
Algorithms and Code
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register clicker: 
https://www.student.cs.uwaterloo.ca/~cs105/cgi-bin/clicker-form.cgi

activate clicker: 
hold ON/OFF, wait for power light to flash, enter room code

Test your Clicker
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A. 7

B. A number greater than 7

C. A number less than 7

D. I like all numbers

E. I prefer not to say.

What’s your 
favourite
number?

register clicker: 
https://www.student.cs.uwaterloo.ca/~cs105/cgi-bin/clicker-form.cgi

activate clicker: 
hold ON/OFF, wait for power light to flash, enter room code
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Expressing Algorithms
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Credit: Form+Code

Algorithm

An algorithm is a specific set of instructions for carrying out a 
procedure or for solving a problem.

§ It must produce a result.

§ It must be achievable/possible.

§ It must be expressed clearly.
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More Examples

§ What are other examples of algorithms in daily life?
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Algorithm Qualities

Algorithms typically …

… make some assumptions.

… have multiple solutions.

… include decisions.

… are expressed in modular pieces.
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Algorithm Clarity and Precision
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Credit: http://journal.mattniebuhr.com/

Sol LeWitt

CS 105 - 01b Algorithms and Code 12



Algorithm Clarity and Precision
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credit: http://hi-and-low.typepad.com/

Yoko Ono

Design an Algorithm

§ For controlling a robot
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Is it an Algorithm?
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A. Yes

B. No

C. I’m not sure

Ordering take 
out food by 
phone.

Is it an Algorithm?

CS 105 - 01b Algorithms and Code 16

A. Yes

B. No

C. I’m not sure

Donald Trump 
is a 
presidential 
candidate. 



Computer Algorithm

An algorithm is a well-ordered collection of unambiguous and 
effectively computable operations that when executed 
produces a result and halts in a finite amount of time. 
[Schneider and Gersting 1995]

1. Algorithms are well-ordered.

2. Algorithms have unambiguous operations.

3. Algorithms have effectively computable operations.

4. Algorithms produce a result.

5. Algorithms finish in a finite amount of time.
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Computers aren’t really that smart.

§ They do very simple things
- arithmetic
- follow a sequence of steps
- make a decision when something is true or false

§ They do exactly as they’re told.

But they do these things really, really fast and 
very, very consistently.
§ This can make them appear intelligent:

http://nlp-addiction.com/eliza/
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Dials, Knobs, and Lights (1940s)

Howard Aiken, IBM ASCC / Harvard Mark 
I
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Visual Programming Languages (Scratch)
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Visual Programming Languages (MAX/MSP)
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Code

Codes can be for communication, clarification, obfuscation.

Examples … 

§ Morse Code 

§ Health Code 

§ Secret Code

We focus on code that communicates a set of instructions.
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Mark Up Languages (e.g. HTML)
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Machine Code

b8    6f 72 6c 64   #moving "orld" into eax
a3    08 10 00 06   #moving eax into next memory location
b8    6f 2c 20 57   #moving ”o wo" into eax
a3    04 10 00 06   #moving eax into next memory location
b8    48 65 6c 6c   #moving ”hell" into eax
a3    00 10 00 06   #moving eax into next memory location
b9    00 10 00 06   #moving pointer to start into ecx
ba 10 00 00 00   #moving string size into edx
bb    01 00 00 00   #moving "stdout" number to ebx
b8    04 00 00 00   #moving "print out" syscall number to eax
cd    80            #calling the kernel to execute print stdout
b8    01 00 00 00   #moving "sys_exit" call number to eax
cd    80            #executing it via sys_call
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(for Linux, example code is not strictly correct)

Assembly Code

; “hello world” program
section .text
global c3Start
c3Start:
push dword msglen
push dword mymsg
push dwod 1
mov eax, 0x4
sub esp, 4
int 0x80
add esp, 20
push dword 0
mov eax, 0x1
sub esp, 4
int 0x80

section .data
mymsg db “hello world”, 0xa
msglen equ $-mymsg

CS 105 - 01b Algorithms and Code 26



Java

// “hello world” program
public class Hello {

public static void main(String[] args) {
System.out.println(“hello world”);

}
}
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Processing

// “hello world” program
println(“hello world”);
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Pseudo-Code

print “hello world” 
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Lightbot

§ https://lightbot.com

CS 105 - 01b Algorithms and Code 30



Lightbot Programming
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forward();

turnRight();

turnLeft();

jump();

light();

Language #1

Lightbot Programming 
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forward();

turnRight();

turnLeft();

jump();

light();

Language #1
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forward();

turn(X);

where X can be 
LEFT or RIGHT

jump();

light();

Lightbot Programming

Language #2

Lightbot Programming
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forward();

turn(X);

where X can be 
LEFT or RIGHT

jump();

light();

Language #2



Lightbot Programming
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forward(S);

where S is the 
number of spaces

turn(X);

where X can be 
LEFT or RIGHT

jump();

light();

Language #3

Programming Errors

§ Syntax Errors

§ Runtime Errors

§ Logic Errors
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Coding Style

§ Read introduction and basic in-line spacing 
in Code Style Guide (on LEARN)
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Is this a syntax error in Lightbot Programming 
Language #1?
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A. Yes

B. No

C. I’m not sure

j u m p ();



Processing IDE
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Examples and Reference
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http://www.processing.org/reference/File/Examples…

Control-Click, 
Find in Reference



Online Processing Resources

§ Learning
- http://www.processing.org/tutorials/
- http://processing.org/examples/
- http://www.codecademy.com/
- http://www.learningprocessing.com/examples/

§ Inspiration
- http://processingjs.org/exhibition/
- http://www.openprocessing.org/

CS 105 - 01b Algorithms and Code 41


