Undergraduate Program Directions

Undergraduate Program Type: Bachelor of Science in Computer Science

Total Undergraduate Program Credit Hours (including shared credit): 127 hours

Program Description: The Bachelor of Science in Computer Science (BSCS) program focuses on the concepts and techniques used in the design and development of advanced software systems. Students in this program explore the conceptual underpinnings of Computer Science -- its fundamental algorithms, programming languages, operating systems, and software engineering techniques. In addition, students choose from a rich set of electives that includes computer graphics, artificial intelligence, database systems, computer architecture, and computer networks, among other topics. As with the introductory sequence, these advanced courses stress "hands-on" learning by doing.

Program Purpose: To combine the Computer Science BS degree an MAS in Data Science degree.

Program Benefits: 

· Allow students to complete both degrees in 5 years and be positioned better in a competitive job market. This is roughly 6 months faster compared with the time it would normally take to complete the degrees separately.

· Reduced credit hour requirements by sharing 9 credits between the programs.

· Enable students with scholarships to use them towards the completion of a graduate degree (this may depend on the exact terms of the specific scholarship).

· Simplify graduate admission procedures.

· Allow students to continue with graduate studies at greater ease while the undergraduate material is still fresh in their mind. 

Course Requirements:
Sample curriculum and program requirements as they would appear in the Undergraduate or Graduate Bulletin.

Computer Science Requirements






Hrs

CS 100, 115, 116, 330, 331, 350, 351, 425, 430, 440, 450, 485, 487


36

Computer Science Electives (4xx/5xx level)





12

CS 525 or CS 554 Data Processing requirement (shared with MAS in Data Science)
CS584 or MATH569 Machine Learning requirement (shared with MAS in Data Science)
Mathematics Requirements 







20

MATH 151, 152, 251, (332 or 333 option removed), (474 or 475)

Mathematics Elective Chosen from MATH 252, 410, 435 453, 454, 476, 482

3

Science Requirements 








8

PHYS 123, 221

Science Electives








6

Humanities and Social Sciences Requirements 





21

Writing and Speaking Elective 







3

COM 421 or COM 428

Interprofessional Projects 







6

Free Electives 









12

CSP/MATH 571 Data Preparation and Analysis (shared with MAS in Data Science)
Total Hours 









127
	First semester
	
	Lect.
	Lab
	UG Credits
	Grad Credits

	CS 100 
MATH 151 
CS 115 
Humanities 100-level
Social Science elec
	Introduction to the Profession
Calculus I
Intro to Computer Prog I 
	2
4
2
3
3
	0
1
1
0
0
	2
5
2
3
3
	

	Totals
	
	14
	2
	15
	

	
	
	
	
	
	

	Second semester
	
	
	
	
	

	MATH 152 
CS 116 
PHYS 123 
Humanities or Social Science

Humanities or Social Science
	Calculus II
Intro to Computer Prog II
General Physics
	4
2
3
3
3
	1
1
3
0
0
	5
2
4
3
3
	

	Totals
	
	15
	5
	17
	

	
	
	
	
	
	

	Third semester
	
	
	
	
	

	CS 330
CS 331

MATH 251
PHYS 221
Humanities or Social Science
	Discrete Mathematics
Data Structures
Multivariate & Vector Calculus

	3
3
4
3
3
	0
0
3
3
0
	3
3
4
4
3
	

	Totals
	
	16
	6
	17
	

	
	
	
	
	
	

	Fourth semester
	
	
	
	
	

	CS 350

CS 430
MATH 332
Science Elective
Humanities or Social Science
	Computer Org. & Assembly
Intro. To Algorithms

Linear Algebra

	3
3
3
3
3
	0
0
0
0
0
	3
3
3
3
3
	

	Totals
	
	15
	0
	15
	

	
	
	
	
	
	

	Fifth semester
	
	
	
	
	

	CS 351

CS 425
CS 440
MATH 474 or 475
COM 421 or 428
	Systems Programming
Introduction to Databases
Programming Languages
Prob/Stats Elective

	3
3
3
3
3
	0
0
0
0
0
	3
3
3
3
3
	

	Totals
	
	15
	0
	15
	

	
	
	
	
	
	

	Sixth semester
	
	
	
	
	

	CS 450
CS elec
Math elec
IPRO I

SCI 522
CSP/MATH 570
	Operating Systems


Public Engagement for Scientists
Data Science Seminar
	3
3
3
1
3

0
	0
0
0
6
0
1
	3
3
3
3



	3

0

	Total
	
	13
	7
	12
	3


	Seventh semester
	
	Lect.
	Lab
	UG Credits
	Grad Credits

	CS 487
CS elec  CS 525 or CS 554
Science elec
Humanities or Social Science
Free Elec CSP/MATH 571
	S/W Engineering
Data Processing requirement


Data Preparation and Analysis
	3
3
3
3
3
	0
0
0
0
0
	3
3
3
3

3
	
3
3

	Totals
	
	15
	0
	15
	6

	
	
	
	
	
	

	Eighth semester
	
	
	
	
	

	CS 485
CS elec

CS elec  CS584 or MATH569
MATH563 or MATH564
PHYS563 or CS 587
	Computers in Society
Machine Learning requirement
Statistics requirement
Project Management requirement
	3
3
3
3

3
	0
0
0
0
0
	3
3

3


	

3
3

3

	Totals
	
	15
	0
	9
	9

	
	
	
	
	
	

	Ninth semester
	
	
	
	
	

	IPRO II 

Free Elective 
Free Elective 

Data Science Elective
Data Science Elective
	
	1

3
3

3
3
	6

0
0
0
0
	3

3
3
	3

3

	Totals
	
	13
	6
	9
	6

	
	
	
	
	
	

	Tenth semester
	
	
	
	
	

	Free Elective  
Data Science Elective
CSP/MATH 572
	Data Science Practicum
	3

3
6
	0
0
0
	3
	3
6

	Totals
	
	12
	0
	3
	9

	
	
	
	
	
	

	
	Total UG credit hours
	
	
	127
	

	
	Total Grad Credits Hours
	
	
	
	33


Possible sample curriculum, careful advising by both departments is necessary. Especially considering which semesters required classes may or may not be offered.

CS201 can be taken instead of the CS115 & CS116 sequence. Also, many CS3xx and CS4xx classes are offered in the summer semesters to assist students staying on track.

Graduate Program Directions

Fill out the section appropriate to your Graduate program and attach additional pages on which a detailed discussion regarding the following items is provided. It is vital that you DO THE MATH. There is an appropriate sample in each of the degree sections.

1) Program Overview: Master of Data Science

a) Describe the objective of the new program: 
Students in the program can expect to obtain deep theoretical knowledge and understanding of the assumptions made by machine learning methods; be grounded in applied statistics; learn skills in object-oriented programming; identify scientific problems and processes; and be capable of facilitating effective communication with both scientific and non-scientific collaborators. In addition, students will work in teams on real-world data science projects through a practicum at the end of the program. Unlike many data analytics and business intelligence degrees, IIT’s program is firmly rooted in computational science and applied mathematics. A well-designed multidisciplinary degree program of this sort teaches students the essential theory, software engineering, and communication skills data scientists need for success. 


The Master of Data Science (MAS DS) is a professional master's degree jointly offered by the Department of Computer Science and the Department of Applied Mathematics. 
2) Program Justification:

a) Provide a detailed discussion on why the program is needed: To enable undergrads to complete both degrees in 5 years using undergraduate scholarships/funding. Graduates with dual CS degrees are expected to be more competitive and have better job prospects.

b) Provide a detailed description of the relationship of the proposed program to other degree programs offered by IIT and by the academic unit: none

c) Provide an estimate of the expected number of students: 1-2 per year

3) Program Resources:

a) Describe the personnel requirements necessary to offer the program. Include faculty, teaching assistant, and support staff. For faculty, indicate current faculty to be associated with the program, detail any requirements for additional faculty hires, and note the number of part-time faculty needed to support the program. Describe how and when resources will be made available to hire any additional personnel that are required:  No additional resources needed. Students in the program will be part of the normal BS and MS/MCS degree programs in the CS department. 

b) Describe the facilities necessary to offer the program. Describe how and when resources will be made available to obtain any additional facilities that are required: No additional resources needed

4) Program Description:

a) Provide the detailed degree requirements for the program.

1) The minimum number of credit hours. 33 
2) Whether a thesis is required, not required, or optional. OPTIONAL

3) Whether there is a project course. YES
4) Whether there is a project report. YES

5) Whether there is a comprehensive exam (for M.S. and MAS) NO

6) If a thesis is required, indicate that a thesis defense is required. NA
7) List all required courses. See details below

8) List all elective options. See details below

b) Indicate the admission criteria for the program. 3.0 GPA in BS in CS after year 2. Students must maintain a minimum of 3.0 GPA throughout the program.

c) Provide a timeline and schedule for offering the program: Fall 2014
5) Description of courses shared between Undergraduate and Graduate programs (a maximum of 9 credit hours may be shared course work):

a) Identify shared required courses. CSP/MATH 571 (BS CS free elec)
b) Identify shared elective courses. (CS525 or CS554), (CS584 or MATH569) (BS CS - CS elecs)
c) Identify if course substitutions or exceptions are allowed and identify the restrictions or limitations. None
Graduate Program Type: Master of Data Science (MAS DS)

List of Program Credit Hour Requirements:

Core Coursework   

All MAS DS students must complete 6 core courses as follows: (at least 16 credit hours).

Statistics (one of): MATH 563 MATHEMATICAL STATISTICS, MATH 564 APPLIED STATISTICS

Machine Learning (one of): CS 584 MACHINE LEARNING, MATH 569 STATISTICAL LEARNING

Data Processing (one of): CS 425 DATABASE ORGANIZATION  (only for students lacking computer science undergraduate degree or other computer science experience), CS 525 ADVANCED DATABASE ORGANIZATION, CS 554 DATA-INTENSIVE COMPUTING

Working with Data: CSP/MATH 571 DATA PREPARATION AND ANALYSIS

Communication: SCI 522 PUBLIC ENGAGEMENT FOR SCIENTISTS
Project Management (one of): PHYS 563 PROJECT MANAGEMENT: BUSINESS PRINCIPLES (2 credit hours), CS 587 SOFTWARE PROJECT MANAGEMENT

All students are also required to attend at least one semester of the CSP/MATH 570 DATA SCIENCE SEMINAR.  (0 credit hour)

Data Science Practicum - Students are required to take CSP/MATH 572 DATA SCIENCE PRACTICUM in which they will work in small groups to solve real-world data analysis problems for actual scientific or industrial clients. Innovation and clarity of presentation will be key elements of evaluation. Students also have an option to fulfill course requirements through an approved data analytics internship. (6 credit hours)

Electives - MAS DS students may choose their 3 elective courses from the following list: (9 credit hours)

Computation Fundamentals: CS 425 DATABASE ORGANIZATION, CS 430 INTRODUCTION TO ALGORITHMS, CS 450 OPERATING SYSTEMS, CS 535 DESIGN AND ANALYSIS OF ALGORITHMS, CS 546 PARALLEL AND DISTRIBUTED PROCESSING, CS 553 CLOUD COMPUTING, CS 589 SOFTWARE TESTING AND ANALYSIS

Computer Science Applications: CS 512 TOPICS IN COMPUTER VISION, CS 529 INFORMATION RETRIEVAL, CS 556 CYBER-PHYSICAL SYSTEMS: LANGUAGES AND SYSTEMS, CS 557 CYBER-PHYSICAL SYSTEMS: NETWORKING AND ALGORITHMS, CS 583 PROBABILISTIC GRAPHICAL MODELS, CS 585 NATURAL LANGUAGE PROCESSING

Mathematics, Probability and Statistics: MATH 532 LINEAR ALGEBRA, MATH 540 PROBABILITY, MATH 542 STOCHASTIC PROCESSES, MATH 565 MONTE CARLO METHODS, MATH 567 DESIGN OF EXPERIMENTS, MATH 574 BAYESIAN COMPUTATIONAL STATISTICS

Mathematical and Scientific Computing: MATH 577 COMPUTATIONAL MATHEMATICS I, MATH 578 COMPUTATIONAL MATHEMATICS II, MATH 590 MESHFREE METHODS, BIOL 550 BIOINFORMATICS AND BIOTECHNOLOGY, PHYS 440 COMPUTATIONAL PHYSICS

Other relevant 500-level coursework may be taken for elective credit, with approval of the program director.

Other Requirements

Students must take a total of at least 9 credits of CS/CSP coursework and at least 9 credits of MATH coursework to graduate, not including the capstone practicum course. Prerequisite courses MATH 474, CS 401, and CS 402, if taken, will not count towards degrees fulfillment.
