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IMPORTANT NOTICE

Ryerson University reserves the right to change, without notice, any information appearing in this Calendar pertaining to the
requirements for the continuation of study in, and the requirements for the granting of degrees in any of its graduate programs.
Ryerson reserves the right to withdraw or cancel programs or courses that are under enrolled. Ryerson reserves the right to make
such changes in rules, regulations and promotional policies as may be required.

Course descriptions are provided in this Calendar as a matter of general information to assist present and prospective students in
selecting their programs of study. While these descriptions are accurate as of the date of publication, students are cautioned that
actual course content and the hours and type of instruction may vary from the listing in the Calendar or from other course
management information made available.

It is the responsibility of each Full-time graduate student to access the updated Graduate Calendar each year, and follow their
curriculum as stated.

It is the responsibility of each Part-time graduate student to complete the curriculum for their program as set out in the edition of the
Graduate Calendar of the year they were admitted to their program, unless stated otherwise.

ACADEMIC DEFINITIONS

Prerequisite: Student must pass Course A before taking Course B.
Corequisite: Student must take Course A prior to or concurrently with Course B.

Course Credits: One course credit is equivalent to a one-term course taken for one term. It has a course weight of 1.00 for the
purpose of GPA calculations. One module is equivalent to half of a one-term course and is normally taught in a 6 week session.

Antirequisite: Students may not enrol in a course which lists, as an Antirequisite, one which they are also taking or in which they
have already obtained standing.

Pass/Fail Courses: Are not included in GPA calculations, but are included in promotion status.
Milestone: a Milestone is a component of a program which is required for graduation, but is not offered in a traditional in-class

course framework. Examples are theses, major research papers, major projects, comprehensive and candidacy examinations,
dissertations, and WHIMIS certification.

The following course descriptions are a guide to courses offered through the program from time to time. Not all courses will be
offered every year. Courses are offered subject to faculty availability and are subject to change without notice.

Courses followed by a second course number in brackets indicate that the course is offered through a joint program with another

university. For example: CC8900 (CMCT 6000 3.0) Core Issues in Cultural Studies, indicates that the bracketed number is used at
York University in the joint Ryerson/York Communication and Culture Program.
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AEROSPACE ENGINEERING

CURRICULUM

Master of Applied Science

DEGREE REQUIREMENTS Credits
Master's Thesis (Milestone)
Five Elective credits 5

Master of Engineering
DEGREE REQUIREMENTS
Master's Project* (Milestone)
Eight Elective credits 8
*students may apply to substitute 2 courses for the project.

Doctor of Philosophy
DEGREE REQUIREMENTS

Candidacy Examination (Milestone)
Dissertation (Milestone)
Four Elective credits 4
Electives Credits

AE8102 Adv Fluid Mechanics

AE8104 Advanced Heat Transmission |
AE8105 Advanced Heat Transmission Il
AE8106 Adv Mechanics of Solids
AE8108 Aircraft Turbine Engines
AE8112 Comp Fluid Dyn/Heat Transfer
AE8115 Finite Element Methods in Engr
AE8116 Flight Dyn/Control of Aircraft
AE8119 Intro to Composite Materials
AE8121 High Speed Aerodynamics
AE8129 Rocket Propulsion

AE8133 Space Mechanics

AE8135 Directed Studies/Aerospace Eng
AE8137 Advanced Systems Control
AE8138 Computational Dynamics
AE8139 Multi-Discip. Design/Aero Syst
AE8140 Adv Aero. Structural Design
AE8141 Adv Aero Manufacturing
AE8142 Aero Thermal Engineering
AE8143 Avionics

AE8144 Comp Meth in Aero Analysis
AE8145 Nanomaterials and Nanocomposite

[N
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COURSE LISTING

Master’s Thesis

The student is required to conduct advanced research on a topic related to one (or more) of the following fields: aerodynamics and
propulsion; aerospace structures and aerospace manufacturing; and, avionics and aerospace systems. The topic is chosen in
consultation with the student's thesis supervisor, the student presents the research plan in writing, and the research is carried out
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under the direction of the supervisor and monitored by a guiding committee. The student must submit the completed research in a
thesis format to an examination committee and make an oral presentation of the thesis to this committee, which will assess and
grade the thesis. Through the thesis, the student is expected to furnish evidence of competence in research and a sound
understanding of the specialty area associated with the research. This is a “Milestone.” Pass/Fail

Master’s Project

The student is required to conduct an applied advanced research project involving one (or more)of the following fields:
aerodynamics and propulsion; aerospace structures and aerospace manufacturing; and, avionics and aerospace systems. The
student presents the project plan in writing, and the project is carried out under the guidance of the supervisor and monitored by a
guiding committee. The student must submit the completed project in the form of a technical report to an examination committee
and make an oral presentation of the report to this committee, which will assess and grade the report. This is a “Milestone.”
Pass/Fail

Candidacy Examination

The examination consists of two parts: (i) a written examination of three hours duration, the questions to be set by the student’s
Supervisory Committee; and (ii) an oral defense of (a) the written examination, and (b) dissertation proposal. This is a “Milestone.”
Pass/Fail

Dissertation

The student is required to conduct advanced research on a topic related to one (or more) of the following fields: aerodynamics and
propulsion; aerospace structures and aerospace manufacturing; and, avionics and aerospace systems. The topic is chosen in
consultation with the student's thesis supervisor. The student will prepare and present a detailed research proposal prior to starting
the work. The research is carried out under the direction of the supervisor(s). The student must submit the completed research in a
thesis format to an examination committee and make an oral presentation of the thesis. The thesis must present original research
that makes a significant contribution to knowledge in the field of study. Through the thesis, the student is expected to furnish
evidence of competence in research and a deep understanding of the specialty area associated with the research. This is a
“Milestone.” Pass/Fail

AE8102 Advanced Fluid Mechanics

A general review of principles, concepts and methods in fluid dynamics will be conducted. Advanced treatment with mathematical
techniques for solving specific classes of fluid-flow problems will be introduced, including: surveys of governing equations and basis
theories; two and three-dimensional potential flows; surface waves; boundary-layer theory; and, shock-wave phenomenon.
Antirequisite ME8102. 1 Credit

AE8104 Advanced Heat Transmission |

An advanced study of the transmission of heat by conduction and convection. Derivation and application of their equations
governing steady and unsteady conduction heat transfer, transient conduction, and numerical solutions are examined with selected
topics. Governing equations for forced and natural convection; dimensional analysis and imilarity transforms are applied.
Antirequisite ME8104. 1 Credit

AEB8105 Advanced Heat Transmission I

An advanced study of the transmission of heat by radiation. Topics covered include: physical properties of radiation, thermal
radiation laws, characteristics of real and ideal systems, geometric shape factors, grey and non-grey system analysis, energy
transfer in absorbing media and luminous gases, solar radiation. Antirequisite ME8105. 1 Credit

AEB8106 Advanced Mechanics of Solids

The class provides an introduction to the general equations of the theory of elasticity of an anisotropic solid. Elastic equilibrium and
boundary value problem formulations are considered. The theories of thermoelasticity, viscoelasticity and plasticity are introduced.
The class also provides an introduction to modelling of inhomogeneous composite solids, the effective moduli theory, and the
elasticity of composite laminates. The fundamentals of fracture mechanics and applications to mechanical design are considered.
Antirequisite ME8106. 1 Credit

AEB8108 Aircraft Turbine Engines

Fluid mechanics, thermodynamics, and solid mechanics of aircraft turbine engines. Twodimensional and three-dimensional flow
theories of compressors and turbines. Unsteady flow and noise production in turbomachinery and in complete engines. Operational
limitations and instabilities. Stress and associated temperature limits and influence of blade cooling techniques on turbines.
Antirequisite ME8108. 1 Credit

AE8112 Computat. Fluid Dynamics & Heat Transfer

The finite difference discretization method is applied to the solution of the partial differential equations arising from the mathematical
modelling of fluid flow, heat transfer and combustion processes. The equations can be parabolic, elliptic or hyperbolic. Items like
convergence, stability, consistency, numerical diffusion and turbulence modelling will also be presented. Antirequisite ME8112.

1 Credit

AE8115 Finite Element Method in Engineering

This class presents formulation and implementation of the Finite Element Method (FEM) in engineering applications. The theory of
variational and weighted residual methods is introduced. Different types of elements used in FEM for discretization of PDEs, such as
linear, quadratic, isoparametric and hybrid elements are covered. The numerical methods selected for spatial integration, solution of
linear algebraic equations, evaluation of eigenvalues are addressed. Antirequisite ME8115. 1 Credit
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AEB8116 Flight Dynamics and Control of Aircraft
Various analyses and tools for designing a controllable aircraft. Six-degree-of-freedom flight simulation models. Classical and
modem control system techniques. Adaptive control. Digital control. Pilot-in-the-loop considerations. Antirequisite ME8116. 1 Credit

AEB8119 Introduction to Composite Materials

Intended as a first course in polymer-based fiber-reinforced composite materials. Quasi-isotropic random reinforcement, orthotropic,
anisotropic and sandwich construction. Classical laminate theory: lamina/laminate stress, buckling and vibration analysis.
Hydrothermal, radiation and service effects on performance. Impact, delamination and fatigue failure. Overview of basic
manufacturing methods and usage in the aerospace industry. Antirequisite ME8119. 1 Credit

AE8121 High Speed Aerodynamics

Planar and conical shock waves. Expansion and shock wave interference, shock tubes. Method of characteristics. Supersonic
nozzle design. Airfoil theory in high subsonic, supersonic and hypersonic flows. Conical flows. Yawed, delta and polygonal wings;
rolling and pitching rotations. Wing-body systems. Elements of transonic flows. Antirequisite ME8121. 1 Credit

AEB8129 Rocket Propulsion
Theory, analysis and design of rocket propulsion systems. Emphasis on liquid and solid propellant systems with an introduction to
advanced propulsion concepts. Review of nozzle and fluid flow relationships. Antirequisite ME8129. 1 Credit

AEB8133 Space Mechanics

Motion in outer space poses complex engineering problems, the solution of which require a thorough knowledge and understanding
of the pertinent principles of mechanics and techniques of analysis. The class provides an introduction to such topics as
astromechanics, satellite orbits, rotating structures with varying configuration and mass, optimization of spacecraft motion, launch
dynamics, microgravity, space robotics, large displacement low frequency vibrations, ground-based and in-orbit testing. Antirequisite
ME8133. 1 Credit

AE8135 Directed Studies in Aerospace Eng.

This class is available to graduate students enrolled in a Master's Degree Program in Mechanical Engineering, who wish to gain
knowledge in a specific area for which no graduate level classes are offered. Students are assigned an advisor and are required to
present a formal report, or take a formal examination, at the end of the class. Registration approval is required from the Graduate
Program Director. 1 Credit

AE8137 Advanced Systems Control

Overview of classical controls and introduction to modern control theory. Control system modeling and analysis in state space.
System controllability and observability. Pole placement control design. State observers. Introduction to nonlinear control systems.
Fundamentals of Lyapunov theory. Lyapunov’s direct method. System linearization. Adaptive control. Antirequisite ME8137.

1 Credit.

AE8138 Computational Dynamics

The objective of this course is to study the basic modeling and computational methods for rigid and flexible multi-body systems.
Computational dynamics provides a fundamental tool for analyzing and computing the motion and force for large complex
mechanical systems, such as robots, mechanisms, machines, automobiles. Applications of computational dynamics include
analysis, design and control. Analysis is to study system behaviours for given inputs through modelling and simulation. Design is to
determine the prescribed functions through synthesis and optimization. Control is to control mechanical systems based on the
dynamic model. Antirequisite ME8138. 1 Credit

AEB8139 Multi-disciplinary Design Optimization of Aerospace Systems

Aerospace systems modeling for design and optimization. MDO concepts including selection of design variables, objective
functions, and constraints. Decomposition in multi-disciplinary, coupling variables and sensitivity analysis. Soft computing in MDO.
Overview of principles, methods (such as Multi-disciplinary feasible, Individual discipline feasible , Concurrent subspace
optimization, Collaborative optimization, and Bi-Level Integrated Synthesis System) and tools (such as iSIGHT) in MDO for
aerospace systems. 1 Credit

AEB8140 Advanced Aerospace Structural Design

Structural design from a fatigue perspective involving fail-safe, safe-life and damage tolerance methodologies applied to aerospace
structures manufactured from advanced materials. Major focus will be on integral aerospace structures manufactured by laser
welding, laser consolidation, autoclave curing, resin-transfer molding, and adhesive bonding processes. Advanced computation
techniques will be used for structural design and analysis. 1 Credit

AE8141 Advanced Aerospace Manufacturing

Aerospace manufacturing systems will be introduced at both system and machine level. The system level includes convention
systems and emerging systems in terms of product quantity and variety. Conventional systems cover job shops (low quantity, high
variety, such as aircraft assembly), manufacturing cells (medium quantity, medium variety, such as wing assembly), and transfer
lines (high quantity, low variety, such as turbine blades manufacturing). Emerging systems cover reconfigurable systems that can be
changed from a type of the conventional system to another. The machine level includes computer controlled machines and robots.
The course project will focus on automation of manual processes using robotic technologies. 1 Credit
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AEB8142 Aerospace Thermal Engineering

Review of heat transfer fundamentals. Steady state and transient problem modeling and

computational solution techniques. Thermal management in avionics systems, jet engine components, and aircraft and spacecraft
structures. Thermal management of high-speed flight, energy management and vehicle synthesis. Nucleonics, and heat transfer of
nuclear-heated rockets. Thermal management in micro-propulsion systems. Applications to electronic packages, solar arrays,
cryogenic and optical systems. 1 Credit

AE8143 Avionics

Students will review the basics of digital systems architecture, real-time analysis and network theory. The role of sensors,
processing, displays and actuators will be examines. Modern aircraft and spacecraft avionics systems will be studied, with particular
emphasis on predicting performance and reliability. 1 Credit

AEB8144 Computational Methods in Aerodynamic Analysis

An introduction to the development of computational fluid dynamics used in aerodynamic analysis. The equations of compressible
fluid dynamics and their classification will be studied. Topics in finite difference methods such as discretization, numerical stability,
time marching techniques and boundary conditions will be explored using selected problems. Grid generation methods applied to
structured and unstructured grids are used in solution development. The course will focus on algorithm characteristics and will rely
on computer programming skills. 1 Credit

AEB8145 Nanomaterials and Nanocomposities

This will be a survey course introducing some of the fundamental principles behind nanotechnology, emphasizing on nanomaterials,
nanocomposites and their aerospace applications. Diverse nanomaterials and their unique mechanical, electronic, magnetic,
chemical and biological properties will be reviewed. Nanoscale characterization working principles and instruments will be
introduced. Various nanomaterials synthesis methods will be covered. Processing and application of nanocomposities will be
discussed in detail. 1 Credit.
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APPLIED MATHEMATICS

CURRICULUM

Master of Science

DEGREE REQUIREMENTS Credits
Master’s Thesis* (Milestone)
AMS8000 Master's Seminar

AM8101 Principles and Techniques Part | 1
AM8102 Principles and Techniques Part Il 1
One Foundation course 1
Two credits from Elective list or remaining Foundation course 2
Foundation Courses Credits
AMB8001 Analysis and Probability 1
AM8002 Discrete Mathematics and its Applications 1
Electives Credits
AM8201 Financial Mathematics 1
AM8202 Digital Signals and Wavelets 1
AM8203 Topics in Functional Analysis 1
AM8204 Topics in Discrete Mathematics 1
AM8205 Applied Statistical Methods 1
AM8206 Partial Differential Equations 1
AM8207 Topics in Biomathematics 1
AM8208 Topics in Mathematics 1
AM8209 Directed Studies in Math 1

COURSE LISTING

*Master’s Thesis
This is a “Milestone.” Pass/Falil

AMB800 Master’'s Seminar

The course consists of regular research seminars in the general area of applied mathematics, given by graduate student, faculty
members, visiting scholars, and guest speakers. In order to pass this course, each student is normally expected to attend all
seminars during each term in the program, and to give one presentation. Pass/Fail

AMB8001 Analysis and Probability

A selection from the following topics in Applied Analysis and Probability: curvilinear coordinates; contour integration; conformal
mapping; Fourier series; eigenfunction expansions; measure spaces, integration, random variables and conditional expectation;
random variables, modes of convergence, discrete time martingales and filtrations; Brownian motion, continuous time stochastic
processes and martingales; stochastic calculus; stochastic and ordinary differential equations; introduction to partial differential
equations. 1 Credit

AMB8002 Discrete Mathematics and its Applications

Selected topics from discrete mathematics: graph isomorphisms and homomorphisms; Ramsey theory, random graphs; infinite
graphs; automorphism groups; graph searching games (such as Cops and Robbers); Steiner triple systems; graph decompositions;
Latin squares; finite fields; polynomial rings; finite projective and affine planes. 1 Credit

AMB8101 Principles and Techniques in Applied Mathematics, Part |

Integral transform and applications to ODEs and PDEs; discrete Fourier transforms, FFT and applications; asymptotic expansions;
perturbation methods; calculus of variations, optimizing functionals and applications. 1 Credit
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AM8102 Principles and Techniques in Applied Mathematics, Part Il
Numerical methods; numerical linear algebra; numerical methods for ODEs; humerical methods for PDEs; numerical simulations.
1 Credit

AMB8201 Financial Mathematics

This course covers the fundamentals of mathematical methods in finance. After providing a background in Stochastic Calculus, it
considers the study of financial derivatives. Fixed income instruments, derivative pricing in discrete and continuous time, including
Black-Scholes formulation, American, Exotic and Futures derivatives. Elements of Portfolio Management and

Capital Asset Pricing Model are taken into account. 1 Credit

AM8202 Digital Signals and Wavelets
Digital signals; wavelets; adaptive methods; two and three dimensional transforms; applications. 1 Credit

AM8203 Topics in Functional Analysis
Normed spaces; fundamental results; Hilbert spaces; calculus in Banach spaces; additional topics. 1 Credit

AM8204 Topics in Discrete Mathematics

Selected advanced topics from discrete mathematics: random graphs; models of complex networks; homomorphisms and constraint
satisfaction; adjacency properties; Ramsey theory; graph searching games; Latin squares; designs, coverings, arrays, and their
applications. 1 Credit

AM8205 Applied Statistical Methods

This course covers a wide variety of statistical methods with application in medicine, engineering, and economics. Exploratory data
analysis. Parametric probability distributions. Sampling and experimental designs. Estimation, confidence intervals and tests of
hypothesis. Analysis of variance. Multiple regression analysis, tests for normality. Nonparametric statistics. Statistical analysis of
time series; ARMA and GARCH processes. Practical techniques for the analysis of multivariate data; principal components, factor
analysis. 1 Credit

AM8206 Partial Differential Equations
Hyperbolic equations, weak solutions, shock formation, non-linear waves, reaction-diffusion equations, traveling wave solutions,
elliptic equations, numerical methods, applications. 1 Credit

AM8207 Topics in Biomathematics

Discrete and continuous time processes applied to biology and chemistry. Deterministic and stochastic descriptions for birth/death
processes in chemical kinetics. Numerical methods for spatially distributed systems including multi-species reaction-diffusion
equations. Applications will include some or all of: chemical waves, traveling wave fronts in excitable media, spiral waves, pattern
formation, blood flow and flow in chemical reactors. 1 Credit

AMB8208 Topics in Mathematics
Examines selected topics in mathematics not covered in other courses. The topics covered will vary depending on need and
interest. 1 Credit

AMB8209 Directed Studies in Mathematics

This course is for students who wish to gain knowledge in a specific area for which no graduate level classes are available. Students
who are approved to take the course are assigned a suitable class advisor most familiar with the proposed content. Students are
required to present the work of one term (not less than 90 hours in the form of directed research, tutorials and individual study) in an
organized format. 1 Credit
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ARCHITECTURE

CURRICULUM

Master of Architecture
DEGREE REQUIREMENTS
Masters Thesis Project
Collaborative Competition |
Collaborative Competition Il
AR8101 Studio in Critical Practice

AR8102 Seminar in Critical Practice

AR8103 Studio in Collaborative Practice

AR8104 Seminar in Contemp and Future Practice
AR8105 Intensive Research Studio and Seminar
AR8106 Current Topics in Architectural Praxis

Two Elective Credits

Electives

AR8201 Advanced Construction Case Studies
AR8202 Architectural Theory Since 1968
AR8203 Architectural Writing

AR8204 Architecture in Public Policy
AR8205 The Arch. Of Urban Housing
AR8206 Canadian Arch. Since 1945
AR8207 Contemporary Theories of Urbanism
AR8208 Creating Space Simulation

AR8209 Advanced Design Methods

AR8210 Digital Tools

AR8211 Ecology

AR8212 Fire Safety in the Built Environment
AR8213 Glass in Architecture

AR8214 Heritage Conserv., Theory and Practice
AR8215 How Buildings Work
AR8216 Landscape and Ecological Design

AR8217 Landscape Design Theory and Application
AR8218 Performance Modeling

AR8219 The Small Building

AR8220 Sustainable Ratings Systems

AR8221 Architectural Representation

AR8222 Sustainable Housing Design

AR8223 Building Management System

AR8224 Designing the Productive City

AR8225 Globalization and Construction

AR8226 Directed Studies: Cdn Constr

AR8227 Minimal Housing

AR8228 Research Seminar: Global Communities
AR8229 Research Seminar: Emerging Technologies
AR8230 Research Seminar: Sustainable Design

Credits

(Milestone)
(Milestone)

(Milestone)
3

I N A SN

Credits
1
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COURSE LISTING

Masters Thesis Project

Working closely with a faculty advisor, students will carry out independent research on an approved topic within the field of
architecture, resulting in the development of a thesis report and subsequently a critical project. The student will be required to
publicly present the thesis report, which forms the critical, historical, and theoretical basis for the thesis project. A comprehensive
review of literature and relevant works will form a core component of this report. The thesis project must be grounded in
architectural praxis, but is not limited to the design of a building. This course culminates in a public juried presentation of thesis
projects. This is a “Milestone.” Pass/Fail

Collaborative Competition |

In collaboration with fellow students at the graduate and undergraduate level, students take part in architectural competitions or
other design activities approved by the Program Director. Competition teams will normally be led by Ryerson Faculty members.
This is a “Milestone.” Pass/Fail

Collaborative Competition Il

In collaboration with fellow students at the graduate and undergraduate level, students take part in architectural competitions or
other design activities approved by the Program Director. Competition teams will normally be led by Ryerson Faculty members.
This is a “Milestone.” Pass/Fail

AR8101 Studio in Critical Practice

In this studio, students will be expected to develop a critical approach to architectural design and production. Students will be
confronted with complex design problems which require a close examination of both the conditions that underlie the practice of
architecture (including the students’ own assumptions and beliefs) and the contexts within which and on which architectural practice
acts. The development of an architectural response to these conditions and contexts, using ethical and professional judgment as
well as techniques of critical analysis, will be the key objective of the studio. 3 Credits

AR8102 Seminar in Critical Practice

This course presents students with exemplars of critical practice and with methods of architectural research. The role of the architect
as observer, critic, and form-maker within society will be discussed; critical practices will be discussed within the framework of
contemporary directions in cultural and critical theory. The development of new technologies, either directly through research or
indirectly through developing a demand, will be presented as a key role of the critical practice. Students may be asked to prepare a
paper or other document which takes a critical position on a topic taken from one of the program’s key areas of engagement:
sustainability, technological innovation and the GTA. 1 Credit

ARB8103 Studio in Collaborative Practice

Architecture is never the product of a single individual. The myth of the star architect as a heroic and creative genius is out of step
with the reality of architectural practice in our increasingly complex society. Working collaboratively in teams, and with input from
specialized consultants and stakeholder groups, students will develop the design of a complex building. A design process of
enquiry, analysis and integration of technical, cultural, social, and economic issues will be stressed. 3 Credits

AR8104 Seminar in Contemporary and Future Practice

This course is meant to offer students a theoretical basis for working in or operating an architectural practice in the twenty-first
century. Topics will include the legal framework for architectural practice, the role of internship, basic financial management of a
practice, management and leadership principles, and so on. All aspects are presented from a critical rather than a prescriptive
viewpoint: students will be asked to examine current structures of practice and propose alternative versions. Alternative forms of
practice, including the Integrated Design Process, will be discussed. 1 Credit

ARB8105 Intensive Research Studio and Seminar

In this course, students will work under the close supervision of an instructor on design projects related to a current issue in the
instructor's area of research. Building on the introduction to research in architecture from the previous year, this course gives
students an in-depth view of one research project. This course may be offered at Ryerson or off-campus, depending on the subject
of the research. As part of this studio, a seminar will be offered in which students are presented with the essential characteristics
and methods of research in architecture, discussed in the context of the research project being undertaken. 4 Credits

AR8106 Current Topics in Architectural Praxis

This course, offered in seminar format, will allow students in the final semester of the program to enter into a discussion of topics of
current interest in architecture. Topics will vary year to year, as proposed by faculty and elected by students. To be taken
concurrently with the thesis. 1 Credit

AR8201 Advanced Construction Case Studies

Through lectures and a case study approach, this course investigates recently completed architectural projects, focusing on their
tangible, material resolution as an expression of design intent. A major component of this course will involve students undertaking a
detailed case study of one such architectural project. Antirequisite ARC730. 1 Credit
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ARB8202 Architectural Theory Since 1968

This course surveys major trajectories in architectural theory of the past forty years, which form one part of the context for current
architectural practice. The first half of the course will focus on a number of these trajectories which can now be treated historically:
semiotics, critical histories, phenomenology, deconstruction, critical regionalism, and identity politics. Building on this foundation, the
second half of the course will consider current and emerging theoretical frameworks for architecture. Antirequisite ARC732. 1 Credit

ARB8203 Architectural Writing

The objective of the course is to provide students with exposure to the various forms of writing related to architecture as a
professional practice and critical/cultural discipline. The goal is to improve students’ writing and verbal communication in the context
of architectural practice and discourse. The process of critical assessment and documentation of architecture will help students
focus and clarify the intentions underlying their own design work. Antirequisite ASC751. 1 Credit

ARB8204 Architecture in Public Policy

This course investigates the application of architectural principles and processes to facets of public policy not traditionally addressed
by the discipline of architecture. The intent is to identify how such principles and processes can shed new light on, and positively
contribute to, the evolution of public policy. Some of the public policy issues to be considered include: infrastructure (transportation,
waste handling, supply of water, energy and communication), social policy (relating to poverty, homelessness and health), education
and governance. Antirequisite ASC750. 1 Credit

AR8205 The Architecture of Urban Housing

This course explores the impact that globalization has had upon the design and development of urban housing and its implications
for critical practice in Canada. Seen through the lens of critical practice, students will be exposed to the myriad of themes, from
cultural to political to economic, having an effect on the design of contemporary housing and associated living environments. This
reading-intensive course comprises discussion sessions led by the instructor and/or invited guests on one or more of the subject’s
core themes, augmented by comparative analyses of seminal housing projects located in major cities in Western Europe, Asia, the
United States, and Canada. Antirequisite ARC731. 1 Credit

AR8206 Canadian Architecture Since 1945

The objective of the course is to provide students with exposure to the recent history of Canadian architecture, from the immediate
post-war to the present. Material will cover the basic conditions leading to and facilitating the spread of modernism as an important
mode or architectural production and expression in post-war Canada, and its contribution to a national architectural identity,
particularly in the context of Canada’s celebration of the 1967 centennial of Confederation. Antirequisite ARC733. 1 Credit

AR8207 Contemporary Theories of Urbanism

This seminar course considers interrelationships between contemporary theories of urbanism, the role of urbanism as an instrument
of analysis and criticism, and associated implications for critical practice in Canada. Theoretical issues surrounding urban design
and strategy are investigated through the lenses of architecture, urbanism, and the humanities. Through an engagement of the
writings and projects of Le Corbusier, Rossi, Koolhaas, Venturi and others, and placing strong emphasis on interrelationships
between key theoretical concepts and the generation of new urban forms, this reading-intensive course offers a comparative
analysis of the changing nature of urban theory in the context of globalization. Antirequisite ASC753. 1 Credit

ARB8208 Creating Space Simulation

Increasingly, computer modeling allows designers to simulate a range of performance factors of a building, including thermal
performance, ventilation, lighting, acoustics, structure and others. This course will allow students to experience the use of such
software and explore its potential as a tool for the design of spaces and for current architectural practice. Students will use
simulation software to analyze spaces and develop design proposals based on the results of simulation. Antirequisite ASC754.

1 Credit

AR8209 Advanced Design Methods

Digital design using computer software has evolved through a number of modes of design practice. Recent software applications
have introduced more fluid interfaces that allow for greater serendipitous design discovery that can emerge from sketching and
experimenting with forms. Students in this course will explore the potential of a number of types of software to support the digital
design process. Working with these digital tools will be placed within a general creative context. 1 Credit

AR8210 Digital Tools

Digital Tools: Ways of conceiving and communicating architectural ideas. An advanced level seminar taught by department faculty
members, either singly or as a team. Topics offered in various semesters will be determined by faculty expertise available.
Antirequisite ASC755. 1 Credit

AR8211 Ecology

This course explores the basic dynamics of ecology through the study of varied and typical environments. The relationships
between the primary factors of geology, surface deposits, hydrology, flora and fauna, together with the impact of urbanization and
human activity on the natural ecosystem, are studied. 1 Credit

AR8212 Fire Safety in the Built Environment

This course provides students with an introduction to fire safety engineering. The principal objective of fire safety engineering is to
provide an acceptable level of safety when an accidental fire occurs. Computational simulation software packages will be used to
demonstrate fire growth and smoke movement under different scenarios. This course is designed for architecture students who
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have developed some basic understanding of fire and knowledge about regulations associated with fire safety in buildings.
Antirequisite ASC756. 1 Credit

AR8213 Glass in Architecture

This course will take us on an in-depth study of that most expressive of modern materials and glass. The material will be looked at in
a holistic manner, that is, we will approach our study from technical, historical, theoretical, and expressive directions. We will attempt
to make these four trajectories not as separate paths of study, but as different elements of a single journey. Antirequisite ASC857.

1 Credit

AR8214 Heritage Conservation Theory and Practice

A course on the theoretical and practice issues of heritage conservation, particularly with regard to the preservation of buildings and
sites in Ontario of architectural significance. The course reviews methods of documenting heritage resources and methodologies
and techniques available for physical interventions into heritage structures. Antirequisite ARC735. 1 Credit

AR8215 How Buildings Work

Knowledge of how our buildings work is crucial to creating better architecture. Without feedback loops informing architects of the
performance of their designs, most buildings become prototypes and the knowledge that could be gained from each building is lost.
This course will allow students the opportunity to study, examine and understand in detail the performance of an existing building.
This will help develop a perspective for the long term performance of buildings and develop an understanding of buildings as they
develop after architects have completed their design. Students may be asked to select an existing building and collect detailed
information on performance from uses, management, designers and client, and present a critical analysis to the group. Antirequisite
ASCB851. 1 Credit

AR8216 Landscape and Ecological Design

In this course students will explore the fundamentals of landscape design principles and applied ecological form. This course will
focus on theories of both designed and natural composition of landscapes elements. The course objectives are achieved through
lectures, field trips, case studies and in-class assignments. Antirequisite ASC852. 1 Credit

AR8217 Landscape Design, Theory, and Application

This course in landscape design, site and environmental planning engages students in the development and application of personal
design philosophy towards the built and naturalistic environment. This is achieved through researching the professional work, styles
and paradigms of internationally recognized architects, landscape architects, artists, planners and designers from the 19th-21st
Century. Antirequisite ASC853. 1 Credit

AR8218 Performance Modeling

This course investigates issues associated with computer modeling of building performance. While the course focuses on the
modeling of energy consumption and daylighting, other modeling systems will also be discussed. Principles of performance
modeling will be discussed, including means for evaluating results and verifying the accuracy of the model. Antirequisite ASC854.
1 Credit

AR8219 The Small Building

Throughout history, the small building has engaged the landscape and been part of the urban environment. This course will study
the small building in many cultures and will provide a greater understanding of human scale, meaning, symbol, and function, and the
relationship of these factors to architecture. It is also aimed at teaching useful skills for architects, including research, writing,
analysis and presentation skills. Antirequisite ASC856. 1 Credit

AR8220 Sustainable Ratings Systems

The course focuses on the environmental impact assessment method used in Canada since the launch of Canadian LEED in
December 2004. Designing with LEED deals with the use of the LEED green building rating system as a design tool for the creation
of environmentally responsible buildings. Other environmental issues, assessed by other methods not necessarily included in LEED,
are also discussed. Antirequisite: ASC855. 1 Credit

ARB8221 Architectural Representation

The emphasis of this course is to read, write and discuss issues of architectural representation. Representation, very basically-
imitation with a change, is a key element in how we read and provide meaning in architecture. The main goal of this class is to learn
how concepts of Representation impact the architecture that we make and the architecture that we experience. 1 Credit

ARB8222 Sustainable Housing Design

Sustainable Housing deals with the design of low rise residential housing which demonstrates and promotes advanced levels of
energy efficiency, resource conservation strategies, healthy environments, cultural appropriateness and sustainable development
principles. Sustainable housing is viewed from a holistic approach, investigating issues as they relate to architecture, social context,
building science, and mechanical systems. 1 Credit

AR8223 Building Management System

This course provides students with opportunities to explore the fundamentals of control engineering and its applications in building
automation. This course focuses on how building services systems (such as HVAC, lighting and solar protection) are controlled for
optimal performance and how building management systems (BMS) can help save energy and improve indoor environment control
in buildings. Students will learn how to carry out integrated architectural design that allows for optimal controllability of buildings and
building systems. 1 Credit
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AR8224 Designing the Productive City

Architects can contribute to the transformation of our cities into more sustainable environments. This task encompasses designing
higher density living and working environments, including farmers’ markets, greenhouses, edible landscapes, living walls, productive
green roofs, community gardens, and other strategies. The course will review these strategies and apply them to a real-world
project in Toronto, looking at actual and proposed development projects that allow food production and provision inside planned and
existing neighborhoods. 1 Credit

AR8225 Globalization and Construction

The objective of this course is to encourage students to think globally and to understand the growing importance of international
business and globilization and how they relate to construction at large and to the Canadian construction industry. Antirequisite
ASC850. 1 Credit

AR8226 Directed Studies in Canadian Construction

This course is available to internationally educated students enrolled in the graduate program in architecture, who lack the
knowledge of Canadian Construction. Students are required to present appropriate assignments (exam, report, etc) for assessment
as agreed by the supervisor and program director. Registration approval is required from the program director of the M.Arch.
program. 1 Credit

AR8227 Minimal Housing

This course examines housing design related to the issues of affordable housing, to explore new and innovative approaches to
minimal housing and to engage students in issues of affordable/minimal housing through direct involvement. Antirequisite ASC505.
1 Credit

AR8228 Research Seminar: Global Communities

What is the meaning of community in a globally connected world? How is architecture as a discipline affected by the increasingly
charged relationship between the local and the global? What new insights, processes and methods does an architect need to
practice effectively in such a world? In this seminar, students will prepare and present research papers discussing the architectural
opportunities and consequences of globalization as well as participating in discussions and focused readings on a theme put
forward by the instructor and approved by the Program Committee. 1 Credit.

AR8229 Research Seminar: Emerging Technologies

Digital fabrication, parametric design and mass customization offer not only form-making tools for designers but can also enhance
the performative qualities of our buildings. How do we harness and mobilize these tools for the future? How can architecture
respond to the hybridization of real and virtual spaces to enrich human experience? In this seminar, students will prepare and
present research papers discussing the architectural effects of emerging technologies as well as participating in discussions and
focused readings on a theme put forward by the instructor and approved by the Program Committee. 1 Credit.

ARB8230 Research Seminar: Sustainable Design

How do we ensue that our world is available for the use and enjoyment of future generations? How do we offer a better quality of life
to more citizens through the built environment? Beyond the design of energy-efficient buildings, our holistic view of social,

cultural and economic sustainability looks to uncover and design the new infrastructures that will be needed to ensure a healthy,
vital future. In this seminar, students will prepare and present research papers discussing aspects of sustainable design as well as
participating in discussions and focused readings on a theme put forward by the instructor and approved 