
COMP-202
Unit 1: What is programming?

CONTENTS:
What is a computer program?
Why do we want to write a computer program?
What makes computer programming hard?
First Java program 
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This week
-What is a computer programmer?
-What are the steps to programming a 
computer?
-Your first Java program!
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Programming and Computers
 Programming a computer essentially is

-providing a computer with a list of instructions that will 
make the computer solve a specific problem or 
problems



Two things to remember about 
computers

1)They require very specific 
instructions:

-You can't tell a computer to cook 
dinner. It has to be much more 
detailed!



Let's provide the instructions 
for scrambling a fried egg

1)Turn on the stove
2)Add butter
3)Crack an egg
4)Wait until ready

Why won't these instructions work 
for a computer?



Let's provide the instructions 
for scrambling a fried egg

They are too ambiguous and general! 
There are a lot of assumptions we 

make:
-A pan is already on the stove
-You should turn on the burner that the 

pan is on
-You know how to “crack an egg”
etc



Two things to remember about 
computers

2)They “interpret” instructions very 
literally.

-No sense of idioms as we do in 
human languages.
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Amelia Bedilia
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Amelia Bedilia

“Draw the drapes”

“Make a sponge cake”

“Go home!”

“Pitch the tent”
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Human and Computer 
Languages

Consider the following English sentence:
"The lady hit the man with a baby"

Does this mean 
1)A lady hit a man who had a baby? (Dude, what a jerk!)
2)A lady used a baby to hit a man? (Good lord!)
3)A lady and a baby ganged up on a man and hit him. 
(Kids today!)

Computer statements, on the other hand, always have 
only one possible interpretation—although sometimes no 
one knows how a computer will interpret something!
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Human and Computer 
Languages

One of the challenges is to learn the different 
interpretations the computer will give to commands.

The computer will not normally tell you how it is 
interpreting things. It is up to you to figure it out, both by 
looking at your code and observing the output.



COMP-202 - Introduction 12

Why are computers so dumb?
-Computers have no brains like we do (although there is 
an interesting neurological discussion about how our own 
brains work)
-Just a bunch of wires!
-Billions of electrical “switches” used to encode data.
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Encoding something in a 
computer

To store information in a computer, we actually need to 
encode the information into these switches.

We then need to decode it back into a form that we 
understand.

For example, to store the answer to the question
“Are the Rangers the greatest hockey team in the 
universe?”

you could find a switch and let current flow through it to 
store “yes” and block current to store “no”
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Another way to think of it
Suppose I am a magician.

I have an assistant who is in on the gag.

I leave the room, and the assistant flips a (fair) 2 sided 
coin.

The only thing in the class room besides the people is a 
light switch.

How can my assistant communicate to me the result of 
the coin flip? (Note: We can talk before hand to agree on 
a code)
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What if there were 3 options?
What if the game was a little different.

There are 3 (opaque) cups. 

My assistant will call on a volunteer (who is not in on the 
gag) to put a ping pong ball underneath one of them.

When I come in, I need to pick which cup the ball is 
under.

What code can we use?
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Potential example:
Choose three switches:

If first switch is “on” and others are off -->left most cup
If 2nd switch is on and others are off → middle cup
If 3rd switch is on and others are off → right cup

Is this the best we can do?
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Any better way?
Choose two switches:

If first switch is “on” and 2nd is off -->left most cup
If 2nd switch is on and 1st is off → middle cup
If both are on → right cup

The reason we could “compress” the number of switches 
is we were previously wasting certain combinations.

In fact, we still are wasting the combination of both being 
off. This means we could use 2 switches to store the 
result of 4 cups instead of 3.
What about the roll of a 6 sided die?
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Binary
It is often more convenient to denote by “on” the digit 1 
and denote “off” with the digit 0.

e.g. 11001 --> “on” “on” “off” “off” “on”
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Binary Counting
001 ----> 1
010 ---> 2
011 ----> 3
100 ---> 4
101 ---> 5
110  ---> 6
111  ---> 7
etc
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Base-2 vs Base-10
When we have a number such as

5123 we can write it as “5 one thousands plus 1 one 
hundred plus two tens plus 3 ones”

“thousands” “hundreds” “tens” “ones” come from 10^3, 
10^2, 10^1, 10^0

Base-2 is the same except with 2^powers

11001 ----> 1 one, plus 0 twos, plus 0 4s, plus 1 eight, 
plus one sixteen. ----> 25 ---> two tens plus 5 ones
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Abstraction
Fortunately, we will not be working in binary for the most 
part as computer software has abstracted the notion of 
binary away from us.

Ultimately, however, everything DOES get encoded into 
the computer to be able to do the computation.

We need to design our instructions in a rigid enough 
language so that the computer can then translate the 
instructions to binary.
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How does a computer work?
A computer has several components to it:
-short term memory (RAM) : stores data
-processor (CPU) : does computations
-output devices (e.g. monitors, speakers) : shows things 
to users
-input devices (e.g. keyboard, mice) : gets information 
from users
-”permanent” storage (e.g. hard drive, dvd, cd, etc)

There are also components that connect these other 
components
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Computer instructions
A computer is only able to do a small set of atomic tasks. 
These atomic tasks need to be combined together to 
perform a complex task:

Some examples:

-Add two numbers
-Multiply two numbers
-Save a number into RAM in a specific location
-Load a number from a specific location of RAM
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Adding two numbers
A number can be stored in binary. This means that the 2 
number can be encoded into binary.

These numbers are loaded into what are called “registers” 
The registers are a specific part of the CPU that is 
hardwired to add two numbers together and save the 
result into a 3rd register.

This can be done using simple rules:
1)Look at the right most column.
2)Figure out if the sum is 0,1,10, or 11 and carry the digit 
as appropriately
3)Repeat step 1 for the next column
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Storing an instruction
Because there are such a small number of instructions 
that a computer can use, we actually can use a code in 
order to store the instructions.

For example, we could say a 1 means “add”, a 2 means 
“multiply” etc. Then

1 2 3  might mean “add” the 2nd number in memory to 
the 3rd number.

2 3 1 would mean “multiply” the 3rd number in memory 
by the 1st number.
Because there are so few options, these commands can 
be wired into the hardware.
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Programming in a language
When we program in a programming language like Java, we 
have to go through several steps.

The computer can not understand Java language without help 
from another computer program. This computer program is 
called a compiler. 

The compiler will translate Java code that you write  into this 
numerical code system. This code system can then be 
executed in order.

Imagine how hard it would be to write a program to translate 
things into instructions this way! This is why Java has such 
strict rules. 
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That sounds really hard!
It's really hard to give such detailed instructions without 
making a mistake!

-omit a step

-change the order of two steps

-give a wrong instruction

In fact, as humans, we are not wired to do this!

We are not good at remembering too many details at the 
same time!
Why would we possibly want to do this?
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Benefits of programming
• Programming computers allows us to sleep much more 

easily knowing that nothing ever could go wrong.
• Our programs will always work perfectly and will never 

crash or make any sort of mistakes.
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Actually....maybe not

Anyone used Windows 8?
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“Invented Problems”
Computers have led to problems that we couldn't 

conceive of occurring before their inventions:

-Y2K problem
-Time zone change problems
-Viruses / malware problems
-Dog ate my hard disk
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Benefits of programming
All jokes aside, generally we program computers because 

we either can't or don't want to do the task ourselves.

Some reasons:

-very repetitive task
-arithmetic of large numbers

-searching through millions of documents

-having someone “help” us without having to bother a 
real human

-playing a game against a computer

-researching information
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But this is really hard!
It's really hard to give such detailed instructions without 
making a mistake!

-omit a step

-change the order of two steps

-give a wrong instruction

In fact, as humans, we are not wired to do this!

We are not good at remembering too many details at the 
same time!
Here is an example from real life. Try to memorize the 

following picture.
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Try to remember what you can about this 
picture
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Question:

-What colour occured most often in this 
picture?
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Question:

-What colour occurred on the right side of the 
image in the middle?

This is much harder because our brain had to 
filter out information in order to remember the 
gist of the image.

Generally, we can only remember a handful of 
things at a time without wasting time on 
“context switching”
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Repeat the experiment

Despite missing out on some details, we still 
do remember the main image and could draw 
it if we needed to.

Now, let's repeat the experiment with a 
different image.
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Repeat the experiment
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Why is the first easier?

We can categorize it!

-man
-man in green suit, tie, and hat
-man dressed for St. Patrick's day
-man in ridiculous outfit
-Don Cherry
-idiot
-narcisist

These are all “abstract concepts” 
that help us to categorize the data 
in front of us.
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What is it that you see right now?

There are many different ways to 
"categorize" this image, but very 
few of us will view it as:

"blue in the upper right corner, 
light green in the middle....."

If we did, then we'd never remember 
remember the image.

Categorization allows us to filter out many of 
the details until later. If you remember Don 
Cherry is in the picture, you don't need to 
actively remember that there are eyes.
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What is it that you see right now?

On the other hand, there 
is no good way to 
categorize this image. 
We thus can't remember 
it well!
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Try to memorize the following sequence of 
letters

ABAABBBCABACABBACBACBACBAAAAABBABABA
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Compare to this sequence 

Here is the exact same data, presented in an order that 
you can memorize much more easily.

AAAAAAAAAAAAAAAAABBBBBBBBBBBBBBCCCCC
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Even easier:

This is even simpler

17 As then 14 Bs then 5Cs
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Even easier:

In each case, you are storing the same amount of data, 
but it is much easier to store the 3rd one because the 
data is nicely sorted for you.

The first one is much harder because you constantly need 
to think about each spot being an A a B or a C.
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Relationship to programming

-Programs will have hundreds or even thousands of lines 
of code

-Programs like "google" even have millions or perhaps 
billions of lines!

-If you need to think about every little thing at the same 
time, our brains will go bonkers. The computer has no 
problem with this, but we will give the computer the 
incorrect instructions.

-We want to "bucket" or "categorize" segments of our 
code as being designed to execute certain tasks.
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Categorization of code

-When we are writing code, it takes a LOT of 
concentration. We constantly need to remember what 
the state of our code is.

If we are able to categorize things properly, we'll be able 
to ignore and filter out data, for part of the time. This 
means that we can focus on remembering a very 
specific part of it.

A good strategy to keep our programs simpler is to break 
our big problems down into many smaller problems.
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What makes a good programmer?
-Patience!
-Patience!
-Patience!
-Planning!
-Planning!
-Planning!
-Remember what problems you already solved.

-Thinking long term
-Keeping things as SIMPLE and ORGANIZED as possible
-Knowing yourself well enough to TAKE A BREAK and 

COME BACK LATER when you are not being productive.
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Planning
• There are only a few commands one can “tell” a 

computer.
• Computers are basically just a bunch of electrical 

switches.
• But we organize them in ways that make solving 

problems manageable.
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Planning
• When you do this properly, you can avoid thinking about 

low level details at the same time as high level details
•

• Another example of this is in human language. When we 
read a sentence, we don't think about the individual 
letters or even words. (This is part of what makes 
learning a new language hard. We often NEED to think 
about things on an individual word level.)

•

• However, when we process a disorganized jumble of 
letters, you do have to think about that.
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Why is this important?
• This is important because our brains tend to get 

confused when we have to handle too much information 
at the same time.

•

• We can't remember more than a few things in our head 
at the same time and if we are attempting to do this, 
we'll waste time with context switching

•
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Example: Writing an Outline for 
an Essay

• Why do teachers suggest writing outlines for papers?
•

• The idea is so you can map out each paragraph or key 
point and then when you are writing that paragraph, you 
only have to think about that one point!
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Relation to programming:
• When we solve problems with a computer, our goal is to 

always focus on one specific task at at time.
• This task should be as small as possible and we should 

generally not be able to split it into further parts.
• This way, while we try to solve the task, we can consider 

as few things at a time. (This is part of the reason we 
want to make it a small task)
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Giving a computer instructions
A very good way to think about giving a computer 

instructions is the following:

1)First figure out what is given in the problem and where 
it is you are trying to go.

2)Figure out a broad picture of how you want to get from 
your start to the goal. When you do this, you should 
figure out, at each step, what you are given, and what 
you want to produce. Now you have several, smaller 
problems.

You can solve the smaller problems the same way.
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Example: Planning Dinner

Start: Goal:

We need to construct a path 
from the start to the goal
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Example: Planning Dinner

Start: Goal:
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Giving a computer instructions
At each partial step, we need to make sure we have very 

precisely determined what we have at the moment and 
what we need to produce in that step.

For example:
Step 1)Shopping:

We have : a recipe
a burning desire to eat food
money

We want to produce:
raw ingredients
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Giving a computer instructions

Here we can also notice that one of the things we have is 
not really needed to solve this partial problem.

For example:
Step 1)Shopping:

We have : a recipe
a burning desire to eat food
money

We want to produce:
raw ingredients
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Giving a computer instructions
At each partial step, we need to make sure we have very 

precisely determined what we have at the moment and 
what we need to produce in that step.

Step 2)Chopping:

We have : raw ingredients

We want to produce:
chopped ingredients

What is very important about this?
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Giving a computer instructions
Step 2)Chopping:

We have : raw ingredients

We want to produce:
chopped ingredients

The input of step 2 is part of the output of step 1. This 
means that we can use it. 

If step 2 required something else (for example, if we also 
needed to buy knives), then this wouldn't be a complete 
solution.
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Giving a computer instructions
At each partial step, we need to make sure we have very 

precisely determined what we have at the moment and 
what we need to produce in that step.

Step 3)Cooking

We have : chopped ingredients

We want to produce:
cooked food

And we've found a path from one to the other.
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Giving a computer instructions
When you are giving instructions to a computer, most of 

the time, you will repeat this divide and conquer 
process.

For example:
Shopping could be split into:
1)Pick up onions
2)Pick up bread
3)Pick up meat
4)Wait in line at the cash register
5)Pay the cashier
etc.
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Programming a computer
• We are going to see several structures and techniques 

in class, in examples, assignments, etc.
• The key will be when we get a big problem, to be able 

to write it in terms of these smaller problems.

• This is why it's very useful to keep track of what 
problems you already know how to solve.
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Java vs. Other programming 
languages

• We are going to study Java. However, most other 
languages, (e.g. C, C++, C#, Python, Perl, Matlab, 
etc.) will work the same way

•

• The differences will be:
•

• 1)What abstractions come with the language.
• 2)The exact syntax for writing in the language.
•
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Analogy to human languages
• Prozvonit
•

• Czech – This word means to call a mobile phone and 
let it ring once so that the other person will call back, 
saving the first caller money. In Spanish, the phrase for 
this is “Dar un toque,” or, “To give a touch.” 
(Altalang.com)

•

•

• source and other examples:
• http://matadornetwork.com/abroad/20-awesomely-

untranslatable-words-from-around-the-world/
•
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Analogy to human languages
• There still is a way to describe this situation in English. 

However, it isn't quite as natural.
• On the other hand, there will be words in English, for 

which there is no Czech equivalent.
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Java vs. Other programming 
languages

• Of all programming languages, certainly, they are not 
all created equally.

•

• Some languages have many more “words” than others.
•

• Java tends to be on the side of more words rather than 
fewer.
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Pros of having more words
• -shorter to describe things
• -you don't have to think about as many things while 

describing something. This leads to fewer errors
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Cons of having more words
• -less control over things
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A (very) simple Java program
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

What do you think this does?
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A Quick Demo
Open a text editor and write a quick java program
Write your java code in a file called HelloWorld.java
Cases are important!
Go to command line
Type
javac HelloWorld.java
•

This will make a file called HelloWorld.class

To run your program you can now type 

java HelloWorld
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A bit more complex program
public class SimpleAdder {
    public static void main(String[] args) {

int x = 4 + 2;

        System.out.println("The value of x is");
System.out.println(x);

    }
}

What do you think this does?
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Exercises to practice this at 
home

• A) Practice breaking the following tasks into smaller 
pieces. Make sure the pieces are small enough that 
you can manage them. 

• 1)Choosing what channel to watch on TV
• 2)Writing a 5 paragraph essay
• 3)Studying for an exam
• 4)Arguing a speeding ticket in court
•

• B) Look at the resources on the course website and try 
to compile the HelloWorld program written 2 slides 
back. 

• Note: The file MUST be called HelloWorld.java (case-
sensitive) or else the program will not compile
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HelloWorld explained
• So, what's the meaning of all this 

code anyway?
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Java Program: Hello World
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}
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Java Program: Hello World
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

One thing to notice is all these { and }

These are used to denote “blocks” of code.

The purpose of a block is mainly to help the programmer 
keep track of what parts of code are related.
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Java Program: Hello World
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

{'s always mark the beginning of a “block” (or segment) 
of code.

Each { always has a corresponding } to mark the end.
You can tell which corresponds to which because the first 

{ opened, will correspond with the last }
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Java Program: Hello World
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

Try at home: What happens if you remove the final }, so 
that there are not matching braces? What happens if 
you add an extra } at the end so that there are 3 }s?
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Missing Brace Error
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

Every opening brace { must have a corresponding } and 
vice-versa.

Otherwise you will get a compiler error. Why do you think 
this is?
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Missing Brace Error
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

Every opening brace { must have a corresponding } and 
vice-versa.

Otherwise you will get a compiler error. Why do you think 
this is? The compiler needs to know where each block 
or segment of code starts and finishes.
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Strange error?
Suppose you put an extra brace at the end:

public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}
}
Notice that there are 3 closing braces } and 2 opening {
Here we get the error:
HelloWorld.java:9: 'class' or 'interface' expected
}
^
HelloWorld.java:10: 'class' or 'interface' expected
^
2 errors
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Strange error?
Here we get the error:
HelloWorld.java:9: 'class' or 'interface' expected
}
^
HelloWorld.java:10: 'class' or 'interface' expected
^
2 errors

This error happens because you can not  put a } in a piece of code 
that is not inside a class. In fact, the only thing you can define is a 
block of code that is a class or an interface (we haven't seen the 
term interface)
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Google is your friend
We'll try to get to as many of these as we can in class and during 

office hours / tutorials, but sometimes it won't be practical to 
cover every one of them. In that case, usually copying and 
pasting the error into google is useful (sometimes part of the error 
is specific to your program : example: HelloWorld.java:4 )
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Google is your friend
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Java Program: Hello World
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

Most (but not all) of the time, right before a { will be 
some code specifying what kind of block of code 
something is.

For the first {, the code is “public class HelloWorld”
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class in Java
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

One of the key units of organizing things in Java is called 
a class. A class can have many different things in it 
which we'll see throughout the term.
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class in Java
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

Here we are saying: “I want to create a class called 
HelloWorld and I want it to be public”

The first { signifies the start of the definition of the class
The final } signifies the end of the definition of the class
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Java Program: Hello World
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

On the second line we have another {

In this case, the code before is defining a method
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methods in Java
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

A method is also a key unit of organization in Java.
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methods in Java
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

Here we are saying: “I want to create a method called 
main 

There are several other words (public, static, void, 
String[], args) that we'll talk about later.
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methods in Java
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

The second { signifies the start of the method called 
main.

The first } signifies the end of the definition of the 
method called main.
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methods in Java
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

Since the definition of the method called main is inside 
the definition of the class called HelloWorld, it means 
that the method main is a part of the class HelloWorld.
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Methods and classes
Almost every line of code you write in Java will be inside 

a class. This helps keep things nicely organized.

Almost every line of code you write in Java will also be 
inside of a method. This also helps keep things nicely 
organized.

Every method you ever write, will be part of a class.
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main method
The main method is a very particular method.

When you run a Java program, you actually run a Java 
class

When you do this, the execution of your program will 
always start at the beginning of the method called 
main inside whatever class you run.
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Java Program: Hello World
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

Inside of a method, you can put many statements or 
commands.

The highlighted line is an example of a statement.

All statements in Java end in a semi-colon. 
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Java Program: Hello World
public class HelloWorld {
    public static void main(String[] args) {
        System.out.println("Hello World!");
    }
}

The command System.out.println is a way to print 
something to the screen.

It will print everything between (“ and “) as long as it's 
on 1 line.
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Summary:
-Important to break problems down into many pieces
-Input / ouput
-Classes and methods are just 2 of the ways that Java 

helps us to organize things. These are important 
because they'll help make sure we don't need to think 
about too much at once.
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