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Course Title: Software Maintenance & Evolution Course Number: CSCI 6308

Course Section: 1 Semester & Year: Winter 2022

Class Day & Time: Wed/Fri 11:35 AM-12:55 PM Class Location: Collaborate Ultra,
and McCain Arts & SS, Room 2017

Credit Value: 3.00

Pre-requisites: CSCI 3130, equivalent course, or permission of instructor

Instructor: Dr. Masud Rahman Office Location: Room 218, Goldberg CS
Email: masud.rahman@dal.ca Office Hours: by appointment

TA /Marker: Piyush Piyush (piyush@dal.ca)

Course Website: on Brightspace Course Mailing List: all-cs6308Qcs.dal.ca

CALENDAR DESCRIPTION

Developed software products often need to be modified to address concerns from their customers, testers,
and users (e.g., software bugs, feature requests, performance regression). Activities addressing these con-
cerns are called software maintenance and evolution. The maintenance and evolution involve various
challenging activities such as bug resolution, feature enhancement, reverse engineering, traceability link
recovery, code reuse, mining software repositories, and the quality control mechanisms such as code review
and refactoring. This course will not only discuss these important concepts but also introduce the students
to the state-of-the-art tools and technologies supporting these activities.

LEARNING OUTCOMES

e Students will be able to maintain and evolve a software system competently and efficiently.

e They will be able to conduct a research project from its inception to the dissemination and repro-
duction of its key findings.

e Students will be able to triage, localize, reproduce, and solve software bugs using state-of-the-art
tools and technologies.

e They will design novel tools and technologies that can automate the triage, localization, reproduction,
and correction of the software bugs.

e They will be able to comprehend, re-document existing code repositories and locate software features
within them using appropriate tools.

e They will design novel tools to support the code comprehension and concept location activities.

e They will be able to review code, detect code smells, and refactor existing code using state-of-the-art
tools and technologies from the literature.

e They will design novel tools to automate code reviews, code smell detection, and refactoring.

e Students will be able to perform reverse engineering, recover traceability links, reuse existing code,
and mine large software repositories.



e They will design novel tools and technologies to automate reverse engineering, traceability link re-
covery, code reuse, and mining software repositories.

e They will obtain hands-on experience in the state-of-the-art practices and innovate novel tools and
technologies to support software maintenance and evolution as a part of the course project.

COURSE RATIONALE
This is a fundamental course discussing the challenges of software maintenance and evolution, which can
claim up to 80% of the total software budget.

TEXTBOOK

There is no required textbook for this course. All the course materials have been prepared from recently
published papers, journal articles, and various online resources. Students should be able to access them
from the digital collection of Dalhousie University Library. The required resources for the course can also
be found in several major publication databases such as IEEE Explore, ACM Digital Library, Springer
Link, Science Direct, Scopus, and Wiley Online Library.

Additional materials will be made available on the course website and/or in class as necessary.

COURSE EVALUATION

Assignments (3) ..o 15% (3 x 5% )

Paper critiques & presentation (3) ..., 15% (3.5%, 3.5%, and 8% respectively)
Midterm exam ............ouiirinii 10%

Research project ....... ..o 60%

Important Notes

e As of January 2015, students must obtain a grade of C or better in required courses.

e Attendance at the synchronous/in-person classes is not mandatory. However, if you can make it to
90% of the total lectures, you will earn 3% bonus points to your overall grade.

e It is up to the discretion of the instructor to use remote proctoring in online testing. Students
may be required to download proctoring software onto their devices. Students who cannot meet
system requirements for remote proctoring should contact the instructor for an alternate assessment.
(Typical system requirements are: (i) Mac OS or Windows, (ii) a web-cam, and (iii) an internet
connection).

MIDTERM AND FINAL EXAMINATION
There is a midterm exam but no final exam in this course.

POLICY ON LATE ASSIGNMENTS & PROJECT DELIVERABLES

Unless otherwise specified, assignments and project submissions are expected by 5:00PM on the day in
which they are due. There is a 24-hour grace period past due date/time for assignments to accommodate
any issues that the students may encounter with learning under the COVID-19 pandemic. A deduction
of 10% per day late will be applied to assignments that are submitted up to 72 hours past this grace
period. Assignments submitted more than 4 days after the posted deadline will not be accepted. There
is no grace period for project deliverable submission. It is the responsibility of each group to ensure
that contributions are collected and submitted on time, and that individual absences are managed. Late
submission of the project deliverables will be penalized similarly.



WORKING COLLABORATIVELY
Working in research groups is a major focus of this course. Discussing and brainstorming project ideas
among the group members are highly encouraged. Part of working in a successful project group is managing
and capitalizing on individual strengths so that everyone can make a meaningful contribution. Dispropor-
tionate contributions by individual group members do not constitute a reason for a higher individual mark.
However, there may be cases where a student falls far short of their responsibilities to the group.
Such cases will be determined through peer testimonials, TA feedback, and if necessary, a subsequent oral
examination, and can lead to a significant reduction in a student’s project grade.

STUDENT DECLARATION OF ABSENCE
The Student Declaration of Absence policy shall apply for this course. Please check the policy carefully
before submitting your declaration.

TENTATIVE SCHEDULES (subject to change — Brightspace provides the definitive schedule)

Week of ‘ Topics H Assessments/Events

Jan 05 (W1) Course introduction. Software maintenance & evolution. || Project groups creation

Jan 10 (W2) Software bugs, bug reports, duplication, and bug triage

Jan 17 (W3) Bug localization, reproduction, and program repair Project proposal due

Jan 24 (W4) Code comprehension, and change impact analysis Assignment 1 due

Jan 31 (W5) Concept location, code search, and query reformulation

Feb 07(W6) Code review, static analysis, and clean code Assignment 2 due

Feb 14 (WT) SOLID principles, and design patterns Project update due
Reading Week (Winter Break)

Feb 28 (W9) Code quality analysis, code smells, and refactoring

Mar 07 (W10) | Mining software repositories, and predictive analytics Midterm exam

Reverse engineering, re-engineering, and traceability

Assignment 3 due

Course project demonstration

Course project demonstration

Recap and Course project demonstration

Final project report due

Note: This is a tentative schedule and is subject to change.
Important Dates: Last day to add/drop courses without a financial penalty: Jan 14, 2022, Last day
to change Winter term courses from audit to credit: Jan 28, 2022. Check more dates

CLASS FORMAT AND COURSE COMMUNICATIONS

e Content will be delivered via a combination of synchronous/in-person lectures and online course
materials at Brightspace.

e Students must ask the instructor permission before recording the class lectures.

e Course announcements will be posted at Brightspace and/or to the course mailing list, which com-
prises the instructor’s and students’ CS email accounts. It is the student’s responsibility to check
Brightspace and their CS e-mail account on a regular basis. If you do not know how to access your
CS e-mail account or Brightspace, please contact the (CS help desk or read the information located
at the student service page.

e Students will be expected to use the Top Hat Student Response System (Join URL: https://app-
ca.tophat.com/e/598790). It will be used to capture attendance and to conduct tiny, formative
quizzes during the lectures.


https://bit.ly/3jc58kv
https://bit.ly/2Dz5ZtB
https://www.dal.ca/faculty/computerscience/about/tech-support.html
http://www.dal.ca/faculty/computerscience/current.html
https://app-ca.tophat.com/e/598790
https://app-ca.tophat.com/e/598790

ACADEMIC STANDARDS

Failure to properly attribute sources in your work will be treated as an academic standards issue and
points may be deducted for not following citation requirements. For example, forgetting to quote text
taken from other sources, failure to include in-text citations, or a failure to include required information in
the citations or references. Please see the resources on proper citation guidelines provided by the |Dalhousie
Writing Center.

Please note that if it appears that the error was made with an intent to claim other people’s work as your
own such as a lack of both citations and references, an allegation of plagiarism will be submitted to the
Faculty Academic Integrity Officer, which could result in consequences such as a course failure.

EMERGENCY RESPONSE TO COURSE DELIVERY
Dalhousie University will begin the Winter 2022 term in on-line delivery mode:

e The course will be delivered on-line until January 28.

e This course will move to in-person delivery when conditions permit us to do so.

Students are expected to be on campus once in-person delivery commences. No accommodations will
be provided to students who are not on campus when in-person delivery resumes.

Final exams (if required by the syllabus) will be conducted in-person.


https://bit.ly/3sJD6zS
https://bit.ly/3sJD6zS

CULTURE OF RESPECT!

Every person has a right to respect and safety. We believe inclusiveness is fundamental to education and
learning. Misogyny and other disrespectful behaviour in our classrooms, on our campus, on social media,
and in our community is unacceptable. As a community, we must stand for equality and hold ourselves to
a higher standard.

What we all need to do:

e Be Ready to Act: This starts with promising yourself to speak up to help prevent it from happening
again. Whatever it takes, summon your courage to address the issue. Try to approach the issue with
open-ended questions like “Why did you say that?” or “How did you develop that belief?”

e Identify the Behaviour: Use reflective listening and avoid labeling, name-calling, or assigning
blame to the person. Focus the conversation on the behaviour, not on the person. For example,
“The comment you just made sounded racist, is that what you intended?” is a better approach than
“You’re a racist if you make comments like that.”

e Appeal to Principles: This can work well if the person is known to you, like a friend, sibling, or
co-worker. For example, “I have always thought of you as a fair-minded person, so it shocks me when
I hear you say something like that.”

e Set Limits: You cannot control another person’s actions, but you can control what happens in your
space. Do not be afraid to ask someone “Please do not tell racist jokes in my presence anymore” or
state “This classroom is not a place where I allow homophobia to occur.” After you have set that
expectation, make sure you consistently maintain it.

e Find or be an Ally: Seek out like-minded people that support your views, and help support others
in their challenges. Leading by example can be a powerful way to inspire others to do the same.

e Be Vigilant: Change can happen slowly, but do not let this deter you. Stay prepared, keep speaking
up, and do not let yourself be silenced.

RESPONSIBLE COMPUTING POLICY
Usage of all computing resources in the Faculty of Computer Science must be within the Dalhousie Ac-
ceptable Use Policies|and the Faculty of Computer Science Responsible Computing Policy

Use of Plagiarism Detection Software

All submitted code may be passed through a plagiarism detection software, such as the plagiarism detector
embedded in Codio, the Moss Software Similarity Detection System, or similar systems. If a student does
not wish to have their assignments passed through plagiarism detection software, they should contact the
instructor for an alternative. Please note that code not passed through plagiarism detection software will
necessarily receive closer scrutiny. Please check more on plagiarism and penalties|

Copyright Notice

The course materials are designed for use as part of the CSCI courses at Dalhousie University and are the
property of the instructors unless otherwise stated. Third-party copyrighted materials (such as books,
journal articles, music, videos, images, etc.) have either been licensed for use in this course or fall under
an exception or limitation in Canadian Copyright law (e.g., fair use for education). Copying this course
material for distribution (e.g. uploading material to a third-party website) may lead to a violation of
Copyright law and may result into penalties.

'Source: Speak Up! (©) 2005 Southern Poverty Law Center. First Printing. This publication was produced by Teaching Tolerance, a
project of the Southern Poverty Law Center. Full ”Speak Up” document found at Student Rights & Responsibilities page, Revised by
Susan Holmes from a document provided April 2015 by Lyndsay Anderson, Manager, Student Dispute Resolution, Dalhousie University,
902.494.4140, lyndsay.anderson@dal.ca www.dal.ca/think.


https://www.dal.ca/dept/university_secretariat/policies/information-management-and-technology/acceptable-use-policy-.html
https://www.dal.ca/dept/university_secretariat/policies/information-management-and-technology/acceptable-use-policy-.html
https://bit.ly/3zj8CHA
https://theory.stanford.edu/~aiken/moss/
https://www.dal.ca/dept/university_secretariat/academic-integrity/faculty-resources/detecting.html
https://www.dal.ca/dept/university_secretariat/academic-integrity/plagiarism-cheating/discipline-process.html
https://bit.ly/3bk1I9T
https://www.dal.ca/campus_life/safety-respect/student-rights-and-responsibilities/preventing-conflict/speak-up.html

UNIVERSITY STATEMENTS
This course is governed by the academic rules and regulations set forth in the University Calendar and the
Senate.

Recognition of Mi’kmaq Territory

Dalhousie University would like to acknowledge that the University is on Traditional Mi’kmaq Territory.
The Elders in Residence program provides students with access to First Nations elders for guidance, counsel
and support. Visit the office in the McCain Building (room 3037) or contact the programs at elders@dal.ca
or 902-494-6803 (leave a message).

Internationalization

At Dalhousie, ‘thinking and acting globally’ enhances the quality and impact of education, supporting
learning that is “interdisciplinary, cross-cultural, global in reach, and orientated toward solving problems
that extend across national borders.” Please check more on internationalization,

Academic Integrity

At Dalhousie University, we are guided in all of our work by the values of academic integrity: honesty,
trust, fairness, responsibility and respect (The Center for Academic Integrity, Duke University, 1999). As
a student, you are required to demonstrate these values in all of the work you do. The University provides
policies and procedures that every member of the university community is required to follow to ensure
academic integrity. Please check more on academic integrity!

Accessibility

The Student Accessibility Centre is Dalhousie’s centre of expertise for matters related to student ac-
cessibility and accommodation. If there are aspects of the design, instruction, and/or experiences within
this course (online or in-person) that result in barriers to your inclusion, please contact accessibility for all
courses offered by Dalhousie with the exception of Truro.

Conduct in the Classroom — Culture of Respect

Substantial and constructive dialogue on challenging issues is an important part of academic inquiry and
exchange. It requires willingness to listen and tolerance of opposing points of view. Consideration of
individual differences and alternative viewpoints is required of all class members, towards each other,
towards instructors, and towards guest speakers. While expressions of differing perspectives are welcome
and encouraged, the words and language used should remain within acceptable bounds of civility and
respect.

Diversity and Inclusion — Culture of Respect

Every person at Dalhousie has a right to be respected and feel safe. We believe inclusiveness is fundamental
to education. We stand for equality. Dalhousie is strengthened in our diversity. We are a respectful and
inclusive community. We are committed to being a place where everyone feels welcome and supported,
which is why our Strategic Direction prioritizes fostering a culture of diversity and inclusiveness (Strategic
Priority 5.2). Please check more on culture of respect|

Student Code of Conduct

Everyone at Dalhousie is expected to treat others with dignity and respect. The Code of Student Conduct
allows Dalhousie to take disciplinary action if students do not follow this community expectation. When
appropriate, violations of the code can be resolved in a reasonable and informal manner perhaps through
a restorative justice process. If an informal resolution cannot be reached, or would be inappropriate,
procedures exist for formal dispute resolution. Please check more on |code of conduct|


https://bit.ly/30vJSvk
https://www.dal.ca/dept/university_secretariat/university_senate.html
https://www.dal.ca/dept/university_secretariat/university_senate.html
https://www.dal.ca/about-dal/internationalization.html
https://www.dal.ca/dept/university_secretariat/academic-integrity.html
https://bit.ly/3zfzpEt
http://www.dal.ca/cultureofrespect.html
https://www.dal.ca/campus_life/safety-respect/student-rights-and-responsibilities/student-life-policies/code-of-student-conduct.html

Originality Checking Software
The course instructor may use Dalhousie’s approved originality checking software and Google to check the .
originality of any work submitted for credit, in accordance with the Student Submission of Assignments
and Use of Originality Checking Software Policy. Students are free, without penalty of grade, to choose an
alternative method of attesting to the authenticity of their work, and must inform the instructor no later
than the last day to add/drop classes of their intent to choose an alternate method. You can read more
on joriginality checking

Learning and Support Resources

e General Academic Support — Advising.
e Fair Dealing Guidelines.

e Dalhousie University Library]


https://bit.ly/3sJ5TEN
https://www.dal.ca/campus_life/academic-support/advising.html
 https://libraries.dal.ca/services/copyright-office/guidelines/fair-dealing-guidelines.html
http://libraries.dal.ca

