
COMP-202: Foundations of 
Programming 

Lecture 1: Introduction, binary 
numbers, and Scratch 

Jackie Cheung, Winter 2015 



Welcome to COMP-202! 

Instructor: Jackie Cheung 

E-mail: jcheung@cs.mcgill.ca 

 

Office: McConnell Engineering Building 108N 

Office hours: Thursday 1pm - 3pm (or by 
appointment) 
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Why Are We Here? 

1: This is a required course for my program. 

2: Should I go in computer science? 

3: It’s useful to know how to program! 

4: I want to write the next big video game! 

5: I am masochistic and enjoy isolation. 

3 



Initial Forays 

 

 

 

 

 

 

But there are many other good reasons to learn 
how to program! 
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Programming in My Research 

Artificial intelligence 
• Write programs that aim to behave intelligently 

in some way, so that I can test hypotheses 

• Can I teach a computer how to translate a 
sentence? Drive a car? 
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Programming in Other Fields 

Examples I heard about recently: 
• Actuarial science: compute risks 

• Analyze data (biological, social, health, etc.) 
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Focus of the Course 

By the end of the course, you should be able to: 
• Understand how computers “think” 

• Describe a task in a way a computer can 
understand 

• Break complex tasks into smaller, simpler tasks 

• Translate these into a series of instructions in the 
Java programming language 

• Develop moderately complex programs 

• Learn more about computers and programming 

• Pass this course and have fun! 
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“I Heard This Course Is Hard!” 

Programming can be very time consuming and 
sometimes difficult. 

• Need to be “perfect” – computers can’t “fill in 
the blanks” and understand what makes sense in 
context 

• Luckily, we can continually improve our program 
until it works. 

• Unfortunately, this means we will need to get 
good at figuring out the error messages that the 
computer gives us! (Debugging) 
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How Do I Ace This Course? 

Practice! When you see an example in class, 
follow along on your laptop or try it at home. 

Do your quizzes and assignments! 

Don’t fall behind in the concepts, as they 
depend on each other! 

Ask a question when you don’t understand. 

DO YOUR QUIZZES AND ASSIGNMENTS! 
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About Me 

Assistant Professor in SOCS (since yesterday!) 

PhD, and MSc from University of Toronto 

BSc From University of British Columbia 

Research area: 
• Computational linguistics and natural language 

processing 

• A subfield of artificial intelligence 
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Course Content 

Roughly speaking, 
• Weeks 1 – 4: “Basics” of programming; learning 

about the flow of a program 

• Weeks 5 – 7: Introduction to Object Oriented 
Programming 

• Weeks 8 – 12: More details, applications and 
examples 
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Prerequisites 

A CEGEP-level math course or equivalent (e.g., 
any upper-level math course) 

The ability to think logically and rigorously is 
more important than calculus, algebra or 
trigonometry. 

Aimed at students with little or no background 
in programming 

• If you’re concerned about your background (too 
little or too much), let me know! 
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Course Communication 

Home page: 
http://www.cs.mcgill.ca/~cs202/2015-01/web/index.html 

• Lecture notes, course outline, assignment 
specifications and solutions 

myCourses: 
http://www.mcgill.ca/lms 

• Assignment submission and return, discussion 
board, schedules for tutorials and TA office 
hours, grades, announcements 
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Bulletin Board 

General questions about the assignments or 
course material: Post here for all to see! 

• OK to post small coding snippets to demonstrate 
a point 

• NOT okay to post your entire assignment 

Involved coding questions: Go to office hours. 
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E-mail 

I might not answer emails right away, so please 
contact one of the TAs they will answer at their best 
and faster than I can. 

Please put meaningful subjects (not just “comp 
202” or “assignment help” 

On issues specific to you, make sure to pay 
attention and stay on top of things! 

This will help assure your email isn't forgotten 
about. In general, it is your responsibility to make 
the instructors remember these sorts of issues. 
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Lectures 

3 hours per week, compulsory 

Suggestions: 
• Do the readings before class (course outline) 

• Ask questions if you don’t understand 

• I’ll give mini-exercises to do on paper or on a 
laptop 

• Don’t goof off/do other things on a laptop! 
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Computers in Class 

“We found that participants who multitasked on 
a laptop during a lecture scored lower on a test 
compared to those who did not multitask, and 
participants who were in direct view of a 
multitasking peer scored lower on a test 
compared to those who were not.” 

Faria Sana, Tina Weston, Nicholas J. Cepeda. Laptop multitasking hinders 
classroom learning for both users and nearby peers in Computers & 

Education, Volume 62, March 2013, pp. 24–31 

 

17 



Outside of Class 

Tutorials (optional but very useful) 
• Several tutorials throughout the term, led by TAs 

• Smaller group activities 

Office hours 
• Three instructors, many TAs 

• Many office hours per week 

• TA office hours start next week 

Schedules to be posted on myCourses 
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Assignments 

Practice concepts learned in class 

Due every other week 

Every important to do them, as they offer you a 
chance to get feedback on your progress! 

Feel free to discuss, but complete them 
individually. Need to internalize the concepts for 
midterm and final. 

Start them early! 
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Quizzes 

Done on myCourses 

Like mini-programming contests 
Submit the solution within a set time period 

Our goal is to get you to always be coding 
(ABC)! 

Intended to take about an hour to complete 
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Midterm 

Scheduled for Monday, Feb 16 6pm – 9pm 
• Highly recommended that you attend – can only 

help your final mark 

• If not, your midterm grade will be allocated to 
the final. 
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Grading Schemes 

Scheme 1: 
Assignments 30%, Quizzes 5%, Midterm 20%, Final 
45% 

Scheme 2: 
Assignments 30%, Quizzes 5%, Final 65% 

 

You automatically get the better mark. 
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Plagiarism 

Don’t do it! 

Severe consequences that are not worth the 
risks. 

It usually takes more effort to conceal the fact 
that a program was copied than it does to write 
it yourself. 

You’re paying tuition to learn something! 
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Recommended Resources 

How to Think Like a Computer Scientist 
Allen B. Downey 

Freely available at: 

http://www.greenteapress.com/thinkapjava/ 
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SOCS Computer Labs 

Accounts available to those officially registered 

Computer availability (Trottier 3rd floor): 
• In open areas: physically accessible 24 hours a day, 7 

days a week 
• In side rooms: physically accessible on weekdays 

10:00 - 20:00, weekends 12:00 - 20:00 
• Consultant on duty: weekdays 10:00 - 20:00, 

weekends 12:00 - 20:00 
• Computers run GNU/Linux (Unix-like OS), not MS 

Windows 
• Unix seminars are offered by SOCS Systems staff 
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Required Software 

You are encouraged to use your personal 
computer or laptop to complete course work 

Software used in this course: 
Required: Java Development Kit (JDK), Scratch 

Recommended: Dr. Java 

Alternative to Dr. Java: Eclipse 

See course outline for details 
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This Lecture 

What is computer science? 

What is programming? 

What are algorithms? 

Binary numbers 

Scratch 
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What Is Computer Science? 

The scientific study of the process of 
computation and its applications 

• What is computation (formally speaking)? 

• What is computable? 

• How do we represent data? 

• How can we efficiently and correctly manipulate 
data in computation? 

• What useful things can we do with 
computation? 
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What Is Programming? 

1. Think of a solution 

2. Translate it into a series of precise instructions 
in a language that the computer can understand 
(coding, implementation) 
3. Check to see if it is correct (testing), fix 
problems (debugging) 
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What Are Algorithms? 

A sequence of steps to complete some task 
https://www.youtube.com/watch?v=6hfOvs8pY1k&authuser=0 
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Representing Information 

Computers work in binary numbers 
• 1 (a.k.a., True, on) 

• 0 (a.k.a., False, off) 

Need to know how to convert decimal (base-10) 
numbers into binary (base-2) numbers. 

• We have grown up thinking in base 10. 

• All kinds of data can be encoded as numbers 

• To the computer, these are a long series of binary 
numbers 
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Images As Numbers 

Bitmap (.bmp): Store (R,G,B) values of each pixel 
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(112, 80, 30) 

(73, 68, 24) 



Text As Numbers 

Store the numerical representation of each 
character (e.g., ASCII) 

  T      h      i        s  [space]   i       s  [space] 

 84, 104, 105, 115, 32, 105, 115, 32 

 

  C   O   M    P    -     2     0    2 

67, 79, 77, 80, 45, 50, 48, 50 
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Music As Numbers 

WAV format (.wav), simplified: 
Store the amplitude of the sound wave over time 

The sound wave is the sum of the fundamental 
frequencies that make up what you hear 
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Decimal Numbers 

What does writing the number 2015 mean? 
• Ones: 5 

• Tens: 1 

• Hundreds: 0 

• Thousands: 2 

So,  
2015 =  
 2 × 103 + 0 × 102 + 1 × 101 + 5 × 100  
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Binary Numbers 

Base is 2, not 10 
1101010 =     1 × 26 + 1 × 25 + 0 × 24 + 1 × 23 
                   + 0 × 22 + 1 × 21 + 0 × 20 

To convert to decimal, just compute the sum! 
11010102  =   1 × 26 + 1 × 25 + 0 × 24 + 1 × 23 
                   + 0 × 22 + 1 × 21 + 0 × 20 

                     =   1 × 64 + 1 × 32 + 0 × 16 + 1 × 8 
                   + 0 × 4 + 1 × 2 + 0 × 1 

                     =   64 + 32 + 8 + 2 
                      = 10610 
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Go Play (More) 2048 

Helpful to memorize these powers of two: 
1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, … 
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Decimal to Binary 

Easiest way: parity checks and divisions by 2 
e.g., What is 5310 in binary? 
53

2
 =  26 𝑅 1  

26

2
 = 13  𝑅 0  

13

2
 = 6    𝑅 1  

6

2
   = 3    𝑅 0  

3

2
   = 1    𝑅 1  

1

2
   = 0    𝑅 1  

 

5310 = 1101012 
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Overall Algorithm 

Repeat until the number is 0: 
• Is it even or odd? 

If even -> prepend 0, if odd -> prepend 1 

• Divide the number by 2, rounded down 

This works by essentially writing out the sum 
from before in binary, starting from 20, and 
moving to more significant digits (21, 22, 23, …) 
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Your Turn 

Perform the following conversions 

Binary to decimal: 
111  10001 10010011 

Decimal to binary: 
24   179  3258 
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Scratch 

Web-based visual programming platform 
http://scratch.mit.edu 
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Summary of Scratch Features 
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Sprites 
Characters that you 
can manipulate 

Scripts 
A block of 
instructions 

Green flag / stop 
sign 
 

Start / stop the 
program 
 



Summary of Scratch Features 
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Conditions 
A true or false 
statement about the 
state of the program 

Conditionals 
(if … then … else) 

Check a condition, 
do something 
depending on that. 

Loops 
(repeat) 

Repeat an 
instruction 

Variables Place to store values 



Quiz 1 

Due Jan 13, 11:59pm on myCourses 
Questions 1, 2: Binary number conversion 

Questions 3, 4: Scratch 

Question 5: Examples of algorithms 
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Assignment 1 

Due Jan 16, 11:59pm on myCourses 
Question 1: Create a Scratch program of your 
choice, within some parameters 

Question 2: Write your first interactive Java program 

Start early—setting the environments up can 
take time! 
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