
Proposal to Dual-List Com S 513x/CPR E 513x with Com S/CPR E 413x
This proposal seeks to dual list the existing course COM S 513X (cross-listed with CPR E) with COM S 413X (cross-listed with CPR E). The first term I plan to offer the dual listed course is spring 2019.
1. Full catalog information for each course to be dual-listed, including the course numbers (or proposed course numbers), title, credits, semester offering (if applicable), prerequisites, and description. Dual-listed courses bear common numbers, e.g., 580 (480).   
COM S 513x/CPR E 413 x, Foundations and Applications of Program Analysis, 3 credits
(Dual-listed with COM S 413x/CPR E 413x)
Prerequisites: COM S 331: Theory of Computation, COM S 342: Principles of Programming Language 

Description: Algorithms and tools for automatically reasoning about code and program executions to predict software behavior. Theory and foundations related to control flow analysis, dataflow analysis, abstract interpretation and symbolic execution. Applications of program analysis to improve software security, performance and testing. Concepts, algorithms, tools, benchmarks, methodologies for solving problems using program analysis and for preparing research in program analysis.
COM S 413x/CPR E 413x, Foundations and Applications of Program Analysis, 3 credits
(Dual-listed with COM S 513x/CPR E 513 x)
Prerequisites: COM S 331: Theory of Computation, COM S 342: Principles of Programming Language 

Description: Algorithms and tools for automatically reasoning about code and program executions to predict software behavior. Theory and foundations related to control flow analysis, dataflow analysis, abstract interpretation and symbolic execution. Applications of program analysis to improve software security, performance and testing. Concepts, algorithms, tools, benchmarks, methodologies for solving problems using program analysis and for preparing research in program analysis.
2.  Graduate faculty status of the proposed instructor.
Tenure track assistant professor 
3. Number of the dual-listed course credits the department will permit to be used to meet the requirements for an advanced degree. This limit includes dual-listed courses taken in all departments.
No restriction.
4. The differential expectations for graduate students and undergraduates. What additional work will be required for graduate students enrolled in the course? Please describe this work, not in abstract terms (such as "more in-depth participation") but in terms of concrete measurable outcomes or other tangible evidence. Welcome inclusions: specific examples of the additional assignments with details about paper length; the number of additional readings; the length and frequency of oral presentations; portfolio expectations; indications of how these graduate requirements are weighted in the course grade (ex. 40% of final grade); comparisons with undergraduate expectations.
    Examples:

· Graduate students are required to research a topic and write an in-depth paper.  

· Graduate students are required to attend additional lectures, and have (X) extra assignment papers (to be determined).
(The main differences are highlighted in red)
Course work for graduate students: 
Write a Survey (30% of the grade) 
1. Learn how to write a survey by reading and presenting a given survey in class (3%)
2. Find a list of papers for the survey topic (3%)
3. Read the papers and answer questions related to papers (10%)
4. Write an outline of the survey, i.e., what sections we should have in the survey and what are the key points to include for each section (6%)
5. Writing sections of the survey (8%)
Assignment (40% of the grade)
4 sets of homework on implementing program analysis algorithms and using program analysis tools 
Research project (30% of the grade) 
1. Research proposal, formulate a software problem to program analysis research

2. Midpoint presentation 

3. Research report 

Course work for undergraduate students:

Write 1-2 sections of the Survey (20% of the grade) 

1. Learn how to write a survey by reading a given survey and submitting a summary (2%)
2. Read the given papers and answer questions related to papers (10%)
3. Writing 1-2 sections of the survey (8%)
Assignment (50% of the grade) 
5 sets of homework on implementing program analysis algorithms and using program analysis tools 
Implementation project (30% of the grade) 

1. Midpoint presentation 

2. Project document, code of the analysis tools, test cases, output scree shot 

In summary, both undergraduate and graduate students will perform the same course work for 20% of survey, and 40% of assignments, a total of 60% grade.  40% of the grade will be different between graduate students and undergraduate students: graduate students will perform 10% additional tasks for survey and 30% research projects to strength their research background; undergraduate will perform 10% additional assignment and 30% implementation project to strengthen their implementation and tool use background. 

Note that the main difference between research and implementation projects is whether the algorithms of program analysis are given. In research projects, graduate students will reduce their application problems to program analysis algorithms or design program analysis algorithms themselves. In implementation projects, undergraduate students will implement program analysis algorithms given by a paper or a thesis. 

1. Reason(s) the course is considered sufficiently rigorous and of such an advanced nature as to challenge graduate students.
The course has incorporated more research flavor for graduate students. This reflects in the two following assignment differences:

1) Graduate students are required to browse a list of papers, and judge whether the papers are relevant to the topic. They are also required to determine the outline and key points of the survey, which is a very important step to improve their technical writing skills. Graduate students will be asked to do a presentation on a sampled survey in class, aiming to practice their verbal communication skills.
2) Graduate students will conduct a research project under the guidance of the instructor instead of doing an implementation oriented project with step-by-step instructions. 

2. Academic advantages and disadvantages accruing to graduate students taking this course with undergraduates.
Advantages: graduate students will do presentations in class to the audience that contain undergrads. It will require them to be more patient, better explain their materials in order to make the undergraduates (typically have a less background) fully understand. Graduate students will better exercise their communication skills as they need to communicate their survey outlines to undergrads if the undergrads are assigned to write sections of the survey based on the outlines. Graduate students will experience peer-learning with undergraduates, which help them better understand diversity and students from different background.
Disadvantage: graduate students will have peers that may less mature. 
3. The place of the course in a graduate student’s program of study and why it is not considered a "remedial" undertaking intended to overcome deficiencies in the student’s preparation for graduate work.
This course provides background for students who are interested in doing research in the areas of programming languages and software engineering.  This course teaches paper reading, survey writing, and research process through lectures and assignments. 
4. The role of the course in an undergraduate’s degree program and the academic qualifications undergraduates must have to take this course.
This course will be an elective course for both COM S and SE students. The course can provide a more depth discussions on program semantics following COM S 342. It will help prepare students for the future job on the topics of code review, bug findings, software security, testing and debugging.  
5. The name of the person writing the proposal.
Wei Le
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