Descriptions —Communication
of
Courses

902, Communication Research Design IT
Spring. 4(4-0)

P: COM 901. R: Open only to graduate students.

Further study of methods of data collection and analy-

sis, Writing and critiquing research reports.

915. Organizational Communication II
Spring of odd-rnumbered years. 3(3-0)

P: COM 815; COM 800 or COM 902.

Organizational communication structure and informa-

tion processing. The organization’s embeddedness in a

larger social environment.

921 Micro and Macro Media

Fall of odd-numbered years. 3(3-0)
P: COM 800 or COM 902.
Perspectives on media processes pertaining to indi-
viduals, groups, and large-scale systems. Topics in-
clude cognitive processing of media, public opinion and
affective responses to media.

922, Interpersonal Communicalion

Fall. 3(3-0)
P: COM 800 or COM 902.
Theory and research in interpersonal communieation.
Role of communication in processes such as interper-
sonal influence and relationship development.

990, Independent Study

Fall, Spring, Summer. 1 to 3 credits. A student
may earn @ maximum of 6 credits in all enrollments for
this course.
R: Open only to graduate students in Communication.
Approval of department.
Individualized study under faculty direction.

299. Dactoral Dissertation Research

Fall, Spring, Summer. [ to 24 credits. A stu-
dent may earn a maximum of 99 credits in all enroll-
ments for this course.
R: Open only to Ph.D. students in Communication.

COLLEGE OF
COMMUNICATION ARTS
AND SCIENCES

College of Communication Arts
and Sciences

CAS

192, Special Topics

Fall, Spring, Sumimer. 1to 8crediis. A student
may earn o maximum of 16 credits in all enrollments
‘or this course.
R: Approval of department.
Varied topics pertaining to the study of communication
JTacesses.

192, Special Topics

Fall, Spring, Summer. 1to 6 credits. A student
nay earn a maximum of 16 credits in all enrollments
or this course,
: Open only to graduate students in the College of
Jommunication Arts and Sciences or approval of col-
ege.
7aried topics pertaining to advanced study of commu-
iication processes.

192, Doctoral Seminar

Fall, Spring, Summer. 3(3-0) A studenl may
arn & maximum of 15 credits in all enrollments for this
ourse.
!: Open only fo Ph.D. students in Mass Media and
lemmaunication or approval of college.
‘opics on theoretical and research issues in communi-
ation and mass media.
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993. Research Infernship

Fall, Spring, Summer. I credit. A student meay
earn a maximum of 6 credils in all enrollments for this
course,
R: Open only to PR.D. students in Mass Media
Participation in faculty research projects.

999, Doctoral Dissertation Research

Fall, Spring, Summer. I to 24 credifs. A stu-
dent may earn a maximum of 99 credits in all enroll-
ments for this course.
R: Open only to Ph.D. students in Mass Media.

COMPUTER SCIENCE

Department of Computer Science
College of Engineering

CPS

101 Computing Concepfs and Compefencies
Fell, Spring, Summer. 3(2-2)

Core concepts in computing including information stor-

age, retrieval, management, and representation. Ap-

plications from specific disciplines. Applying core

concepts to design and implement solutions to various

focal problems, using ha rdware, multimedia software,

communication and networks.

SA: CPS 100, CPS 130

181 Introduction to Technical Computing
Fall, Spring. 3(2-2)

P:MTH 103 0or MTH 110 or MTH 116; or MTH 120 or

MTH 124 or MTH 132 or concurrently.

Computing systems and applications. Design and im-

plementation of programs using FORTRAN. Examples

from engineering, mathematics and science.

230, Algorithms and Computing

Fall, Spring. 4(3-2)
P:LBS 118 or MTH 120 or MTH 124 or MTH 132.
Computer systems and problem solving. Software de-
velopment. Structured design and implementation of
algorithms. Procedural and object-oriented program-
ming. Compilation and linking.

260. Digcrete Strucfures in Compufer
Keience
Fall, Spring. 3(3-0)

P: MTH 133.

Propositional and first order logic. Equivalence, infer-
ence. Mathematical induction, diagonalization princi-
ple. Set operations, relations, functions. Lattices,
Boolean algebras. Truth tables and minimization of
Bogolean expressions. Appl ications to CPS.

290. Independent Study in Computer Science
Fall, Spring. I credit. A student may earn a
maximum of 3 credits in all enroliments for this course.
R: Approval of department; epplication required.
Supervised individual study in an area of computer
science.

291 Selected Topics in Compufter Science
Fall, Spring. 1to4 credits. A student mayearn

a maximum of B credils in all enrollments for this

course.

R: Approval of department.

Topics selected to supplement and enrich existing

courses and lead to the development of new courses.

320. Computer Organization and Assembly

Language Programming

Fall, Spring, 4(3-2)

P: CPS 230, CPS 260. R: Not open {o students with

credit in EE 331

Machine representation of data and instructions. Ma-

chine organization, primary storage, registers, arith-

metic logic unit, contral unit, operations. Assembly

language programming, interface to high level lan-

guages. Assemblers and loaders .

330, Dafa Structures and Programming
Concepis
Fall, Spring. 4(3-2)
P CPS 230, CPS 260.
Data types and structures. Algorithms including
searching, sorting and hashing. Program correctness,
program analysis. Abstract data types including
stacks, gueues, and trees, Object-oriented program-
ming, introduction to various program libraries.

3610. Automata and Formal Language
Theory
Fall, Spring. 3(3-0)
P: CPS 230, CPS 260. R: Open only to Compuler Sci-
ence, Computer Engineering, Computational Mathe-
matics, Electricel Ergineering, and LBS Computer
Science students.
Regular languages, regular grammars, finite-state
automata, transducers and relationships among them.
Context-free languages and grammars. Language rec-
ognition, parsers. Propetties of formal lJanguages. Tur-
ing computability and undecidab ility.

410. Operating Sysfems

Foll, Spring. 4(3-2}
P: CPS 330; CPS 320 or EE 331. R: Open only tn
Computer Science, Computer Engineering, Electrical
Engineering, and LBS Computer Science majors.
History and evolution of operating systems. Process
and processor management. Primary and auxiliary
storage management. Performance evaluation, secu-
rity, distributed systems. Case studies of modern oper-
ating systems.

420, Computer Architecture

Fall, Spring. 4(3-2)
P: CPS 330; EE 331 or CPS 320, CPS 360. R: Open only
to Computer Science, Computer Engineering, Electrical
Engineering, and LBS Computer Science majors.
Digital logic and sequential machine design. Computer
organization, control wnit and arithmetic logic unit
implementation. Input-output, memory organization,
parailel operations. Digital system simulation.

422. Computer Networks
Fall, Spring. 4(3-2)

P: 8TT 351; CP8 320 or EE 331; CPS 410 or concur-
rently. R: Open only to juniors or seniors in the Com-
puter Science or Computer Engineering or Elecirical
Engineering or LBS Computer Science major.
Computer network architectures and models. Medium
access control. Physical, data link, network, transpaort,
and session layers. Local-area and wide-area net works.

440, Artificial Intelligence and Symbolic
Programming
Fall. 4(3-2)
P: CPS 330, CPS 360. R: Open onrly to Computer Sci-
ence, Computer Engineering, and LBS Computer Sci-
ence majors.
Machine intelligence. Heuristic programming. Repre-
gentation and control in LISP and PROLOG. Applica-
tions to search, rule-based diagnosis, and parsing.

449, Design of Intelligent Systems (W)

Spring. 4(2-4)
P: CPS 440; CPS 3200 or EE 331. R: Open only to seniors
or graduale students in a College of Engineering Com-
puler Science major. Completion of Tier I writing re-
quirement. Not open to students with credit in CPS 479
or CPS 478.
Intelligent system applications such as natural lan-
guage, machine vision, or a diagnostic expert system.
Team development, software engineering, praject man-
agement.



450. Translafion of Programming
Languages
Spring. 4(3-2)
P:CP8 330, CPS 360, CPS 320 or EE 331, R: Open only
to Computer Science, Computer Engineering, and LBS
Computer Science majors.
Theory and practice of programming language transla-
tion. Languages, grammars and parsing. Lexical, syn-
tactic and semantic analysis. Compile-time error
handling. Code optimization and code generation.

452, Organization of Programming
Languages
Fall. 3(3-0)
P: CPS 330, CPS 360; CPS 320 or EE 331. R: Open only
to Computer Science and LBS Computer Science ma-
Jjors.
Organization of programming Janguages including lan-
guage processors, syntax, data types, sequence control,
storage management. Comparison of language fea-
tures from the functional, imperative, logical and ob-
ject-oriented paradigms.

470 Software Engineering

Fall, Spring. 4(3-2)
P; P8 3309, CPS 360; CPS 320 or ERE 331, K: Open only
to juniors or seniors in the College of Engineering Com-
puter Science or Computer Engineering major orin the
Lyman Briggs School Computer Science major.
Software life cycle including specification, design, cod-
ing, testing, and verification of a software product.
Stepwise refinement and rapid prototyping. Software
portability, reusability and maintenance.

472, Computer Graphics

Spring. 3(2-2)
P: CPS 330, MTH 314. R: Open only lo Computer
Science and LBS Compuler Science majors.
Graphics hardware. Fundamental algorithms. Two-
and three-dimensional imaging geometry and transfor-
mations. Curve and surface design, rendering, shad-
ing, color. and animation.

474. Vector and Parallel Programming

Fall. 3(2-2)
P: CPS 420, MTH 314. R: Open only to Computer
Science, Electrical Engineering, Computer Engineer-
ing, and LBS Computer Science majors.
Programming of high-performance supercomputers.
Hardware, algorithms, numerical accuracy, compilers.
Vector, multiple-instruction multiple-data-stream,
and single-instructien single-data-stream machines.

478, Software Engineering Project (W)
Spring. 4(2-4)
P: CPS 470 R: Open only to seniors or graducte students
in a College of Engineering Computer Science major.
Completion of Tier I Wriling Hequiremen!. Not open to
students with credit in CPS 449 or CPS 479.
Development of a large software system in a team
setting. Software development with emphasis on rigor-
ous specification, design, implementation, testing,
maintenance, and documentation.

499, Software Tools for Concurrent Systems
(W)
Fall, Spring. 4(2-4)
P: CPS 330, CPS 360; CPS 422 or CPS 474. R: Open
onrly to seniors or graduole students in a College of
Engineering Computer Science major. Completion of
Tier I writing requirement. Not apen to students with
credit in CPS 449 or CPS 478.
Design, development and application of software tools
for parallel and distributed systems. Program develop-
ment, debugging, performance monitoring, simulation,
data and control flow analysis, and visualization.

480. Database Systems

Spring. 4(3-2)
P:CPS 330, CPS 360; CPS 320 or EE 331. R: Open only
to Computer Science, Computer Engineering, and LBS
Computer Science majors.
Storage of and access to physical databases including
indexing, hashing, and range accesses. Data models,
query languwages, transaction processing, recovery
techniques. Object-oriented and distributed database
systems. Database design .

498, Independent Study in Computer Science
Fall, Spring. I credif. A studenl may earn a

maximum of 3 credits in all enrollments for this course.

R: Oper only to Computer Science majors. Approval of

department; application required.

Supervised individual study in an area of computer

science.

491, Selected Topics in Computer Science
Fall, Spring. 1to 4 credits. A student mayearn

a maximum of 8 credifs in all enrollments for this

course.

H: Open only {o College of Engineering Compuler Sci-

ence majors. Approval of department.

Topics selected to supplement and enrich existing

courses and lead to the development of new courses.

802, Pattern Recognition and Analysis
Spring. 4(4-0)
P: CPS 330, MTH 314, STT 441. R: Open only lo
Computer Science or Electrical Engineering majors.
Algorithms for classifying and wnderstanding data.
Statistical and syntactic methods, supervised and un.
supervised machine learning. Cluster analysis and or-
dination. Exploratory data analysis. Methodology for
design of classifiers.

803. Computer Vision

Fall. 3(3-0)
P: CPS 330, MTH 314, STT 351. R: Open only to
Computer Science or Electrical Engineering majors.
Visual information processing problems. Human and
machine vision systems. Image formation and trans-
forms. Encoding, enhancement, edge detection, seg-
mentation. 20 and 3D ohbject description and
recognition. Scene analysis. Applications.

847, Computer System Performance and
Measurement
Spring of odd-numbered vears. 3(3-0) Interde-
partmental with Blectrical Engineering.
FP: CPS 410, STT 441. R: Open only to Computer Science
or Elecirical Engineering majors.
Queueing network modelling, general analytic tech-
niques, workload characterization, representing spe-
cific subsystems, parameterization. Software and
hardware monitors, performance measures. Case stud-
ies, software packages.

808, Modelling and Discrete Simulation

Fall of even-numbered years., 3(3-0) Interde-
partmental with Electrical Engineering.
P:CPS 330, STT441. R: Open only to Compuler Science
or Elecirical Engineering majors.
Simulation examples, and languages. Mathematical
models, petri nets, model validation, random variate
generation. Analysis of simulation data. Case studies.

809, Algorithms and Their Hardware
Implementation
Spring. 3(3-0; Interdepartmental with Electri-
cal Engineering. Administered by Electrical Engineer-

ing.

Arithmetic, signal processing, and image processing
algorithms. Array structures: systolic architecture,
data flow structure, neural network architecture. Per-
formance analysis.

Computer Science —Descriptions
of
Courses

812, Advanced Operating Systems

Spring. 3(3-0)
P:CPS 410, CPS 420. R: Open only to Compuler Science
or Elecirical Engineering majors.
Parallel and distributed operating systems. [,oad shar-
ing, scheduling, reliability, recovery, memory manage-
ment. Distributed file systems, distributed agreement,
and object-oriented operating systems.

813. Logic Design Principles

Fall. 3(3-0} Interdepartmental with Electrical
Engineering. Administered by Electrical Engineering.
Behavioral modeling. Combinational circuit analysis
and design. Sequential-circuit analysis and synthesis.
Design for testability, Semicustom and MSI design.

B4, Formal Methods in Soffware
Development
Fall of odd-numdbered years. 3(3-0)
P: MTH 472, R: Open only to Computer Science or
Electrical Engireering majors.
Formal specification languages, integrating verifica-
tion with development. Design and the implementation
of term project.

820, Advanced Computer Archifecture

Fall, Spring. 3(3-0) Interdepartmental with
Electricnl Engineering.
P CPS 410, CPS 420. Rt Open only to Computer Science
or Elecirical Engineering majors.
Instruction set architecture. Pipelining, vector proces-
sors, cache memory, high bandwidth memory design,
virtual memory, input and output. Benchmarking tech-
niques. New developments related to single CPU sys-
tems.

822, Parallel Processing Compufer Systemns
Spring. 3(3-0} Interdepertmental with Electri-
cal Engineering.
P: CPS 820. R: Open only to Computer Science or
Electrical Engineering majors.
Massively parallel SIMD processors, moultiprocessor
architectures, interconnection networks, synchroniza-
tion and communication. Memory and address space
management, process management and scheduling.
Parallel compilers, languages, perfor mance evalu-
ation.

824, Advanced Computer Networks and
Communications
Fall. 3(3-0)
P: CPS 422
Advanced topics in emerging computer networking
technologies, inclading high-speed wide area networks
and local area networks, wireless and mobile comput-
ing networks, optical networks, and muitimedia net-
working.

830, Design and Theory of Algorithms

Fall, Spring. 3(3-0)
P:CPS 330, CPS 360. R: Open only lo Computer Science
or Elecirical Engineering majors.
Analysis of algorithms. Algorithm design techniques.
Efficient algorithms for classical problems. Intractable
problems and techniques to handie them.

835, Algorithmic Graph Theory

Fall. 3(3-0)
P: CPS 330, CPS 360, MTH 314. R: Open only to
Computer Science or Electrical Engineering mojors.
Classical concepts in Graph Theory. Algorithmic as-
pects of graphs such as finding paths, network flow,
spanning trees and matching.

838, Design of Parallel Algorithms

Spring. 3(3-0)
P: CPS £20, CPS 830. R: Open only to Computer Scierce
or Electrical Engineering majors.
Current research topics and issues. Models of parallel
computation. Implementation of algorithms on SIMD
and MIMD machines. Relationship to VLSI.

A-37








