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Today's Structure

What's It Like To Be A Programmer®

Java Syntax: The Grammar Part

Keywords, Data Types, Operators,
Program Flow, Functions/Methods

Exercise: First Steps With Processing
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lypical Workflows

Worktlow In Architecture

(Define Requirements)
Brainstorming
References

Sketching

Drafting

Modeling

Discussion / Critique
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Workflow In Programming

Requirements Elicitation
Design

- Brainstorming

- Modeling (Sketching)

Implementation /_\
- Coding
- Debugging \_/
Validation
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Domain Knowledge

Architecture Programming
Drawing/ Modeling/ Rendering Technigue Write Code / Handle Editor
History Sinary Operations
Ergonomics Both disciplines require Graphical Pipeline
Building Regulations domain knowledge Frameworks
Energy/Water Transp. INn order to design. Object Oriented Programming
Indoor Climate / Insulation Operating Systems
Structural Engineering -lle / Database Systems
Building Process / Materials Memory Management
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Java Syntax

The Grammar Part

Architecture Programming
Drawing/ Modeling/ Rendering Technigue
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Indoor Climate / Insulation Operating Systems
Structural Engineering -lle / Database Systems
Building Process / Materials Memory Management
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Java Syntax

Learning Process:
The Table Metaphor
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Java Syntax &=

Try it yourself

all slides having a IS at the upper left corner

are meant to be tried out directly in Eclipse;

Startup

and type Ir

—C

pse and open the "Hello World" file
the examples as they appear.

|[deally, after this section, you should understand

every word of the "Hello World" example
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Java Syntax &=

Keywords

J| Helloworld.java g2 keyWO rdS :

public class HelloWorld {
public static void main(String[] args){
// This 1s a comment
int a = 7;

System.out.printin("a * 3 = "+a*3);] code Is concise, usually every word matters

}

even every character!
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Java Syntax

Comments

J] Hel Open Type ({+38T) comments:

public class HelloWorld {

public static void main(String[] args){
// This 1s a comment; here I can explain something

// The double slashes comment out only one line
/* This 1s also a comment
The comment between /* and * / can spawn over

multiple

Lines
*/
int a = 7;
System.out.println("a * 3 = "+a*3);

Line: 15
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Java Syntax

Language Elements

J] HelloWorld.java 53 how things are called in programming

sublic class HelloWorld { (oasically in all programming languages)
public static void main(String[] args){

// like 1n any grammar theory of a language

// we have names for the elements of the language Oone Statement per “ne
e e in Java every statement has to be followed by ;

// variable initialization

// assignment operation | (theoretically multiple statements per line, but this looks chaotic)
5 + 2, // assignment and addition operations . .
program flow: line by line

// function (method) call with parameters'
System.out.println("a * 3 = "+a*3);

a program block starts with { and ends with }

note: in java capitalisation matters. A is not a.
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Java Syntax

Language Elements

] HelloWorld java 32 a programming language has data types
. public class HelloWorld { -
public static void main(String[] args){ 4 4 4 Str:Lng
// like 1in any grammar theory of a language
// we have names for the elements of the language
int A;  // variable declaratior and operators
int a =7; // variable 1initialization
a=5; // ass?gnment operatic?n' | = 4= —= *= /* aSS/gnment
a=54+2; // assignment and addition operations '
+ - * / ~ % calculation
// variable 1initialization; ﬁtrings are "blue” ,
String calculation = "a * 3 = "; < > == I= §&& || /Oglca/
// function (method) call with parameters
systen-out.printinteatculationsarsys shortcut: using + with strings = concatenation
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Java Syntax

Data Types

] HelloWorld.java X 'S Just short for Integer
| public class HelloWorld { h/STOI’/C&/ reasSors

public static void main(String[] args){
// like in any grammar theory of a language
// we have names for the elements of the language
Integer A; // variable declaration
Integer a = 7, // variable initialization
a = 5; // assignment operation
a=9>5+ 2; // assignment and addition operations

// variable initialization; Strings are "blue”
String calculation = "a * 3 = ";
// function (method) call with parameters
System.out.println(calculation+a*3);
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Java Syntax

Data Types

7] HelloWorld.java 53 define your own data types in order

sublic class HelloWorld { to reflect the structure of your data

public void sayHello(){
System.out.println("Hello");

} that's what keywords
public static void main(String[] args){ anad are used for

int a = 7;

String calculation = "a * 3 = ";

HelloWorld onlyDeclared; R - -

HelloWorld declaredAndInitialized = new HelloWorld(); > Introduction later in the course
declaredAndInitialized.sayHello();]

System.out.println(calculation+a*3);

DA R C H iA information Lukas Treyer | 03.10.2016

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich



Java Syntax

Data Types

public static void main(String[] args){ data type

int a = 2;

// boolean data type StOreS or

boolean isNot = false;
boolean is = true;
boolean smallerThanFive = a < 5;

1f (smallerThanFive) {
System.out.println("a is smaller than 5");

}

1f (true){
System.out.println("true”);

}

if (1s){
System.out.println("false");

i
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Java Syntax &=

Program Flow Control

J] HelloWorld.java 5% comparison operators

public class HelloWorld {
// function (method) call with parameters prOgram ﬂOW COn‘trO‘ structures:

public static void main(String[] args){
// block

int a = 3;
1f (a < 5) { / )
System.out.println("a is smaller than five|);

}
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Java Syntax

Program Flow Control

: for(A;B;C)
ij He”OWOFId.Java Eg Brauchst du Aber ein bisschen
D, den neusten @ aktuell solls schon

Scheiss? sein?

public class HelloWorld {
// function (method) call with parameters

public static void main(String[] args){
// block

Brauchst du

int a = 3 > tiberhaupt ein
i 'F ( a < 5 ) { Smartphone?
System.out.println("a is smaller than five|); Bist du

ein
} Hipster?

iPhone 4s | Nokia 3210 Nokia 130

Magst du
kleine @
Roboter?
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Java Syntax

Program Flow Control

J] Helloworld java 53 control flow in other languages (Wikipedia):

public class HelloWorld {
// function (method) call with parameters
public static void main(String[] args){
// block
int a = 3;
if (a < 5) {
System.out.println("a is smaller than fiver);

Pascal: : : Shell script:

if a > 0 then if a > 0 then if (a > 0) { if [ Sa -gt

0 ]; then
writeln("yes") Put Line("yes"); printf("yes"); echo
else else } else { "yes"

else
writeln("no"); Put Line("no"); printf("no"); echo

end if; } "no"
fi

}
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Java Syntax

Program Flow Control & Data Types

] *HelloWorld java 52 data types in practise:

public class HelloWorld { .
// function (method) call with parameters ||’Tteger type can hOld Oﬂ\y Iﬂtegra| ﬂumberS

public static void main(String[] args){
//block

if(a<5) I Eclipse indicates an error

// block
System.out.println("a is smaller than five");
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Java Syntax

Program Flow Control & Data Types

J| *HelloWorld.java 23

data types In practise:

public class HelloWorld {

// function (method) call with parameters

. (method) « | IN order to Initialise a variable with a decimal
public static void main(String[] args){
//block

doublel @ = 3.5 value the variable type must be float or double
oublela = 3.5;
1f (a < 5) {

// block
System.out.println("a is smaller than five");

floating point number (32bit)
floating point number (64bit)

}

example: 3.8514E-15
0.00000000000000385140
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Java Syntax

Program Flow Control & Data Types

repetition:

J| HelloWorld.java 23

public class HelloWorld {
// function (method) with arguments
public static void main(String[] args){
// block
double a = 3.5;

while(C a < 5) {

// block
System.out.printlnl{a + " is smaller than five");

a += 0.5;

Problems Javadoc Declaration B Console 23

<terminated> HelloWorld [Java Application] /Library/Java/JavaVi

3.5 is smaller than five
4.0 1is smaller than five
4.5 is smaller than five

E'H DA R C H i A inomation Lukas Treyer | 03.10.2016
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Java Syntax &=

Program Flow Control & Data Types

J| *HelloWorld.java g% repetItIOﬂ

public class HelloWorld {
// function (method) with arguments
public static void main(String[] args){
// block
for(double a = 3.5; a < 5; a += 0.5) {
// block
System.out.println(a +

Problems Javadoc Declaration B Console 23

<terminated> HelloWorld [Java Application] /Library/Java/JavaVi

3.5 is smaller than five
4.0 1is smaller than five
4.5 is smaller than five

1s smaller than five");
a += 0.5;
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Java Syntax

Program Flow Control & Data Types

J| HelloWorld.java 23 = =

J| *HelloWorld.java 23

public class HelloWorld {
// function (method) with arguments

public static void main(String[] args){
// block

double a = 3.5;
while(C a < 5) { // block

// block System.out.printlnCa + " is smaller than five");
System.out.printlnka + " 1s smaller than five"); a += 0.5;

a += 0.5;

public class HelloWorld {
// function (method) with arguments

public static void main(String[] args){
// block

for(double a = 3.5; a < 5; a += 0.5) {

ETH -
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Java Syntax

Calculation Operators

J] *HelloWorld.java 5% power operator

7 public class HelloWorld {
3 public static void main(String[] args){ 2 32 p— r?
int a = 2;
int b = 32;
System.out.println("A 32bit number
+ "has a maximum value of "+(CaAb))}
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Java Syntax &=

Calculation Operators

J] HelloWorld.java 53 module operator %

public class HelloWorld { . ,
public static void main(String[] args){ n® 1 trick to get a list of even numbers

man man

// by convention indices are called "1" or
// or any other single letter
for (int 1 =0; 1 < 13; 1 += 1){
if (1% 2 ==0) {
System.out.println(i+r 1S an even number");

}
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Java Syntax

Increment Operators

J| HelloWorld.java 23

iIncrement operator ++
public class HelloWorld { decrement operator --

public static void main(String[] args){
// by convention indices are called "1" or "j"
// or any other single letter
for (int 1 =0, 7 =10; 1 < 13 & j > 5; i++, j--){
System.out.println(i+j);

System.out.println(i+" "+73);
System.out.println("");

ETH DARCH iA
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Java Syntax

Logical Operators

combining conditional expressions

public class HelloWorld {
public static void main(String[] args){

// logical operators '
1f (true && true){ && |Og|Ca| AND

System.out.println("true && true");

} .
Dead code.f (true && false) { I I ‘Og|Ca‘ Oq

System.out.println("true & & false"):

}
1f (true || false) {

System.out.println("true || false");

}
if (false || false) {

System.out.println("false || false");|
1
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Java Syntax

Logical Operators

public class HelloWorld { :
public static void main(String[] operators for comparison

int a 2,
int b 4,

< smaller than
if (a < b){
System.out.println("a is smaller than b");

} > larger than

if Ca > b){
System.out.println("a is larger than b");

} —

¢ Ca = b3 equal to
System.out.println("a is equal to b");

} -—
System.out.println("a is not equal to b");

}
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Java Syntax

Logical Operators

J1 *HelloWorld.java 53 the logical NOT operator

HelloWorld/src/HelloWorld.java

public class HelloWorld {
public static void main(String[] args){
if (!false){
System.out.println("well, at least it not false");

}
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Java Syntax

Logical Operators

J1 *HelloWorld.java 53 the logical NOT operator

HelloWorld/src/HelloWorld.java

public class HelloWorld {
publicgSt1c void main(String[] args){
1ff (! false){
SyStem.out.println("well, at least it not false");

}
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Java Syntax

Logical Operators

J| HelloWorld.java 23

public class HelloWorld {
public static void main(String[] args){ . :
int a = 6; only valid when there is an 1 & above
if (a < 5){
System.out.println(Ca+" is smaller than 5");
} else {
System.out.printlnCa+'

1s either equal or larger than 5");

}
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Java Syntax

Two more things to go for today

J| *HelloWorld.java 23 Static
HelloWorld/src/HelloWorld.java

public classsHE€LLONO™d {
public (tatic void Yain(Strdng[] drgs){ [ ]
1f (Mealsa)d
System.out.println("well, at least it not false");
}
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Java Syntax
Calling a code block - Introduction to later

- used In today's exercise

J| HelloWorld.java 23 .J| HelloWorld.java 23

public class HelloWorld { public class HelloWorld {
public static void sayHelloKevin(){ public void sayHello(){
System.out.println("Hello Kevin"); System.out.println("Hello");

} | }

public static void main(String[] args){ public static void main(String[] args){

double a = 3.5; int a = 7;
while (a < 5) { String calculation = "a * 3 = ";
sayHelloKevin(); o] HelloWorld onlyDeclared,;
a += 0.5; | ] HelloWorld declaredAndInitialized = new HelloWorld();
| declaredAndInitialized.sayHello(Q);]
System.out.println(calculation+a*3);

"non static"
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Java Syntax

Calling a code block

J| HelloWorld.java 23

note that the program tlow Is not line by line

public class HelloWorld { anymore! (only within one code block it is line by line)
public static void sayHelloKevin(){

System.out.println("Hello Kevin");

} In Java every program starts with the main

public static void main(String[] args){ method. That's the program entry point - even if
double a = 3.5;

while (a < 5) { it Is at the very bottom of your code.
sayHelloKevin();

a += 0.5;

ETH -
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Java Syntax &=

Eclipse Debugging Mode

J] Helloworld.java 53 1. set a break pOiﬂt

public class HelloWorld { , ,
public static void sayHelloKevin(){ 2. start the program in debugging mode

System.out.println("Hello Kevin");
}

public static void main(String[] args){
c>k double a = 3.5;

while (a < 5) {
sayHelloKevin();
a += 0.5;

3. Follow the program flow
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Java Syntax

Return

J) HelloWorld.java 53 many languages have a return statement

public class HelloWorld { , , ,
public static String say(){ 't terminates your function block and returns a

return "I said I'm hungry]";

) value at the place where it was called

public static void main(String[] args){
double a 3.5;
while(a < 5) {

String whatSheSays = say(Q); ¢ %% > [H

. _-‘-% D E
cSinEergn ' gflt' println(whatShesays); <terminated> HelloWorld [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_1

I said I'm hungry!
I said I'm hungry!
I said I'm hungry!
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Java Syntax

Eclipse: Toggle Comment

Ctrl + /
Ctrl + {® + C
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Java Syntax

ArrayS: set main argumeﬂTS Create, manage, and run configurations

Run a Java application

Run Configurations

Name: HelloWorld

® Main (£9= Arguments . =i\ JRE Classpath | 2 Source | /% Environment | [ Common

Program arguments:

1 HelloWorld

firstArgument secondArgument

| Java Applet
Run AS J | Java Application

J | Helloworld
Ju JUnit

m2 Maven Build VM arguments:

Variables...

Organize Favorites...

N Node.js Application
"8 | PHP CLI Application

PHP Web Application

J1y Task Context Test .
Variables...

4 Use the -XstartOnFirstThread argument when launching with SWT

Working directory:

) Default:

Other:

Filter matched 12 of 12 items

@

m DA R C H i A information Lukas Treyer | 03.10.2016

Architecture
Eidgendssische Technische Hochschule Zirich tt
Swiss Federal Institute of Technology Zurich



Java Syntax

Arrays: get main arguments

J) HelloWorld java 52 arrays are a list containing all the same items

public class HelloWorld {
public static void main(Strilg[] Jargs){ arrays have a ‘ength
int numArgs = args.length;
for (int 1 = @; 1 < numArgs; 1++){
System.out.println("arg at position "
+1+" 1s: "+args[i]);

every entry has an index;
counting starts at zero

type [] after the variable to access its members
Problems Javadoc Declaration [E] Console 53 ) ¢ & "% Q- [i.

<terminated> HelloWorld [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk ||ke args [O] 'tO ge't the f|rSt member Of args

arg at position @ is: firstArgument
arg at position 1 is: secondArgument

m DA R C H i A information Lukas Treyer | 03.10.2016

Architecture
Eidgendssische Technische Hochschule Zirich tt
Swiss Federal Institute of Technology Zurich



Java Syntax

Arrays: get main arguments

J| HelloWorld.java 23

public class HelloWorld {
public static void main(String[] args){

int[] numbers = new int[2];

for (int 1 = @; 1 < args.length; 1++){
numbers[i] = args[i].length();

}

for (int 1 = @; 1 < numbers.length; i++){
System.out.printlnCargs[i]

+" has a length of "+numbers[i]);

1

Problems Javadoc Declaration [E] Console 2 X & % o5

<terminated> HelloWorld [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk

firstArgument has a length of 13
secondArgument has a length of 14

ETH DARCH 14 .
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INnitialisation with keyword:
[] number = [2] ;
Arrays cannot change their I It must be
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[2] ;
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Java Syntax

Arrays: get main arguments

1] Helloorld java 52 for Initialisation you can even append values In

public class HelloWorld { Cury braCketS { }

public static void main(String[] args){
String[] myStrings = new String[]{"one","two","three"},;
for (int 1 = 0; 1 < myStrings.length; i++){
System.out.println(i+" = "+myStrings[i]);

}

Problems Declaration [E] Console 2 X S§@ % OH

<terminated> HelloWorld [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/C
one
two
= three
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Java Syntax &=

Arrays: get main arguments

J) Helloworld.java 53 again: indices start at O |

public class HelloWorld {
public static void main(String[] args){
String[] myStrings = new String[]
{"zeror,"one","two","three"};
for (int 1 = @; 1 < myStrings.length; i++){
System.out.println(i+" = "+myStrings[i]);

}

Problems Javadoc Declaration [E] Console 83 R R Ex bE

<terminated> HelloWorld [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/
@ = zero

1l = one
2 = two

3 = three
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Processing

First Steps

Architecture Programming
Drawing/ Modeling/ Rendering Technigue Write Code / Handle Editor
History Sinary Operations
Ergonomics Both disciplines require Graphical Pipeline
Building Regulations domain knowledge

Energy/\Water Transp. iNn order to design. Object Oriented Programming
Indoor Climate / Insulation Operating Systems
Structural Engineering -lle / Database Systems
Building Process / Materials Memory Management
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Processing p5]js  Processing.py ProcessingforAndroid Processing Four

rocessing | / \/ o
S —A/ X

Cover Reference. Processing was designed to be a flexible software

Processing

First Steps

Processing Reference

https://processing.org/reference/

file:///Applications/Processing.app/Contents/Java/modes/java/reference/index.html

isting all the commands that
Processing adds to standard Java
plus some standard Java you now know already

look at those marked with = for the exercise

ETH

[ |
Chair of
Information

Architecture

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Download
Exhibition

Reference
Libraries
Tools
Environment

Tutorials
Examples
Books
Handbook

Overview
People

Shop

» Forum

» GitHub

» [ssues

» Wiki

» FAQ

» Twitter

» Facebook

sketchbook.

Structure

() (parentheses)
, (comma)
. (dot)
v / */ (multiline comment)
""" **/ (doc comment)
+ // (comment)
 ; (semicolon)
' = (assign)
 [] (array access)
+ {} (curly braces)
catch
 class
draw()
exit()
extends
V false
final
implements
import
loop()
V new

noLoop()
null
popStyle()
private
public
pushStyle()
redraw()
return
setup()

J static
super
this
thread()

V true

try
void

Shape

createShape()
loadShape()
PShape

2D Primitives
arc()

ellipse()

line()

point()

quad()

rect()
triangle()

Curves
bezier()
bezierDetail()
bezierPoint()

bezierTangent()
curve()
curveDetail|()

curvePoint()
curveTangent()
curveTightness()

3D Primitives
box()

sphere()
sphereDetail()

Attributes
ellipseMode()
rectMode()
strokeCap()
strokeJoin()
strokeWeight()

Vertex

Color

Setting
background()
clear()
colorMode()
fill()

noFill()
noStroke()
stroke()

Creating & Reading

Environment

cursor()

delay()
displayDensity()
focused
frameCount
frameRate()
frameRate
fullScreen()
height
noCursor()
noSmooth)
pixelDensity()
pixelHeight
pixelWidth
settings|() laying
size()
smooth()
width

I T LU L IITC(

requestimage()
tint()

Textures

texture()
textureMode()



https://processing.org/reference/

Thinking Like A

Programmer
In our cases there is NO such a thing as w
A computer has no temper. You may have. STAY
The machine reacts ALWAYS THE SAME. CALM

AND

STICKTO
THE RULES
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Thinking Like A
Programmer

In our cases there is NO such a thing as

] il
’ "

A computer has no temper. You may have.

The machine reacts ALWAYS THE SAME.

[t has no personality!

ETH DARCH 14 .

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

THE ART OF BUGFIXING

DON'T LOOK
AT THE
SCREEN!!!!

HOW TO DEBUG HEISENBUEGS
http://9gag.com/gag/927 3/the-art-of-bug-fixing

Lukas Treyer | 03.10.2016



Thinking Like A
Programmer

1. you have a bug #

2. you think you know where it Is

3. while adding more and more weird stuff the
bug Is still there

4. you start to think you're just too stupid

[but your original code was perfectly fine] mm I“ T“E wnﬂuﬂ
5. hours later you realise the error Is caused by [am g

something completely different [ask for HELP!] mamagensraior.ns;

https://cdn.meme.am/instances/500x/37574915.jpg
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Thinking Like A
Programmer

1. you have a bug #

WHYTHEF'K

2. you think you know where it Is

3. while adding more and more weird stuff the
bug Is still there

4. you start to think you're just too stupid
[but your original code was pertfectly finej

5. hours later you realise the error Is caused by AIIE Yﬂll l(lﬂI(ING IN

something completely different [ask for HELP!] v PLACE?

memecruncn.com
ETH DARCH i A inomation Lukas Treyer | 03.10.2016
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Thinking Like A
Programmer

Syntax / Language Grammar
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Thinking Like A
Programmer

Syntax / Language Grammar
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Processing

First Steps

Project Name Exercise|

) Applet Application

: Processing Path [Applications/Processing.app
New Project

) Select Libraries to Import
Select a wizard :

Show In = Project...

net
pdf
serial

type filter text svg

Copy #Y Package
Copy Qualified Name @ Class

5 Paste #V
Delete

Wizards:
& Interface
G Enum

g Import... @ Annotation
ey Export...

%2 PHP Project
[~ General

[~ Gradle

[~ Java

[~ JavaScript

&9 Source Folder

& Refresh ¥ Java Working Set
[~ Maven

(7= PHP

[= Processing Select Libraries to Import

m Processing Project
[~ Web
[~ Examples

S Folder Processing Sketch Path [Users/treyerl/Documents/Processing/

© File
Untitled Text File
7 JUnit Test Case
Task

™9 Example...

™ Other...

Next Cancel

Cancel - S
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1) 2

PFOCGSSIHQ copy the first example from draw the examples shown
First Exercise the setup() reference page into below using the commands
your newly created project and marked with = on the
try to solve all errors previous slide

Architecture
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