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Calendar description

Introduction to formal methods in software engineering with coverage of propositional
and first-order logic (syntax, semantics, proof theory), formal specification languages,
bounded analysis and validation, formal specification tools, and model checking with

finite-state machines, temporal logic, and model checking tools.

Lectures three hours a week.
http://calendar.carleton.ca/undergrad/courses/SYSC/

Prerequisites
COMP 1805, SYSC 3120, and SYSC 4001.

Prior knowledge
Students should have knowledge of:
e Software development concepts.
e Discrete mathematics and logic (propositions, predicates, etc.).

Course objectives

Nowadays, many systems, especially safety-critical systems (e.g., air traffic control)
whose failures can be catastrophic, increasingly rely on software to provide their required
functionality. Formal methods, as mathematical approaches, allow the specification of
(non)functional requirements, architecture, and behaviour of software systems,
unambiguously. In addition, a stack of tools and techniques that have been developed
over the years can be used to verify and validate the specifications to ensure that the
system avoids undesirable behaviors, and satisfies desirable ones. Consequently, the
use of formal methods not only helps design systems that meet very high-quality
standards, but also their abstraction and automation capabilities can combat the ever-

increasing complexity of software system design, especially in safety-critical domains.


http://calendar.carleton.ca/undergrad/courses/SYSC/

Learning outcomes

Upon completion of this course, students should know and understand:

Learn about formal modeling languages e.g., propositional logic, predicate logic,
and finite state machines,

Acquire knowledge about several formal specification languages and their
supporting tools,

Know which formal specification languages to use and when, along with specify
what can and what cannot be expressed by certain formal specification
languages,

Learn how to perform program verification with model checking tools,

Explain the role and potential uses of formal methods for different software
development activities,

Know how these methods can be used to build high-quality and reliable software
systems.

Graduate Attributes (GAS)

The Canadian Engineering Accreditation Board requires graduates of engineering
programs to possess 12 attributes at the time of graduation. There are no GA'’s related
to this course. For more information, please visit: https://engineerscanada.ca/.

Special Information for Pandemic Measures

All members of the Carleton community are required to follow COVID-19
prevention measures and all mandatory public health requirements (e.g. wearing
a mask, physical distancing, hand hygiene, respiratory and cough etiquette) and
mandatory self-screening prior to coming to campus daily.

If you feel ill or exhibit COVID-19 symptoms while on campus or in class, please
leave campus immediately, self-isolate, and complete the mandatory symptom
reporting tool. For purposes of contact tracing, attendance will be taken in all
classes and labs. Participants can check in using posted QR codes through the
cuScreen platform where provided. Students who do not have a smartphone will
be required to complete a paper process as indicated on the COVID-19 website.

All members of the Carleton community are required to follow guidelines
regarding safe movement and seating on campus (e.g. directional arrows,
designated entrances and exits, designated seats that maintain physical
distancing). In order to avoid congestion, allow all previous occupants to fully
vacate a classroom before entering. No food or drinks are permitted in any
classrooms or labs.

For the most recent information about Carleton’s COVID-19 response and
required measures, please see the University’s COVID-19 webpage and review the
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Frequently Asked Questions (FAQs). Should you have additional questions after
reviewing, please contact covidinfo@carleton.ca

e Please note that failure to comply with University policies and mandatory public
health requirements, and endangering the safety of others are considered
misconduct under the Student Rights and Responsibilities Policy. Failure to
comply with Carleton’s COVID-19 procedures may lead to supplementary action
involving Campus Safety and/or Student Affairs.

Instructor and TA contact

Specific to course offering (tbd)
Textbook (or other resources)
Specific to course offering (tbd)
Evaluation and grading scheme
Specific to course offering (tbd)
Breakdown of course requirements
Specific to course offering (tbd)
Tentative week-by-week breakdown
Specific to course offering (tbd)
Important Information

Specific to course offering (tbd).

General regulations

Attendance: Students are expected to attend all lectures and lab periods. The
University requires students to have a conflict-free timetable. For more information, see
the current Undergraduate Calendar, Academic Regulations of the University, Section
2.1.3, Course Selection and Registration and Section 2.1.7, Deregistration.

Health and Safety: Every student should have a copy of our Health and Safety Manual.
A PDF copy of this manual is available online: http://sce.carleton.ca/courses/health-and-

safety.pdf

Deferred Term Work : Students who claim illness, injury or other extraordinary
circumstances beyond their control as a reason for missed term work are held
responsible for immediately informing the instructor concerned and for making alternate
arrangements with the instructor and in all cases this must occur no later than three
(3.0) working days after the term work was due. The alternate arrangement must be
made before the last day of classes in the term as published in the academic schedule.
For more information, see the current Undergraduate Calendar, Academic Regulations
of the University, Section 4.4, Deferred Term Work.
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Appeal of Grades : The processes for dealing with questions or concerns regarding
grades assigned during the term and final grades is described in the Undergraduate
Calendar, Academic Regulations of the University, Section 3.3.4, Informal Appeal of
Grade and Section 3.3.5 Formal Appeal of Grade.

Academic Integrity: Students should be aware of their obligations with regards to
academic integrity. Please review the information about academic integrity at:

https://carleton.ca/registrar/academic-integrity/. This site also contains a link to the
complete Academic Integrity Policy that was approved by the University's Senate.

Plagiarism: Plagiarism (copying and handing in for credit someone else's work) is a
serious instructional offense that will not be tolerated.

Academic Accommodation: You may need special arrangements to meet your
academic obligations during the term. You can visit the Equity Services website to view
the policies and to obtain more detailed information on academic accommodation at
http://www.carleton.ca/equity/ For an accommodation request, the processes are as
follows:

- Pregnancy or Religious obligation: Please contact your instructor with any
requests for academic accommodation during the first two weeks of class, or as
soon as possible after the need for accommodation is known to exist. For more
details see https://carleton.ca/equity/wp-content/uploads/Student-Guide-to-Academic-
Accommodation.pdf

- Academic Accommodations for Students with Disabilities: The Paul Menton
Centre for Students with Disabilities (PMC) provides services to students with
Learning Disabilities (LD), psychiatric/mental health disabilities, Attention Deficit
Hyperactivity Disorder (ADHD), Autism Spectrum Disorders (ASD), chronic
medical conditions, and impairments in mobility, hearing, and vision. If you have
a disability requiring academic accommodations in this course, please contact
PMC at 613-520-6608 or pmc@carleton.ca for a formal evaluation. If you are
already registered with the PMC, contact your PMC coordinator to send me
your Letter of Accommodation at the beginning of the term, and no later than
two weeks before the first in-class scheduled test or exam requiring
accommodation (if applicable). Requests made within two weeks will be
reviewed on a case-by-case basis. After requesting accommodation from
PMC, meet with me to ensure accommodation arrangements are made. Please
consult the PMC website (www.carleton.ca/pmc) for the deadline to request
accommodations for the formally-scheduled exam (if applicable).

- Survivors of Sexual Violence: As a community, Carleton University is
committed to maintaining a positive learning, working and living environment
where sexual violence will not be tolerated, and where survivors are supported
through academic accommodations as per Carleton’s Sexual Violence Policy.
For more information about the services available at the university and to obtain
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information about sexual violence and/or support, visit: https://carleton.ca/sexual-
violence-support/.

- Accommodation for Student Activities: Carleton University recognizes the
substantial benefits, both to the individual student and for the university, that
result from a student participating in activities beyond the classroom experience.
Reasonable accommodation must be provided to students who compete or
perform at the national or international level. Please contact your instructor with
any requests for academic accommodation during the first two weeks of class, or
as soon as possible after the need for accommodation is known to exist. For
more details, see https://carleton.ca/senate/wp-content/uploads/Accommodation-for-
Student-Activities-1.pdf

Copyright on Course Materials: The materials created for this course (including the
course outline and any slides, posted notes, labs, project, assignments, quizzes, exams
and solutions) are intended for personal use and may not be reproduced or redistributed
or posted on any web site without prior written permission from the author(s).
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