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Lecturer: Graham Eatherley, Room ME4230, 613-520-2600 (ext.1920), graham@sce.carleton.ca
Course Description:

This is a first course on the principles of microprocessor-based systems, covering:  processor instruction set and addressing modes, input/output devices, and an introduction to concurrency through hardware interrupts.  Emphasis is placed on techniques applicable to real-time computing, in which programs are designed to interact with the outside world in a time-critical manner.

Note that the course does not aim to produce expert assembly language programmers.  The concepts covered in this course are applicable to a wide variety of microprocessor architectures (for example, the Intel 80x86, Motorola 68000 and PowerPC chip families), languages, and applications (for example, data communications and digital signal processing).

Prerequisites:
 
Engineering (SYSC-2002 or SYSC-2006) and ELEC-2607.  This course precludes additional credit for SYSC-2001 and SYSC-2003. This course may not be taken for credit by students in Computer Systems Engineering, Communications Engineering, or Software Engineering.
Students who have not satisfied the prerequisites for this course must either a) withdraw from the course, or b) obtain a prerequisite waiver online at www.sce.carleton.ca/ughelp, or c) will be deregistered from the course after the last day to register for courses. 
Textbooks (Recommended): 
Assembly Language for Intel-Based computers, by Kip R. Irvine

Web Site: 
Course materials will be placed on the SYSC 3006 web site, so students are expected to have Internet access.  The URL is http://www.sce.carleton.ca/courses/sysc-3006/s13/
Students are not permitted to use the laser printers in Systems and Computer Engineering and Electronics labs to print files obtained from the Web site.  Students who do not follow this regulation may be withdrawn from the course.

Attendance: 

Students are expected to attend all lectures and labs.  The Faculty of Engineering and Design requires its students to have a conflict-free timetable, so requests to accommodate missed exams, assignment due dates, etc., because of conflicts with other courses, jobs or vacation plans will not be considered.
Laboratory: 

There will be five graded laboratories that will be posted on the course website.  Attendance of the lab is mandatory, with work to be submitted by the end of the lab period.  During the scheduled lab times, TAs will be available for assistance.  The computer lab is open seven days a week, whenever the building is open.  Except for those timeslots when the lab is reserved for other courses, you may use the lab at any time.

Assignments: 
There will be five graded assignments that will be posted on the course website.  Students are encouraged to discuss design issues when working on assignments; however, they are expected to write their own programs individually.  There is a fine line between cooperating with your colleagues (discussing problems and ideas) and copying program code (plagiarism).
Suspected plagiarism will be investigated and may result in a mark of zero for the assignment.  As well, alleged instructional offences will be reported to the Associate Dean of Engineering.  (Please see the current undergraduate calendar, “Instructional Offences”, in the Undergraduate Calendar Supplement).

Students are warned that the assignments form a very important part of this course – doing the assignments (by oneself) is by far the best way of learning the material.  In this context, it should be noted that copying assignments is, even if you are not caught, a self-defeating exercise.  Any student who resorts to copying is not likely to do well on the mid-term, lab or final exam.

Exams: 
Midterm – There will be one closed book, no-calculator, midterm test.  Arrangements for the midterm will be announced during the class and in the course website.
Final – A closed book, no-calculator, final exam will be held during the University's formal examination period.  The final exam is for the evaluation purposes only and will not be returned to the student. 
Students who miss the final exam may be granted permission to write a deferred examination (see the Undergraduate Calendar for regulations on deferred exams).  
Grading Scheme: 
To pass the course, a student must (1) pass the final examination test (D- or better) and (2) obtain an overall passing average.  For students who pass the final exam, the final grade will be calculated as follows:

 

Assignments: 

15%



Labs:               

15%

Mid-term test:

20%

Final exam:

50%
Medical Certificates: 
A medical certificate must adhere to the format required by the Registrar. The format is available as a PDF form through the Registrar’s website http://www.carleton.ca/registrar/forms. All medical certificates must be presented immediately upon return from the illness; they will not be accepted after the fact.
- Lab: If one lab is missed, with a valid medical certificate, a mark equal to the average of the other labs will be given.  Further absences will result in a mark of zero for the missed labs, unless valid documentation of a prolonged illness is provided.  There will be no lab make-ups.  
- Assignment: Assignments are to be worked on throughout the week, not just the day they are due.  If you miss an assignment, you will be given a mark based on your partial work if a valid medical certificate is given.  If you cannot provide your partial solution, you will be given zero unless you have a valid medical certificate showing prolonged illness.
- Midterm: If the midterm is missed, with a valid medical certificate, the midterm weight will be added to the final examination weight.
You may need special arrangements to meet your academic obligations during the term. For an accommodation request the processes are as follows: 

- Pregnancy obligation: write to me 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 visit the Equity Services website http://www2.carleton.ca/equity/accommodation/ 
- Religious obligation: write to me 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 visit the Equity Services website http://www2.carleton.ca/equity/accommodation/ 
- 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). After requesting accommodation from PMC, meet with me to ensure accommodation arrangements are made. Please consult the PMC website for the deadline to request accommodations for the formally-scheduled exam (if applicable). 
Preliminary Week-by-Week Outline (week's starting dates are shown)

1st week: Course objectives, organization and administration, computer system components, information encoding. Number systems, data representation in binary, hexadecimal, integer representations with signed and two’s complement. Low-level machine concepts: programmer’s model & instruction execution. 80x86 register model and segment memory model.
2nd week: 80x86 instructions with addressing modes (register, immediate, and memory direct and indirect); data transfer instructions, simple data manipulation instructions; control flow (unconditional and simple conditional) for loops and if-then-else structures.  

3rd week: Assembly program development with 80x86 assembly language.

Computer arithmetic: overflow, signed/unsigned conditional jumps, multiplication and division. Logical operations. Arrays and structures. Instruction encoding.

4th week: The assembly process.  Procedures, parameter passing, near and far calls.  MIDTERM.

5th week: Register model of peripheral devices: parallel I/O.  Software interrupts and traps; 80x86 interrupt vector table. Hardware interrupts: vectored and prioritized.

6th week: Programmable interrupt controller. The programmable keyboard and timer. Hardware interrupt issues. Review and wrap up.
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