Proposed Certificates in CS/MM
Altogether we are proposed four certificates: the first is required for entry into the other programs. Each certificate would thus take two years to complete except for the first one. 
I. Certificate in Computer Programming I
1) CS 161 - Foundations of CS I
Includes structured programming, computer organization, social and ethical issues in computer science. Prerequisite: MATH 111 Credits: 4.00 
2) CS 162 - Foundations of CS II
Includes structured programming, computer organization, social and ethical issues in computer science. Prerequisites: CS 161, MATH 111. Credits: 4.00 
3) CS 260 - Data Structures 
An introduction to various implementations of commonly used data structures and their applications. Topics include lists, stacks, queues, trees and hash tables. Prerequisite: CS 162. Credits: 4.00 
Total credits: 12
II. Certificate in Computer Programming II
1) CS 221 - C/C++ Programming 
An introduction to the basics of programming as used in C and C++, including selection statements, loops, arrays, string handling, pointers, registers and functions. Practical exercises will require the construction, compilation, debugging, and execution of complete programs that implement given algorithms to solve simple problems. The emphasis in this course will be on the common features of C and C++; however memory allocation and the use of pointers will be discussed in the context of the ANSII C implementation. Prerequisite: CS 162; and CS 260 (may be taken concurrently). Credits: 4.00 

2) CS 344 - Systems Analysis & Design 
Introduction to fundamental concepts of object-oriented software development. Covers requirements determination and specification and systems design using the Unified Modeling Language (UML). Emphasis is placed on methods of iterative and incremental software development. Prerequisite: CS 260. Student must have at least sophomore standing to register for this course. Credits: 3.00 
3) CS 360 - Object-Orient Prog With C++ A study of object oriented programming with C++. Beginning and intermediate concepts are covered including classes, objects, member functions, overloading, inheritance, polymorphism, templates, and virtual functions. Prerequisite: CS 221, 260. Student must have at least sophomore standing to register for this course. Credits: 4.00 
4) CS 380 - Software Engineering 
Emphasis is on the specification, organization, implementation, testing, and documentation of software. Inherent problems, challenges, tools, and methods of a large software project. Presents methods and tools used in the various stages of software production. This course should prepare students for the problems they will encounter as software professionals. Prerequisite: CS 344. Student must have at least sophomore standing to register for this course. Credits: 4.00 
Total credits: 14
III. Certificate in Web Authoring

1) MM 225 - Intro Multimedia Development 
Introduces students to the capabilities of interactive multimedia and its uses in education, industry and entertainment. Students review the roles of various types of software applications and experiment with authoring tools to create one or more small projects. Credits: 3.00

2) MM 252 - Intro Web Authoring 
Topics covered in this course include history of the Internet, Internet protocols, and HTML. Students will apply this knowledge to create web pages using HTML and simple web-authoring tools. Emphasis in this class is how basic web pages work and how to design pages that are effective and efficient. Student must have at least sophomore standing to register for this course. Credits: 3.00

3) MM 352 - Intermediate Web Authoring 
This is an intermediate level course in web site development using current web authoring tools. Topics covered include web site planning, design concepts, use of authoring tool software, creation of interactive web elements, and web site organization. Emphasis will be placed on creating dynamic and interactive client-side web objects using the Dreamweaver authoring tool. Prerequisite: MM 252 or equivalent HTML knowledge. Student must have at least sophomore standing to register for this course. Credits: 3.00

4) CS 370 - User Interface Design 
Introduces principles of human-computer interface design and methodologies of implementation, evaluation, and research in human-computer interaction. Topics include user psychology, dialog styles, error handling and reporting, system response time, user documentation and help systems, and “intelligent” interfaces. Discusses techniques for the implementation and testing of human-computer interfaces. Prerequisite: MM 252 and MM 315 (concurrently). Student must have at least sophomore standing to register for this course. Credits: 3.00

5) MM 452 - Advanced Web Authoring This course covers the use of advanced tools for web site production. Topics will include java applets, forms, common gateway interfaces, and other state-of-the-art methods. Precise content will vary as technology advances. Prerequisites: CS 162, MM 252. Student must have at least junior standing to register for this course. Credits: 3.00
Total credits: 15
IV. Certificate in Systems Engineering

1) CS 301 - Assembly Lang Programming 
Introduction to machine organization, machine structure, data representation, digital logic, and assembly language programming. Prerequisite: CS 260. Student must have at least sophomore standing to register for this course. Credits: 4.00 

2) CS 311 - Operating Systems 
The principles and problems involved in the development of a computer operating system. Overview of the development of operating systems, sequential and con-current processes, cooperation, communication and mutual exclusion, synchronization constructs: monitors, conditional critical regions, semaphores; deadlocks, resource allocation, scheduling policies, storage management. Prerequisite: CS 248. Student must have at least sophomore standing to register for this course. Credits: 3.00 

3) CS 314 - Computer Architecture 
Hardware systems, computer architectures, and their interrelationships in advanced microcomputer systems. Parallel architectures, virtual memory architectures, and memory management strategies are discussed. Data representation, memory organization, input-output processing, stack computers, parallel computers, pipeline architecture, and microprogramming. Prerequisite: CS 301. Student must have at least sophomore standing to register for this course. Credits: 4.00

4) CS 335 - Networking/Network Admin 
An introductory examination of the Open System Interconnection Reference Model (OSI). Topics covered include network architecture, data flow control, transmission control, path control, recovery, and routing techniques. Prerequisite: CS 311. Student must have at least sophomore standing to register for this course. Credits: 4.00
Total credits: 15
Some talking points about Software Engineering from the Bureau of Labor Statistics at http://www.bls.gov/k12/computers04.htm#prepare (emphasis added):
How do you get ready?

Most employers prefer to hire people who have at least a bachelor's degree and experience with a variety of computer systems. The most common degrees are computer science, software engineering, and computer systems. Some of the more complex jobs require graduate degrees.

Students seeking software engineering jobs enhance their opportunities by signing up as interns to get some experience. Large firms that can train new hires may take new grads with no experience.

Persons looking at jobs in this field must have strong problem-solving and analytical skills. They also must be able to work effectively with team members, other staff, and customers. Because they often deal with many tasks at the same time, they must be able to focus and pay close attention to detail.

As technology advances in the computer field, employers want workers to keep up. Software engineers must learn new skills if they wish to remain in this very dynamic field. To help them keep up, employers, vendors, private training schools, and others offer a large number of courses.

How much does this job pay?

The middle 50 percent of computer applications software engineers earned between $62,830 and $98,470 in 2006. The lowest-paid 10 percent earned less than $49,350, and the highest-paid 10 percent earned more than $119,770.

The middle 50 percent of computer systems software engineers earned between $67,620 and $105,330 in 2006. The lowest-paid 10 percent earned less than $53,580, and the highest-paid 10 percent earned more than $125,750.

What about the future?
Software engineers are projected to be one of the fastest growing occupations from 2006 to 2016. Rapid growth in the computer systems design industry should mean good opportunities for college grads with a degree and some experience. Employers will look for software engineers with a strong background in programming and systems analysis, along with business and interpersonal skills.

The number of computer software engineers is expected to rise much faster than the average, as businesses are looking for new ways to get ahead of the competition and make their computer systems the most efficient. Also, increasing concerns over "cyber security"—making sure only certain people can see private information—will mean more jobs for these engineers. Job growth will not be as rapid as during the last decade however, as the industry matures and some work is outsourced to foreign countries.

