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The Software Engineering program offers both a Bachelor of Science degree and a five-year Bachelor/Master dual-degree track.  For the latter program see details later in this section.

Bachelor of Science

The future of technological advances lies in more sophisticated and more complex software applications. Hence, software design and development will play an increasingly more central role in all aspects of technology. The application domains of programs being developed will grow dramatically. The effect of web-based applications will add more complexity and demand for software engineering methods and design. At Fairfield, a software engineering curriculum is implemented that not only emphasizes computer science, information science and technology, but also focuses on the the most advanced practices of software engineering and includes the equally critical human factor in software development, testing, and validation for producing high quality, sophisticated, and dependable software products.

The educational objectives of the Bachelor of Science degree program in software engineering are:

•
Domain Knowledge: Graduates will be able to apply their in-depth understanding of software systems within the constraints of performance specification, budget, and scheduling. They will produce software following the basic software development lifecycle. This software will implement complex algorithms, may be distributed, and will have complex graphical user interfaces. The software may use varying operating system constructs, databases, programming languages, and design methodologies. 

•
Professional Practice: Graduates will develop their engineering design, problem-solving, and communication skills as they work with or manage multidisciplinary teams. They will have an understanding of: cost constraints, timely delivery, feasibility, reliability, safety, and maintenance issues. They will work in a variety of industrial, educational, business, scientific, and engineering settings and interact with those considered experts in these areas to produce useful, efficient software solutions.

•
Life-Long Learning: Graduates will become experts in their chosen fields, members of their professional societies, and broaden their professional knowledge with formal and/or informal continuing education.

•
Engineering Citizenship: Graduates will practice the ethics of their profession consistent with a code of social responsibility that  promotes social welfare, and be alert to issues of safety and justice.

The goal of this program is to provide students with a solid understanding of a broad range of areas of knowledge and practice  that are the foundation of software engineering. These include the fundamental concepts of computing, and the skills and abilities to apply these concepts in industrial, business, and other complex problems in order to produce software solutions. To meet this goal, students learn how to apply key engineering principles and mathematical models to application development projects. 

The program emphasizes the complete lifecycle of the software development process. Students learn how to design, develop, test, and deploy software using rigorous software engineering practices. They are taught how to leverage technology to create flexible and scalable applications and to address the challenges that arise during the development process. Also, the program exposes students to a range of other disciplines, such as the physical sciences, social sciences, economics, and business so they gain an understanding of the real world scenarios that make up the software engineering environment. Theoretical courses are supported by rigorous laboratory tasks. Advanced elective courses are offered that permit students to tailor the program to specific career objectives or specializations.


Software Engineering Curriculum 

(132 credits)
Year 1 – Fall Semester
Credits
MA 125 
Calculus I
3

PS 15 
General Physics I
3

PS 15L 
General Physics I Lab
1

EG 31 
Fundamentals of Engineering and 


Computer Science I
3

CS 131 
Computer Programming I 
3

EN 11 
Composition and Prose Literature
3

Total

16

Year 1 – Spring Semester
MA 126 
Calculus II
3

PS 16 
General Physics II
3

PS 16L 
General Physics II Lab
1

EG 32 
Fundamentals of Engineering and 


Computer Science II
3

CS 132 
Computer Programming II 
3

EN 12 
Introduction to Literature
3

Total

16

Year 2 – Fall Semester
MA 227 
Calculus III
3

MA 231 
Discrete Mathematics
3

CS 232 
Data Structures
3

EC 11 
Intro to Microeconomics
3

RS 10 
Intro to Religious Studies
3

Total

15

Year 2 – Spring Semester
CR 245     Digital Design I                                    
 3

CR 245L   
Digital Design I Lab                               
1

SW 355 
Database Management Systems
3

SCEL 
Math or basic science elective
3

HI 30 
Europe and the World in Transition
3

PH 10 
Introduction to Philosophy
3

Total

16

Year 3 – Fall Semester
SW 201
Software Design I 
3

CS 331 
Operating Systems
3

MA 321
Differential Equations
3

GEL1
General  Elective
3

EN
English Elective
3

HI
History Elective
3

Total

18

Year 3 – Spring Semester
SW 202 
Software Design II
3

SWE
Major Elective
3

SWE
Major Elective
3

RS
Religious Studies Elective
3

SS
Social Science Elective
3

AE
Applied Ethics Elective
3

Total

18

Year 4 – Fall Semester
Credits
MA 351 
Probability and Statistics I
3

CR 320 
Computer Networks
3

SR 390 
Senior Project I
3

SWE
Major Elective 
3

AH 10 
Origins and Trans of Western Art
3

Total

15

Year 4 – Spring Semester
SW 304 
Web Development
3

SR 391 
Senior Project II
3

SWE
Major Elective
3

VP
Visual and Performing Arts Elective
3

GEL 2
General Elective
3

PH
Philosophy Elective
3

Total

18

Major Electives (12 credits)



Software engineering covers software systems in a wide variety of fields. Therefore, the electives for software engineers come from a variety of disciplines. In some cases electives are chosen to bring the students depth in the computing field. In other cases they are chosen to bring the student ancillary skills in areas where software development requires topical knowledge of the chosen area.

Electives will be chosen under advisement of department chair or academic advisor.

The following sets of concentrations list some of the major electives available to the software engineering student. Students may vary these depending upon their preferences as long as prerequisite requirements are followed. Courses at the 400 level can be taken by students with at least a junior standing. To take courses at the 500 level students must be of junior or senior standing and have permission from the instructor. Courses are three credits per course. Laboratory courses are 1 credit per course.

Students must take a minimum of two courses in at least one of the concentrations areas.

Electives in Electrical Engineering/Computer Hardware  

CR 246
Digital Design II (prerequisite: CR 245)

EE 346
Embedded Microcontrollers with Lab

EE 346
Microcontroller Laboratory

Electives in Computer Science/Computer Hardware  

CS 221
Computer Organization and Assembler 

(prerequisite: CS 132)

CS 322
Computer Architecture 



(prerequisite: CS 221)

Electives in Voice, Signal, and Image Processing  

CR 310
Voice and Signal Processing 


(prerequisites: CS 232, MA 126)

CR 311
Image Processing (prerequisite: CR 310)

Electives in Computer Graphics  

MA 211
Applied Matrix Theory

CR 325
Computer Graphics 



(prerequisites: CS 232, MA 211)

Electives in Programming  

SW 227
Object-Oriented Programming with C++

CS 343
Analysis of Algorithms 



(prerequisite: CS 232)

SW 403
Visual C# .NET for Programmers 


(see graduate catalog)

Electives in Computer Theory  

CS 342 
Theory of Computation 



(prerequisite: CS 232)

CSE 378
Algorithms (prerequisite: CS 232)

CSE 368
Programming Languages

CS 355
Artificial Intelligence (prerequisite: CS 232)

Electives in Network Administration  

SW 404 
Network Concepts (see graduate catalog)

SW 596
Network Routing and Switching 


(see graduate catalog)

SW 597
LAN/WAN Engineering 



(see graduate catalog)

Electives in Database Concepts  

SW 505
Advanced Database Concepts 


(prerequisite: SW 355)

SW 508
Data Warehouse Systems  



(prerequisite: SW 355)

SW 518
Data Mining and Business Intelligence 

(prerequisite: SW 355)

Electives in Robotics  

MF 361
Automation and Robotics I 



(prerequisite:  ME 203)

MF 362
Automation and Robotics II 



(prerequisite:  ME 361)

Math and Basic Science Electives

One 4-credit elective requirement. The electives must come from the following list. For course description see Chemistry, Physics, and Mathematics in the Arts and Science part of this catalog.

Chemistry
CH 11-12
General Inorganic Chemistry I and II


CH 211
Organic Chemistry I

Mathematics
MA 211   
Applied Matrix Theory

MA 228   
Calculus IV: 
Engineering and Physics Majors

MA 322   
Partial Differential Equations with 
Special Functions

MA 235   
Linear Algebra

MA 342   
Theory of Computation (same as CS 342)

MA 377   
Numerical Analysis

Physics
PS 122    
Optics

EE 321
Electromagnetic Fields

PS 285
Modern Physics

Software Engineering

Five-Year Dual-Degree BS/MS Program

A five-year program is offered at Fairfield’s School of Engineering, in the discipline of Software Engineering leading to a combined Bachelor of Science and Master of Science degrees. This program embraces the educational objectives of the traditional undergraduate program, as well as those of the graduate program.  It emphasizes experiential learning in terms of summer industrial internships following the sophomore year, and a final capstone project that guides students through a process of design and innovation at the level of a professional engineer. Graduates of the program master the knowledge and tools they need to create the next generation of software solutions to ever more complex technological and societal problems.

Changing from Undergraduate to Graduate Status

Students may request a change of status from the undergraduate to the undergraduate/graduate combined plan of study at any point after the following conditions are met:

•
Completed 98 credits towards the B.S. in Software Engineering.

•
Completed all required Junior-level (300-level) math and SE courses specified in the undergraduate catalog.

•
Have successfully completed 6 courses in Software Engineering or Computer Science with a GPA of 3.2, and are enrolled in at least one graduate course in Software Engineering at the time the change is requested.

•
Have an overall GPA of 3.0 or higher.

Students are also required to submit two letters of recommendation, one of which must be from their faculty advisor.

The five-year curriculum for combined BS/MS program is as follows:




Dual Degree Curriculum 

(157 credits)
Year 1 – Fall Semester
Credits
MA 125
Calculus I
3

PS 15
General Physics I
3

PS 15L  
General Physics I Lab
1

EG 31
Fundamentals of Engineering and 
Computer Science I
3

CS 131  
Computer Programming I 
3

EN 11    
Composition and Prose Literature
3

Total

16

Year 1 – Spring Semester
MA 126  
Calculus II
3

PS 16
General Physics II
3

PS 16L   
General Physics II Lab
1

EG 32 
Fundamentals of Engineering and 
Computer Science II
3

CS 132
Computer Programming II 
3

EN 12
Introduction to Literature
3

Total

16

Year 2 – Fall Semester
MA 227
Calculus III
3

MA 231   
Discrete Mathematics
3

CS 232 
Data Structures
3

EC 11 
Intro to Microeconomics
3

RS 10 
Intro to Religious Studies
3

Total

15

Year 2 – Spring Semester
CR 245   
Digital Design I
3

CR 245L 
Digital Design I Lab
1

SW 355
Database Management Systems
3

SC EL1   
Math or basic science elective
4

HI 30 
Europe and the World in Transition
3

PH 10 
Introduction to Philosophy
3

Total

17

Year 3 – Fall Semester
SW 201  
Software Design I 
3

CS 331 
Operating Systems
3

MA 321  
Differential Equations
3

MA 351  
Probability and Statistics I
3

EN EL
English Elective
3

HI EL
History Elective
3

Total

18

Year 3 – Spring Semester
SW 202   
Software Design II
3

SWEL1  
Major Elective
3

GE EL1   
General Elective
3

RS EL
Religious Studies Elective
3

SS EL
Social Science Elective
3

AE EL
Applied Ethics Elective
3

Total

18

Year 4 – Fall Semester
CR 320 
Computer Networks 
3

SW EL2  
UG Major Elective 
3

SW EL3   
UG Major Elective 
3

SW ELG1 
Graduate Major Elective 
3

AH 10  
Origins and Trans of Western Art 
3

Total

15

Year 4 – Spring Semester
SW 304 
Web Development 
3

SW EL4  
UG Major Elective 
3

SW ELG2
Graduate Major Elective 
3

GEL2    
General Elective 
3

VPEL  
Visual or Performing Arts Elective 
3

PHEL    
Philosophy Elective 
3

Total

18

Year 5 – Fall Semester
SW ELG3
Graduate Major Elective 
3

SW ELG4
Graduate Major Elective 
3

SW ELG5
Graduate Major Elective 
3

SW 550
Capstone I 
3

Total  

12

Year 5 – Spring Semester
SW ELG6
Graduate Major Elective 
3

SW ELG7
Graduate Major Elective 
3

SW ELG8
Graduate Major Elective 
3

SW 551
Capstone II 
3

Total 

12
