Carleton University
Department of Systemsand Computer Engineering

SYSC 3303 A Real-Time Concurrent Systems Early Summer 2016

Course Outline
Instructor: Dr. Lynn Marshall, Room ME4230ynnmar@sce.carleton.ca

Course Objectives

To introduce students to the principles and praabicsoftware development for systems charactebyeahe
or more of the following terms: real-time, concuntreevent-driven, and embedded. Although a specific
implementation technology will be used to providatis-on programming experience, the goal is toeptes
techniques that are applicable to a diverse rahgpmications, hardware/software components, [ogning
languages and operating systems.

L earning Outcomes

By the end of this course students should be able t

1) Understand the ISO Protocol Stack with emphasigBR inter-process communication.

2) Model the structure and behaviour of a concurrgstiesn using Use Case Maps and UML.

3) Write multi-threaded communicating programs in Java

4) Understand and apply the theory of cyclic execstivate-monotonic analysis, and priority-based dulireg
of a real-time concurrent system.

5) Design, implement, test, and document a reasorzalhplex and large concurrent system using a
development process based on incremental milestones

6) Work in a team using industrial engineering tooisluding version control, development, testing and
debugging environments.

Prerequisite Cour ses
For Engineering students, the prerequisites ar&G2004 or SYSC 210and SYSC 2003.
Computer Science students must have successfutipleted COMP 20033nd COMP 2002 or COMP 2402.

Information Technology, University of Ottawa Engenimg students, and Carleton University Specialestis
must meet the requirements of the Systems and Gemigngineering department.

Prerequisite waivers will not be granted. Studerits have not completed the prerequisites must wathd
from SYSC 3303 by the last date for registratioeanly summer term courses; otherwise, they will be
deregistered before the end of term.

Textbook

There is no required textbook. As the term progrgsiecture slides will be posted as PDF fileshendourse
Web site. Note that additional material thathds on the posted slides will be presented in class.

Optional textbookReal-Time Systems and Programming Languages: Ada, Real-Time Java and C/Real-Time
POS X, Fourth Edition, Alan Burns and Andy Wellings, Asloh-Wesley, 2009.

Additional supplementary references will be listedthe course web site.

Web Site

Course materials will be placed on the SYSC 3308 ¥, so students must have Internet accessURhe
for the site ihttp://www.sce.carleton.ca/courses/sysc-3303/Sitidents are expected to access this site
regularly, and consult it before emailing questitm#he instructor. Portions of the Web site wél pirotected
by a password, which will be provided to studentslass. Please do not make this password pulali@ijfable.
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Attendance

Students are expected to attend all lectures drsd Tene Faculty of Engineering and Design requgtedents to
have a conflict-free timetable, so requests to mroodate missed exams, assignment due dates, project
milestones, etc., because of conflicts with otlenrses, jobs, or vacation plans will not be conside

Subject to availability, this course will use TurgPoint Clickers that can be signed out at the Clté¢ of
charge (details on web site). Students will reeeip to 4% in bonus marks for getting a clicker and
participating in clicker quizzes in the lectures.

Assignments

There will be five assignments. Late assignmeiitsnat normally be accepted; however, students wéuonot
submit an assignment by the due date for valid cadir compassionate reasons should contact ttrechsr
immediately to arrange appropriate accommodatiergs &n extension of the due date).

Assignment #3 will involve summarizing an articleasticles on current research or work in real-time
concurrent systems. Students who elect to give385in in-class presentation on their summary ealin up
to 3% in bonus marks.

Labs
Attendance at lab periods will be mandatory. Teamihave meetings with a TA at least once per kvee

Project

A major component of the course is a team progne in groups of 4 or 5, which will lead you thgbuthe
process of building a reasonably complex concusgsiem. Each team member must participate irspiets
of the project: design, coding, testing and debogigetc. You will get your team's mark for the pudj
multiplied by a factor of between 0% and 150%, bdas® the instructor's and the TAs' judgement ofryou
contribution to your team. Students who do not their weight on their project team and projectsrsiited by
students who refuse to join a team will receiveaakhof O; these students will receive a final gral&ND
regardless of how well they do in the other cow@maponents.

Exams
One closed-book midterm exam will be held during péthe lecture on Wed May 25

Students who are unable to write the midterm exaoabse of illness or other circumstances beyond the
control must provide, in cases of iliness, a mddiedificate dated no later than one working dtgrethe
exam, or appropriate documents in other caselislinformation is provided to the instructor neelathan five
working days after the exam, the student will wateessay that will be used as the exam mark;wiberthe
mark for the missed exam will be 0.

A closed-book final exam will be held during theilgrsity's June examination period. With the eximepof
those students who receive an FND based on theicipation in the team project (see the "Projesettion),
and those who did not write the midterm exam OR esskgtudents are eligible to write the final exaation.
Eligible students, who miss the final exam and ikezkat least 40% on the midterm exam, will recehee
grade ABS and may apply to the Registrar’'s Offmedeferral of the final examination. Eligible dants who
miss the final exam and received less than 40%emidterm will receive a grade of FND and be mible
for the deferred final exam.

Evaluation and Grading Scheme

Students will be evaluated by means of class adtecel (clickers), assignments, a project, a midestam, an
optional in-class presentation, and a final ex#@nleast two of the questions on the final exam b clearly
labeled “Core Programming”. These questions wilubed to evaluate the students’ understandingeof th
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fundamental programming skills taught in this ceurBo pass the exam, students must (1) achieveeage
mark on the “Core Programming” questions of attl®@86, and (2) achieve an overall final exam grafost
least 50%. If these requirements are met, theestiglgrade is calculated as follows:

Assignments: 10% (2% each)

Midterm Exam: 15%

Project: 35%

Final Exam: 40%

Class Participation (clickers): up to 4% bonuskadsubject to availability of TurningPoint clicler
Optional In-Class Presentation of Assignment #2tau3% bonus marks

Studentswith Disabilities

Students with disabilities who require academimannodations in this course are encouraged to coatac
coordinator at the Paul Menton Centre for Studesits Disabilities to complete the necessary lettdrs
accommodation by Jun&’32016 for Early Summer Term (June exams). Aftgistering with the PMC, make
an appointment to discuss your needs with youruogir at least one week prior to the midterm exam.

Health and Safety

Every student should have a copy of our Health@efety Manual. An electronic version of the marazad be
found athttp://www.sce.carleton.ca/courses/health-and-gaiet

Week by Week Outline: Topics Covered

* Nature of Real-Time Systems

* Internet Protocols

 The TFTP Protocol, Part 1

» Java Threads

» Synchronization of Java Threads

* The TFTP Protocol, Part 2

« UML

» Lifecycle and Scheduling of Java Threads

* Use Case Maps (UCMs)

» Verification and Validation

* Scheduling Schemes for Real-Time Systems
* Recent Developments in Real-Time Concurrent Systems
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