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Program Description
Computer Science is a constantly evolving discipline. To quote the Association for Computing Machinery, “Computer Science is not simply concerned with the design of computing devices nor is it just the art of numerical calculation. . . . Computer Science is concerned with information in much the same sense that Physics is concerned with energy; it is devoted to the representation, storage, manipulation, and presentation of information in an environment permitting automatic information systems.”

The Computer Science major at CSUB has three tracks. The Computer Science track follows the guidelines recommended by the Association for Computing Machinery (ACM) and the Accreditation Board for Engineering and Technology (ABET). The Computer Information Systems track is intended for training application programmers or for those who wish to apply computer science in another discipline. The Information Security Track is intended for students who wish to pursue a career in information assurance and security, either with government agencies or with industry. Students in the three tracks will take different advanced courses of their choice. A Computer Science minor is also offered.

The Computer Science Hardware track has been replaced by the Computer Engineering degree, effective Fall 2011. New students will no longer be allowed to declare this track. 

The Computer and Electrical Engineering and Computer Science Department moved into a new building in Fall 2008. The department administers its own local area network which includes multiple Unix/Linux servers, two software programming labs, a walkin lab/tutoring center, one advanced workstation lab, an isolated network lab, an AI/visualization lab, a DSP/communications lab, one digital electronics hardware lab, a power systems/electronics lab, and a robotics/control systems lab. There is also a study room/library with computers available to students. 
An important goal of the department is to enable students to work much more closely with faculty than they would be able to at larger universities. A detailed description of student learning goals and objectives can be found at http://www.cs.csub.edu/all_abet.pdf.
Requirements for the Major in Computer Science 
A. Computer Science concentration

This concentration follows the guidelines of the Association for Computing Machinery (ACM) and the Accreditation Board for Engineering and Technology (ABET).  It was designed to meet the ACM CS2013 curriculum requirements. Students in this concentration will have a core in computer science theory, software, and hardware, and will take advanced courses of their choice.

Requirements for the Bachelor of Science Degree in Computer Science 
Total Units Required to Graduate


120 units

Major Requirements





91-92 units


Major Courses




63

Cognate Courses



28-29
University Requirements




29-32 units


Lower Division GE



26*


Upper Division GE



3*

GWAR






0-3
Additional University Units



0 units

* Some General Education met within major requirements or through reductions for Computer Science
SB1440 Units Required




60 units*

* After completion of the Computer Science transfer model curriculum and lower-division general education at a community college
Requirements for the Major in Computer Science 

1. 
Lower Division Required (16 units)


CMPS 2010 – Programming Concepts I (4)


CMPS 2020 – Programming Concepts II (4)


CMPS 2120 – Discrete Structures (4)


CMPS 2240 – Computer Architecture and Organization I (4)
2. 
Upper Division Required (39 units)


CMPS 3120 – Algorithm Analysis (3)


CMPS 3140 – Theory of Computation (3)


CMPS 3240 – Computer Architecture and Organization II (4)


CMPS 3350 – Software Engineering (4)


CMPS 3420 – Database Systems (4)


CMPS 3500 – Programming Languages (3)


CMPS 3560 – Artificial Intelligence (3)


CMPS 3600 – Operating Systems (4)


CMPS 3620 – Computer Networks (4)


CMPS 3640 – Distributed and Parallel Computation (3)


CMPS 4902 – Senior Project I (2)


CMPS 4903 – Senior Project II (2)
3. 
Upper Division Electives (8 units)


Select two courses from the following. At least one course must be at the 4000-level:

Algorithms, Complexity, Theory, and Programming Theory



CMPS/MATH 3300 – Numerical Analysis (4)


MATH 3310 – Discrete Mathematical Modeling (4)



CMPS 4500 – Compiler Design (4)


Architecture and Organization



CMPS/ECE 3200 – Digital Circuits and Assembly (4)


CMPS 4210 – Advanced Computer Architecture (4)


CMPS/ECE 4240 – Microprocessor System Design (4)

Software Engineering and Visual Computing



CMPS 3390 – Client, Server, Internet & Hand-held Device Programming (4)


CMPS 3480 – Computer Graphics (4)


CMPS 4350 – Advanced Software Engineering (4)


CMPS 4490 – Game Design (4)


Database Systems and Intelligent Systems


CMPS 4420 – Advanced Database Systems (4)


CMPS 4450 – Data Mining and Visualization (4)


CMPS 4560 – Advanced Artificial Intelligence (4)



CMPS/ECE 4570 – Robotics (4)

Operating Systems, Networking, and Security


CMPS/MATH 4300 – Applied Cryptography (4)


CMPS 4510 – Vulnerability Analysis (4)


CMPS 4620 – Network and Computer Security (4)

Special Topics and Independent Study


CMPS 3770/3771 – Special Topics / Special Topics Lab (1 – 4)



CMPS 4770/4771 – Special Topics / Special Topics Lab (1 – 4)



CMPS 4800 – Undergraduate Research (1 – 4)



CMPS 4860 – Internship (1 – 4)



CMPS 4870 – Cooperative Education (1 – 4)



CMPS 4890 – Experiential Prior Learning (1 – 4)


Only a combined total of 4 units of CMPS 377x, 477x, and 48xx may be used for elective credit.
4. 
Cognate Requirements (28-29 units)


MATH 2510 or 2310 – Calculus I or Calculus I for Engineers (5)


MATH 2520 or 2320 – Calculus II or Calculus II for Engineers (5)


MATH 3200 – Probability Theory (4)


PHYS 2210 – Physics for Scientists and Engineers I (4)


PHYS 2220 – Physics for Scientists and Engineers II (4)


PHIL 3??9 – Professional Ethics (3) (GE UD C)


One Mathematics or Science Elective (3-4 units) selected from:



BIOL 1000 – Perspectives in Biology (3)



BIOL 1003 – Principles of Ecology (3)



CHEM 1000 – Foundations of Chemistry (3)



MATH 2200 – Introduction to Statistical Concepts and Methods (4)



MATH 2530 – Calculus III (Math may also call this Vector Calculus) (4)



MATH 2540 – Ordinary Differential Equations (4)



MATH 2610 – Linear Algebra I (4)



MATH 3500 – Complex Variables (4)



PHYS 2230 – Physics for Scientists and Engineers III (4)

B. Computer Information Systems concentration

This track is intended for training application programmers or for those who wish to apply computer science in another discipline. 

Requirements for the Bachelor of Science in Computer Science with a concentration in Computer Information Systems
Total Units Required to Graduate


120 units

Major Requirements





82-85 units


Major Courses




58

Elective Courses or Minor

12





Cognate Courses



12-15
University Requirements




32-35 units


Lower Division GE



29*


Upper Division GE



3*

GWAR






0-3
Additional University Units



3-6 units

* Some General Education met within major requirements or through reductions for Computer Science

SB1440 Units Required




55 units*

* After completion of the Computer Science transfer model curriculum and lower-division general education at a community college
Requirements for the Major in Computer Science with a concentration in Computer Information Systems
1. 
Lower Division Required (15 units)


CMPS 2010 – Programming Concepts I (4)


CMPS 2020 – Programming Concepts II (4)


CMPS 2120 – Discrete Structures (4)


CMPS 2680 – Web Programming I (3)
2. 
Upper Division Required (39 units)


CMPS 3120 – Algorithm Analysis (3)


CMPS 3350 – Software Engineering (4)


CMPS 3390 – Client, Server, Internet & Hand-held Device Programming (4)


CMPS 3420 – Database Systems (4)


CMPS 3500 – Programming Languages (3)


CMPS 3560 – Artificial Intelligence (3)


CMPS 3600 – Operating Systems (4)


CMPS 3620 – Computer Networks (4)


CMPS 3640 – Distributed and Parallel Computation (3)


CMPS 3680 – Web Programming II (3)

CMPS 4902 – Senior Project I (2)


CMPS 4903 – Senior Project II (2)
3. 
Electives or Discipline-based Minor (12 units)


Select electives from the following or complete a discipline-based minor*:


ENGR 2??? – Introductory CAD (?)



ENGR 2??? – Intermediate CAD (?)



CMPS 2240 – Computer Architecture and Organization I (4)



CMPS 2650 – Linux Environment and Administration (4)



CMPS 2770/2771 – Special Topics / Lab (1 – 4)


Any other 3000-level or 4000-level CMPS course that is not already being used to meet degree requirements.

Only a combined total of 4 units of CMPS 377x, 477x, 48xx, and >4910 courses may be used for elective credit.


Students may substitute courses from other departments relevant to this concentration, such as ECE, MATH or PHYS, for elective courses with the permission of their advisor. 

* Only a discipline-based minor can be used in lieu of the 12 elective units. A thematic general education minor will not count for this requirement.
4. 
Advanced Elective (4 units)


One 4000-level elective selected from:



CMPS 4350 – Advanced Software Engineering



CMPS 4420 – Advanced Database Systems



CMPS 4450 – Data Mining and Visualization



CMPS 4490 – Game Design



CMPS 4500 – Compiler Design



CMPS 4510 – Vulnerability Analysis



CMPS 4560 – Advanced Artificial Intelligence



CMPS 4620 – Network and Computer Security


5. 
Cognate Requirements (12-15 units)


MATH 1040 – Precalculus (6) or (MATH 1050 – Precalc I (4) and MATH 1060 – Precalc II (4))

MATH 1209 – Statistics in a Modern World (3) or MATH 2200 – Introduction to Statistical Concepts and Methods (4)

PHIL 3??9 – Professional Ethics (3) (GE UD C)
C. Information Security concentration

This track is intended for students who wish to pursue a career in information assurance and cyber security, either with government agencies or with industry.
Requirements for the Bachelor of Science Degree in Computer Science with a concentration in Information Security

Total Units Required to Graduate


120 units

Major Requirements





85-86 units


Major Courses




56

General Cognate Courses

17

GINS Cognate Courses


12-13
University Requirements




32-35 units


Lower Division GE



29*


Upper Division GE



3*


GWAR






0-3
Additional University Units



0-3 units

* Some General Education met within major requirements or through reductions for Computer Science
SB1440 Units Required




59 units*

* After completion of the Computer Science transfer model curriculum and lower-division general education at a community college
Requirements for the Major in Computer Science with a concentration in Information Security
1. 
Lower Division Required (16 units)


CMPS 2010 – Programming Concepts I (4)


CMPS 2020 – Programming Concepts II (4)


CMPS 2120 – Discrete Structures (4)


CMPS 2240 – Computer Architecture and Organization I (4)

2. 
Upper Division Required (28 units)


CMPS 3120 – Algorithm Analysis (3)


CMPS 3140 – Theory of Computation (3)


CMPS 3350 – Software Engineering (4)


CMPS 3500 – Programming Languages (3)


CMPS 3600 – Operating Systems (4)


CMPS 3620 – Computer Networks (4)


CMPS 3640 – Distributed and Parallel Computation (3)


CMPS 4902 – Senior Project I (2)


CMPS 4903 – Senior Project II (2)
3. 
Information Security Electives (12 units)


Select three courses from the following. At least one course must be at the 4000-level:



CMPS 2650 – Linux Environment and Administration (4)



CMPS 3420 – Database Systems (4)



CMPS 3650 – Digital Forensics (4)


CMPS 4450 – Data Mining and Visualization (4)


CMPS/MATH 4300 – Applied Cryptography (4)


CMPS 4510 – Vulnerability Analysis (4)


CMPS 4620 – Network and Computer Security (4)

4. 
General Cognate Requirements (17 units)


MATH 2510 or 2310 – Calculus I or Calculus I for Engineers (5)


MATH 2520 or 2320 – Calculus II or Calculus II for Engineers (5)


MATH 3200 – Probability Theory (4)


PHIL 3??9 – Professional Ethics (3) (GE UD C)

5.
Global Intelligence and National Security (GINS) Cognate Requirements (12-13 units)


One GINS Analytical Tools course (3-4 units) selected from:



BEHS ???? – Political Psychology


CRJU ???? – Profiling Violence



ECON/MIS ???? – Introduction to Geographic Information Systems



GEOL 4050 – Geographic Information Systems for Natural Sciences


MIS ???? – Information Security and Privacy


SOC ???? – Social Changes and Social Movements


SOC ???? – Geographical Information Systems and Spatial Analysis

If a Geographic Information Systems (GIS) course is not available, CMPS 3480, ECE 4460, or ECE 4470 may be substituted for the GIS course.

9 units of GINS upper division focus area courses selected from:



Up to 6 units of GINS strategic language courses



CRJU ???? – Terrorism



HIST ???? – History of European Colonialism


HIST ???? – Latin America



HIST ???? – America’s Rise to Globalism



HIST ???? – The Middle East in World History



HIST ???? – China since 1800



PLSI ???? – American Foreign Policy



PLSI ???? – Global Security Issues



PLSI ???? – International Relations



PLSI ???? – Government and Politics of China


PLSI ???? – Government and Politics of Latin America



PLSI ???? – Government and Politics of the Middle East



PLSI ???? – Media, Propaganda, and Public Option


PLSI ???? – Politics of International Terrorism



SOC ???? – Globalization and Social Change


Other GINS Focus Area courses may be used with the consent of a program advisor.


Note: Students transferring from a community college under the Computer Science transfer model curriculum (SB1440) may use up to 3 units of Physics courses (C-ID courses PHYS 205 and PHYS 210) to meet the GINS cognate requirements.
Requirements for a Minor in Computer Science
A Minor in Computer Science will require the student to take at least 16 units of 200-level or higher course work as well as satisfy the following requirements:

a.
CMPS 2020 (which requires CMPS 2010 or the equivalent as a prerequisite).

b.
One course chosen from the following: CMPS 2120, 2240, 2650, or 2680. MATH 3000 may be substituted for CMPS 2120.
c.
At least 8 units of upper division course work in computer science (normally two courses) chosen with the help of a computer science advisor. MATH 3300 may be substituted for one upper division computer science course.

