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The remaining three hours of advanced electrical engineering electives may be
chosen from any of the above three areas, the telecommunications courses offered
by the EE Department, or advanced (5000-level) CSE courses offered by the CSE
Department.

Minor in Electrical Engineering

For information on a minor in electrical engineering, the student should consult
the department. A total of 18 TCH in electrical engineering courses is necessary to
meet the following requirements:

Requirements
EE 2322 Electronic Circuits I
EE 3322 Electronic Circuits II
EE 2350 Circuit Analysis I
EE 2370 Design and Analysis of Signals and Systems
Elective Courses
Six TCH of electrical engineering courses at the 3000 level or above

Bachelor of Science
With a Major in Telecommunications Systems

SMU offers an applied science program leading to the degree of Bachelor of
Science with a major in telecommunications systems. Graduates of this program
may find career opportunities in the same kinds of institutions as telecommunica-
tions engineers. However, their job responsibilities may have an emphasis on sys-
tems management, technology liaison, or marketing rather than on systems design.
Although students take some of the same telecommunications and electrical engi-
neering courses as those in the B.S.E.E. program with Specialization in Telecommu-
nications Engineering, they have more freedom in course selection.

The term credit hours within this curriculum are distributed as follows:

College Requirements: ENGL 1301, 1302, Perspectives including ECON 1311, e
Cultural Formations, and Wellness 29

Mathematics: MATH 1309 or 1337, and MATH 1310 or 1338* 6

Probability and Statistics: STAT 2301, 2331 or STAT 4340/CSE 4340

Introductory Physics: PHYS 1313 or 1407, or both 1303 and 1105

Computer Science: CSE 1341 and 2341

Electrical Engineering: EE 1382, 2181, 2355, 2356, 2381, 3181, .33817 17

Telecommunications: EE 1305, 3301, 3302, 5301, 5302, 5305 18

Telecommunications

Senior Design Sequence: EE 4301 and 4302 6

Engineering Economy: EMIS 2360 3

Business Administration: ACCT 2311, MKTG 3340, OBBP 3370 9

Technical Writing: ENGL 2301 3

Free Electives: With adviser approval 20

Minimum total hours required 123

* Students taking MATH 1309 and 1310 are strongly recommended to take CSE 2353 as

one of their electives.
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The Courses (EE)

The third digit in a course number designator is representative of the subject area
represented by the course. The following designators are used:

XX0X Telecommunications

XX1X Electronic Materials

XX2X Electronic Devices

XX3X Quantum Electronics and Electromagnetic Theory

XX4X Biomedical Science

XX5X Network Theory and Circuits

XX6X Systems

XX7X Information Science and Communication Theory

XX8X Computers and Digital Systems

XX9X Individual Instruction, Research, Seminar, and Special Project

1301. Modern Electronic Technology. A lecture and laboratory course examining a number of
topics of general interest including the fundamentals of electricity, household electricity and
electrical safety, an overview of microelectronics, concepts of frequency and spectrum, the
phonograph and the compact disc, bar codes, and communication by radio and television.
Meets the Science/Technology laboratory course requirement of the General Education Cur-
riculum. The course is designed for nontechnical students who want to be more knowledge-
able. (Not open to EE majors.)

1382. Fundamentals of Electrical Engineering. Introduces engineering students to the funda-
mentals of modern electrical engineering. The material covers the basics of the creation,
manipulation, storage, and transmission of information in electronic form. Topics will include
time and frequency domain signal analysis, mathematics and physics of basic building blocks
of electrical systems, sampling, filtering, data coding for compression and reliability, commu-
nications, digital imaging, and storage technologies. Weekly laboratory assignments will be an
integral part of the course.

2122. EE Laboratory: Electronic Circuits I. Experimental study of basic MOS and bipolar
transistors in analog and digital applications. Logic gates and linear and nonlinear applications
of operational amplifiers. Prerequisite: EE 2350 (Grade of C- or better), concurrent registra-
tion in EE 2322.

2170. EE Laboratory: Design and Analysis of Signals and Systems Using MATLAB. Intro-
duces students to various techniques for analyzing real signals and designing various linear
time-invariant systems. The lab will be conducted on high-end workstations using MATLAB
and will give students additional experience using Web authoring tools for the production of
multimedia lab reports. Prerequisite: CSE 1341, concurrent registration in EE 2370.

2181. EE Laboratory: Digital Computer Logic. Analysis and synthesis of combinational and
sequential digital circuits. Basic digital computer logic circuits are designed, simulated using
Verilog HDL and implemented using a Digi-Designer kit and integrated circuits. Restriction:
Sophomore standing and concurrent registration in EE 2381.

2305. Creating Interactive Internet Web Sites. Covers programming languages and tech-
niques for two-way communications via the World Wide Web. Goes beyond HTML (Hypertext
Markup Language), which is one-way distribution of information for the Web. The techniques
covered in this course allow information gathering, such as responses to surveys and confer-
ence or seminar registration data, and credit card information needed to create Web sites for
electronic commerce. Students are required to attend lectures and labs and will create an e-
commerce Web site for a term project. Topics include architecture of the Internet, database
software, intermediate and advanced HTML programming techniques, style sheets, frames,
pixel mapping, Java Script and Java applets, and other topics as appropriate for the Internet
generation. Prerequisite: Any approved SMU Information Technology course.

2322. Electronic Circuits I. An introduction to nonlinear devices used in electronic circuits.
The course will cover the DC analysis of circuits employing diodes, bipolar junction transis-
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tors, MOSFETs, and JFET. Introduction to AC analysis will be covered. Topics include device
I-V characteristics, biasing, transfer characteristics, power dissipation, aspects of transient
analysis, SPICE, and the mid-band analysis and design of amplifier circuits and logic circuits.
Prerequisite: EE 2350 (Grade of C- or better), concurrent registration in EE 2122.

2350. Circuit Analysis I. Analysis of resistive electrical circuits, basic theorems governing
electrical circuits, power consideration, analysis of circuits with energy storage elements.
Transient analysis of circuits with inductors and capacitors. Prerequisite: PHYS 1304. Coreg-
uisite: MATH 2343.

2355. Systems Analysis I. An elementary treatment of system analysis methods as applied to
mechanical and electrical systems. Analysis of first- and second-order mechanical and electri-
cal systems. Prerequisites: MATH 1309 and 1310, or 1337 and 1338.

2356. Systems Analysis Il. Analysis of linear-time invariant systems. Sinusoidal steady-state
analysis of mechanical and electrical systems, phasors, two-port parameters, and discrete
systems. Prerequisite: EE 2355.

2370. Design and Analysis of Signals and Systems. Introduces students to standard math-
ematical tools for analyzing and designing various signals and systems in both continuous and
discrete time. Heavy emphasis is given to frequency domain design and analysis techniques as
well as the Laplace Transform and Z-Transform. Other topics include the Sampling Theorem,
the Fast Fourier Transform, and introductory spectral estimation techniques. Prerequisites: EE
1382 (Grade of C- or better), MATH 1337, 1338. Concurrent registration in EE 2170.

2381. Digital Computer Logic. Digital computers and information; combinational logic cir-
cuits; combinational logic design; sequential circuits including finite-state machines; registers
and counters; memory and programmed logic design. Design and simulation of digital com-
puter logic circuits are studied. Restriction: Sophomore standing and concurrent registration
in EE 2181.

3(1-3)90. Junior Project.

3122. EE Laboratory: Electronic Circuits Il. Experiments in analog electronic circuit design.
Prerequisite: EE 2122 (Grade of C- or better), EE 2322 (Grade of C- or better) and concurrent
registration in EE 3322.

3181. EE Laboratory: Microprocessors. Fundamentals of microprocessor design and assem-
bly-language programming. An introduction to the 6811 Motorola Evaluation Board, 6811
Assembler, microprocessor-based system design, assembly programming, and hardware in-
terfacing. Prerequisite: EE 2181 (Grade of C- or better), EE 2381 (Grade of C- or better) and
concurrent registration in EE 3381.

3301. Telecommunications Systems I. Architecture of the telecommunications industry,
digital interfaces and connectivity, local area networks, and inter-networks. In the lab, consid-
eration, measurement, and evaluation of the attributes of various types of terminals and data
formatting promulgated by the EIA, ANSI, ITU, and IEEE for voice, data, image, video, etc.,
are studied, along with the impact of format on file sizes, buffer delays, throughput, and quality
of results. Prerequisite: EE 2356 or 2352.

3302. Telecommunications Systems Il. Architecture of the telecommunications industry,
wide area networks, client/server architectures, voice communications, voice/data integration,
video-conferencing, imaging multimedia, and network development. In the lab, consideration,
measurement, and evaluation of the attributes of various types of terminals and data formatting
promulgated by the EIA, ANSI, ITU, and IEEE for voice, data, image, video, etc., are studied,
along with the impact of format on file sizes, buffer delays, throughput, and quality of results.
Prerequisite: EE 3301.

3304. History and Future of Documents in the Digital Era. A looks at the omnipresent and
diverse documents that fill our lives from sticky notes to email, contracts to digital signatures,
encyclopedias to the World Wide Web. Explores the failure of the paperless society and the
future of the document. In this period of digital transition from sedentary text to hypertext,
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what is the future of the book, the library, the copyright, education? Prerequisite: Junior
standing.

3311. Solid-State Devices. Introduces the physical principles of semiconductor devices and
their practical implementation in electronic circuits. Topics include metal-semiconductor
junctions, p-n junctions, bipolar junction transistors, field-effect transistors, integrated circuits,
and light emitting diodes. Prerequisites: CHEM 1303 and EE 2350 (Grade of C- or better).

3315. Optoelectronics. Introduces the student to the field of optoelectronics, the devices that
form the foundation of optical communication and optical computing systems. Topics include
optical propagation including plane waves; polarization; transmission and reflection of light;
geometric optics; optical waveguides and fibers; optical modulation and beam steering with
electro-optic, magneto-optic, and acousto-optic devices; optical sources such as lasers and
light-emitting diodes; and optical detectors. Prerequisite: EE 2350 (Grade of C- or better).
3322. Electronic Circuits Il. Introduction to MOSFET analog electronic circuits. The course
is designed to provide the student with a background for understanding modern electronic
circuits such as digital-to-analog and analog-to-digital converters, active filters, switched-
capacitor circuits and phase-locked loops. Topics include MOSFET SPICE models, basic
MOSFET, single-stage amplifiers, current-mirrors, differential amplifier stages, source-fol-
lower buffer stages, high-gain common-source stages, operational amplifiers, and compara-
tors. Prerequisites: EE 2322 (Grade of C- or better), 2122 (Grade of C- or better), 2350 (Grade
of C- or better) and concurrent registration in EE 3122.

3330. Electromagnetic Fields and Waves. Vector analysis applied to static electric and
magnetic fields, development of Maxwell’s equations, elementary boundary-value problems,
and determination of capacity and inductance. Introduction to time-varying fields, plane
waves, and transmission lines. Prerequisites: EE 2350 (Grade of C- or better) and MATH 2339.

3360. Statistical Methods in Electrical Engineering. Introduction to probability, elementary
statistics, and random processes. Topics include fundamental concepts of probability, random
variables, probability distributions, sampling, estimation, elementary hypothesis testing, basic
random processes, stationarity, correlation functions, power-spectral-density functions, and
the effect of linear systems on such processes. Prerequisite: EE 2370 (Grade of C- or better),
2170 (Grade of C- or better), MATH 2339.

3372. Introduction to Signal Processing. Introduces students to the basics of digital signal
processing. Topics include the design of FIR and IIR filters, Fourier and model-based spectral
estimation, sampling rate conversion, applications of minimum mean-square estimation to
signal estimation, and filtering. There is a heavy emphasis on MATLAB experimentation with
real-world signals. Prerequisite: EE 2350 (Grade of C- or better), 2370 (Grade of C- or better),
2170 (Grade of C- or better), and MATH 2339.

3373. Communication Systems. Introduces students to the analysis and design of analog and
digital communication systems. Topics include AM/FM modulation, pulse code modulation,
communications over noisy channels, optimum digital receivers, digital modulation schemes,
source coding, and channel capacity. Prerequisite: EE 3360, and 3372.

3381. Microprocessors. An introduction to microprocessors and microcomputers. The Mo-
torola 68HC11 processors are used to introduce architecture, software, and interfacing con-
cepts. Topics include number systems and arithmetic operations for computers, assembly
language programming, microprocessor organization and operation, memory and I/O port
interfacing, and microprocessor-based controller design. Students will write, assemble, and
execute microprocessor programs. Prerequisite: EE 2381 (Grade of C- or better), and concur-
rent registration in EE 3181.

4(1-3)90. Senior Project.

4173. EE Laboratory: Wireless Modem Laboratory. Exposes students to a wide variety of real-
world experiences in wireless communications. Lab exercises involve the development and
testing of various propagation models, digital signaling schemes, and receiver structures
through mobile software modems. Students also evaluate the effects of equalization on ISI
channels, and source and channel coding on the efficiency and reliability of data transmission.
Prerequisite: EE 3373. Concurrent registration in EE 4373.
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4301. Telecommunications Senior Design . Areas covered in this course will be tailored to the
student’s area of interest. This course is intended for seniors in Telecommunications Systems
and Telecommunications Engineering. The design project segment of the course involves
choosing from available senior projects in telecommunications. Depending on the specifics of
the project, each student will design, construct, and test a solution and submit a formal report.
Prerequisite: Senior standing.

4302. Telecommunications Senior Design Il. Areas covered in this course will be tailored to
the student’s area of interest. The design project segment of the course involves choosing from
available senior projects in telecommunications. Depending on the specifics of the project,
each student will design, construct, and test a solution and submit a formal report. Prerequisite:
EE 4301.

4311. Senior Design I. Areas covered in this course will be tailored to the student’s area of
specialization. The design project segment of this course involves choosing a specific senior
design project in electrical engineering from the available projects proposed by the faculty.
Depending upon the specifics of the project, each student will design, construct, and test a
solution and submit a formal report to the faculty in charge of the project. Prerequisite: EE
Senior standing.

4312. Senior Design Il. Areas covered in this course will be tailored to the student’s area of
specialization. The design project selected in this course may be a continuation of the project
undertaken in 4311, a new project selected from the list of available projects offered by the
faculty, or a project proposed by the student and approved by the faculty. Depending upon the
specifics of the project, a team will design, construct, and test a solution and submit a formal
report to the faculty in charge of the project. Prerequisite: EE 4311.

4372. Advanced Topics in Signal Processing. Examines a number of advanced topics in
digital signal processing, covering a broad array of modern applications including interference
cancellation, equalization, system identification, speech coding and enhancement, beamform-
ing, image reconstruction, and video compression. Prerequisite: EE 3372.

4373. Advanced Topics in Wireless Communications. Covers topics in wireless, cellular, and
personal communications. Starting with a coverage of topics in digital communication systems
such as source and channel encoding, baseband digital communication, digital modulation,
and optimum digital receivers, the course will cover basic cellular/mobile and personal
communications, frequency allocations, wireless channel models, modulation techniques,
handover, digital cellular systems such as TDMA, CDMA, and OFDM, equalization, and
diversity reception. Prerequisite: EE 3373 and concurrent registration in EE 4173.

5(1-3)9(0-9). Special Topics. This special-topics course must have a section number associated
with a faculty member. The second digit corresponds to the number of TCH, which ranges from
1 to 3. The last digit ranges from 0 to 9 and represents courses with different topics.

5176. Network Simulation Lab. Introductory hands-on course in simulations of computer
networks, intended to be taken simultaneously with EE 5376 or other networks courses. Lab
exercises use OPNET and other simulation software to visualize network protocols and
performance. Students run a number of simulation exercises to set up various network models,
specify protocols, and collect statistics on network performance. These exercises will be
designed to complement classroom instruction. General familiarity with PCs is recommended.
Concurrent registration in EE 5376 and senior standing.

5301. Introduction to Telecommunications. Overview of public and private telecommunica-
tions systems, traffic engineering, switching, transmission, and signaling. Channel capacity,
media characteristics, Fourier analysis and harmonics, modulation, electromagnetic wave
propagation and antennas, modems and interfaces, and digital transmission systems. T1
carriers, digital microwave, satellites, fiber optics and SONET, and Integrated Services Digital
Networks. Restriction: Junior standing.

5302. Telecommunications Management and Regulation. The managerial sequel to EE
5301, Introduction to Telecommunications. Provides a historical review of the most significant
regulation and management issues affecting the telecommunications industry over the past 100
years. Also explores the regulatory environment it operates in today through the study of
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current events, articles, and recent state and federal legislation. Prerequisite: EE 5301.

5303. Fiber Optic Telecommunications. Introductory course designed to familiarize students
with practical concepts involved in optical fiber communications systems. Basic optical
principles are reviewed. Dielectric slab-waveguides, fiber waveguides, and integrated optics
devices are discussed. The major components of a fiber communications link, including
optical sources, detectors, and fibers, are covered. Restriction: Junior Standing.

5305. Object-Oriented Management Systems. Principles and practice of C++ programming.
Object architectures. Principles, similarities and differences between SNMP, SNMPv2, and
CMIP. Development of objects, management information blocks (MIBs), managers, and
agents. Design requirements and development of SNMP applications for advanced intelligent
networks and network simulation. Prerequisites: CSE 2341 and EE 3302.

5310. Introduction to Semiconductors. A study of basic principles in physics and chemistry
of semiconductors that have direct applications on device operation and fabrication. Topics
include basic semiconductor properties, elements of quantum mechanics, energy band theory,
equilibrium carrier statistics, carrier transport, and generation-recombination process. Prereq-
uisite: EE 3311.

5312. Semiconductor Processing Laboratory. A laboratory-oriented elective course for se-
nior and first-year graduate students. Provides an overview of integrated circuit process
technology. For both, a bipolar and MOS process, SUPREM, and other CAD tools will be used
for process modeling. The laboratory projects will include photolithography, doping, and
metallization, as well as scanning electron microscopy and characterization. Prerequisite: EE
3311.

5314 (ME 5314). Introduction to Micromechanical Systems (MEMS) and Devices. Develops
the basics for microelectromechanical devices and systems, including microactuators, mi-
crosensors, and micromotors; principles of operation; micromachining techniques (surface
and bulk micromachining); IC-derived microfabrication techniques; and thin film technolo-
gies as they apply to MEMS. Prerequisite: EE 3311.

5321. Semiconductor Devices and Circuits. A study of the basics of analog electronic circuits.
Topics include relevant characteristics of BJT and FET transistor characteristics, DC biasing,
small-signal models, single- and multistage electronic amplifiers, amplifiers with feedback,
and frequency response of electronic amplifiers. Both single- and two-power-supply amplifi-
ers are considered, with emphasis on amplifiers based on the differential amplifier stage.
Prerequisites: EE 3122 and 3322.

5330. Electromagnetics: Guided Waves. Application of Maxwell’s equations to guided waves.
Transmission lines, and plane wave propagation and reflection. Hollow waveguides and
dielectric waveguides. Fiber optics. Cavity and dielectric resonators. Prerequisite: EE 3330.
5332. Electromagnetics: Radiation and Antennas. Polarization, reflection, refraction, and
diffraction of EM waves. Dipole, loop, and slot/reflector antennas. Array analysis and synthe-
sis. Self and mutual impedance. Radiation resistance. Prerequisite: EE 3330.

5333. Antennas and Radiowave Propagation for Personal Communications. Concerned
with three important aspects of telecommunications: fixed site antennas, radiowave propaga-
tion, and small antennas proximate to the body. The topics include electromagnetics funda-
mentals; general definitions of antenna characteristics; electromagnetic theorems for antenna
applications; various antennas for cellular communications including loop, dipole, and patch
antennas; wave propagation characteristics as in earth-satellite communications, radio test
sites, urban and suburban paths, and multipath propagation; and radio communication sys-
tems. Prerequisite: EE 3330.

5340. Biomedical Instrumentation. Application of engineering principles to solving problems
encountered in medicine and biomedical research. Topics include transducer principles, elec-
trophysiology, and cardiopulmonary measurement systems. Prerequisite: EE 2122 (Grade of
C- or better) and EE 2322 (Grade of C- or better).

5345. Medical Signal Analysis. A look at the analysis of discrete-time medical signals and
images. Topics include the design of discrete-time filters, medical imaging and tomography,
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signal and image compression, and spectrum estimation. The course project explores the
application of these techniques to actual medical data. Prerequisite: EE 3372.

5356. VLSI Design and Lab. Laboratory-oriented course for senior and master level graduate
students will cover an overview of IC circuit design and fabrication process, basic design rule,
and layout techniques. Emphasis will be on digital design. CMOS and NMOS technology will
be covered. Each student must complete one or more design projects by the end of the first
term. Prerequisites: EE 2181 (Grade of C- or better), 2381 (Grade of C- or better) and 3311.

5357. CAE Tools for Structured Digital Design. Concentrates on the use of CAE tools for the
design and simulation of complex digital systems. Verilog, a registered trademark of Cadence
Design Systems Inc., hardware description language will be discussed and used for behavioral
and structural hardware modeling. Structured modeling and design will be emphasized.
Design case studies include a pipelined processor, cache memory, UART, and a floppy disk
controller. Prerequisites: EE 2181 (Grade of C- or better) and 2181 (Grade of C- or better).

5360. Analog and Digital Control Systems. Feedback control of linear continuous and digital
systems in the time and frequency domain. Topics include plant representation, frequency
response, stability, root locus, linear state variable feedback, and design of compensators.
Prerequisite: EE 3372.

5362. (ME 5302). Systems Analysis. State-space representation of continuous and discrete-
time systems, controllability, observability, and minimal representations; linear-state variable
feedback, observers, and quadratic regulator theory. Prerequisite: EE 3372.

5370. Communication and Information Systems. An introduction to communication in modu-
lation systems in discrete and continuous time, information content of signals, and the transi-
tion of signals in the presence of noise. Amplitude, frequency, phase and pulse modulation.
Time and frequency division multiplexing. Prerequisite: EE 3372.

5371. Analog and Digital Filter Design. Approximation and analog design of Butterworth,
Chebyshey, and Bessel filters. Basic frequency transformations for designing low-pass, band-
pass, band-reject, and high-pass filters. Concept of IIR digital filters using impulse-invariant
and bilinear transformations. Design of FIR digital filters using frequency sampling and
window methods. Canonical realization of IIR and FIR digital filters. Wave digital filters.
Introduction to two-dimensional filters. Prerequisite: EE 3372.

5372. Digital Signal Processing. Classification and characterization of discrete-time systems,
z-transforms and its application, discrete Fourier transform, Fast Fourier transform, and digital
filter design. Prerequisite: EE 3372.

5373. DSP Programming Laboratory. Digital signal processors (DSPs) are programmable
semiconductor devices used extensively in digital cellular phones, high-density disk drives,
and high-speed modems. This laboratory course focuses on programming the Texas Instru-
ments TMS320C54, a fixed-point processor. The emphasis is on assembly language program-
ming, and the laboratories utilize a hands-on approach that will focus on the essentials of DSP
programming while minimizing signal processing theory. Laboratory topics include imple-
mentation of FIR and IIR filters, the FFT, and a real-time spectrum analyzer. Suggested: Some
basic knowledge of discrete-time signals and digital logic systems. Prerequisite: EE 3372.

5374. Digital Image Processing. Provides an introduction to the basic concepts and techniques
of digital image processing. Topics covered will include characterization and representation of
images, image enhancement, image restoration, image analysis, image coding, and reconstruc-
tion. Prerequisite: EE 5372.

5375. Random Processes in Engineering. An introduction to probability and stochastic
processes as used in communication and control. Topics include probability theory, random
variables, expected values and moments, multivariate Gaussian distributions, stochastic pro-
cesses, autocorrelation and power spectral densities, and an introduction to estimation and
queuing theory. Prerequisite: EE 3360.

5376. Introduction to Communication Networks. An introductory course that surveys basic
topics in communication networks with an emphasis on layered protocols and their design.
Topics include OSI protocol reference model, data link protocols, local area networks, routing,
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congestion control, network management, security, and transport layer protocols. Network
technologies include telephony, cellular, Ethernet, Internet protocol (IP), TCP, and ATM.
Assignments may include lab exercises involving computer simulations. Senior standing and
concurrent registration in EE 5176.

5380. Logic Design and Implementation. Covers the use of programmable logic devices
(PLDs) for design and implementation of digital systems. Design and implementation using
programmable read-only memories, programmable gate arrays, programmable logic sequenc-
ers, programmable array logic, and programmable generic array logic are discussed. The
Altera MAX+pluslI CAE tools will be used to model, simulate, and implement a design using
modern PLD devices. Prerequisites: EE 2181 (Grade of C- or better), 2381 (Grade of C- or
better), and either CSE 2340, or EE 3381 and EE 3181.

5381. Digital Computer Design. Emphasizes design of digital systems and register transfer.
Design conventions, addressing modes, interrupts, input-output, channel organization, high-
speed arithmetic, hardwired and microprogrammed control. Central processor organization
design and memory organization. Prerequisite: EE 2181 (Grade of C- or better) and EE 2381
(Grade of C- or better). Junior standing.

5385. Microprocessors in Digital Design. Intended to help prepare the digital design engineer
for utilization of microprocessors as programmable logic components in digital systems
design. Topics include: fundamentals of both hardware and software engineering and their
interrelationship with the microprocessor; capabilities and limitations of the Motorola 68000
microprocessor family; use of hardware/software development systems; assembly language
programming for the 68000; input-output interfacing; and concepts involved in real-time
applications. Also, features of the 68332 will be covered. Prerequisites: EE3181 and EE 3381.

ENGINEERING MANAGEMENT, INFORMATION, AND SYSTEMS

Associate Professor Richard S. Barr, Chair
Professor: Jeffrey L. Kennington, Stephen Szygenda, Margaret H. Duhnam (Computer Sci-
ence); U. Narayan Bhat (Statistics), Marion Sobol (Business); Associate Professors: Richard
V. Helgason, Jeff Tian (Computer Science); Assistant Professors: Eli V. Olinick; Scholar in
Residence in EMIS: Jerrell R. Stracener; Senior Lecturer: Thomas Siems; Lecturer: Mary
Alys Lillard; Adjunct Faculty: Karl Arunski, Leslie-Ann Asmus, William David Bell, Joseph
H. Dean, Dennis Frailey, Ryan M. Garlick, Ganesh L. Harpavat, James Hinderer, Gerard
Ibarra, Eric O. Lentz, Gretchen Miller, Riad A. K. Mohammad, Augustyn Ortynski, David
Peters, Oscar K. Pickels, Steven P. Sanazaro, Gheorghe Spiride, Wendy Spring, William
Swanson, John Yarrow, Hossam Zaki.

The Department of Engineering Management, Information and Systems (EMIS)
brings together the school’s technical management and operations areas to offer a
Bachelor of Science with a Major in Management Science. This academic program
in management science focuses on computer models for decision-making and the
application of engineering principles and techniques to enhance organizational
performance.

The same systems-oriented, mathematical-model-based approach—that has been
the cornerstone of engineering for decades—has powerful applications within orga-
nizations and their operations. Faculty specializations include optimization, tele-
communications network design and management, supply-chain systems, systems
engineering, logistics, quality control, reliability engineering, information engi-
neering, benchmarking, operations planning and management, network optimiza-
tion, and mathematical programming. In other words, management science is where
engineering meets business.

Curriculum in Management Science
Management Science deals with the development of mathematically-based mod-
els for planning, operating, and decision-making. In our curriculum, these methods
are also applied to the design and management of efficient production systems.
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Using American Airlines as an example, a management scientist would be con-
cerned with building models to decide the best scheduling of flights, routing of
planes, assignment of pilots and crews to specific flights, and flight gate assign-
ments, as well as deciding the best number of planes to own and operate, which cities
to fly to, which cities to use as major hubs, how to lay out an airport terminal, which
overbooking policy should be used, and related issues. Usable or optimal decisions
for such issues can be uncovered through analysis using computer-based math-
ematical models. Hence, the management scientist uses the data collected and
managed by the MIS department in building his or her models.

Because of its generality, Management Science has a broad set of applications in
all engineering disciplines and in the fields of computer science, economics, fi-
nance, marketing, medicine, logistics, production, information engineering, and
statistics, for example. The methods are used extensively in both the public sector
and industry. Hence the Management Science program prepares the technically
oriented student to excel in today’s competitive business environments.

Bachelor of Science with a Major in Management Science
(122 Term Credit Hours)
Curriculum Requirements

TCH
Liberal Studies: ENGL 1301, 1302 6
Perspectives 15
Cultural Formations 6
(One Perspectives course or one Cultural Formations
course must satisfy the Human Diversity requirement.)
Mathematics: MATH 1337, 1338, and 3353 9

Science: 3 TCH Natural Science from BIOL 1401, 1402,
CHEM 1113/1303, 1114/1304, 1113/1307,
1114/1308, GEOL 1301, 1305, 1308,
PHYS 1105/1303, 1106/1304 3

3 TCH Natural Science or Technology from
ANTH 2315, 2363; BIOL 1303, 1304, 1305,
1401, 1402; CHEM 1113/1303, 1114/1304,
1113/1307, 1114/1308; GEOL 1301, 1305, 1307,
1308, 1315; PHYS 1403, 1404, 1407, 1408;

EE 1301, 1381; ME 1301, 1302, 1303, 1304 3
9 TCH Natural Science, Technology, and/or Social

Science including ANTH, ECO, PSYC, or SOCI 9

Major Concentration: EMIS 1360, 2360, 3308, 3309, 3360, 4340, 4395, 5362;
CSE 1341, 2341, 3365, 4360; ENCE 3302 39
3 TCH from EMIS courses at the 3000 level or above 3
Business: ACCT 2311, MKTG 3340, OBBP 3370 9
Electives: Adviser must approve electives 18
Wellness: 2
12

Note: All Management Science majors mustreceive a grade of atleast C-in all EMIS
courses taken in fulfillment of the requirements for the major.

Minor in Management Science
For information on a minor in management science, the student should consult the
department. A total of 18 TCH in management and computer science courses is
necessary to meet the following requirements:
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EMIS 1360 Introduction to Management Science

EMIS 2360 Engineering Economy

EMIS 3360 Operations Research Models

EMIS 5362 Production and Operations Management

CSE 1341 Principles of Computer Science I

Plus one (1) of the following:

EMIS 4340 Statistics for Engineers and Applied Scientists
EMIS 4395 Senior Design

Multiple Degrees
Because of the flexibility of the curriculum, a majority of Management Science
majors receive a second major or one or more minors from a wide range of other
disciplines. Examples include a Bachelor of Science, Major in Management Sci-
ence, plus a second Bachelor’s degree in: Economics, Mathematics, Business,
Computer Science, History, Psychology, Spanish, and French.

Other Management Science majors continue their studies to obtain a Masters of
Science in Engineering Management, Systems Engineering, Information Engineer-
ing, or Operations Research. The 4+1 Program permits students to obtain both
undergraduate and graduate degrees in a shorter time and with fewer courses than if
taken separately or from different universities.

More information on these and other options available to Management Science
majors can be found on the EMIS Department web site. This is located at
engr.smu.edu/emis.

The Courses (EMIS)

1305. Computers and Information Technology. A survey course in computers and information
technology that introduces the college student to the architecture of the personal computer,
software, hardware, telecommunications, and artificial intelligence, as well as the social and
ethical implications of information technology. The two-hour laboratory sessions reinforce the
concepts learned in lecture, including a survey of word processing, spreadsheet, database
management, presentation, and network software. Credit is not allowed for a CS, CpE, or MS
major or minor. Credit is not allowed for both EMIS 1305 and EMIS 1307.

1307. Information Technology in Business. Today, computer literacy is essential to a career
in any field, but nowhere is it more crucial than in the business field. This course focuses on
the use of Information Technology in business. This course will explain the computer system,
and the relationship of its parts to each other. It will define the terms used by technologists, and
install an appreciation for the effect of information technology on our lives and livelihood. The
lab component of the course introduces the student to major productivity software packages,
provides the fundamental knowledge that is a requirement for a business major, and allows the
student to explore the benefits that technology can bring. No credit for EMIS major or minor.
Credit is not allowed for both EMIS 1305 and 1307.

1360. Introduction to Management Science. Management science is the application of
mathematical modeling and scientific principles to solve problems and improve life in society.
This introductory class shows how to develop plans, manage operations, and solve problems
encountered in business and government today. Prerequisite: Knowledge of college-level
algebra.

2360. Engineering Economy. Evaluation of engineering alternatives by equivalent uniform
annual cost, present worth, and rate-of-return analysis. Use of a computerized financial
planning system. 0.5 TCH Design. Prerequisite: C- or better in MATH 1338. (Mustenroll in lab.)

3150. Ethics in Computing. Computer professionals have a special responsibility to ensure
ethical behavior in the design, development, and use of computers and computer networks.
This course focuses on the education of the undergraduate through the study of ethical
concepts and the social, legal, and ethical implications involved in computing. Issues to be
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studied include computer crimes, software theft, hacking and viruses, intellectual property,
unreliable computers, technology issues in the workplace, and professional codes of ethics.
Prerequisite: Junior standing.

3308. Engineering Management. Examines planning, financial analysis, organizational struc-
tures, management of the corporation (including its products, services, and people), transfer
of ideas to the marketplace, ethics, and leadership skills. Prerequisite: Junior standing.

3309. Information Engineering and Global Perspectives. Examines global and information
aspects of technology-and information-based companies. Prerequisite: Junior standing.

3360. Operations Research. A survey of models and methods of operations research. Deter-
ministic and stochastic models in a variety of areas will be covered. Credit is not allowed for
both EMIS 3360 and EMIS 8360. Prerequisites: A knowledge of matrices and an introduction
to probability and statistics. (Must enroll in lab.)

4340 (STAT 4340). Statistical Methods for Engineers and Applied Scientists. Basic concepts
of probability and statistics useful in the solution of engineering and applied science problems.
Topics: probability, probability distributions, data analysis, sampling distributions, estima-
tions, and simple tests of hypothesis. Prerequisite: C- or better in MATH 1338.

4(1-4)9(0-4). Undergraduate Project. An opportunity for the advanced undergraduate student
to undertake independent investigation, design, or development. Variable credit from one to
four term hours. Written permission of the supervising faculty member is required before
registration. At least 0.5 of (1-4) TCH Design.

4395. Senior Design. A large project involving the design of a management system. Will
include model building, data collection and analysis, and evaluation of alternatives. 3 TCH
Design. Prerequisites: C- or better in EMIS 5362 and senior standing.

5050. Undergraduate Internship Program.

5300. Systems Analysis Methods. Introduction to modeling and analysis concepts, methods
and techniques used in systems engineering, design of products and associated production and
logistics systems and analysis of operational system performance. Specific topics include:
probabilistic and statistical methods, Monte Carlo Simulation, optimization techniques, appli-
cations of utility and game theory, and decision analysis.

5301. Systems Engineering Process. The discipline, theory, economics, and methodology of
systems engineering is examined. The historical evolution of the practice of systems engineer-
ing is reviewed, as are the principles that underpin modern systems methods. The economic
benefits of investment in systems engineering and the risks of failure to adhere to sound
principles are emphasized. An overview perspective distinct from the traditional design- and
analytical-specific disciplines is developed.

5303. Integrated Risk Management. An introduction to risk management based upon inte-
grated trade studies of program performance, cost, and schedule requirements. Topics include
risk planning, risk identification and assessment, risk handling and abatement techniques, risk
impact analysis, management of risk handling and abatement, and subcontractor risk manage-
ment. Integrated risk management methods, procedures, and tools will be examined.

5305. Systems Optimization and Analysis. Emphasis is placed on the systems analysis
process as the rational basis for developing optimum products consistent with customer
requirements. Specific topics include requirements analysis, effectiveness analysis, opera-
tional analysis, environmental analysis, and life cycle analysis. Modeling and optimization
techniques are introduced as necessary.

5307. Systems Integration and Test. The process of successively synthesizing and validating
larger and larger segments of a partitioned system within a controlled and instrumented
framework is examined. System integration and test is the structured process of building a
complete system from its individual elements and is the final step in the development of a fully
functional system. The significance of structuring and controlling integration and test activi-
ties is stressed. Formal methodologies for describing and measuring test coverage, as well as
sufficiency and logical closure for test completeness, are presented. Interactions with system
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modeling techniques and risk management techniques are discussed. The subject material is
based upon principles of specific engineering disciplines and best practices, which form a
comprehensive basis for organizing, analyzing, and conducting integration and test activities.
5310. Systems Engineering Design. An introduction to system design of complex hardware
and software systems. Specific topics include design concept, design characterization, design
elements, reviews, verification and validation, threads and incremental design, unknowns,
performance, management of design, design metrics, and teams. The class will center on the
development of real-world examples.

5320. Systems Engineering Management. Concepts, processes, best practices, methods and
techniques for management of the systems engineering process from need, through concepts
exploration, demonstration and validation, engineering and design and test and evaluation to
ensure cost, schedule and technical performance. Specific topics include Systems Engineering
Management Plan (SEMP) and Integrated Master Program Schedule (IMPS), technical perfor-
mance measures, organizing for systems engineering, integrated product and process develop-
ment (IPPD) and supplier evaluation, selection and control.

5330. Systems Reliability Engineering. An in-depth coverage of tasks, processes, methods and
techniques for achieving and maintaining the required level of system reliability considering
operational performance, Customer satisfaction and affordability. Specific topics include:
Establishing System Reliability requirements, reliability program planning, system reliability
modeling and analysis, system reliability design guidelines and analysis, system reliability test
and evaluation, and maintaining inherent system reliability during production and operation.

5340. Logistics Systems Engineering. An introduction to concepts, methods and techniques
for engineering and development of logistics systems associated with product production/
manufacturing, product order and service fulfillment, and product/service/customer support,
utilizing system engineering principles and analyses. Specific topics include: logistics systems
requirements, logistics systems design and engineering concurrently with product and service
development, transportation and distribution, supply/material support, supply web design, and
management and product/service/customer support.

5351. Enterprise Fundamentals. An overview of business fundamentals, spanning the range
of all functional areas: management, marketing, operations, accounting, information systems,
finance, and legal studies.

5352. Information System Architecture. The architecture of an information system (IS)
defines that system in terms of components and interactions among those components. This
course addresses IS hardware and communications elements for information engineers, in-
cluding computer networking and distributed computing. It addresses the principles, founda-
tion technologies, standards, trends, and current practices in developing an appropriate archi-
tecture for Web-based and non-Internet information systems.

5353. Information System Design Strategies. Surveys the fundamentals of software engi-
neering and database management systems (DBMS) for information engineers. Covers the
principles, foundation technologies, standards, trends, and current practices in data-centric
software engineering and systems design, including object-oriented approaches and relational
DBMS. The focus is on system design, development, and implementation aspects, and not the
implementation in code.

5355. Engineering Operations. The management of a technical organization’s operations can
contribute to the strategic goals and objectives of the enterprise. By analyzing and managing
operations as systems, strategic choices are shown to drive design and operating decisions. The
course covers the tools and techniques for solving problems to achieve the overall goals and
strategies of manufacturing and services organizations.

5357. Decision-Support Systems. Covers the development and implementation of a data-
centric, decision-support system (DSS), the underlying technologies, and current applications
and trends. Topics include: decision-making, DSS components, optimization models, expert
systems, data mining and visualization, knowledge discovery and management, and executive
information systems.
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5359. Information Engineering Seminar. Topics in management of information in specific
industries or application areas. May be repeated for credit when the topics vary. Prerequisite:
EMIS 5360.

5360. Management of Information Technologies. Defines the management activities of the
overall computer resources within an organization or government entity. Consists of current
topics in strategic planning of computer resources, budgeting and fiscal controls, design and
development of information systems, personnel management, project management, rapid
prototyping, and system life cycles.

5361. Computer Simulation Techniques. An introduction to the design and analysis of discrete
probabilistic systems using simulation. Emphasizes model construction and use of a simula-
tion language. 1.5 TCH Design. Prerequisites: Programming ability, introduction to probabil-
ity or statistics.

5362. Production and Operations Management. A survey of models and methods for design-
ing and implementing quality-based, integrated, production/distribution systems. Topics in-
clude demand forecasting, product mix decisions, distribution systems, facilities location and
layout, scheduling, inventory and materials management, just-in-time, and quality control for
manufacturing and service operations. Prerequisite: C- or better in EMIS 3360.

5364 (STAT 5344). Statistical Quality Control. An introduction to statistical quality-control
methods that can be applied to meet the demand for ever-increasing levels of product and
service quality. Basic methods and tools for analyzing, controlling, and improving product and
service quality are covered. Probabilistic and statistical techniques are applied to modeling and
analysis of variability associated with product production and service processes. Topics
include analysis of product design tolerances, six-sigma techniques, statistical analysis of
process capability, statistical process control using control charts, quality improvement, and
acceptance sampling. Prerequisite: EMIS 4340 or 5370.

5369. Reliability Engineering. An introduction to reliability engineering concepts, principles,
techniques, and methods required for design and development of affordable products and
services that meet customer expectations. Topics include reliability concepts and definitions,
figures-of-merit, mathematical models, design analysis and trade studies, reliability testing
including types of tests, test planning and analysis of test results, and statistical analysis of
reliability data. 1 TCH Design. Prerequisite: C- or better in EMIS 4340 or 5370.

5370 (STAT 5340). Statistical Probability and Statistics for Scientists and Engineers. An
introduction to fundamentals of probability and distribution theory, statistical techniques used
by engineers and physical scientists. Examples of tests of significance, operating characteristic
curves, tests of hypothesis for one or two parameters, estimation, analysis of variance, and the
choice of a particular experimental procedure and sample size. Prerequisite: C- or better in
MATH 2339 or equivalent.

5377 (STAT 5377). Statistical Design and Analysis of Experiments. An introduction to statis-
tical principles in the design and analysis of industrial experiments. Completely randomized,
randomized complete and incomplete block, Latin square, and Plackett-Burman screening
designs. Complete and fractional factorial experiments. Descriptive and inferential statistics.
Analysis of variance models. Mean comparisons. Prerequisites and corequisites: C- or better
in EMIS 4340 and senior standing with a Science or Engineering major, or permission of
instructor.

5(1-3)9(0-4). Special Topics. Individual or group study of selected topics in management
science. Prerequisite: Permission of instructor.

ENVIRONMENTAL AND CIVIL ENGINEERING
Professor Bijan Mohraz, Chair
Professor: Bijan Mohraz; Assistant Professors: Alfredo Armendariz, John H. Easton, Paul
Krueger, David Willis; Senior Lecturer: Roger O. Dickey; Adjunct Faculty: John Barber,
Arthur Beck, Mark K. Boyd, Gerald R. Carney, James Duke, Ted Dumas, Carl Edlund, Fawsi
Elghadamsi, Edward Forest (Retired Chair), Regina Gaiotti, Bill Gunnin, Anwar Hirany, Louis
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Hosek, Raji Josiam, Jim Langford, Donald L. Legg, Paul Martin, K.S. (Raj) Rajagopalan, Jon
D. Rauscher, Cecil Smith (Professor Emeritus), D. Blair Spitzberg, John Stanley, Bennett
Stokes, Ken Thomas, Jim Veach, Gregory Wilson, Scott Woodrow.

Undergraduate programs within the Department of Environmental and Civil
Engineering educate and train leaders in the fields of environmental protection,
resource management, construction, and engineering design. Programs are tailored
to the individual needs and interests of our students, so that students with interests
in studying global climate change, protecting the quality of our drinking water, or
designing the next generation of high-rise buildings or smart highways receive the
training they need to excel in their careers. As part of their education, our students
are paired with CEOs, business leaders, professional engineers, EPA directors, or
corporate attorneys in a mentoring program designed to propel students into prom-
ising careers.

Environmental and civil engineering are inextricably linked. While civil engi-
neering focuses on the infrastructure of modern society, environmental engineering
is concerned with the well-being and health of the population and the environment.
Environmental and civil engineering entered the early 1900s as a single integrated
discipline, when it was critical to address sanitary problems to protect public health,
and to develop regional water supplies and the civil infrastructure to support rapid
urbanization and early industrialization. Separate disciplines gradually emerged,
evolving and broadening to address the overall quality and function of modern
society — preserving the environment while enabling the realization of an enriched
life through technology.

Environmental Engineering and Environmental Science Programs. Today, the
environmental field is dynamic and wide-ranging, comprising many different disci-
plines and professional roles. Environmental engineering and science involve not
only traditional water and wastewater management, but also the management of
hazardous and radioactive materials, pollution prevention and waste minimization,
innovative hazardous waste treatment and site remediation processes, environmen-
tal and occupational health, resource conservation and recovery, sustainable devel-
opment of natural resources, and air quality management and pollution control. In
addition, modern manufacturing, both domestic and worldwide, is focusing on
products fabricated from recycled and natural materials that are both competitive
and harmlessly degraded in the environment. The trend toward global manufactur-
ing will grow stronger in the years ahead. Environmental challenges presented by
this movement must be overcome if the economic and life-style benefits of global-
ization are to be extended to all peoples of the world.

The educational objectives of the environmental engineering program are consis-
tent with the missions of the Environmental and Civil Engineering Department, the
School of Engineering, and the overall institutional mission of SMU. These educa-
tional objectives, determined based on the needs of the program’s various constitu-
encies, are:

1. Graduate highly educated engineers with the appropriate interdisciplinary knowl-
edge to assume important management and leadership positions in a globally
competitive world.

2. Ensure that graduates have a deep understanding of the scientific principles and
the analytical and problem-solving skills to fully participate either as environ-
mental managers or as process/design engineers in this increasingly essential
field.
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3. Prepare graduates with sufficiently broad knowledge to pursue advanced aca-
demic or professional degrees in engineering, medicine, law, business, or public
policy.

4. Prepare graduates for licensing as professional engineers.

5. Instill in graduates the personal qualities of leadership, the facility for effective

written and verbal communication, and an abiding commitment to lifelong learning.

The environmental engineering program prepares graduates for professional prac-

tice and advanced study through a focus in the following areas: (1) water supply and

resources, (2) environmental systems and process modeling, (3) environmental
chemistry, (4) wastewater management, (5) solid waste management, (6) hazardous

waste management, (7) atmospheric systems and air pollution control, and (8)

environmental and occupational health.

Civil Engineering Program. Civil engineers are engaged in planning, design,
construction, maintenance, and management of the infrastructure of modern soci-
ety. They are responsible for the design of water supply and wastewater treatment
systems; transportation systems such as highways, railways, waterways, mass tran-
sit, airports, ports, and harbors; dams, reservoirs, and hydroelectric power plants;
thermoelectric power plants; transmission and communication towers; high-rise
buildings; and even aircraft and aerospace structures, shuttles, and space stations.
Every major structure critical to this country, and global society, depends on the
work of civil engineers.

The educational objectives of the civil engineering program are consistent with
the missions of the Environmental and Civil Engineering Department, the School of
Engineering, and the overall institutional mission of SMU. These educational objec-
tives, determined based on the needs of the program’s various constituencies, are:

1. Graduate highly educated engineers with the appropriate interdisciplinary knowl-
edge to assume important management and leadership positions in a globally
competitive world.

2. Ensure that graduates have a deep understanding of the scientific principles and
the analytical and problem solving skills to fully participate either as civil engi-
neering managers or design engineers in this increasingly essential field.

3. Prepare graduates with sufficiently broad knowledge to pursue advanced aca-
demic or professional degrees in engineering, law, business, or public policy.

4. Prepare graduates for licensing as professional engineers.

5. Instill in graduates the personal qualities of leadership, the facility for effective
written and verbal communication, and an abiding commitment to lifelong learn-
ing.

The civil engineering program prepares graduates for professional practice and
advanced study through a focus in the following areas: (1) structural analysis and
design, (2) soil mechanics and foundations, (3) transportation systems, (4) water
supply and wastewater utilities, and (5) water resource systems.

Degrees Offered. The Environmental and Civil Engineering Department offers
undergraduate degrees as follows:

Bachelor of Science in Environmental Engineering

Bachelor of Science in Environmental Engineering with a Premedical Specialization
Bachelor of Science in Environmental Science

Bachelor of Science in Environmental Science with a Premedical Specialization
Bachelor of Science in Civil Engineering
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The B.S. degree in Environmental Engineering, B.S. degree in Environmental
Engineering with a Premedical Specialization, and B.S. degree in Civil Engineering
are consistent with Accreditation Board of Engineering and Technology (ABET)
accreditation guidelines, and with preparation for the Fundamentals of Engineering
(FE) examination, the first step toward licensure as a Professional Engineer (P.E.).
Indeed, SMU has the only ABET accredited, undergraduate Environmental Engi-
neering Program in the state of Texas. Engineering design is integrated throughout
the environmental and civil engineering curricula, each culminating in a major
design experience based on the knowledge and skills acquired in earlier course
work. In their senior year, the department’s engineering students are required to take
two terms of design where teams of two to four students work closely on practical
projects sponsored by industry and government. Senior design projects incorporate
engineering standards and realistic constraints including most of the following
considerations: economic, environmental, sustainability, manufacturability, ethical,
health and safety, social, and political. The department’s engineering curricula
ensure that students develop an understanding of the concepts of professional
engineering practice including ethical responsibilities, effective oral and written
communication, engineering management and entrepreneurship, functioning on
multidisciplinary teams, procurement, bidding, interaction of design and construc-
tion professionals, professional licensing, and the need for lifelong learning.

The B.S. degree in Environmental Science and the B.S. degree in Environmental
Science with a Premedical Specialization are designed to meet the professional
goals of students whose environmental interests are broader. These programs offer
the student greater depth with respect to the sciences, and greater course flexibility
with respect to electives.

Departmental Facilities

The undergraduate and research laboratories of the department include dedicated
space for air quality and meteorology, industrial hygiene, and water quality. The air
quality and meteorology and water quality laboratories are capable of conducting
sophisticated chemical analyses of air samples, and assessing the quality of water
supplies and wastes and the effectiveness of water and waste treatment procedures.
Major equipment includes several spectrophotometers including atomic absorption
(AA), inductively coupled plasma (ICP) emission for low-level heavy metals analy-
sis, and two Hewlett-Packard gas chromatographs (GC). Other equipment includes
continuous ambient air monitoring equipment, a UV/visible spectrophotometer, pH
and other specific ion meters, incubating ovens, microscopes, furnaces, centrifuges,
dissolved oxygen meters, a Mettler titrator for chemical and acid/base surface
experiments, several temperature control baths, and a tumbler for constant tempera-
ture studies. The air quality and meteorology laboratory includes state-of-the-art
airflow, pressure, and volume measurement instrumentation. The industrial hygiene
laboratory includes an inventory of the latest state-of-the-art personal monitoring
equipment for assessing occupational exposure to a variety of industrial process
stressors including: asbestos, noise, total and respirable dust, metals, radiation, and
heat stress.

A dedicated computer laboratory is maintained for the department’s students
including personal computers, high-resolution color monitors, and laser printers.
The computers are connected, through a high-speed network, to the computer
systems of the School of Engineering and SMU, as well as off-campus systems via
the Internet. The computer network provides access to general applications software
and specialized software for engineering problems including air dispersion model-
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ing, computer aided design (CAD), hydrologic and hydraulic modeling for water

resource systems, structural analysis and design, and water quality modeling.

New civil engineering laboratories are under development in the disciplines of
soil mechanics, hydraulics and hydrology, and structural engineering. In the near
term, civil engineering laboratory courses will utilize existing laboratory facilities,
including the Mechanical Engineering Department’s Mechanics of Materials Labo-

ratory, and Thermal and Fluids Laboratory.

Bachelor of Science in Environmental Engineering
Curriculum Requirements

College Requirements: Humanities, Social Sciences, and SMU required courses
Mathematics and Statistics: MATH 1337, 1338, 2339, 2343; STAT 4340
Sciences: Biology: BIOL 1401

Chemistry: CHEM 1113, 1114, 1303, 1304, 3117, 3371
Earth Science: ENCE 1331 Meteorology
Physics: PHYS 1105, 1303
Engineering Science
and Design Computer Science and Engineering: CSE 1341
Civil/Mechanical Engineering: ENCE 2310, 2331, 2342
Environmental
Engineering and Design:  Environmental: ENCE 1301 or 1302, 2304, 2421, 3323,
3341, 3431, 3451, 4354, 4380, 4381

Environmental Technical
Electives: Selected with adviser approval

Engineering Leadership: ~ Computer Science and Engineering: CSE 4360

Engineering Management, Information and Systems:
EMIS 3308, 3309
Environmental and Civil Engineering: ENCE 3302

Minimum total hours required
Bachelor of Science in Environmental Engineering

(Premedical Specialization)
Curriculum Requirements

College Requirements: Humanities, Social Sciences, and SMU required courses
Mathematics and Statistics: MATH 1337, 1338, 2339, 2343; STAT 4340
Sciences: Biology: BIOL 1401, 1402, 3304, 3306
Chemistry: CHEM 1113, 1114, 1303, 1304, 3117, 3118,
3371, 3372

Earth Science: ENCE 1331 Meteorology
Physics: PHYS 1105, 1106, 1303, 1304
Engineering Science
and Design: Computer Science and Engineering: CSE 1341
Civil/Mechanical Engineering: ENCE 2310, 2331, 2342
Environmental
Engineering and Design: ~ Environmental: ENCE 1301 or 1302, 2304, 2421, 3323
3341, 3431, 3451, 4354, 4380, 4381
Environmental Technical
Electives: Selected with adviser approval

Minimum total hours required
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Bachelor of Science in Environmental Science

Curriculum Requirements TCH
College Requirements: Humanities, Social Sciences, and SMU required courses 29
Mathematics and Statistics: MATH 1337, 1338, 2339, 2343; STAT 4340 15
Sciences: Biology: BIOL 1401

Chemistry: CHEM 1113, 1114, 1303, 1304, 3117, 3371
Earth Science: ENCE 1331 Meteorology

Physics: PHYS 1105, 1303 23
Engineering Science: Computer Science and Engineering: CSE 1341
Civil/Mechanical Engineering: ENCE 2331, 2342 9
Environmental Engineering: Environmental: ENCE 1301 or 1302, 2304, 2421, 3323,
3341, 3431, 3451, 4354 27
Environmental Technical
Electives: Selected with adviser approval 9
Technical and Engineering
Leadership Electives: Free electives 12
Minimum total hours required 124

Bachelor of Science in Environmental Science
(Premedical Specialization)

Curriculum Requirements TCH
College Requirements: Humanities, Social Sciences, and SMU required courses 29
Mathematics and Statistics: MATH 1337, 1338, 2339, 2343; STAT 4340 15
Sciences: Biology: BIOL 1401, 1402, 3304, 3306
Chemistry: CHEM 1113, 1114, 1303, 1304, 3117, 3118,
3371, 3372
Physics: PHYS 1105, 1106, 1303, 1304 38
Engineering Science: Computer Science and Engineering: CSE 1341
Civil/Mechanical Engineering: ENCE 2331, 2342 9
Environmental Engineering: Environmental: ENCE 1301 or 1302, 2304, 2421, 3323,
3341, 3431, 3451, 4354 27
Environmental Technical
Electives: Selected with adviser approval 3
Technical or Engineering
Leadership Elective: Free elective 3
Minimum total hours required 124

Bachelor of Science in Civil Engineering

Curriculum Requirements TCH
College Requirements: Humanities, Social Sciences, and SMU required courses 23
Mathematics and
Statistics: MATH 1337, 1338, 2339, 2343; STAT 4340 15
Sciences: Chemistry: CHEM 1113, 1114, 1303, 1304
Earth Science: GEOL 1301 or 1315
Physics: PHYS 1105, 1106, 1303, 1304 19
Engineering Science
and Design: Computer Science and Engineering: CSE 1341
Civil/Mechanical Engineering: ENCE 2320, 2331,
2342/2142 13
Civil Engineering
and Design: Civil: ENCE 1301 or 1302, 2304, 2310, 2340/2140, 3323,
3350, 4350, 4354, 4380, 4381, 4385, 5372 37
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Curriculum Requirements TCH
Civil Engineering
Technical Electives: Selected with adviser approval 6

Engineering Leadership: ~ Computer Science and Engineering: CSE 4360
Engineering Management, Information and Systems:
EMIS 3308, 3309
Environmental and Civil Engineering: ENCE 3302 12

Minimum total hours required 125

Minor in Environmental Engineering

For approval of a minor in environmental engineering, the student should consult
the Environmental and Civil Engineering Department. A minimum of 15 term credit
hours in environmental engineering courses is required. One example of an ap-
proved set of courses that provides a broad introduction to environmental engineer-
ing is:

ENCE 2304 Introduction to Environmental Engineering and Science

ENCE 2421 Aquatic Chemistry

ENCE 3431 Fundamentals of Air Quality I

ENCE 4329 Design of Water and Wastewater Systems

ENCE 4354 Environmental Engineering Principles and Processes

Based on the student’s interests and background, other sets of environmental
engineering courses may be substituted with the approval of the Environmental and
Civil Engineering Department.

Minor in Civil Engineering

For approval of a minor in civil engineering, the student should consult the
Environmental and Civil Engineering Department. A minimum of 15 term credit
hours in civil engineering courses is required. One example of an approved set of
courses, totaling 16 term credit hours, that provides an emphasis on structural
analysis and design is:

ENCE 2310 Statics

ENCE 2340/2140 Mechanics of Deformable Bodies

ENCE 3350 Structural Engineering I: Analysis and Design in Steel

ENCE 4350 Structural Engineering II: Analysis and Design in Concrete

ENCE 4385 Soil Mechanics and Foundations

Based on the student’s interests and background, other sets of civil engineering
courses may be substituted with the approval of the Environmental and Civil
Engineering Department.

The Courses (ENCE)
1301. Environment and Technology: Ecology and Ethics. Students are introduced to the
economic, engineering, ethical, political, scientific, and social considerations of environmen-
tal decision-making and management. Local, regional, and global topics will be examined.
Students will take off-campus field trips.

1302. Introduction to Environmental and Civil Engineering. Students are introduced to the
disciplines of environmental and civil engineering. Many of the hallmarks of modern society,
including high-rise office buildings, increased lifespan, the virtual elimination of numerous
diseases, and reliable long-distance and public transportation systems are the result of work by
environmental and civil engineers. Likewise, many problems presently confronting develop-
ing nations, including housing supply, food production, air and water pollution, spread of
disease, traffic congestion, and flood control will be solved by environmental and civil
engineers. The course emphasizes fundamental science, engineering, and ecological prin-
ciples and encourages the development of analytical and critical thinking skills with real-world
problem solving.
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1331. Meteorology. Meteorology is the science and study of the earth’s atmosphere and its
interaction with the earth and all forms of life. Meteorology seeks to understand and predict
the properties of the atmosphere, weather, and climate from the surface of the planet to the edge
of space. Appropriate for all interested undergraduates.

2140. Mechanics of Materials Laboratory. Experiments in mechanics of deformable bodies,
to complement ENCE 2340. Simple tension tests on structural materials, simple shear tests on
riveted joints, stress and strain measurements, engineering and true stress, engineering and true
strain, torsion testing of cylinders, bending of simple supported beams, deflection of simply
supported beams, buckling of columns, strain measurements of pressure vessels, Charpy
Impact tests, effect of stress concentrators. Corequisite or Prerequisite: ENCE 2340.

2142. Fluid Mechanics Laboratory. One three-hour laboratory session per week. Credit: 1.
Experiments in fluid friction, pumps, boundary layers, and other flow devices to complement
lecture material of ENCE 2342. Corequisite or Prerequisite: ENCE 2342,

2304. Introduction to Environmental Engineering and Science. Introduction to a scientific
and engineering basis for identifying, formulating, analyzing, and understanding various
environmental problems. Material and energy balances are emphasized for modeling environ-
mental systems and processes. Although traditional materials in air and water pollution are
examined, emphasis is given to topics such as hazardous waste, risk assessment, groundwater
contamination, global climate change, stratospheric ozone depletion, and acid deposition.
Limits to population and technology growth are examined in terms of resource consumption
and population momentum. Where appropriate, pertinent environmental legislation is de-
scribed, engineering models are derived and applied, and treatment technologies introduced.
Prerequisites: CHEM 1303 and MATH 1338.

2310. Statics. Equilibrium of force systems; computations of reactions and internal forces;
determinations of centroids and moments of inertia; introduction to vector mechanics. Prereq-
uisite: MATH 1337 or equivalent.

2320. Dynamics. Introduction to kinematics and dynamics of particles and rigid bodies;
Newton’s laws, kinetic and potential energy, linear and angular momentum, work, impulse,
and inertia properties. Prerequisite: ENCE 2310 or equivalent.

2331. Fundamentals of Thermal Science (Thermodynamics). The first and second laws of
thermodynamics and thermodynamic properties of ideal gases, pure substances, and gaseous
mixtures are applied to power production and refrigeration cycles. Prerequisite: MATH 1337.

2340. Mechanics of Deformable Bodies. Introduction to analysis of deformable bodies
including stress, strain, stress-strain relations, torsion, beam bending and shearing stresses,
stress transformations, beam deflections, statically indeterminate problems, energy methods,
and column buckling. Prerequisite: ENCE 2310.

2342 Fluid Mechanics. Fluid statics, fluid motion, systems and control volumes, basic laws,
irrotational flow, similitude and dimensional analysis, incompressible viscous flow, boundary
layer theory, and an introduction to compressible flow. Prerequisite: MATH 1338.

2421. Aquatic Chemistry. Aspects of chemistry that are particularly valuable to the practice of
environmental engineering are examined. A basic groundwork is provided for the quantitative
analysis of water and wastewater systems. Fundamental methods of instrumental analysis are
examined. Elements of thermodynamics, acid-base, redox, and colloidal chemistry are pre-
sented as appropriate. Laboratory sessions emphasize design, hands-on conduct of experimen-
tal procedures, and interpretation and statistical analysis of derived data. Prerequisite: CHEM
1303.

3302. Engineering Communications. Both oral and written communications skills for engi-
neers: engineering documents, writing standards, and presentations; audience analysis; graph-
ics; collaborative skills; and ethical issues. Students prepare several documents and presenta-
tions common in engineering practice. Prerequisite: Junior standing in engineering.

3323. Water Resources Engineering. The hydrologic cycle and associated atmospheric pro-
cesses are introduced through derivation and practical application of the hydrologic budget
equation encompassing precipitation, evaporation, transpiration, ground water flow, and sur-
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face water runoff. Unit hydrographs and flood hydrograph routing are examined through
application of hydrologic simulation models. Students are exposed to probabilistic analysis
and extreme value theory for determination of flood and drought hazard. Interpretation and
statistical analysis of climatologic, hydrologic, and other environmental data are emphasized.
Concepts of professional engineering practice are introduced with emphasis on the need for
professional licensing and on project management through all phases of a typical project
including conception, planning, preparation of design drawings and specifications for bidding
and procurement purposes, the interaction of design and construction professionals, and water
resource systems operation. Prerequisites: ENCE 2304 and 2342.

3325. Ground Water Hydrology. The hydrologic cycle and the subjects of porosity and
permeability are introduced. Flow theory and its applications, storage properties, the Darcy
equation, flow nets, mass conservation, the aquifer flow equation, heterogeneity and anisot-
ropy, regional vertical circulation, unsaturated flow, and recharge are examined. Well hydrau-
lics, stream-aquifer interaction, and distributed- and lumped-parameter numerical models are
considered, as are groundwater quality, mixing cell models, contaminant transport processes,
dispersion, decay and adsorption, and pollution sources. Prerequisites: ENCE 2342 and
MATH 2343.

3327. Principles of Surface Water Hydrology and Water Quality Modeling. The theory and
applications of the physical processes of the hydrologic cycle are examined. Different types of
water bodies —streams, rivers, estuaries, bays, harbors, and lakes — are reviewed. The principal
quality problems associated with bacteria, pathogens, viruses, dissolved oxygen and eutrophi-
cation, toxic substances, and temperature are examined in detail. Theoretical model ap-
proaches are emphasized. Prerequisites: ENCE 2421 and MATH 2343.

3341. Introduction to Solid and Hazardous Waste Management. Solid and hazardous waste
are defined. Technology, health, and policy issues associated with solid waste and hazardous
materials are examined. Methods of managing solid and hazardous waste are introduced and
regulations presented where appropriate. The characteristics of hazardous and solid waste
materials, health frameworks, and the distribution of contaminants in the environment are
reviewed. Prerequisites: ENCE 2304 and 2421.

3350. Structural Engineering I: Analysis and Design in Steel. Analysis of statically determi-
nate structural systems; computation of reactions, shears, moments, and deflections of beams,
trusses, and frames. Study of behavior and design of metal structures; flexural and axial
members; basis for proportioning of members and connections. Use of computers in analysis
and design. Prere