three faculty members in your department including your advisor(s)) plus one external member. The fourth member of the Committee must be an outside member, often from another institution or from industry.

Sometimes it is appropriate for one or more of the three faculty members "in the department" to be in closely allied departments such as ECE at OGI or CS at PSU, based on the thesis topic and the research collaboration. Occasionally it may be appropriate to select an outside member from another OGI department.

All members of the Committee must have a Ph.D. and be approved by your Research Advisor. The Request for Thesis or Dissertation Committee form should be turned into the Office of Academic and Student Services and a copy to the Academic Coordinator for the department.

This course may also be applicable to the MS/Computational Finance and the Ph.D. in Computer Science and Engineering.

The Thesis Committee is responsible for: participating in the Thesis Proposal as part of the examining committee; reading, reviewing, and finally approving the written thesis document; and serving as the examining committee for the Thesis Defense.

REQUEST FOR THESIS OR DISSERTATION COMMITTEE
M.S. committees must have 3 members and may have 4. Ph.D. committees must have 4 members and may have 5. Departments vary in their requirements regarding OGI and non-OGI members. The CSE Department requires one non-OGI member for a Ph.D. committee.
Consent from the Research Advisor and all members should be obtained before submission of this form to the Office of Academic and Student Services. Please forward a completed copy to the department for your department student file.
From:

Date:

Department:

Degree: M.S. Ph.D.

1. Name (Research Advisor)

Affiliation Initial to show approval of members:

2. Name

Affiliation Initial to show willingness to participate:

3. Name

Affiliation Initial to show willingness to participate:

4. Name (this member is optional for M.S. candidates)

Affiliation Initial to show willingness to participate:

5. Name (this member is optional for Ph.D. candidates)

Affiliation Initial to show willingness to participate:

These members may be selected at a later time.

Ph.D. Thesis Proposal

The faculty strongly recommends that students prepare a formal Thesis Proposal 9 to 18 months before the Ph.D. defense. The Thesis Proposal process gives students the opportunity to improve the level of intellectual rigor and maturity of their thesis.

The thesis proposal will consist of two parts, a written submission and an oral presentation. The written part should be about 10 to 25 pages and distributed to the examining committee (see below for details on the composition of the examining committee) two weeks prior to the oral presentation. The student must schedule the talk for a day and time when the examining committee is available and notify the Academic Coordinator no later than two weeks prior to the talk. Please include the day, time, and an abstract. The Academic Coordinator will schedule a room and announce the talk to the CSE department.

The written document should contain:

· A clear statement of the problem to be addressed by the research, and why this is an important problem. 

· A literature survey that discusses previous approaches, their successes and shortcomings or possible a brief summary of a literature survey that appears elsewhere. 

· A clear exposition of the approach(es) to be studied by the candidate, including pros and cons of alternatives. 

· Preliminary results that indicate viability of the approach, and an understanding of where difficulties lie.

The suggested format for the oral presentation of the proposal is:

· An open presentation with a short question/answer period 

· A closed meeting attended by the candidate, the examining committee, and any other interested faculty. During the closed meeting, the faculty can question the student on the specific research, topic area, and related research and topical areas. 

· A closed meeting of the examining committee to decide on the summary recommendation.

Within one calendar week of the talk, the thesis advisor will provide written feedback to the student, including the committee's comments and determination as to whether 

the proposal was approved or not. In the event that the proposal is not approved, the written feedback will provide a description of the changes/improvements required for an acceptable proposal, together with a recommendation for rescheduling the talk if required.

The proposal examining committee usually consists of the student’s thesis committee plus two additional OGI faculty members, at least one of whom conducts research primarily outside the area of the student's center/research group. If it is costly or burdensome for a non-local thesis committee member to participate in the thesis proposal, then a suitable local area faculty member may replace the non-local member. 

Note that the Thesis Proposal is highly recommended but is not a requirement for graduation. Note also that if you change your Ph.D. research topic after you have completed your Thesis Proposal, you should do another Thesis Proposal. The Thesis Proposal is an excellent venue for you to explain your Thesis research plans and to receive feedback from a broad audience, including your Thesis Committee.

Preparing for your Thesis Defense 

Distributing the completed draft of your thesis: Your Thesis Committee must receive a completed draft of your thesis no later than six weeks prior to the date when you wish to schedule your Thesis Defense. There are no exceptions to this rule. This allows the committee four weeks to review the thesis, and two weeks to schedule the defense. You should schedule a tentative day and time for your defense when you deliver the completed draft to your Committee. It must be a day and time when all members of the Committee are available to attend. Notify the Academic Coordinator of the tentative day and time and a room will be reserved for you.

Scheduling the Thesis Defense: After the Thesis Committee has reviewed the draft and indicated that it is a defensible thesis, the Thesis Defense schedule is confirmed by completing the Request to Schedule Thesis/Dissertation Defense form. The form requires the signature of all members of the Committee to indicate they have reviewed the thesis and have determined it to be substantially complete and defensible. In the case of off-campus members an e-mail or FAX to the Academic Coordinator indicating approval will be accepted.

Submit the Request to Schedule Thesis/Dissertation Defense form to the CSE Academic Coordinator at least 2 weeks prior to the defense date and attach an abstract that includes the title. Also email the Academic Coordinator an electronic version of the abstract and confirm the date and time of your defense. Announcements about the defense will be made for you.

If you require any special equipment for your defense, it is your responsibility to check the assigned room and make arrangements for the equipment as needed prior to the day of the defense. If you are arranging to have an off-site committee member participate via a conference call or other means, be sure to forward to the off-site committee member any charts, tables, or other graphics you will be using in advance.

The Thesis Defense: The defense is typically two hours long. The first hour is a formal presentation by you; the second hour is for you to answer questions posed by your Committee and others. Your Committee will meet immediately following the question period to discuss the results. The results will be given to you by your advisor and may include recommendations for revisions to your draft.

Following the Defense: You will need to continue to register for at least one credit of research each quarter during the time you are preparing the final copy and until it is deposited in the library.

Request to Schedule Thesis/Dissertation Defense

To: CSE Department Chairman

Date: _______________________________

Student’s name: ____________________________________________________

Degree sought: ___________ M.S. ___________ Ph.D.

We, the thesis/dissertation committee members, have each determined that the thesis/dissertation

written by the above-named student is substantially complete and defensible. We request that you

schedule a public defense of the work. An abstract showing the title is attached.

_______________________________________________ ____________________

Committee Chair Date

_______________________________________________ ____________________

Committee Member Date

_______________________________________________ ____________________

Committee Member Date

_______________________________________________ ____________________

Committee Member Date

_______________________________________________ ____________________

Committee Member Date

Rev. 12/18/00
IAU STYLE GUIDE FOR THESES AND DISSSERTATIONS

1 Student Responsibility 
It is the responsibility of the student to see that the thesis or dissertation is in satisfactory form. The student is responsible for correct arrangement, grammar, style, accuracy, neatness, proper form of references, tables, and other illustrative material. Care must be taken to check for and eliminate misspellings and typos. A student will not be recommended for the degree being sought unless the thesis or dissertation is satisfactory in these respects. 

It is strongly recommended that manuscripts be submitted for preliminary examination by an advisor or the Library regarding format, bibliographic notation, etc., in order to avoid having it disallowed on a technicality. It is also recommended that a student not follow the format of another thesis as what is acceptable may have changed. Refer to this Style Guide for guidance on format. 

2 Copyright of a Thesis or Dissertation 

The writing of your thesis or dissertation in the Library is considered a form of publication. Copyright protection for it exists from its initial creation. Since 1989 it is not necessary for a document to be registered or to bear the copyright symbol in order to be protected. However, if you wish to acknowledge your copyright privileges place a copyright notice page after your title page. A typical notice would read: 

There are advantages to copyright registration. The registration form is part of the Bell&Howell/UMI agreement found in their brochure, Publishing Your Dissertation, which is available from the Library. As of January 2001 there is a $45.00 registration fee. 

If you co-authored part of your dissertation with someone else, published it somewhere else, or received support from a contract, grant, foundation or the Institute, review who actually owns the copyright with your advisor. 
If you have previously published part(s) of your dissertation and assigned the copyright to someone else you must have written permission from the publisher to include this material and to extend reproduction and distribution rights to Bell&Howell/UMI. Check with the copyright holder if you have permission to a) use the materials in your dissertation, and b) have UMI reproduce and distribute it. If the former is denied, you cannot reproduce the article in your dissertation. If the latter is denied, you cannot include that material in your dissertation copy that goes to Bell&Howell/UMI. In lieu of it, insert a page (in the UMI copy) referencing the publication where it appeared and give the Library a copy of the (separate) article with your other thesis copies. Leave the article inserted in the other two Library copies. When UMI returns its copy to OGI it becomes the archival copy and will have the copy of the article reinserted in it. 

Copies of permission letters should be given to the Library along with a copy of your dissertation or master's thesis. 

More information concerning copyright and a sample permission letter can be found by selecting Copyright and Your Dissertation from the Additional Dissertation Information Sources. Further questions concerning copyright and UMI may be referred to the Bell&Howell/UMI, Rights and Permission Department (800-521-0600). 

3 Preparation and Format of Manuscript 

3.1 Scientific and Editorial Review 

The scientific critique or review of a thesis is done by the student's thesis committee. While doing this the committee will also note and advise students on the layout, bibliographic completeness, and written style of the thesis. Students should ask their advisors about this before they have completed the entire document to avoid the possibility of having to redo work. 

The OGI Library has many books which can assist you in effective writing. Most of these are found in the T11 classification in the library book stacks. An example of this kind of work is Enjoy writing your science thesis or dissertation by Daniel Holtom (T11 .H582 1999). 

Careful notation and filing of every source used in the course of writing the thesis is imperative. 

Bibliographic management packages such as EndNote™ or Reference Manager™ can be very helpful in saving and organizing references as they are used. 

The Library will provide a final editorial and bibliographic review before copies are printed. Be sure to allow adequate time for the staff to review the thesis, and for you to make any changes or corrections that are needed. Five to six working days should be allowed for the Library's review. 

3.2 General Layout and Type Style 

Students are encouraged to use a word processor or text editor, although there is no requirement to use any specific product. A past student from the Computer Science and Engineering Department has created a series of macros using LaTex to format dissertations. These macros create a very professional looking document and are available at http://www.cse.ogi.edu/CFST/unix/latex.html . They require X11 on your Unix machine. 

Note that these macros are not being currently maintained. If you use them you must still conform to the current standards set forth in the latest edition of the OGI Style Guide for Theses and Dissertations. 

A dissertation is printed single sided, with only the "right hand" pages of the bound volume containing the printing. The choice of fonts is flexible but should be easily read. Serif fonts are preferred over sans serif fonts. 

This is a serif type style. 

This is a sans serif type style. 

The type font chosen should be 11 or 12 points for text. Headings may be 14 to 16 points (The text of this Style Guide uses 11 points for text with 14 points for major headings.) 

Subscripts, superscripts, and footnotes are printed in a smaller font than the standard text but using the same type style. Bold-face and italicized fonts, when used for emphasis, enhance the appearance of the document, and their appropriate use is encouraged. Larger sized fonts are encouraged for the title page and in headings and subheadings as appropriate. Before preparing the final manuscript print out several sample pages for review by your thesis advisor. Keep in mind that some UMI copies are created at a 75% reduction ratio which can greatly affect readability. 

Symbols, formulae, etc., will usually be available on the word processor or text editor being used. If special symbols or drawings are required consult with your department advisor or department secretary. No hand drawing or hand lettering should be used. Do not use page headers or footers except for page numbers. 

The rules of punctuation and word division as given in a standard secretarial handbook or standard dictionary should be followed. If more than one punctuation or spelling is available, choose one and use it consistently. 

· Sabin, William A. Gregg reference manual. 7th ed. Glencoe, 1992.
OGI call no.: REF PE1479 .B87S23 1992 

· Webster's third new international dictionary of the English language, 
unabridged. Merriam, 1976. OGI Library reference area. 

3.3 Spacing 

The body of the thesis is 1.5 spaced. A full line is left between each heading or subheading and the text. Paragraph indentations are uniform, not less than 1/2 inch and not more than 3/4 inch. 

The reference list is single spaced with an additional line between each reference. 

This is your personal publication, so strive for a professional looking document. With this in mind, be careful in leaving excessive "white space". For example, try to avoid leaving 1/2 - 3/4 page blank within the text unless it is the last page of a chapter or a figure or table that cannot be inserted within the text. 

Headings and subheadings should not be at the bottom of a page without having at least 2-3 lines of text under them. 

3.4 Margins 

The left-hand margin is 1.5 inches. The right hand margin is 1.0 inches. Right margins may be "ragged" or right justified. If right justification is used, no lines should appear in the text with excessive spacing between words. Proper hyphenation may help avoid this. 

The top margin is between 1 and 1.5 inches; the bottom margin is no less than 1 inch. However, the heading on the first page of each chapter should start between 2 and 3 inches from the top of the page. Use of correct and adequate margins is important since page edges are trimmed during the binding process. 

3.5 Pagination 

The following guidelines apply to the preliminary pages (title page, approval (signature) page, acknowledgments and dedication, table of contents, lists of tables and figures, abstract, etc.): 

· Small Roman numerals, centered at the bottom of each page, 1/2 to 3/4 inch up from the bottom edge of the page. 

· Title page is considered page "i" but is not numbered. The next page is "ii" and continues until first page of text. 

· If a copyright page is created, it is considered to be page "ii" but is left unnumbered. The next page would be "iii." 

The following guidelines apply to the text: 

· First page of text is "1" (Arabic numerals), and is placed at the bottom center of the page 1/2 to 3/4 inch up from bottom edge of page. 

· Page 2 and subsequent text pages are numbered in the upper right hand corner 1 inch in from the right edge and 1/2 to 1 inch from the upper edge (this should correspond to 1/2 inch from the first line of text except on chapter heading pages). Text begins 1 to 1.5 inches from the top edge for chapter headings which begin 2 to 3 inches from the top edge. 

· The first page of each section/chapter is again numbered at the bottom center as with page 1. 

· Page numbers from 1 to the end should be consecutive including tables, figures, references, appendices, and biographical sketch. 

3.6 Footnotes and References 

The list of references used during the researching and writing of your thesis or dissertation is a very important part of your document. The quality of your thesis will be improved if you keep accurate and complete records of all references you use from the very beginning of your research. Verifying references after the fact can be very time consuming and difficult. The list of references should be collected at the end of the thesis, or at the end of each chapter (if this format is approved by the thesis advisor). A consistent and complete style should be used throughout. Footnotes do not take the place of a bibliography and should be placed at the bottom of a page. 

3.7 Tables, Plates, Graphs, Illustrations 
Tables or other illustrative material may be single, 1.5, or double spaced. These must conform to the same margins as text, and may be inserted into a page of text. Wide tables or figures may be placed landscape style with the top heading toward the binding edge of the page. Long tables may be continued from page to page. Every effort should be made to have figures fit on one page within the usual margins. 

All tables, figures, or illustrations should have accompanying unique numbers and titles which are referenced in their Listing in the introductory pages. In the body of the thesis, the number and title of a table goes above the table; the number and title of a figure appears below the figure. These may be set off in boldface type. It is not acceptable for table titles or figure captions to be on separate pages from the body of the table or figure. Figure and table captions should be single spaced. Reduction can be used to improve fit on the page as long as legibility is preserved. 

Original photographs, if required, may be printed in half-tone or color directly onto a page (of 100% rag paper), or they may be mounted. If mounted, they should be secured by the dry mount process. Photocopies may be used provided they are of high quality and clearly reproduce the subject matter. If color illustrations are used, color copies must be placed in all of the Institute's required copies of the thesis. Please be aware that many photographs or photocopies will not reproduce well when microfilmed or photocopied. 

3.8 Equations 
Equations should be prepared using the symbols on a word processor. Consult your department secretary if assistance is needed in finding them. 
3.9 Use of Your Previously Published Materials 
It is permissible to include in your thesis articles or papers that you wrote for publication elsewhere with the following provisos: 

1. The material must fit the standard of excellence established by OGI, not the journal editor. 

2. Written copyright approval must be received from the copyright holder whether it is a journal, book, or conference proceedings. All copyright permission letters are filed with the thesis copy going to UMI. 

3. Papers must be integrated into the thesis in a coherent manner and fit the format of the rest of the thesis. 

4. Papers must represent research conducted while enrolled as a Ph.D. or M.S. student at OGI and be a product of the student's dissertation study. 

4 Parts of the Thesis 

A thesis or dissertation should typically include the following parts in this order: 

1. Front flyleaf (blank) 

2. Title page 

3. Copyright statement 

4. Acknowledgment and/or dedication (optional) 

5. Table of contents including chapter titles, section headings 

6. List of tables 

7. List of figures 

8. Abstract 

9. Body of thesis 

10. References 

11. Appendix(es) (optional) 

12. Biographical sketch 

13. Back flyleaf (blank) 

4.1 Title Page 

4.1.1 Choice of Title 

Your work may be used by many other people so the title chosen for the dissertation should be meaningful and descriptive. It is preferable to use words rather than formulas or symbols or Greek letters. These do not appear on many keyboards and as a result would make it difficult for online retrieval of your thesis from a database. Symbols and formulae may be used throughout the rest of the document. Acronyms (e.g., CRT, MOS) will retrieve successfully and need not be spelled out unless the author so desires. Examples of title page usage: 

Zn2SiO4 should be written as Zinc Silicate; 

 -Glucosidases should be written as Beta-Glucosidases; 

J/ as J/Psi. 

4.1.2 Title page layout  (Sample page)
The author's name should be given in full (no initials). Previously granted degrees may be listed under the author's name. The submission statement should read: 

A thesis (dissertation) presented to the faculty of the 

College of Engineering and Applied Science

at InterAmerican University 

in partial fulfillment of the 

requirements for the degree 

(Name of Degree) 

in 

(Name of department or discipline) 

The last item on the page is the month and year in which the degree is being granted by the Educational Policy Committee. This should be determined in consultation with your faculty advisor. 

4.2 Approval Page  (Sample page)
The approval page is a separate sheet immediately following the title page. The thesis advisor should be identified at the head of the list of approving faculty members. The position of each member should be indicated beneath their name. For example: 

Dr. William Nesmith, Thesis Advisor
Professor, College of Engineering and Applied Science 

Dr. Mahmoud Hassan
Adjunct Professor, International Educational Corporation 

Dr. James McGovern
Associate Professor, American University
4.3 Acknowledgment and/or Dedication 

If dedications and or acknowledgments are included and are only a few words they should be centered on a separate page immediately following the approval page. Longer acknowledgments should use the standard margins. 

4.4 Table of Contents, List of Tables, List of Figures 

The Table of Contents lists all parts of the thesis except the title page, copyright page, and approval page. It should include chapter numbers and titles as well as major subheadings. Empty space after a subheading should be filled with periods over to the page number. 

The heading Table of Contents is centered, and margins correspond to those of the main text. (See Section 3.4.)  (Sample page)
A List of Tables and List of Figures present in the thesis or dissertation should follow the Table of Contents, each on a separate page. Each table or figure should have a unique number assigned to it.  (Sample page) 
4.5 Abstract  (Sample page)
For both doctoral dissertations and master's theses an abstract must be prepared consisting of a brief statement of the problem, a short description of the methods used in gathering the data, and a summary of the results. It is written in the third person. Due to specifications set by Bell&Howell/University Microfilms, Inc. (UMI) the abstract for a doctoral dissertation should not be more than 350 words in length. There is no such limitation for master's theses since they are not submitted to UMI. 

The heading ABSTRACT appears centered in the form of a chapter heading. The title of the dissertation or thesis should be centered below this with the author's full name centered below it. Previously granted degrees may be listed after the author's name. The degree being granted now and the school name are centered below the author's name. The Supervising Professor's name is centered below the school name. 

Example: 
Abstract


Large Signal Transient Analysis of Parasitic SCR, Latchup Inverters and Bipolar Devices

Peter Lasalle, B.S., M.S.

Ph.D., College of Engineering and Applied Science
at InterAmerican University
October 1999
Thesis Advisor: Dr. V.S. Rick Liebschit

[Text of abstract] 

4.6 Body of the Thesis 

Each of the major divisions of the thesis, such as the introduction or chapters, begins on a new page. This page carries the heading or chapter number in the center typed in capitals or boldface and placed not less than two nor more than three inches from the top of the page. Titles of chapters are capitalized or bolded and centered below the chapter number. A larger type size may be used for chapter headings and numbers if desired. The text begins three spaces below the last line of the chapter title. Chapters may be divided by use of subheadings if desired. (See Section 3).
4.7 Tables and Figures  (Sample page)
Please refer to Section 3.7 for formatting and style of tables, figures, and other illustrations. 

4.8 References  (Sample page)
References form an important part of your thesis. They acknowledge the contributions of other authors; they assess and verify assertions made in the text of the thesis; they allow readers to seek more information than provided in the thesis itself. They also verify your intellectual honesty, show that your work is current and complete, and allow someone else to replicate your work. 

Your list of references must include all references you note in the text and all other references that were of use to you in your work. Do not include material you have not reviewed yourself or include references just to "pad" your list. 

Location: References are usually placed at the end of the text but may be placed at the end of each chapter if you and your thesis advisor decide that format is more desirable.Whichever style is chosen, be consistent throughout the document.

Format and spacing: The format of references must be consistent throughout the thesis. Within a Reference List entries are single spaced with an extra space between each entry. Use the format of a bibliography, not that of footnotes. References may be listed in a numerical order or alphabetically by author's last name depending on the organization of the text. 

Complete information must be given in order to easily identify each item. Standardabbreviations of journal titles may be used. Whatever form is adopted should befollowed consistently. 

Two good general style guides are: 

Turabian, Kate L. A manual for writers of term papers, theses, and dissertations. 6th ed. Chicago, University of Chicago Press, 1996. OGI call no.: REF LB2369 .T8 1996 

University of Chicago Press. The Chicago manual of style: for authors, editors, and copywriters. 14th ed. Chicago, University of Chicago Press, 1993. OGI call no.: REF Z253 .U69 1993

The bibliographic style chosen should strive for completeness. Ideally the following information should be included: 

Journal articles: 

· Author(s) (personal or corporate) 

· Title of article in full. 

· Title of journal. Standard abbreviations of journal titles may be used provided they can be readily understood. 

· Volume and issue number. 

· Date published 

· Beginning and ending pages of article. 

Books: 

· Author(s) (personal or corporate) 

· Title in full. 

· Publisher's name, date. 

· Pagination of part(s) referred to unless referring to entire book. 

Conference papers: 

· Author of paper. 

· Title of paper. 

· Conference title/name. 

· Place conference held, date of conference. 

· Date proceedings were published. 

· Pagination of paper(s) referred to. 

Electronic references: 

Use of information from electronic or online sources is a recent addition to the research of a thesis or dissertation. Electronic references may include WWW sites, FTP sites, gopher sites, telnet sites, online journals, listservs, newsletters, databases, or e-mail. There are a number of guides to these types of materials. Some are listed below.

When referencing these sources extreme care must be taken in the use of capitalization and punctuation. Try to provide as complete a reference as possible to avoid confusion on the part of the reader. 

Cite both the date the work was 'published' or revised as well as the most recent date you found it electronically. The first date tells how current the document itself is. The second date is important due to the somewhat transitory nature of electronic documents and gives some indication as to whether or not the material may still be available and at the address you have listed.

Examples: 

E-Journals: 

Comerio, M. C. (2000) Paying for the next big one. Issues in Science and Technology [Online], Spring issue, 11 pp. Available: http://www.nap.edu/issues/16.3/comerio.htm. [Viewed: June 22, 2000]. (Note that online version does not have individual page numbers or give volume/issue number for this title. Reference to printed edition, if used, should include them.) 

Lam, E. Y., J. W. Goodman. Iterative statistical approach to blind image deconvolution. Journal of the Optical Society of America [Online], 17:7, July 2000, pp.1177-1184. Available: http://ojps.aip.org/ [Viewed: June 22, 2000]. (Volume and pagination match printed version.) 

Web documents: 

The amino acid collection: arginine. Revised: April 28, 2000. Florida State University, Molecular Expressions Gallery. Available: http://micro.magnet.fsu.edu/micro/gallery/aminoacid/aminoacid.html [Viewed: June 23, 2000]. 

Bennett, Joan W., et al. Comparison of alginate and "pesta" for formulation of phanerochaete chrysosporium. U.S. Department of Agriculture, Agricultural Research Service, TEKTRAN, approved 10/5/1995, revised 12/18/1998. Available: http://www.nal.usda.gov/ttic/tektran/data/000006/46/0000064687.html [Viewed: June 23, 2000]. 

Electronic style guides: 

· Li, Xia and Nancy B. Crane. Electronic styles: a handbook for citing electronic information. 2d ed. Medford, N.J., Information Today, 1996. OGI Call No.: REF PN171 .F56 L5 1996 . 

· Internet citation guides: citing electronic sources in Research Papers and Bibliographies. Compiled by Susan Barribeau,University of Wisconsin. December 7, 2000. Available:http://www.library.wisc.edu/libraries/Memorial/citing.htm [Viewed: January 19, 2001]. 

· Walker, Janice R. and Todd Taylor. Columbia guide to online style. New York, Columbia University Press, 1998. OGI Call No.: REF PN171.F56 W35 1998. 

· Harnack, Andrew and Eugene Kleppinger. online! a reference guide to using internet resources. Citation styles. 2000 ed. Bedford/St. Martin's, c.2000. Available:http://www.bedfordstmartins.com/online/citex.html Provides examples of ways to cite various types of electronic materials according to several major style guides. [Viewed: May 31, 2001] 

4.9 Appendices 

Appendices, if included, should follow the margin requirements of the main body of the thesis. Pagination should continue that of the text and the list of references. Appendix material may be single spaced. 

4.10 Biographical sketch 

A brief vita should be included with the following information presented in essay form: 

1. Date and place of birth. 

2. Undergraduate and graduate schools attended. 

3. Degrees previously awarded. 

4. Areas of special interest. 

5. Relevant professional experience. 

6. Awards and honors. 

7. List of publications, if any. 

5 Reproduction of Manuscript 

5.1 Number of Copies Required and Costs 

All degree candidates are required to turn in the following copies of their thesis or dissertation: 

  3 copies on cotton paper for library binding and submission to Bell&Howell/UMI. (Library pays for binding.) 

  Approval page on Library copies has original signatures of all committee members. 

  1 copy for thesis advisor. Binding of this copy may be at the student's expense. 

  Environmental Science and Engineering students must provide their department with a bound copy. This may be on plain paper (not cotton). Check with your thesis advisor regarding who pays for this. This copy will have a dark blue binding. 

  Additional personal copies are bound at the student's expense. 

See the OGI Thesis/Dissertation Submission form for current binding and Bell&Howell/UMI charges or check with the Library. 

5.2 Paper 
All 3 Library copies must be on twenty or twenty-four pound white bond paper of 100% cotton content. The standard paper used in photocopiers has little or no cotton content and is not acceptable. Check beforehand if you are using a commercial copy shop for reproduction. Not all shops carry cotton paper. (Local sources for cotton paper)
5.3 Notification of Registrar 

When final copies of the thesis have been made they are given to the Library. The Library notifies the Registrar's Office that an acceptable thesis has been submitted. 

5.4 Duplication Process 

· Start with a clean, sharp copy. This is also what must be submitted to the Institute. Laser printers give the best results and will reproduce the best on microfilm. 

· Dissertations and theses are printed single sided, with only the "right-hand" pages of the bound volume containing the text. 

· Photocopying is recommended using the proper paper. If there is any question about the quality of copying bring a sample copy to the Library for approval. This step should be taken before complete final copies have been run. Commercial photocopy shops generally provide convenient and acceptable copies. 

5.5 Binding and Binding Costs 

Before submitting copies for binding review each copy to verify that all pages are in the proper sequence and direction. They will be bound in whatever sequence and condition they are submitted to the Library. 

A completed OGI Thesis/Dissertation Submission form must accompany copies left at the Library. Please provide a contact person if you will no longer be on campus. 

The OGI Library will order binding for both the Institute's copies and any personal copies. Binding orders are processed when an adequate number of copies have been accumulated, usually once a quarter. See Section 5.1 for the number of required copies for the Institute. 

All binding orders must be prepaid by check or cash.. 

There is no cost to the student for the two copies bound for the Library's collection. Students may have to pay for their advisor's copy. ESE students may also have to pay for the ESE department copy. Check with your advisor. Any additional personal copies are bound at the student's expense. 

Copies that need to be shipped to the student after their return from the bindery are sent by UPS at a cost of $6/volume to the student. The Library assumes no responsibility for theses once they are shipped. If a thesis is to be shipped to another country there may be considerably more shipping costs. Students are strongly encouraged to ship theses using a method (such as UPS) that provides for tracing shipments in the event of delay or misplacement. 

5.6 Microfilming 

The OGI School of Science and Engineering subscribes to the services of Bell&Howell/University Microfilms, Inc. which enable Ph.D. candidates to have their dissertations indexed in Dissertation Abstracts and microfilmed. UMI sells microfilmed, bound, and unbound copies of all dissertations sent to them. The cost of submitting a dissertation to UMI is borne by the student. At this writing this cost is $55.00. A Ph.D. will not be granted without a dissertation being submitted to UMI. The UMI agreement is available from the Library and should be turned in with the Thesis/Dissertation Submission form.
How to Graduate

Master: During the quarter you are completing your degree requirements, e-mail the CSE academic coordinator to indicate you intend to complete your degree that quarter. You must have all transfer work recorded on your transcript and any approved substitutions to your program noted on your degree checklist in your department student file. If you have pursued a special program of study, you need a degree checklist in your department student file indicating that your special program has CSE faculty approval.

Master: The Degree Checklist
A degree checklist is the list of all courses needed to complete a degree. It indicates when a student anticipates taking the course, when the student actually completes the course, and the grade received. Checklists are part of each student's permanent file, which is maintained by the department.

For students pursuing one of the nine areas of emphasis for a nonthesis master's degree, a checklist will be provided for you. If you are pursuing a custom program, you must create a checklist in consultation with an advisor. Substitutions, waivers, and transfer credits must be indicated on the form. An advisor's signature and date indicates approval of the program. You may obtain your advisor's approval by meeting with an advisor at the quarterly evening advising session held during the OGI open house, by e-mailing advising@cse.ogi.edu with the information, or scheduling an in-person meeting with an advisor.

Ph.D.: During the quarter you deposit your thesis with the library, e-mail the CSE academic coordinator to indicate you intend to complete your degree that quarter. You will not be recommended for graduation until you have deposited these copies. If you will be doing this after you have left campus, please be sure to complete the Exit Form prior to leaving.

Master and Ph.D.: There are three forms that need to be completed: 

1. Recommendation for Granting of Degree. Please write in your name as it should appear on your diploma, complete the name of the degree you have earned, supply your Social Security Number, and indicate whether you have completed a thesis or nonthesis degree. If you have completed a thesis, write in the thesis title. Return the form to the CSE academic coordinator. The academic coordinator will review your file to verify that you have met all the requirements for the degree, take the form to the department head for approval, and forward the form to the registrar. The registrar will take the recommendation to the Educational Policy Committee, which meets the third Tuesday of each month. Your diploma will be mailed to you 6-8 weeks after the degree is awarded. 

2. OGI Exit Form. Obtain the required signatures to indicate that all of your nonacademic obligations have been met. The academic coordinator may sign for research advisor for nonthesis master's students and as the department representative. Return to the Office of Academic and Student Services. 

3. Student Exit Assessment. Please complete this form to help us assess student satisfaction. Return to the Office of Academic and Student Services. 

Master and Ph.D.: Commencement, the ceremony during which graduating students receive their diplomas, is held annually in June. All students who have earned their degree during the academic year as well as those anticipating completion during the immediately following summer quarter are encouraged to celebrate their accomplishments at the Commencement ceremony. Contact the Office of Academic and Student Services for details.
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