
Faculty	
  Senate	
  Minutes	
  
4/30/2019	
  

10:00-­‐11:00	
  am	
  
Pintler	
  Room	
  SUB	
  

	
  

Attendees:	
   Charie	
   Faught,	
   Stella	
   Capoccia,	
   Atish	
  Mitra,	
  Miriam	
  Young,	
   John	
  Ray,	
   Kishor	
   Shrestha,	
   Peter	
   Lucon,	
   Vickie	
  
Petritz,	
   Matt	
   Donnelly,	
   Ulana	
   Holtz,	
   Katherine	
   Zodrow,	
   Mary	
   North	
   Abbott,	
   Dan	
   Autenrieth,	
   Chad	
   Okrusch,	
   Phillip	
  
Curtiss,	
  Courtney	
  Young,	
  David	
  Gurchiek,	
  Doug	
  Abbott,	
  Glen	
  Southergill.	
  

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Started	
  with	
  quorum	
  @	
  10:02am.	
  	
  No	
  meeting	
  minutes	
  from	
  last	
  time	
  yet.	
  

	
  
	
   Action	
  Items	
  

	
  
I. CRC	
  Recommendations:	
  Motion	
  to	
  approve	
  all	
  Computer	
  science	
  CRC	
  items	
  together,	
  and	
  seconded.	
  Motion	
  

Passed.	
  	
  
	
  
Discussion	
   by	
   Chair	
   about	
   signatures	
   for	
   future	
   CRC	
   items.	
   Senator:	
   We	
   should	
   explore	
   possibility	
   of	
  
electronic	
  signatures.	
  	
  Chair	
  will	
  check	
  whether	
  DocuSign	
  can	
  be	
  used.	
  
	
  

II. Discussion	
  about	
  Meeting	
  times	
  for	
  next	
  semester:	
  	
  
	
  
Chair	
  reported	
  that	
  some	
  senator	
  (not	
  present)	
  suggested	
  meeting	
  every	
  2	
  weeks,	
  alternating	
  between	
  60	
  
mins	
  and	
  90	
  mins.	
  Senator:	
  earlier	
   it	
  used	
  to	
  be	
  2	
  hours	
  each	
  once	
  a	
  month,	
   later	
  changed	
  to	
  the	
  present	
  
format	
  of	
  2	
  meetings	
  of	
  60	
  mins	
  each.	
  Senator:	
  suggested	
  starting	
  at	
  7:30am	
  till	
  9:00am.	
  Senator:	
  Proposed	
  
that	
  meetings	
  are	
  scheduled	
  only	
  during	
   	
  8-­‐5	
  timings,	
   to	
  avoid	
   	
  daycare	
  problems.	
  Senator:	
  suggested	
  the	
  
people	
   will	
   children	
   should	
   accommodate.	
   Senator:	
   Asked	
   about	
   	
   reasoning	
   to	
   changing	
   from	
   present	
  
format,	
  as	
   the	
  present	
   format	
  seems	
   to	
  work	
  well.	
   Senator:	
  Motion	
   to	
  keep	
  same	
  times	
   (60	
  mins	
  every	
  2	
  
weeks)	
  and	
  keep	
  scheduling	
  techniques	
  as	
  from	
  last	
  year	
  to	
  accommodate	
  maximum	
  no	
  of	
  senators.	
  Motion	
  
seconded.	
  Motion	
  Passed.	
  Vice-­‐Chair:	
  Suggested	
  to	
  keep	
  Tuesday	
  /	
  Thursday	
  schedule	
  for	
  Fall	
  2019.	
  Chad	
  
Okrush:	
  As	
  his	
  department	
  does	
  not	
  exist	
  any	
  more,	
  does	
  he	
  still	
  attend	
  as	
  senator?	
  	
  Chair:	
  yes,	
  as	
  per	
  by-­‐
laws.	
  	
  Vice-­‐Chair:	
  At	
  present	
  there	
  is	
  no	
  adjunct	
  representative	
  in	
  the	
  senate.	
  We	
  have	
  an	
  open	
  position	
  for	
  
an	
  adjunct	
  on	
  the	
  senate,	
  so	
  suggestions	
  are	
  welcome.	
  Vice-­‐chair:	
  Suggested	
  doing	
  scheduling	
  the	
  first	
  week	
  
of	
  Fall2019.	
  Senator:	
  as	
   faculty	
   contracts	
   start	
  15th	
  Aug,	
   suggested	
  having	
   the	
   first	
  meeting	
  before	
  classes	
  
starts.	
  Senator:	
  suggested	
  the	
  first	
  meetings	
  be	
  on	
  the	
  Friday	
  before	
  classes	
  start.	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  



	
   Discussion	
  Items	
  
	
  

	
  	
  	
  	
  

III. Committee	
  List:	
  
	
  
Senator:	
  Appreciated	
  work	
  done	
  on	
  committee	
  on	
  committees,	
  suggested	
  do	
  more	
  study	
  and	
  discussion	
  on	
  
it	
  next	
  session.	
  Senator:	
  Suggested	
  we	
  go	
  thru	
  the	
  list	
  and	
  get	
  rid	
  of	
  any	
  defunct	
  committees.	
  Chad	
  Okrusch:	
  
Volunteered	
  to	
  make	
  a	
  chart	
  with	
  details	
  of	
  membership	
  and	
  mandate.	
  Courtney	
  Young:	
  Volunteered	
  to	
  get	
  
the	
  existing	
  chart	
  from	
  Scott	
  Risser	
  and	
  work	
  with	
  Chad	
  Okrusch.	
  	
  
	
  

IV. Faculty	
  Satisfaction	
  Survey:	
  
	
  
Vice-­‐chair:	
  encouraged	
  everyone	
  to	
  submit	
  by	
  deadline.	
  Senator:	
  important	
  that	
  a	
  high	
  fraction	
  of	
  faculty	
  
participates,	
  to	
  make	
  the	
  survey	
  meaningful.	
  More	
  email	
  reminders	
  useful.	
  
	
  

V. Planned	
  meeting	
  with	
  new	
  Chancellor:	
  	
  
	
  
Vice-­‐chair:	
  A	
  meeting	
  of	
  senate	
  officers	
  with	
  incoming	
  Chancellor	
  is	
  planned.	
  

	
  

	
  
	
  

	
   Informational	
  Items	
  
	
  

VI. Northwest	
  Commission	
  on	
  Colleges	
  and	
  Universities	
  Revisions	
  to	
  Accreditation	
  Standards	
  Comments	
  	
  
	
  
Chair	
  sent	
  out	
  the	
  letter	
  (drafted	
  by	
  John	
  Ray)	
  yesterday.	
  

	
  

	
  

	
  

	
  

Motion	
  to	
  adjourn.	
  Adjourned	
  10:30am	
  
	
  

	
  

	
  



























CSCI 446 

 

Artificial Intelligence 

3 Cr. (Hrs.:3 Lec.)  

An introduction to the basic concepts of Artificial Intelligence. Topics to be covered include the 

history of AI, the problems treated in AI, solution techniques, state spaces, search algorithms and 

heuristics, expert systems, natural language processing, and robotics. Students may not take this 

course for both 400 and 500 level credit. Prerequisite: CSCI 332 (1st) 

Course generally offered fall (1st) semester. 

Expectations: 

E1. Students should have a thorough understanding of space and time complexity of data 

structures and algorithms. (CSCI 332) 

 

E2. Students should have a thorough understanding of recursion and recursive problem solving 

techniques, and list structures and the algorithms associated with them. (CSCI 232) 

 

E3. Students should have a thorough understanding of graphs, trees, and the algorithms 

associated with them. (CSCI 332) 

 

E4. Students should have a working knowledge of logic and logical methods, including 

propositional and predicate calculus. (CSCI 246) 

Course Outcomes: 

R1. Students know the historical background of the field of Artificial Intelligence. (CAC-h) 

 

R2. Students are aware of the relevant ethical considerations in the field of Artificial Intelligence. 

(CAC-e, g) 

 

R3. Students understand and define the concept of a state space for a problem. (CAC-a, j) 

 

R4. Students can describe and implement brute-force search techniques, such as breadth-first, 

depth-first, and iterative deepening. (CAC-a, b, c, j) 

 

R5. Students can describe and implement heuristic search techniques such as greedy and A*. 

(CAC-a, b, c, j) 

 

R6. Students can describe and implement adversarial search techniques such as minimax and 

alpha-beta pruning. (CAC-a, b, c, j) 

 



R7. Students can describe and implement constraint satisfaction techniques such as backtracking 

and local search methods. (CAC-a,b, c, j) 

 

R8. Students understand the use of logic (propositional and predicate calculus) as means of 

representing knowledge in a computer system. (CAC-a, b, c, j) 

 

R9. Students can perform theorem proving using resolution in a logical knowledge-based system. 

(CAC-a, b, c, j) 

 

R10. Students understand the concept of probabilistic reasoning and can determine when to use 

this concept. (CAC-a, b, c, j) 

 

R11. Students are able to apply Bayes theorem to determine conditional probabilities and can use 

Bayesian networks to model and reason about problems. (CAC-a, b, c, j) 

 

R12. Students understand and can work with Markov models and reinforcement learning. (CAC-

h) 

  



CSCI 546 

 

Artificial Intelligence 

3 Cr. (Hrs.:3 Lec.)  

An introduction to the basic concepts of Artificial Intelligence. Topics to be covered include the 

history of AI, the problems treated in AI, solution techniques, state spaces, search algorithms and 

heuristics, expert systems, natural language processing, and robotics. Students may not take this 

course for both 400 and 500 level credit. Prerequisite: CSCI 332 or consent of instructor (1st) 

Course generally offered fall (1st) semester. 

Expectations: 

E1. Students should have a thorough understanding of space and time complexity of data 

structures and algorithms. (CSCI 332) 

 

E2. Students should have a thorough understanding of recursion and recursive problem solving 

techniques, and list structures and the algorithms associated with them. (CSCI 232) 

 

E3. Students should have a thorough understanding of graphs, trees, and the algorithms 

associated with them. (CSCI 332) 

 

E4. Students should have a working knowledge of logic and logical methods, including 

propositional and predicate calculus. (CSCI 246) 

Course Outcomes: 

R1. Students know the historical background of the field of Artificial Intelligence. (CAC-h) 

 

R2. Students are aware of the relevant ethical considerations in the field of Artificial Intelligence. 

(CAC-e, g) 

 

R3. Students understand and define the concept of a state space for a problem. (CAC-a, j) 

 

R4. Students can describe and implement brute-force search techniques, such as breadth-first, 

depth-first, and iterative deepening. (CAC-a, b, c, j) 

 

R5. Students can describe and implement heuristic search techniques such as greedy and A*. 

(CAC-a, b, c, j) 

 

R6. Students can describe and implement adversarial search techniques such as minimax and 

alpha-beta pruning. (CAC-a, b, c, j) 

 



R7. Students can describe and implement constraint satisfaction techniques such as backtracking 

and local search methods. (CAC-a,b, c, j) 

 

R8. Students understand the use of logic (propositional and predicate calculus) as means of 

representing knowledge in a computer system. (CAC-a, b, c, j) 

 

R9. Students can perform theorem proving using resolution in a logical knowledge-based system. 

(CAC-a, b, c, j) 

 

R10. Students understand the concept of probabilistic reasoning and can determine when to use 

this concept. (CAC-a, b, c, j) 

 

R11. Students are able to apply Bayes theorem to determine conditional probabilities and can use 

Bayesian networks to model and reason about problems. (CAC-a, b, c, j) 

 

R12. Students understand and can work with Markov models and reinforcement learning. (CAC-

h) 

R13. Students will implement a real-world project using techniques presented over the semester. 

 







CSCI 447 

 

Machine Learning 

3 Cr. (Hrs.:3 Lec.)  

Introduction to the framework of learning from examples. Topics include various learning 

algorithms such as neural networks, Bayesian networks, and genetic algorithms, and generic 

learning principles such as bias/variance, MDL principle, and ethical considerations. Review 

statistical learning techniques, yet focuses on non-statistical techniques. Students may not take 

this course for both 400 and 500 level credit. Prerequisite CSCI 332. (2nd) 

Course generally offered spring (2nd) semester. 

E1. Students should have a thorough understanding of space and time complexity of data 

structures and algorithms. (CSCI 332) 

 

E2. Students should have a thorough understanding of recursion and recursive problem solving 

techniques, and list structures and the algorithms associated with them. (CSCI 232) 

 

E3. Students should have a thorough understanding of graphs, trees, and the algorithms 

associated with them. (CSCI 332) 

 

E4. Students should have a working knowledge of logic and logical methods, including 

propositional and predicate calculus. (CSCI 246) 

Course Outcomes: 

R1. Be comfortable with machine learning fundamentals including probability, linear algebra, 

data analysis, the overall machine learning process and general dimensions of machine learning 

problems 

 

R2. Have reviewed the statistical techniques of regression, clustering and the nearest neighbor 

approach. 

 

R3. Understand and be able to implement machine learning algorithms such as neural networks, 

Bayesian networks and genetic algorithms. 

 

R4. Be able to discuss tradeoffs between different machine learning algorithms, hyperparameter 

selection heuristics, and bias/variance. 

 

R5. Understand performance metrics and what measures to use to compare results from different 

models. 

 

R6. Be able to identify and implement ensemble learning techniques. 



 

R7. Be able to develop workable representations for the various approaches, and identify 

situations in which data manipulation must be used prior to learning. 

 

R8. Understand ethical considerations and assumptions behind the development of a learned 

model. 

  



CSCI 547 

 

Machine Learning 

3 Cr. (Hrs.:3 Lec.)  

Introduction to the framework of learning from examples. Topics include various learning 

algorithms such as neural networks, Bayesian networks, and genetic algorithms, and generic 

learning principles such as bias/variance, MDL principle, and ethical considerations. Review 

statistical learning techniques, yet focuses on non-statistical techniques. Students may not take 

this course for both 400 and 500 level credit. Prerequisite CSCI 332 or consent of instructor. 

(2nd) 

Course generally offered spring (2nd) semester. 

E1. Students should have a thorough understanding of space and time complexity of data 

structures and algorithms. (CSCI 332) 

 

E2. Students should have a thorough understanding of recursion and recursive problem solving 

techniques, and list structures and the algorithms associated with them. (CSCI 232) 

 

E3. Students should have a thorough understanding of graphs, trees, and the algorithms 

associated with them. (CSCI 332) 

 

E4. Students should have a working knowledge of logic and logical methods, including 

propositional and predicate calculus. (CSCI 246) 

Course Outcomes: 

R1. Be comfortable with machine learning fundamentals including probability, linear algebra, 

data analysis, the overall machine learning process and general dimensions of machine learning 

problems 

 

R2. Have reviewed the statistical techniques of regression, clustering and the nearest neighbor 

approach. 

 

R3. Understand and be able to implement machine learning algorithms such as neural networks, 

Bayesian networks and genetic algorithms. 

 

R4. Be able to discuss tradeoffs between different machine learning algorithms, hyperparameter 

selection heuristics, and bias/variance. 

 

R5. Understand performance metrics and what measures to use to compare results from different 

models. 

 



R6. Be able to identify and implement ensemble learning techniques. 

 

R7. Be able to develop workable representations for the various approaches, and identify 

situations in which data manipulation must be used prior to learning. 

 

R8. Understand ethical considerations and assumptions behind the development of a learned 

model. 

R9. Demonstrate the ability to implement one or more learning techniques using a real-life 

dataset. 

 









 

CSCI 477  
 

Computer Modeling and Simulation 
3 Cr. (Hrs.: 3 Lec.) 

Covers various computational modeling and simulation principles and techniques applicable to 
various domains of engineering and science. The course will rely on the python programming 
language and use frameworks such as PySim to explore topics in discrete event simulation; such 
as Apache Mesa to explore agent-based modeling; and SciPy to explore topics in continuous 
time simulation. Students will implement and apply these methods, including model verification 
and validation, to basic examples. Other topics include matrix languages, ODE solving, PDE 
solving, finite difference approximation, finite element methods, and visualize data generated 
from computer simulations.  Students may not take this course for both 400 and 500 level 
credit. 
Prerequisite: (CSCI 112 or CSCI 117 or CSCI 135) and  
                         M 273 and STAT 332 or Consent of Instructor (1st) 

Expectations: 

E1. The student should be able to program in a high-level programming language and/or 
create programs within a software packages – such as MATLAB, R, etc. 

E2. The student should have a foundation in calculus and statics.  
E3. Student should have explored mathematical models within their discipline. 

Course Outcomes: 

R1. Be familiar with the importance of modeling for science and engineering. 
R2. Be able to identify different types of models and simulation.   
R3. Be able to create a computer simulation of a set of observations based on the system’s 

physical characteristics.  
R4. Be able to solve both ordinary and partial differential equations with computers. 
R5. Know how to verify and validate a computational model using data.  
R6. Know how to construct a computer visualization of the model results. 
R7. Understand the quality of the model and sources of errors. 
 



 

CSCI 577  
 

Computer Modeling and Simulation 
3 Cr. (Hrs.: 3 Lec.) 

Covers various computational modeling and simulation principles and techniques applicable to 
various domains of engineering and science. The course will rely on the python programming 
language and use frameworks such as PySim to explore topics in discrete event simulation; such 
as Apache Mesa to explore agent-based modeling; and SciPy to explore topics in continuous 
time simulation. Students will implement and apply these methods, including model verification 
and validation, to basic examples, eventually completing a project within their discipline to 
design a representative model, implement the model, complete a verification and validation of 
the model, and update the model to reflect corrections, improvements and enhancements. 
Other topics include matrix languages, ODE solving, PDE solving, finite difference 
approximation, finite element methods, and visualize data generated from computer 
simulations.  Students may not take this course for both 400 and 500 level credit. 
Prerequisite: (CSCI 112 or CSCI 117 or CSCI 135) and  
                         M 273 and STAT 332 or Consent of Instructor (1st) 

Expectations: 

E1. The student should be able to program in a high-level programming language and/or 
create programs within a software packages – such as MATLAB, R, etc. 

E2. The student should have a foundation in calculus and statics.  
E3. Student should have explored mathematical models within their discipline. 

Course Outcomes: 

R1. Be familiar with the importance of modeling for science and engineering. 
R2. Be able to identify different types of models and simulation.   
R3. Be able to create a computer simulation of a set of observations based on the system’s 

physical characteristics.  
R4. Be able to solve both ordinary and partial differential equations with computers. 
R5. Know how to verify and validate a computational model using data.  
R6. Know how to construct a computer visualization of the model results. 
R7. Understand the quality of the model and sources of errors. 
R8. Have made use of one of the simulation frameworks discussed throughout the course to 

create a term modeling project within their discipline and present a working 
computational model at the end of the term. 

 









 

CSCI 479  
 

Scientific Computing 
3 Cr. (Hrs.: 3 Lec.) 

Provides an overview of multi-core, multi-processor, heterogeneous computer architectures 
and their runtime systems. Students will implement applied computational models and 
simulations using an array of high-performance computing systems to explore notions of 
scalability, extensibility, heterogeneity, and performance in these environments. Software 
engineering issues of specification, maintainability, validation and verification, and versioning 
will be explored. Lastly, data modeling will be central to mapping large scale problem sets to 
differing hardware platforms. Topics include high-performance architectures, heterogeneous 
computing, parallel programming, software tools and packages (Python4, SciPy), algorithm 
design, characteristics of commonly used numerical methods, mapping of solution methods to 
modern multi-processor systems, and performance. Students may not take this course for both 
400 and 500 level credit. 
Prerequisite: CSCI 332 and (M 426 or CSCI 477) (2nd) 

Expectations: 

E1. Know how to work in a UNIX/Linux environment to manipulate files, use and integrate 
existing software packages and libraries, and can compile/execute custom programs. 

E2. Understand the basics of the algorithmic analysis – asymptotic Big-O complexity. (CSCI 
332) 

E3. Student should understand how the formal steps to create a mathematical or 
computation model. (M 426 or CSCI 477) 

Course Outcomes: 

R1. Be familiar with basic computer architecture principles, including the SIMD & MIMD 
execution models, data cache, shared & distributed memory, multi-core processors, and 
graphical processing units (GPUs). 

R2. Be able to set up a virtual machine and install multiple operating systems on it. 
R3. Understand basic concepts of parallel programming, including local vs. shared data, data 

dependencies, race conditions, multi-threaded programming with OpenMP, multi-
process programming with MPI, and GPU computing. 

R4. Know how to develop, analyze (Big-O complexity), and code both serial and parallel 
algorithms to solve scientific problems.   

R5. Know how to test and debug both serial and parallel programs. 
R6. Know how to submit programs for execution on a multi-user HPC system through a job 

queuing system.  
R7. Understand how to measure, interpret, and report the performance of their code, 

including the speedup on a multiprocessor system. 



R8. Understand basic compiler optimization options and know how to use them to evaluate 
and improve code performance. 

R9.  Learn about cloud computing options and Map/Reduce computational paradigm. 
 



 

CSCI 579  
 

Scientific Computing 
3 Cr. (Hrs.: 3 Lec.) 

Provides an overview of multi-core, multi-processor, heterogeneous computer architectures 
and their runtime systems. Students will implement applied computational models and 
simulations using an array of high-performance computing systems to explore notions of 
scalability, extensibility, heterogeneity, and performance in these environments. Software 
engineering issues of specification, maintainability, validation and verification, and versioning 
will be explored. Lastly, data modeling will be central to mapping large scale problem sets to 
differing hardware platforms. Topics include high-performance architectures, heterogeneous 
computing, parallel programming, software tools and packages (Python4, SciPy), algorithm 
design, characteristics of commonly used numerical methods, mapping of solution methods to 
modern multi-processor systems, and performance. Students may not take this course for both 
400 and 500 level credit. 
Prerequisite: CSCI 332 and (M 426 or CSCI 477) (2nd) 

Expectations: 

E1. Know how to work in a UNIX/Linux environment to manipulate files, use and integrate 
existing software packages and libraries, and can compile/execute custom programs. 

E2. Understand the basics of the algorithmic analysis – asymptotic Big-O complexity. (CSCI 
332) 

E3. Student should understand how the formal steps to create a mathematical or 
computation model. (M 426 or CSCI 477) 

Course Outcomes: 

R1. Be familiar with basic computer architecture principles, including the SIMD & MIMD 
execution models, data cache, shared & distributed memory, multi-core processors, and 
graphical processing units (GPUs). 

R2. Be able to set up a virtual machine and install multiple operating systems on it. 
R3. Understand basic concepts of parallel programming, including local vs. shared data, data 

dependencies, race conditions, multi-threaded programming with OpenMP, multi-
process programming with MPI, and GPU computing. 

R4. Know how to develop, analyze (Big-O complexity), and code both serial and parallel 
algorithms to solve scientific problems.   

R5. Know how to test and debug both serial and parallel programs. 
R6. Know how to submit programs for execution on a multi-user HPC system through a job 

queuing system.  
R7. Understand how to measure, interpret, and report the performance of their code, 

including the speedup on a multiprocessor system. 



R8. Understand basic compiler optimization options and know how to use them to evaluate 
and improve code performance. 

R9.  Learn about cloud computing options and Map/Reduce computational paradigm. 
R10. Design and implement a non-trivial serial and parallel program and analyze the 

algorithmic performance and identify performance barriers such as data contention, 
bottleneck, and dependency and discuss strategies for solving these performance 
barriers. 

 







 

CSCI 599  
 

Computational Science Project 
3 Cr. (Hrs.: 3 Lec.) 

An individual research or design project in computational science. The project will be 
interdisciplinary in nature combining computing within a domain specific scientific discipline. 
Student will select a faculty member within their discipline and within the Department of 
Computer Science to act as project advisors.  
Prerequisite: M 526, Mathematical Modeling or CSCI 577,  Computer Modeling and Simulation 
(On Dem.) 

Course Outcomes: 

R1. Maintain a project journal – either electronic or in a notebook – that documents the 
activities involved in the design, development, and presentation of the project. This 
information should be a running log of work performed, challenges encountered, 
changes to the project as a result, and remedies performed. 

R2. Develop a detailed project proposal that must include: 
a. A thesis statement related to their scientific domain 
b. Goals and Objectives for the project upon completion 
c. A description of how the results of this project will further their work within their 

scientific domain 
d. A high-level set of tasks required to complete the project 
e. A high-level timeline showing work effort and task completion for the project 

R3. Be able to develop a coded solution that implements their project with an emphasis on: 
a. Validation and unit testing 
b. Modularity and portability 
c. Parallelization 
d. Documentation that incorporates specific use cases for their project results 

R4. Provide a final presentation of project to project advisors, highlighting the anticipated 
goals and objectives of the project 

R5. Provide a final report submitted to the project advisors detailing the experience of 
developing this project – mostly from the maintained journal. 

 

















Executive Summary 

Below is a listing of the CRC requests in this packet. None of these courses are service courses, and the 

changes should not affect other programs. I wanted to add this header, though, so you can make the 

decision to print them out or not – there are a lot of pages. 

 

Class/Program Change 

CSCI 347 Description, pre-req, timing 

CSCI 440 New course 

CSCI 460 pre-req, co-req 

CSCI 470 description 

CSCI 486 pre-req, timing 

CSCI 494 name, description (eliminate ESOF 494) 

CSCI 499 desription, W, credit, pre-req 

ESOF 322 description 

ESOF 326 co-req, increase credits 

ESOF 328 description 

ESOF 411 pre-req 

ESOF 427 description, pre-req 

ESOF 486 name, description, credit, pre-req 

ESOF 487 description, co-req, credit 
 







CSCI 347 

 

Data Mining 

3 Cr. (Hrs.:3 Lec.)  

Provides a grounding in data mining techniques and prepares students to design, use, and 

evaluate these techniques in a variety of application domains and for the purpose of decision 

support. Topics include decision trees, rule based systems, statistical approaches, and instance 

based approaches. Prerequisites: (CSCI 114, CSCI 117, or CSCI 135), and (M 141 or M 151 or 

higher), and (CSCI 340 or BMIS 375). (2nd) 

Course generally offered spring (2nd) semester. 

Expectations: 

E1. Students have basic computer skills and familiarization with common microcomputer 

applications, including web browsing, email, text editing, spreadsheets, and file manipulation. 

 

E2. Students have had College Algebra (M121) or the equivalent. 

Course Outcomes: 

R1. Students can identify key characteristics of data mining and/or decision support projects, and 

can use these characteristics to choose appropriate data mining techniques. 

 

R2. Students understand and can apply data preprocessing techniques appropriately. 

 

R3. Students understand the underlying theory, biases, strengths, and weaknesses of different 

data mining techniques. 

 

R4. Students understand and are able to apply measures of success to algorithm output, and can 

measure performance differences between algorithms. 

 

R5. Students are able to use data mining algorithms including decision trees, rule based systems, 

statistical approaches, instance based approaches, linear techniques, and clustering, to both 

example data sets and real life data sets. 

 

R6. Students have a firm grasp of supervised and unsupervised approaches to data mining and 

when to use each type. 

 

 

 







 

CSCI 440  
 

Database Systems and Architectures 
3 Cr. (Hrs.: 3 Lec.) 

Advanced concepts in traditional relational database systems are explored, along with 
alternative database systems including document-oriented, graph-oriented, and object-
oriented systems. Database architectures such as distributed, in-memory and replicated are 
covered, with their contributions to scalability, reliability and fault tolerance. Design 
considerations such as relational algebras, functional dependencies, normal forms, and query 
execution are also explored. Lastly, integration of databases into software and the benefits of 
creating a database API is developed. 
Prerequisite: BMIS 375 or CSCI 340 (2nd) 

Expectations: 

E1. The student should be able to program fluently in a high-level programming language.  
(CSCI 332) 

E2. The student should have a firm understanding of a relational database management 
system (BMIS 375 or CSCI 340) 

E3. The student should understand how to work with data and the data lifecycle (BMIS 375) 

Course Outcomes: 

R1. Understand functional dependencies and transform a database schema into various 
normal forms and produce the data definition language (DDL) in the target database 
system. 

R2. Understand how to use relational algebras to characterize database schema, simplify 
the schema, understand how queries against these schemata are execute by the 
database system. 

R3. Explore, design, and implement non-relational database systems, such as document, 
graph and object-oriented.   

R4. Be introduced to different database architectures related to performance and data 
integrity requirements.  

R5. Develop a database application programming interface (API) using DDL statements that 
provide a layer of abstraction between the application and the database system.  

R6. Explore how to profile and measure database system and architecture performance. 
R7. Integrate one or more database systems into an application by creating a database API. 
 







CSCI 460 

 

Operating Systems 

3 Cr. (Hrs.:3 Lec.)  

I/O management, memory management, processor management, device management, and 

performance measurement/evaluation are examined. Other operating systems, theoretical and 

current, are discussed. Prerequisite: CSCI 332, Co-requisite: CSCI 361 (2nd) 

Course generally offered spring (2nd) semester. 

Expectations: 

E1. The student should understand commonly used data structures such as queues, stacks, and 

trees. (CSCI 332) 

 

E2. The student should have a high-level understanding of how a processor works. (CSCI 361) 

 

E3. The student should be able to quickly learn to write programs in the C programming 

language. (CSCI 332) 

Course Outcomes: 

R1. Students understand how the operating system depends on and interacts with the hardware 

(privilege levels, interrupts, memory protection, etc) and that it acts as an extended machine and 

a resource manage. (CAC-h; EAC-i) 

 

R2. Students understand the major trends in the history and development of operating systems. 

(CAC-h; EAC-i) 

 

R3. Students know how operating systems create, schedule, and manage processes. (CAC-i; 

EAC-k) 

 

R4. Students know how operating systems provide mechanisms for sharing resources between 

processes and inter process communication: race conditions, critical sections, mutual exclusion, 

semaphores, monitors, message passing. (CAC-i, CAC-j; EAC-k) 

 

R5. Students know how operating systems manage input and output devices. (CAC-i, EAC-k) 

 

R6. Students know how operating systems manage memory, with an emphasis on virtual 

memory and paging. (CAC-i; EAC-k) 

 

R7. Students know how operating systems manage file systems. (CAC-i; EAC-k) 

 



R8. Students have written computer programs that make use of the services offered by an 

operating system and made minor changes to an actual operating system. (CAC-a, c, i; EAC-a, k, 

SEC-1) 

 

R9. Students have researched a current topic in operating systems, written a paper based on their 

research, and presented the paper to the rest of the class. (CAC-f, i; EAC-g, k) 

 







 

CSCI 470  
 

Web Science 
3 Cr. (Hrs.: 3 Lec.) 

This course examines the structure of the world wide web from a software architecture point of 
view and how best to engineer software applications using web technologies. The structure is 
also examined as the world’s largest distributed data repository of information and how to 
apply descriptive logic in a semantic graph framework to make inferences from this information 
and build ontologies. Finally, topics in cryptology are examined for how to construct secure 
protocols and hashes used to reduce the vulnerabilities of threat vectors in web applications.  
Prerequisite: CSCI 466 (2nd) 

Expectations: 

E1. The student should be able to program fluently in a high-level programming language.  
(CSCI 332) 

E2. The student should have a firm understanding of network protocols, TCP/IP, and the 
network stack. (CSCI 466) 

E3. The student should be able to write network-driven software in a client-server 
architecture using a high-level programming language. (CSCI466) 

Course Outcomes: 

R1. Understand and be able to use the basic resources, data formats, and protocols used in 
the Internet.  

R2. Be able to build robust and load balanced client-server applications that makes use of 
web components and protocols.   

R3. Understand and be able to use public/private key cryptography in an application.  
R4. Understand how to manage state in a state-less protocol environment and make use of 

these principles in a modern web application. 
R5. Explore the use of different media types with web-based applications and become 

familiar with MIME descriptors and file formats for the major media and data types. 
R6. Explore the creation of Single-Page Web Applications; first authoring these by using low-

level tools and later using a front-end application framework. 
R7. Explore the creation of web-services; first authoring these by using low-level tools and 

later using a middle-ware application framework. 
R8. Explore the creation of a data-store for managing application state through data 

models; first authoring these by using low-level tools and later using back-end 
application framework. 

R9. Have designed and implemented a web application using a full-stack application 
development framework. 
 







CSCI 486 

 

Senior Project 

Variable Cr. (Hrs.:0 Lab)  

Individual or small group pursuit of a project preferably an advanced topic in computing. 

Prerequisite: Senior standing. Consent of department (On demand) 

Senior Design Project Learning Agreement. Course generally offered on demand. 

Expectations: 

E1. The student should be able to program fluently in several languages. (CSCI 135, CSCI 136, 

CSCI 255, CSCI 232, CSCI 332, CSCI 305) 

 

E2. The student should understand advanced programming concepts and constructs. (CSCI 232, 

CSCI 332, CSCI 46, CSCI 305, CSCI 340, CSCI 361, CSCI 460) 

 

E3. The student should understand the software development life cycle and the need for using 

appropriate software development techniques. (ESOF 322, ESOF 326) 

 

E4. The student should have the ability to work independent of supervision, and manage time 

and deadlines appropriately. (Senior Standing) 

Course Outcomes: 

R1. The student will demonstrate the ability to apply knowledge of computing and mathematics 

acquired in their previous coursework to the solutions of research problem or a client project. 

(CAC-a) 

 

R2. The student will demonstrate the ability to analyze a problem and identify the appropriate 

computing requirements appropriate to its solutions. (CAC-b) 

 

R3. The student will demonstrate the ability to design, implement and evaluate computer-based 

systems, processes, components, or programs to meet desired needs. (CAC-c) 

 

R4. The student will recognize the need for, and demonstrate the ability to, engage in continuing 

professional development. (CAC-h) 

 

R5. The student will demonstrate the ability to use current techniques, skills, and tools necessary 

for computing practice, as appropriate to the problem or project. (CAC-i) 

 

R6. The student will demonstrate the ability to apply mathematical foundations, algorithmic 

principles, and computer science theory in the modeling and design of computer-based systems 

http://cs.mtech.edu/wp-content/uploads/2018/01/senior-design-learning-agreement-for-csci-486.docx


in a way that demonstrates comprehension of the tradeoffs involved in design choices. (CAC-j) 

 

R7. The student will demonstrate the ability to apply design and development principles in the 

construction of software of varying complexity. (CAC-k) 

 







CSCI 494 

 

Senior Seminar 

1 Cr. (Hrs.:1 Lec.)  

Investigations in the Computer Science and Software Engineering fields. Students will report on 

their internship experience, present their senior design projects, and/or present their 

undergraduate research. Faculty and guest speakers will discuss current issues in computer 

science and software engineering. Students will take an exam covering their computer-related 

coursework. This is a required seminar for computer science and software engineering seniors. 

Prerequisite: Senior standing or Consent of Instructor. (2nd) 

Course generally offered spring (2nd) semester. 

Course Outcomes: 

R1. Students made one 35 to 40 minute technical presentation on a topic related to their 

internship, senior design project, undergraduate research project, or area of personal interest. 

(CAC-f; EAC-g) 

 

R2. Students attended seminars by faculty members concerning the need for professional 

development, historical perspectives, and societal issues relating to computer technology. (CAC-

h; EAC-i, j) 

 







 

CSCI 499W 

 

Capstone: Data Science Project 

4 Cr. (Hrs.:0 Lab)  

No description available. (On Dem.) 

Course offered on demand. 

An individual research or design project in data science. Student will select a faculty member 

within their discipline and within the Department of Computer Science to act as project advisor.  

Prerequisite: Senior Standing (On Dem.) 

Course Outcomes: 

R1. Maintain a project journal – either electronic or in a notebook – that documents the 

activities involved in the design, development, and presentation of the project. This 

information should be a running log of work performed, challenges encountered, changes 

to the project as a result, and remedies performed. 

R2. Develop a detailed project proposal which will be subject to review and revision. This 

proposal must include: 

a. A thesis statement related to their scientific domain 

b. Goals and Objectives for the project upon completion 

c. A description of how the results of this project will work within their domain 

d. A high-level set of tasks required to complete the project 

e. A high-level timeline showing work effort and task completion for the project 

R3. Be able to develop a coded solution that implements their project which includes: 

a. Data analysis and partitioning of the chosen data set 

b. Documentation on algorithms attempted and chosen, including choice (and 

justification) of hyper-parameters 

c. Results on training, validation and test sets 

d. Documentation that explains the results 

R4. Provide a final presentation of project to project advisors, highlighting the anticipated 

goals and objectives of the project 

R5. Provide a final report submitted to the project advisors detailing the experience of 

developing this project – mostly from the maintained journal. 

 







ESOF 322 

 

Software Engineering 

3 Cr. (Hrs.:3 Lec.)  

Studies the process of engineering software applications and systems. Topics include process 

models, metrics, requirements engineering, design, testing, quality assurance, configuration 

management and software inspections. Students gain experience in these areas by working on a 

software project. Prerequisites: CSCI 332 & Junior standing. (1st) 

Course generally offered fall (1st) semester. 

Expectations: 

E1. Students have a basic understanding of object-oriented programming and can create multi-

class programs in C++. (CSCI 232) 

 

E2. Students know basic error-handling, and debugging techniques. (CSCI 135, 136, 232) 

Course Outcomes: 

At the conclusion of this course those students who receive at least a grade of C- will: 

 

R1. Understand what it means to “engineer” software. (CAC-a, b,c, i; EAC- a, c, e, k, 1) 

 

R2. Understand standard life-cycle process models such as the Waterfall, Incremental, Spiral and 

Agile models. Know the properties of these models, and given a development environment and 

project goals can select an appropriate development process model.(CAC-h,i, k; EAC-a, c, e,i, k) 

 

R3. Understand security and social issues and responsibilities and be able to analyze the local 

and global impact of computing on individuals, organizations, and society. (CAC-g,h; EAC-h,i) 

 

R4. Understand quality issues such as usability, reliability, availability, maintainability, 

portability, and performance,and how these must be considered throughout the life cycle. (CAC-

a, h,i, k; EAC-a, c, e, i, k, 1) 

 

R5. When given the description of a small program, be able to write a consistent and complete 

set of concise and verifiable requirements for that program that conforms to a small program 

standard. (CAC-b, c, f, k; EAC-a, c, e, g, k, 1) 

 

R6. When a given set of requirements for a small program that conforms to the requirements 

satisfying R5, be able to write a design for that program that conforms to a design standard. 

(CAC-c, f, k; EAC-a, c, e, g, k, 1) 

 



R7. When given the requirements and design for a small module, be able to specify test 

conditions and test files/scenarios and scripts that provide a complete functional test of the 

program. For C++ programs students can obtain and explain the test coverage measures for these 

tests.(CAC-a, c, f, k; EAC-a, c, e, g, k, ) 

 

R8. When given the requirements and design for a small module be able to write a random test 

file generator. (CAC-a,c,i, k; EAC-a, c, e, g, k, 1, 2) 

 

R9. Appreciate the need for and can adhere to a coding standard. (CAC-c, k; EAC-a,c,e, 1) 

 

R10. When given the requirements and design, be able to write low-defect (by inspection) 

correctness arguments for the design algorithm that conform to a module development standard. 

(CAC-f, k; EAC-a, c, e, g, k, 1) 

 

R11. When given code that conforms to a source file standard and is documented by proceeding 

sections of its standard, construct an argument that the code correctly implements the algorithm 

statements. (CAC-f, k; EAC-a, c, e, g, k, 1) 

 

R12. Understand the importance of software inspections throughout the life cycle, and will have 

performed several such reviews and inspections according to the documented procedures for 

such reviews and inspections. (CAC-c, k; EAC-a, c, k, 1) 

 

R13. Understand the difference between ethics and morals and the purpose of ethical codes. 

Students are familiar with the joint ACM/IEEE Software Engineering Code of Ethics and can use 

it to analyze the impact of computing and engineering solutions on individuals, organizations, 

and society. (CAC e, g, EAC-f, h) 

 







ESOF 326 

 

Software Maintenance 

3 Cr. (Hrs.:3 Lec.)  

Continues to study the process of developing software applications and systems. Software 

requirements, design and testing are addressed. Students gain experience in these areas by 

working on software maintenance projects that involve significant changes to a previously 

developed product and further development on a previously started project. CSCI 340, ESOF 

322 (2nd) 

Course generally offered spring (2nd) semester. 

Expectations: 

E1. Students entering this course should have a firm knowledge of multiple programming 

languages (from CSCI 136 and CSCI 232), algorithm design and analysis (from CSCI 232), 

databases (from CSCI 340) and software engineering (ESOF 322). 

 

E2. Students entering this course should be able to construct source files in C++ and Java that 

conform to the small module standards for such files. (ESOF 322). 

 

E3. Students entering this course should be able to write and execute any of the following 

standard software development documents (from ESOF 322). 

Course Outcomes: 

At the conclusion of this course those students who receive at least a grade of C- will have: 

 

R1. Demonstrated the ability to work effectively in a team setting on a multi-programmer, multi-

month, software project. (CAC-a, b, c, d, f, i, k; EAC-a, c, e, g, k, 1, 3) 

 

R2. Taken an existing project and either bring it to the next stage of completion or made major 

enhancements. (CAC-a, b, c, d, f, h, i, k; EAC-a, c, e, g, i, k, 1, 3) 

 

R3. Appreciate the importance of early and continuous involvement of all system stakeholders 

during the development cycle. (CAC-b, d, f, g; EAC-g) 

 

R4. Be able to create and follow a software test plan, report failures, correct faults, and resubmit 

test case results. (CAC-a, d, f, i, k; EAC-a, e, k, 1, 2, 3) 

 

R5. Understand the importance of software metrics and know the standard measurements such as 

person hours and lines of code. (CAC-d; EAC-a, c, k, 4) 

 



R6. Can describe his or her experience with the personal, technical, managerial and people 

aspects of a class maintenance project. (CAC-f; EAC-g, 4) 

 







ESOF 328 

 

Requirements & Specifications 

3 Cr. (Hrs.:3 Lec.)  

Concentrates on the development of requirements for software applications and systems. Topics 

include elicitation, analysis, documentation, and modeling software requirements. A formal 

specification language is one of the techniques used for modeling requirements. Co-requisite: 

ESOF 326 & CSCI 332 (2nd) 

Course generally offered spring (2nd) semester. 

Expectations: 

E1. The student has a basic grasp of traditional software engineering processes, such as 

requirements gathering, software design, implementation, and testing. (ESOF 322) 

 

E2. The student has been introduced to quantitative aspects of the software engineering process, 

including software metrics and formal methods. (ESOF 322) 

 

E3. Students are able to use propositional and predicate logic to specify and reason about 

program requirements (CSCI 246) 

 

E4. Students can use mathematical structures such as sets, relations, functions and sequences to 

reason about problems. (CSCI 246) 

Course Outcomes: 

R1. Students can enumerate the various types and purposes of requirements (EAC-k) 

 

R2. Students can identify the properties of well-written requirements and can identify the faulty 

aspects of inadequate requirements. (EAC-k) 

 

R3. Students have conceptual understanding of and practical experience with the steps of 

requirements production, including requirements elicitation, requirements validation, and 

requirements management. (EAC-e, g, 1) 

 

R4. Students have hands-on experience with the processes of formal software system 

specifications. (EAC-a, k, 1, 2) 

 

R5. Students know the connection between defective requirements and software project failure. 

(EAC-k) 

 



R6. Students have developed software requirements for a small system, or a portion of a large 

system. (EAC-g, k, 1) 

 







ESOF 411 

 

Software Verification and Validation 

3 Cr. (Hrs.:3 Lec.)  

Using industry standards, a text and other materials, this course will focus on understanding 

software verification and validation (V&V) concepts, processes, techniques and tools. In addition 

students will practice several V&V techniques in class exercises and lab assignments. 

Prerequisites: ESOF 322 (2nd) 

Course generally offered spring (2nd) semester. 

Expectations: 

E1. Students understand what it means to "engineer" software. (ESOF 322) 

 

E2. Students understand quality issues such as usability, reliability, availability, maintainability, 

portability, and performance, and how these must be considered throughout the life cycle. (ESOF 

322) 

 

E3. Understand the importance of software inspections throughout the life cycle, and will have 

performed several such inspections. (ESOF 322) 

Course Outcomes: 

At the conclusion of this course, those students who received a grade of C- or better will be able 

to perform the following: 

 

R1. Develop unit tests to thoroughly test methods, including database interactions, in at least two 

programming languages. 

 

R2. Perform value-based, state-based and interaction-based unit testing. 

 

R3. Perform test-driven development in at least two different programming languages. 

 

R4. Perform V-model software development, including acceptance, system, integration and unit 

testing. 

 

R5. Be familiar with common testing terms such as black box and white box testing, equivalence 

partitioning, boundary value analysis, and alpha and beta testing. 

 

R6. Understand concepts related to data flow analysis and its application to distributed systems. 

 



R7. Accurately describe the importance of collecting and analyzing effort, defect, and defect 

severity data. (EAC-g, i, k, 1) 

 







 

ESOF 427  
 

Software Design and Architecture 
3 Cr. (Hrs.: 3 Lec.) 

Builds on the student’s existing knowledge of and experience designing software. This course 
focuses on high-level design of software systems, so those systems satisfy quality attributes 
such as security, availability, performance, scalability, modifiability, and maintainability. 
Students learn the importance of designing software according to specific engineering 
principles using well understood software patterns and software architectures that isolate 
within the code base where change is likely to take place and ensure a robust code base that is 
engineered to integrate required changes over time through evolving requirements.  
Prerequisite: ESOF 328 and CSCI 332. (1st) 

Expectations: 

E1. Students have a conceptual understand of and practical experience with the steps of 
requirements production, including requirements elicitation, requirements validation, 
and requirements management. (ESOF 328) 

E2. Students have worked in a group to design, implement, test, and maintain a small 
software system (5000 lines of code) and appreciate the complexities of implementing a 
large software system. Students have made at least two presentations on aspects of the 
software systems that they implemented. (ESOF 322) 

E3. Students should have a solid understanding of commonly used data structures and well-
known algorithms and how to implement them in a high-level object-oriented 
programming language. (CSCI 332) 

Course Outcomes: 

R1. Be able to design and implement a term project in a high-level object-oriented program 
language by utilizing at least two (2) software design patterns and conforming to a well-
known software architecture. 

R2. Be able to analyze and articulate the impact of their engineered design on the quality 
attributes of their code base. 

R3. Understand the concept of software design patterns, why they are useful, and how they 
are created and promulgated. 

R4. Be familiar with some of the 23 “Gang of Four” design patterns and other useful 
patterns and give the requirements for an application for which at least one of the 
patterns studied applies, can select and appropriately utilize the pattern. 

R5. Must be able to provide a complete design document – using the latest version of UML 
– for the software being written.  

 







ESOF 486 

 

Senior Design Project I 

2 Cr. (Hrs.:1 Lec., 3 Lab)  

This two semester sequence is the capstone course for a Software Engineering degree. Students 

will work in teams of two to five under the direction of a mentor to either develop or re-engineer 

a complex software product. Each team will go through all of the steps of a software 

development process. Each team will develop a Software Requirements Specification, a 

Software Development Plan, a Software Design Description, and a Software Test Plan/Report 

and any other documents required for their product. Each team will prepare a campus 

presentation on their project. 

 
Prerequisite: ESOF 328 (Requirements & Specifications) 

Corequisite: COMX 338 (Usability Testing), ESOF 427 (Software Design & Architecture). 

 

Course is generally offered 1
st
 Semester 

ESOF 486/487 must be taken in sequence.  

 

Expectations: 

E1. The student must have good knowledge of programming (from CSCI 136 and CSCI 332), 

algorithm design and analysis (from CSCI 232, CSCI 332 and ESOF 427), databases (from CSCI 

340 or BMIS 375) and software engineering (from ESOF 322, ESOF 326, ESOF 328 and 

COMX 338). 

 

E2. The student should be able to write software development documents: a Software 

Requirements Specification (from ESOF 328), a Software Design Description and a Software 

Test Plan/Report (from ESOF 326 or ESOF 411). 

 

E3. The student should be able to quickly learn to use a high level programming language 

necessary for the assigned project. 

Course Outcomes: 

R1. Will have demonstrated the ability to work effectively in a team setting on a multi-

programmer, multi-month and multi-phase software project. (EAC-a, c, e, g, i, k; 1, 2, 3, 4) 

 

R2. Will be able to describe and discuss the professional and ethical responsibilities related to 

their project and similar projects. (EAC-f, g) 

 

R3. Will have demonstrated the ability to interact effectively with a client or customer in 



eliciting and/or verifying system requirements. (EAC-c, e, g, k; 1, 3) 

 

R4. Will have demonstrated the ability to have developed or modified software requirements and 

specifications for a software system.  

 

R5. Will have demonstrated the ability to develop a software development plan. 

 

R6. Will have demonstrated the ability to describe a system/module design by creating or 

extensively modifying a software design description. (EAC-a, c, k; 1, 2, 3) 

 

R7. Will have demonstrated the ability to develop a software test plan/report. 

 

R8. Will have demonstrated the ability to rigorously inspect or review all of the software 

engineering documents used in their project. (EAC-a, k; 1, 2, 3) 

 

R9. Will have demonstrated a working knowledge of software version and change management 

control. (EAC-a, k; 1, 2, 3) 

 

R10. Will have demonstrated a working knowledge of all the software development tools used in 

the development of the project's product. (EAC-a, i, k; 1, 2, 3) 

 

R11. Will have demonstrated an understanding of the impact of engineering solutions in a global, 

economic, environment and societal context. (EAC-h) 

 

R12. Will have demonstrated an understanding of contemporary issues. (EAC-j) 
 







ESOF 487 

 

Senior Design Project II 

2 Cr. (Hrs.: 6 Lab)  

This two semester sequence is the capstone course of a Software Engineering degree. Students 

will work in teams of two to five under the direction of the instructor to either develop or re-

engineer a complex software product. Each team will go through all of the steps of a software 

development process. Each team will develop a Software Requirements Specification, a 

Software Development Plan, a Software Design Description, a Software Test Plan/Report and 

any other documents required for their products. Each team will prepare a campus presentation 

on their project. 

Prerequisite: ESOF 486 (Senior Design Project I) 

Corequisite: ESOF 411 (Software Validation and Verification). 
 

Course is generally offered 2
nd

 Semester 

ESOF 486 and 487 must be taken in sequence.  

Expectations: 

E1. The student must have good knowledge of programming (from CSCI 136 and CSCI 332), 

algorithm design and analysis (from CSCI 232, CSCI 332 and ESOF 427), databases (from CSCI 

340 or BMIS 375, and CSCI 440) and software engineering (from ESOF 322, ESOF 326, ESOF 

328 and COMX 338). 

 

E2. The student should be able to write software development documents: a Software 

Requirements Specification (from ESOF 328), a Software Design Description and a Software 

Test Plan/Report (from ESOF 326 or ESOF 411). 

 

E3. The student should be able to quickly learn to use a high level programming language 

necessary for the assigned project. 

Course Outcomes: 

R1. Will have demonstrated the ability to work effectively in a team setting on a multi-

programmer, multi-month and multi-phase software project. (EAC-a, c, e, g, i, k; 1, 2, 3, 4) 

 

R2. Will be able to create a new product from scratch or extensively modify an existing product 

and will have demonstrated the ability to learn new technologies independently and/or the ability 

to apply technologies previously learned to new situations. (EAC-a, c, e, g, k, 1, 2, 3) 

 

R3. Will be able to describe what their team accomplished on their project. (EAC-g) 



 

R4. Will have demonstrated the ability to use a software development plan to successfully 

complete a multi-programmer, multi-month and multi-phase software development project, and 

to be able to apply quantitative measures in assessing progress toward the on-time, high-quality 

completion of a software development project. (EAC-c; 1, 2, 3, 4) 

 

R5. Will have demonstrated the ability to describe a system/module design by creating or 

extensively modifying a software  design  description. (EAC-a, c, k; 1, 2, 3) 

R6. Will have demonstrated the ability to follow a software test plan and to report on the results.  

 

R7. Will have demonstrated the ability to rigorously inspect or review all of the documents used 

in their project. (EAC-a, k; 1, 2, 3) 

 

R8. Will have demonstrated a working knowledge of software version and change management 

control. (EAC-a, k; 1, 2, 3) 

 

R9. Will have demonstrated a working knowledge of all the software development tools used in 

the development of the project's product. (EAC-a, i, k; 1, 2, 3) 

R10. Will have completed and demonstrated a nontrivial project. 

 





























Fall Semester  Spring Semester

FRESHMAN YEAR Credits Sem Grade Credits Sem Grade

CSCI 135 Fund. of Computer Science I 3 CSCI 136 Fund. of Computer Science II 3

CSCI 194 Seminar 1 COMX 230 Presenting Technical Inf.** 3

M 171 Calculus I 3 M 172 Calculus II 3

WRIT 121 Intro to Technical Writing** 3 -- -- Social Science Elective -- -- --

-- -- Humanities Elective -- -- -- 3

3 -- -- Science Elective* -- -- --

-- -- Social Science Elective -- -- -- 3

3

Total Credits 16 Total Credits 15

SOPHOMORE YEAR

CSCI 232 Data Struct & Algorithms 3 CSCI 332 Design and Analysis of Algor 3

CSCI 246 Discrete Structures 3 CSCI 340 Database Design 3

CSCI 255 Intro. To Embedded Systems 3 M 274 Intro. to Differential Equations 3

M 273 Multivariable Calculus 4 M 333 Linear Alegbra 3

-- -- Science Elective* -- -- -- -- -- Science Elective* -- -- --

4 4

Total Credits 17 Total Credits 16

JUNIOR YEAR

CSCI 305 Concepts of Prog. Languages 3 CSCI 361 Computer Architecture 3

ESOF 322 Software Engineering 3 ESOF 326 Software Maintenance 2 

STAT 332 Stats for Scientists & Engin 3 M 410 Numerical Computing** 3

-- -- Free Elective -- -- -- -- -- Humanities Elective -- -- --

1 3

-- -- Free Elective*** -- -- -- -- -- Free Elective*** -- -- --

3 3

Total Credits 13 Total Credits 14

SENIOR YEAR

CSCI 446 Artificial Intelligence 3 CSCI 438 Theory of Computation 3

CSCI 466 Networks 3 CSCI 460 Operating Systems 3

CSCI 498 Internship** 2 CSCI 470 Web Science 3

WRIT 321W Advanced Technical Writing** 3 CSCI 494 Seminar 1

-- -- Free Elective*** -- -- -- CSCI 498 Internship ** 2

3 -- -- Free Elective*** -- -- --

Total Credits 14 3

Total Credits 15

 

**WRIT 101 College Writing I can replace WRIT 121 Intro to Technical Writing. COMX 211 Adv. Public Speaking or COMX 111 Intro. to Public Speaking can replace COMX 230. 

    M 426 Mathematical Modeling can replace M 410

   or (BIOE 305) plus 3 more science credits;  (2) CHMY 141 w/lab 142, CHMY 143 w/lab 144 plus 3 more science credits; (3) GEO 101, GEO 257, GEO 259 plus 4 more science credits

*Science electives must include a two-semester sequence of laboratory science (min. of 11 credits total):  Either (1) two of the three following sets (BIOB 101/102), (BIOB 170)

2018 - 2019

Minimum credits for B.S. degree in Computer Science = 120

  (4) PHSX 234, 235 w/lab 236, and PHSX 237 w/lab 238 (take the physics sequence for the Electronic Control Systems Option.)

    CSCI 486 Senior Project can replace internship. WRIT 325W Writing in the Sciences or WRIT 322W Advanced Business Writing can replace WRIT 321W, 

 Montana Tech of the University of Montana

Bachelor of Science in COMPUTER SCIENCE
with

***Students may elect to pursue a 12-credit Computer Science degree option (reverse side) with free electives.  

Students in the Statistics Option need to take STAT 332 before beginning the courses in the option. 

Official in catalog 2018-2019

Business Applications Option Statistical Applications Option 

Electronic Control Systems Option Technical Communications Option 

Engineering Applications Option Health Care Informatics Option 

Name:  
 
Choose One Option Sophomore Year 

No  Option Game Development  Option 



Junior Year Fall Spring Sem/Gr

ACTG 201 3

ACTG 202 Principles of Managerial Accounting 3

* BMKT 325W Principles of Marketing 3

* BGEN 235 Business Law 3

* BMGT 335W Management and Organization 3

* BFIN 322 Business Finance 3

Junior Year Fall Spring Sem/Gr

EELE 201 3

* EELE 202 1

* EELE 261 3

* EELE 465 3

Senior Year

* PHSX 322 3

* EELE 203 4

* EELE 320 4

* EELE 317 Electronics (prereq EELE 203) 3

* GEOP 446 3

Junior Year Fall Spring Sem/Gr

* EGEN 105 Introduction to General Engineering 1

EGEN 201 Statics (prereq PHSX 234) 3

EGEN 215 Introduction to Computer Aided Design & Problem Solving 2

(pereq M172, EGEN 101, 201)

* EGEN 202 3

Senior Year

 EGEN 305 Mechanics of Materials (prereq EGEN 201 & M 172) 3

* EGEN 306 Mechanics of  Materials Lab (coreq EGEN 305) 1

* EGEN 318 2

* ENGR 4150 Engineering Computer Applications (even years only, prereq EGEN 215, 305, M274) 3

* select 2 or more courses to reach a minimum of 12 elective credits within the option.

Principles of Financial Accounting 

Process Instrumentation and Control (prereq EELE 201 & 202)

Dynamics (prereq EGEN 201 & M 172)

Computer Applications for Engineering Design (prereq EGEN 215/305)

COMPUTER SCIENCE DEGREE OPTIONS
Professional Electives --- Junior and Senior Years

Circuits II for Engineering (prereq EELE 201, 202 & M 274)

12 Credits for Each Option

Business Applications

Senior Year

Intro. To Logic Circuits (prereq EELE 201, 202)

Electronics for Scientists (prereq PHSX 237, 238)

Electronic Control Systems

Microcontroller Applications (prereq CSCI 255) (even years only)

Applied Linear Systems (prereq M274)

* select 3 or more courses to reach a minimum of 12 elective credits within the option

* select 2 courses out of 4

Engineering Applications 

Circuits I for Engineering (coreq M 172)

Circuits I for Engineering Lab (coreq EELE 201)



Junior Year Fall Spring Sem/Gr

* STAT 441 3

* STAT 432 3

Senior Year 

STAT 421 3
* STAT 422 3

* STAT 435 3

Junior Year Fall Spring Sem/Gr

* PTC 3156 3

PTC 3406W New Media I 3

+* WRIT 321W 3

+* WRIT 322W  3

* CSCI 311 3

Senior Year

* COMX 442 History, Technology, & Communication  3

+* WRIT 325W 3

* WRIT 350W Technical Editing (prereq WRIT 321W, or 322W, or 325W) 3

* WRIT 412W Advanced Writing: Documentation (prereq WRIT 321W, or 322W, or 325W) 3

* PTC 4406 New Media II 3

+in addition to GenEd 300 level writing requirement.

*select 3 courses out of 9

Fall Spring Sem/Gr

HIT 101 Intro to Health Care Informatics 3
* HIT 230 Overview of HCI Systems (prereq HCI 101) 4

* HIT 260 Workflow Process and Redesign (coreq HIT 101, CAPP 158) 3
* HCI 310 Health Care Delivery in US I (coreq HIT 101) 3

* HCI 316 Health Care Ethics and Regulation 3

* HCI 312 3

* HCI 320 Information Systems Security 3

* HCI 410 Projects and Systems Management 4

* HCI 420 Public Health Inf. (prereq HCI 310) 3

Fall Spring Sem/Gr

PTC 330 Introduction to Game Design 3

PTC 3406W 3

CSCI 441 Computer Graphics (prereq CSCI 332, M 333) 3

PTC 4406W New Media II 3

COMX 338 Usability Testing 3

CSCI 491 Special Topics - Computer Game Development 3

CSCI 492 3

Select 12 credtis from listed courses; *Project must be approved by CS faculty 

Writing in the Sciences 

Senior Year

Junior Year

Senior 

Mathematical Statistics  (every other year, prereq STAT 421)

Advanced Business Writing 

Statictical Computing & EDA (prereq STAT 332)

Probability Theory  (every other year, prereq STAT 332)

Regression and Model Building (every other year, prereq STAT 332)

New Media I

Junior Year

Health Care Informatics 

Technical Communication

Advanced Technical Writing 

* Select 3 courses of 8; student must have the approval of the student's advisor & HCI department 

Data Driven Web Applications (prereq CSCI 135, or 110, or 114, or 112, or 117)

Health Care Delivery in the US II (prereq HCI 310)

Game Development 

Independent Study - Computer Game Development Project*

Statistical Applications

Digital Video Productions

* select 3 courses out of 4

Experimental Design  (every other year, prereq STAT 332)



Fall Semester  Spring Semester

FRESHMAN YEAR Credits Sem Grade Credits Sem Grade

CSCI 135 Fund. of Computer Science I 3 CSCI 136 Fund. of Computer Science II 3

CSCI 194 Freshman Seminar 1 COMX 230 Presenting Technical Inf.** 3

M 171 Calculus I 3 M 172 Calculus II 3

WRIT 121 Intro to Technical Writing** 3 CSCI 255 Intro. To Embedded Systems 3

-- -- Humanities Elective -- -- -- -- -- Science Elective* -- -- --

3 3

-- -- Social Science Elective -- -- --

3 Total Credits 15

Total Credits 16

SOPHOMORE YEAR

CSCI 232 Data Struct & Algorithms 3 CSCI 332 Design and Analysis of Algor 3

CSCI 246 Discrete Structures 3 M 274 Intro. to Differential Equations 3

M 273 Multivariable Calculus 4 M 333 Linear Alegbra 3

-- -- Free Elective -- -- -- -- -- Social Science Elective -- -- --

1 3

-- -- Science Elective* -- -- -- -- -- Science Elective* -- -- --

4 4

Total Credits 14 Total Credits 16

JUNIOR YEAR

CSCI 305 Concepts of Prog. Languages 3 CSCI 361 Computer Architecture 3

ESOF 322 Software Engineering 3 ESOF 326 Software Maintenance 3

STAT 332 Stats for Scientists & Engin 3 M 410 Numerical Computing** 3

BMIS 375 Data Analytics 3 CSCI 440 Advanced Database 3

-- -- Professional or Free Elective*** -- -- -- -- -- Humanities Elective -- -- --

3 3

Total Credits 15 Total Credits 15

SENIOR YEAR

CSCI 446 Artificial Intelligence 3 CSCI 438 Theory of Computation 3

CSCI 466 Networks 3 CSCI 460 Operating Systems 3

CSCI 498 Internship** 2 CSCI 470 Web Science 3

WRIT 321W Advanced Technical Writing** 3 CSCI 494 Senior Seminar 1

-- -- Professional or Free Elective*** -- -- -- CSCI 498 Internship ** 2

3 -- -- Professional or Free Elective*** -- -- --

Total Credits 14 3

Total Credits 15

***Students may elect to pursue a 12-credit Computer Science degree focus area (reverse side) with free electives.  

Students in the Statistics Option need to take STAT 332 before beginning the courses in the focus area. 

 Montana Tech of the University of Montana

Bachelor of Science in COMPUTER SCIENCE
with

Official in catalog 2019-2020

2019-2020

Minimum credits for B.S. degree in Computer Science = 120

  (4) PHSX 234, 235 w/lab 236, and PHSX 237 w/lab 238 (take the physics sequence for the Electronic Control Systems Option.)

    CSCI 486 Senior Project can replace internship. WRIT 325W Writing in the Sciences or WRIT 322W Advanced Business Writing can replace WRIT 321W, 

   or (BIOE 305/306) plus 3 more science credits;  (2) CHMY 141 w/lab 142, CHMY 143 w/lab 144 plus 3 more science credits; (3) GEO 101, GEO 257, GEO 259 plus 4 more science credits

*Science electives must include a two-semester sequence of laboratory science (min. of 11 credits total):  Either (1) two of the three following sets (BIOB 101/102) or (BIOB 117 & BIOE 172)

**WRIT 101 College Writing I can replace WRIT 121 Intro to Technical Writing. COMX 211 Adv. Public Speaking or COMX 111 Intro. to Public Speaking can replace COMX 230. 

    M 426 Mathematical Modeling can replace M 410

Business Applications Statistical Applications 

Electronic Control Systems Technical Communications 

Engineering Applications Health Care Informatics 

Name:  
 
Choose One Focus Area Sophomore Year 

None Game Development 



 

Junior Year Fall Spring Sem/Gr

ACTG 201 3

ACTG 202 Principles of Managerial Accounting 3

* BMKT 325W Principles of Marketing 3

* BGEN 235 Business Law 3

* BMGT 335W Management and Organization 3

* BFIN 322 Business Finance 3

Junior Year Fall Spring Sem/Gr

EELE 201 3

* EELE 202 1

* EELE 261 3

* EELE 465 3

Senior Year

* PHSX 322 3

* EELE 203 4

* EELE 320 4

* EELE 317 Electronics (prereq EELE 203) 3

* GEOP 446 3

Junior Year Fall Spring Sem/Gr

EGEN 101 Introduction Engineering Calculations & Problem Solving 3

EGEN 201 Statics (prereq PHSX 234) 3

* EMEC 215 Intro to Modeling for Mechanical Engineers (prereq M172, EGEN 101) 1

Senior Year

* EGEN 202 3

* EGEN 305 Mechanics of Materials (prereq EGEN 201 & M 172) 3

* EGEN 306 Mechanics of  Materials Lab (co-req EGEN 305) 1

* EGEN 318 2

Dynamics (prereq EGEN 201 & M 172)

Computer Applications for Engineering(prereq EMEC 215, coreq EGEN 305)

* select 1 or more courses to reach a minimum of 9 elective credits within the focus area

* select 2 or more courses to reach a minimum of 9 elective credits within the focus area

* select 1 course out of 4

Engineering Applications 

Circuits I for Engineering (coreq M 172)

Circuits I for Engineering Lab (coreq EELE 201)

Applied Linear Systems (prereq M274)

Intro. To Logic Circuits (prereq EELE 201, 202)

Electronics for Scientists (prereq PHSX 237, 238)

Electronic Control Systems

Microcontroller Applications (prereq CSCI 255) (even years only)

COMPUTER SCIENCE DEGREE FOCUS AREAS
Professional Electives --- Junior and Senior Years

Business Applications

Senior Year

Principles of Financial Accounting 

Process Instrumentation and Control (prereq EELE 201 & 202)

Circuits II for Engineering (prereq EELE 201, 202 & M 274)

12 Credits for Each Focus Area

 
 



Junior Year Fall Spring Sem/Gr

STAT 421 3

* STAT 422 3

* STAT 441 3

* STAT 432 3

Senior Year 

* STAT 435 3

* STAT 453 3

* STAT 454 3

Junior Year Fall Spring Sem/Gr

* PTC 3156 3

MART 310W New Media I 3

+* WRIT 321W 3

+* WRIT 322W  3

* CSCI 311 3

Senior Year

* COMX 442 History, Technology, & Communication  3

+* WRIT 325W 3

* WRIT 350W Technical Editing (prereq WRIT 321W, or 322W, or 325W) 3

* PTC 4406 New Media II 3

+in addition to GenEd 300 level writing requirement.

*select 2 courses out of 8

Fall Spring Sem/Gr

HIT 101 Intro to Health Care Informatics 3
* HIT 230 Overview of HCI Systems (prereq HCI 101) 4

* HIT 260 Workflow Process and Redesign (coreq HIT 101, CAPP 158) 2
* HCI 310 Health Care Delivery in US I (coreq HIT 101) 3

* HCI 316 Health Care Ethics and Regulation 3

* HCI 312 3

* HCI 320 Information Systems Security 3

* HCI 410 Projects and Systems Management 4

* HCI 420 Public Health Inf. (prereq HCI 310) 3

Fall Spring Sem/Gr

PTC 330 Introduction to Game Design 3

MART 310W 3

CSCI 441 Computer Graphics (prereq CSCI 332, M 333) 3

PTC 4406W New Media II 3

COMX 338 Usability Testing 3

CSCI 491 Special Topics - Computer Game Development 3

CSCI 492 3

* select 2 courses out of 6

Statistical Applications

Experimental Design  ( prereq STAT 332)

Regression and Model Building (prereq STAT 332)

Probability Theory  (every other year, prereq STAT 332)

Independent Study - Computer Game Development Project*

Digital Video Productions

Statistical Learning and Data Science I  (every other year, prereq STAT 432)

Statistical Learning and Data Science II (every other year, prereq STAT 453)

New Media I

Junior Year

Health Care Informatics 

Technical Communication

Advanced Technical Writing 

* Select 3 courses of 8; student must have the approval of the student's advisor & HCI department 

Data Driven Web Applications (prereq CSCI 135, or 110, or 114, or 112, or 117)

Health Care Delivery in the US II (prereq HCI 310)

Game Development 

Advanced Business Writing 

Mathematical Statistics  (every other year, prereq STAT 421)

Statistical Computing & EDA (prereq STAT 332)

Select 9 credits from listed courses; *Project must be approved by CS faculty 

Writing in the Sciences 

Senior Year

Junior Year

Senior 







Name: 

Fall Semester Spring Semester

Credits Sem Grade Credits Sem Grade

M 171 Calculus I  3 COMX 111 Public Speaking** 3

CSCI 102 Computational Thinking 3 M 172 Calculus II 3

CSCI 135 Fund. of Computer Science I 3 CSCI 136 Fund. of Computer Science II 3

WRIT 121 Intro to Technical Writing 3 * Science Elective

* Science Elective 4

3 Humanities Elective

Total Credits 15 3

Total Credits 16

M 273 Multivariable Calculus 4 M 274 Intro. To Diff. Equations 3

M 333 Matrices & Linear Algebra 3 STAT 332 Stats for Scientists & Engin 3

CSCI 232 Data Struct & Algorithms 3 CSCI 332 Design and Analysis of Algorithms 3

CSCI 246 Discrete Structures 3 CSCI 340 Database Design 3

Humanities Elective Free Elective

3 3

Total Credits 16 Total Credits 15

STAT 421 Probability Theory 3 STAT 422 Mathematical Statistics 3

CSCI 347 Data Mining 3 STAT 432 Regression & Model Building 3

ESOF 322 Software Engineering 3 STAT 456 Bayesian Statistical Inference 3

ECNS 203 Princ.of Micro & Macro 3 CSCI 444 Data Visualization 3

Free Elective *** Free Elective

3 3

Total Credits 15 Total Credits 15

STAT 441 Experimental Design 3 STAT 435 Statistical Computing & EDA 3

STAT 453 Statistical Learning & STAT 454 Statistical Learning &

Data Science I 3 Data Science II 3

CSCI 446 Artificial Intelligence 3 CSCI 447 Machine Learning 3

WRIT 321W Advanced Technical Writing** 3 STAT 499 Capstone: Data Science Project or

*** Free Elective CSCI 499 Capstone: Data Science Project 4

3 Total Credits 13

Total Credits 15

*

**

***

COMX 211 Adv. Public Speaking or COMX 230 Presenting Technical Information can replace COMX 111. WRIT 325W 

Writing in the Sciences or WRIT 322W Advanced Business Writing can replace WRIT 321W

Last Updated 8/27/18

SENIOR YEAR

The sequence STAT 421-422 and the courses STAT 432 & STAT 435 are offered on alternate year basis.

Science Electives must include at least one semester of laboratory science, either (1) BIOB 101/102, 160/161, BIOO 235, or BIOH 

201/202; (2) CHMY 121 with lab or CHMY 141 with lab 142; (3) GEO 101 with lab GEOE 104 or  GEO 209; or (4) PHSX 234 and 

PHSX 235 with lab 236.

Recommended electives include M 410 Numerical Computing, M 426 Mathematical Modeling, CSCI 477 Computer Simulation 

and Modeling, or BMIS 491 Business Intelligence & Analytics

JUNIOR YEAR

Montana Tech of the University of Montana

Bachelor of Science in Data Science

FRESHMAN YEAR

SOPHOMORE YEAR

Minimum credits for B.S. degree in Data Science  = 120

2018-2019



Name: 

Fall Semester Spring Semester

Credits Sem Grade Credits Sem Grade

M 171 Calculus I  3 COMX 111 Public Speaking** 3

CSCI 135 Fund. of Computer Science I 3 M 172 Calculus II 3

WRIT 121 Intro to Technical Writing 3 CSCI 136 Fund. of Computer Science II 3

*1 Social Science Elective * Science Elective

3 4

* Science Elective Humanities Elective

3 3

Total Credits 15 Total Credits 16

M 273 Multivariable Calculus 4 M 274 Intro. To Diff. Equations 3

STAT 332 Stats for Scientists & Engin 3 M 333 Matrices & Linear Algebra 3

CSCI 232 Data Struct & Algorithms 3 CSCI 332 Design and Analysis of Algorithms 3

CSCI 246 Discrete Structures 3 CSCI 347 Data Mining 3

BMIS 375 Data Analytics 3 Free Elective

3

Total Credits 16

Total Credits 15

Total Credits 15

STAT 421 Probability Theory 3 STAT 422 Mathematical Statistics 3

ESOF 322 Software Engineering 3 STAT 432 Regression & Model Building 3

ECNS 203 Princ.of Micro & Macro 3 STAT 456 Bayesian Statistical Inference 3

Humanities Elective CSCI 444 Data Visualization 3

3

Free Elective *** Free Elective

3 3

Total Credits 15 Total Credits 15

STAT 441 Experimental Design 3 STAT 435 Statistical Computing & EDA 3

STAT 453 Statistical Learning & STAT 454 Statistical Learning &

Data Science I 3 Data Science II 3

CSCI 446 Artificial Intelligence 3 CSCI 447 Machine Learning 3

WRIT 321W Advanced Technical Writing** 3 STAT 499 Capstone: Data Science Project or

*** Free Elective CSCI 499 Capstone: Data Science Project 4

3 Total Credits 13

Total Credits 15

*

**

***

*1 If no programming background, CSCI 102 is recommended as the social science elective

JUNIOR YEAR

Montana Tech of the University of Montana

Bachelor of Science in Data Science

FRESHMAN YEAR

SOPHOMORE YEAR

Minimum credits for B.S. degree in Data Science  = 120

2019-2020

COMX 211 Adv. Public Speaking or COMX 230 Presenting Technical Information can replace COMX 111. WRIT 325W 

Writing in the Sciences or WRIT 322W Advanced Business Writing can replace WRIT 321W

Last Updated 3/12/2019

SENIOR YEAR

The sequence STAT 421-422 and the courses STAT 432 & STAT 435 are offered on alternate year basis.

Science Electives must include at least one semester of laboratory science, either (1) BIOB 101/102, 160/161, BIOO 235, or BIOH 

201/202; (2) CHMY 121 with lab or CHMY 141 with lab 142; (3) GEO 101 with lab GEOE 104 or  GEO 209; or (4) PHSX 234 and 

PHSX 235 with lab 236.

Recommended electives include M 410 Numerical Computing, M 426 Mathematical Modeling, CSCI 477 Computer Simulation 

and Modeling, or BMIS 491 Business Intelligence & Analytics







Fall Semester Spring Semester

FRESHMAN YEAR Credits Sem Grade Credits Sem Grade

ESOF 194 CS&SE Freshman Seminar 1 CSCI 136 Fund. of Computer Science II 3

CSCI 135 Fund. of Computer Science I 3 COMX 230 Presenting Technical Information* 3

M 171 Calculus I 3 M 172 Calculus II 3

WRIT 121 Intro to Technical Writing** 3 PHSX 234 General Physics - Mechanics 3

CHMY 141 College Chemistry I* 3 -- -- Humanities Elective** -- -- --

CHMY 142 College Chemistry I Lab * 1 3

-- -- Humanities Elective** -- -- -- -- -- Social Science Elective** -- -- --

3 3

                               Total Credits 17 Total Credits 18

SOPHOMORE YEAR

CSCI 232 Data Struct & Algorithms 3 CSCI 332 Design and Analysis of Algor. 3

CSCI 246 Discrete Structures 3 CSCI 340 Database Design 3

CSCI 255 Intro. To Embedded Systems 3 ECNS 203 Principles of Micro and Macro 3

M 273 Multivariable Calculus 4 M 274 Intro to Differential Equations 3

PHSX 235 General Physics - H, S, & O 3 PHSX 237 General Phys - Elect, Mag, & Wave 3

PHSX 236 General Physics-H, S, & O Lab 1 PHSX 238 General Phys-Elect, Mag, & Wave Lab 1

Total Credits 17 Total Credits 16

JUNIOR YEAR

CSCI 305 Concepts of Programming Lang 3 CSCI 361 Computer Architecture 3

COMX 338 Usability Testing 3 ESOF 326 Software Maintenance 2

ESOF 322 Software Engineering 3 ESOF 328 Requirements & Specifications 3

STAT 332 Statistics for Scientists & Engin 3 WRIT 321W Adv. Technical Writing**** 3

-- -- Professional Elective*** -- -- -- -- -- Professional Elective*** -- -- --

3 3

Total Credits 15 Total Credits 14

SENIOR YEAR

CSCI 466 Networks 3 CSCI 460 Operating Systems 3

EGEN 325 Engr. Economic Analysis 3 CSCI 470 Web Science 3

ESOF 427 Software Design & Architecture 3 ESOF 411 Software Verification & Validation 3

ESOF 486 Software Eng. Design Project I 3 ESOF 487 Software Eng. Design Project II 3

-- -- Professional Elective*** -- -- -- ESOF 494 Senior Seminar 1

3 -- -- Professional Elective*** -- -- --

Total Credits 15 3

Total Credits 16

* BIOB 101 (Discover Biology) and BIOB 102 (Discover Biology Lab) or GEO 101 (Intro to Physical Geology) may be substituted for CHMY 141/142. 

*** Professional electives are the classes that meet the Software Engineering degree options. (Professional electives on other side.)

****WRIT 101 College Writing I can replace WRIT 121 Intro to Technical Writing. WRIT 325W Writing in the Sciences,WRIT 322W Advanced Business Writing can replace WRIT 321W. 

Official in catalog 2018 - 2019

Students in the Statistics Option need to take STAT 332 before beginning the courses in the option. 

   COMX 111 Intr to Public Speaking or COMX 211 Adv Public Speaking can replace COMX 230. 

**Electives must be chosen to meet GER (3 credits in Social Sciences & 6 credits in Humanities).

Minimum credits for B.S. degree in Software Engineering = 128

             2018- 2019 Catalog

Montana Tech of the University of Montana

Bachelor of Science in SOFTWARE ENGINEERING
with

Business Applications Statistical Applications 

Electronic Control Systems Option Technical Communications 

Engineering Applications Health Care Informatics 

Game Development  

Name:  
 
Choose One Option Sophomore 
Year 



Junior Year Fall Spring Sem/Gr

ACTG 201 3

ACTG 202 Principles of Managerial Accounting 3

* BMKT 325W Principles of Marketing 3

* BGEN 235 Business Law 3

* BMGT 335W Management and Organization 3

* BFIN 322 Business Finance 3

Junior Year Fall Spring Sem/Gr

EELE 201 3

* EELE 202 1

* EELE 261 3

* EELE 465 3

Senior Year

* PHSX 322 3

* EELE 203 4

* EELE 320 4

* EELE 317 3

* Geop 446 3

Junior Year Fall Spring Sem/Gr

EGEN 101 Introduction Engineering Calculations & Problem Solving 3

EGEN 201 Statics (prereq PHSX 234) 3

* EMEC 215 Intro to Modeling for Mechanical Engineers (prereq M172, EGEN 101) 1

Senior Year

* EGEN 202 3

* EGEN 305 Mechanics of Materials (prereq EGEN 201 & M 172) 3

* EGEN 306 Mechanics of  Materials Lab (co-req EGEN 305) 1

* EGEN 318 2

Junior Year Fall Spring Sem/Gr

Microcontroller Applications (prereq CSCI 255) (even years only)

* select 3 or more courses to reach a minimum of 12 elective credits within the option

* select 2 or more courses to reach a minimum of 12 elective credits within the option.

Statistical Applications

12 Credits for Each Option

* select 2 courses out of 4

Engineering Applications 

Dynamics (prereq EGEN 201 & M 172)

Electronics for Scientists (prereq PHSX 237, 238)

Circuits II for Engineering (prereq EELE 201, 202 & M 274)

Process Instrumentation and Control (prereq EELE 201 & 202)

Applied Linear Systems (prereq M274)

Business Applications

SOFTWARE ENGINEERING DEGREE OPTIONS
Professional Electives --- Junior and Senior Years

Intro. To Logic Circuits (prereq EELE 201, 202)

Senior Year

Principles of Financial Accounting

Circuits I for Engineering Lab (coreq EELE 201)

Electronic Control Systems

Circuits I for Engineering  (coreq M 172)

Computer Applications for Engineering(prereq EMEC 215, coreq EGEN 305)

Electronics (prereq EELE 203)

 
 



STAT 421 3

* STAT 422 3

* STAT 441 3

* STAT 432 3

Senior Year 

* STAT 435 3

* STAT 453 3

* STAT 454 3

Junior Year Fall Spring Sem/Gr

* PTC 3156 3

PTC 3406W New Media I 3

+* WRIT 321W 3

+* WRIT 322W  3

Senior Year

* CSCI 311 3

* COMX 442 History, Technology, & Communication  3

+* WRIT 325W 3

* WRIT 350W Technical Editing (prereq WRIT 321W, or 322W, or 325W) 3

* PTC 4406 3

+ in addition to GenEd 300-level writing requirement.

* select 3 courses out of 8

Fall Spring Sem/Gr

HIT 101 Intro to Health Care Informatics 3

* HIT 230 Overview of HCI Systems (prereq HIT 101) 4

* HIT 260 Workflow Process and Redesign (coreq HIT 101, CAPP 158) 3

* HCI 310 Health Care Delivery in the US I (coreq HIT 101) 3

* HCI 316 Health Care Ethics and Regulations 3

* HCI 312 3

* HCI 320 Information Systems Security 3

* HCI 410 Projects and Systems Management 4

* HCI 420 3

Fall Spring Sem/Gr

PTC 330 Introduction to Game Design 3

PTC 3406W 3

CSCI 441 3

PTC 4406W New Media II 3

CSCI 446 3

CSCI 491 Special Topics - Computer Game Development 3

CSCI 492 Independent Study - Computer Game Development Project * 3

Select 12 credits from listed courses; *Project must be approved by CS faculty

Statistical Computing & EDA (prereq STAT 332)

Statistical Learning and Data Science I  (every other year, prereq STAT 432)

Computer Graphics (prereq CSCI 332, M333)

Artificial Intelligence (prereq CSCI 332)

Senior 

Health Care Informatics 
Junior Year

Senior Year

Game Development 

Junior Year

New Media I

Public Health Inf. (prereq HCI 310) 

New Media II

Experimental Design  ( prereq STAT 332)

Regression and Model Building (prereq STAT 332)

Statistical Learning and Data Science II (every other year, prereq STAT 453)

* select 3 courses out of 6

Technical Communication

Digital Video Productions

* select 3 courses of 8; student must have the approval of the student's advisor & HCI department 

Advanced Technical Writing 

Writing in the Sciences 

Advanced Business Writing 

Health Care Delivery in the US II (prereq HCI 310)

Data Driven Web Applications (prereq CSCI 135, or 110, or 114, or 112, or 117)

Probability Theory  (every other year, prereq STAT 332)

Mathematical Statistics  (every other year, prereq STAT 421)



Fall Semester Spring Semester

FRESHMAN YEAR Credits Sem Grade Credits Sem Grade

CSCI 194 Freshman Seminar 1 CSCI 136 Fund. of Computer Science II 3

CSCI 135 Fund. of Computer Science I 3 COMX 230 Presenting Technical Information* 3

M 171 Calculus I 3 M 172 Calculus II 3

WRIT 121 Intro to Technical Writing** 3 PHSX 234 General Physics - Mechanics 3

CHMY 141 College Chemistry I* 3 CSCI 255 Intro. To Embedded Systems 3

CHMY 142 College Chemistry I Lab * 1 -- -- Humanities Elective** -- -- --

-- -- Humanities Elective** -- -- -- 3

3 Total Credits 18

                               Total Credits 17

SOPHOMORE YEAR

CSCI 232 Data Struct & Algorithms 3 CSCI 332 Design and Analysis of Algor. 3

CSCI 246 Discrete Structures 3 ECNS 203 Principles of Micro and Macro 3

COMX 338 Usability Testing 3 M 274 Intro to Differential Equations 3

M 273 Multivariable Calculus 4 PHSX 237 General Phys - Elect, Mag, & Wave 3

PHSX 235 General Physics - H, S, & O 3 PHSX 238 General Phys-Elect, Mag, & Wave Lab 1

PHSX 236 General Physics-H, S, & O Lab 1 -- -- Social Science Elective** -- -- --

Total Credits 17 3

Total Credits 16

JUNIOR YEAR

CSCI 305 Concepts of Programming Lang 3 CSCI 361 Computer Architecture 3

BMIS 375 Data Analytics 3 ESOF 326 Software Maintenance 3

ESOF 322 Software Engineering 3 ESOF 328 Requirements & Specifications 3

STAT 332 Statistics for Scientists & Engin 3 WRIT 321W Adv. Technical Writing**** 3

-- -- Professional Elective*** -- -- -- CSCI 440 Advanced Database 3

3 Total Credits 15

Total Credits 15

SENIOR YEAR

CSCI 466 Networks 3 CSCI 460 Operating Systems 3

EGEN 325 Engr. Economic Analysis 3 CSCI 470 Web Science 3

ESOF 427 Software Design & Architecture 3 ESOF 411 Software Verification & Validation 3

ESOF 486 Senior Design Project I 2 ESOF 487 Senior Design Project II 2

-- -- Free Elective -- -- -- CSCI 494 Senior Seminar 1

1 -- -- Professional Elective*** -- -- --

-- -- Professional Elective*** -- -- -- 3

3 Total Credits 15

Total Credits 15

             2019- 2020 Catalog

Montana Tech of the University of Montana

Bachelor of Science in SOFTWARE ENGINEERING
with

   COMX 111 Intr to Public Speaking or COMX 211 Adv Public Speaking can replace COMX 230. 

**Electives must be chosen to meet GER (3 credits in Social Sciences & 6 credits in Humanities).

Minimum credits for B.S. degree in Software Engineering = 128

*** Professional electives are the classes that meet the Software Engineering degree focus areas (Professional electives on other side.)

****WRIT 101 College Writing I can replace WRIT 121 Intro to Technical Writing. WRIT 325W Writing in the Sciences,WRIT 322W Advanced Business Writing can replace WRIT 321W. 

Official in catalog 2019 - 2020

Students in the Statistics Focus Area need to take STAT 332 before beginning the courses in the focus area. 

* BIOB 101 (Discover Biology) and BIOB 102 (Discover Biology Lab) or GEO 101 (Intro to Physical Geology) may be substituted for CHMY 141/142. 

Business Applications Statistical Applications 

Electronic Control Systems Option Technical Communications Option 

Engineering Applications Health Care Informatics 

Game Development  

Name:  
 
Choose One Focus Area Sophomore 
Year 



Junior Year Fall Spring Sem/Gr

ACTG 201 3

ACTG 202 Principles of Managerial Accounting 3

* BMKT 325W Principles of Marketing 3

* BGEN 235 Business Law 3

* BMGT 335W Management and Organization 3

* BFIN 322 Business Finance 3

Junior Year Fall Spring Sem/Gr

EELE 201 3

* EELE 202 1

* EELE 261 3

* EELE 465 3

Senior Year

* PHSX 322 3

* EELE 203 4

* EELE 320 4

* EELE 317 3

* Geop 446 3

Junior Year Fall Spring Sem/Gr

EGEN 101 Introduction Engineering Calculations & Problem Solving 3

EGEN 201 Statics (prereq PHSX 234) 3

* EMEC 215 Intro to Modeling for Mechanical Engineers (prereq M172, EGEN 101) 1

Senior Year

* EGEN 202 3

* EGEN 305 Mechanics of Materials (prereq EGEN 201 & M 172) 3

* EGEN 306 Mechanics of  Materials Lab (co-req EGEN 305) 1

* EGEN 318 2

Intro. To Logic Circuits (prereq EELE 201, 202)

Senior Year

Principles of Financial Accounting

Circuits I for Engineering Lab (coreq EELE 201)

Electronic Control Systems

Circuits I for Engineering  (coreq M 172)

Computer Applications for Engineering(prereq EMEC 215, coreq EGEN 305)

Electronics (prereq EELE 203)

SOFTWARE ENGINEERING DEGREE FOCUS AREAS
Professional Electives --- Junior and Senior Years

12 Credits for Each Focus Area

* select 1 course out of 4

Engineering Applications 

Dynamics (prereq EGEN 201 & M 172)

Electronics for Scientists (prereq PHSX 237, 238)

Circuits II for Engineering (prereq EELE 201, 202 & M 274)

Process Instrumentation and Control (prereq EELE 201 & 202)

Applied Linear Systems (prereq M274)

Business Applications

Microcontroller Applications (prereq CSCI 255) (even years only)

* select 2 or more courses to reach a minimum of 9 elective credits within the focus area

* select 1 or more courses to reach a minimum of 9 elective credits within the focus area

 
 



Junior Year Fall Spring Sem/Gr

STAT 421 3

* STAT 422 3

* STAT 441 3

* STAT 432 3

Senior Year 

* STAT 435 3

* STAT 453 3

* STAT 454 3

Junior Year Fall Spring Sem/Gr

* PTC 3156 3

MART 310W New Media I 3

+* WRIT 321W 3

+* WRIT 322W  3

Senior Year

* CSCI 311 3

* COMX 442 History, Technology, & Communication  3

+* WRIT 325W 3

* WRIT 350W Technical Editing (prereq WRIT 321W, or 322W, or 325W) 3

* PTC 4406 3

+ in addition to GenEd 300-level writing requirement.

* select 2 courses out of 8

Fall Spring Sem/Gr

HIT 101 Intro to Health Care Informatics 3

* HIT 230 Overview of HCI Systems (prereq HIT 101) 4

* HIT 260 Workflow Process and Redesign (coreq HIT 101, CAPP 158) 3

* HCI 310 Health Care Delivery in the US I (coreq HIT 101) 3

* HCI 316 Health Care Ethics and Regulations 3

* HCI 312 3

* HCI 320 Information Systems Security 3

* HCI 410 Projects and Systems Management 4

* HCI 420 3

Fall Spring Sem/Gr

PTC 330 Introduction to Game Design 3

MART 310W 3

CSCI 441 3

PTC 4406W New Media II 3

CSCI 446 3

CSCI 491 Special Topics - Computer Game Development 3

CSCI 492 Independent Study - Computer Game Development Project * 3

Select 9 credits from listed courses; *Project must be approved by CS faculty

Probability Theory  (every other year, prereq STAT 332)

Mathematical Statistics  (every other year, prereq STAT 421)

* select 2 courses out of 6

Technical Communication

Digital Video Productions

* select 3 courses of 8; student must have the approval of the student's advisor & HCI department 

Advanced Technical Writing 

Writing in the Sciences 

Advanced Business Writing 

Health Care Delivery in the US II (prereq HCI 310)

Data Driven Web Applications (prereq CSCI 135, or 110, or 114, or 112, or 117)

New Media I

Public Health Inf. (prereq HCI 310) 

New Media II

Statistical Applications

Experimental Design  ( prereq STAT 332)

Regression and Model Building (prereq STAT 332)

Statistical Learning and Data Science II (every other year, prereq STAT 453)

Statistical Computing & EDA (prereq STAT 332)

Statistical Learning and Data Science I  (every other year, prereq STAT 432)

Computer Graphics (prereq CSCI 332, M333)

Artificial Intelligence (prereq CSCI 332)

Senior 

Health Care Informatics 
Junior Year

Senior Year

Game Development 

Junior Year
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