| just wanna program

H E LP I something, not go on an
o

acronym tour!

DHTML XHTML HTML
AJAX CSS  HTTP
JavaScript C++  Java
NET C++ Croquet
Smalltalk C# Squeak
Flash  SVG  Perl



Now that’s

more like it!
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EXAMPLE -
How do |...

Create a Java Program?

e Create program source code

e edit myProgram.java

e Compile source code to binary

e javac myProgram.java

 Run binary program

e java myProgram



EXAMPLE: Java Platform

myProgram.java .\

Java™ 2 Platform Standard Edition 5.0

B arguage

Java API@- -
Java Yirtual Machine @ ava Platform >Java vl
Hardware-Based Platform AP'
Libraries -

Tim Lindholm + Frank Yellin

The Java" Virtual
Machine Specification Java

Second Edition Programming
Language
Java
Virtual
Machine

*;':T:';‘; Java rl"“ r’ 2o ( Ll r Jar rlmp rJnm r"""‘

Secary | it | Dedwy |Monzerng| JosheE | wum

Ken Arnold « James Gosling + David Holmes

The Java Programming
Language,
Fourth Edition

The Java®™ Series
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EXAMPLE: Java Program

! Java Language Java Platform

Class Loader Java Class
Bytecode | ¥ “Libraries
Verifier

v v
Java
B Java Just-In-Tim
oo ke Interpreter |  Compiler | 3va

Virtual

or through .
J Machine

network
Java

Compiler

Runtime s!stem '
Java - , .
\ 4

Compile-time Runtime

Operating

System

(Class)

avar???I7?I?I?
World!=?2!12?




EXAMPLE: Java Program

hitp://www.tiltilation.com
64 Levels! o

Tilt the board to guide your ball
through the maze to the exit
6 u n I 0‘ ku ble collecting the gold tokens along

the way. Sound easy? Why not
play it and tell us that after! — —

I Bounce, fall and dodge your [ = qrs l

u s way through over 50 levels of ‘ - ‘ . h . !
o challenging fun.

, | P
&Jj Download for Windows h E‘_l “1 l l_l I ’ .__l I J; '__"" ..

(SMB) ':,.:' . P .
Onlv s 6.99 " _NOTHING BUT®BONES.
* | Download for MacOSX = 0 TR 2 o i
(4MB) ‘ " Ciollectitheftokensitofopen thejexit!
FEATURES ‘ . ,
Download for Linux ' = | Click To|Start. =8
64 Fun Packed Levels (9MB) :
Life-like Physics
Realtime 3D Graphics /( Play via Webstart
6 Unlockable Balls “=> (3MB)

Online and Local Best Times

Packed with Features and Toys

Joypad Support

Fun Sound Effects and Easy Listening Music
Non-violent and Fun for All Ages

Subscribe for Tiltilation News and Updates!

Email (Subscribe )




EXAMPLE: Flash Program
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hitp: / /www.
80smusidyrics.com/qames.shiml




What a
tangled web

we weave

Create a web page?

S,
—

o Edit

DEVELOPER
JAVASCRIP
CONTENT AJAX ¢ page source *

DEVELOPER

WEB
CONTENT

e Browse

* web page




EXAMPLE: Web Platform

Internet Explorer,
Mozilla, Firefox,

7; °

E3/~(Q- browser icon gj SGFG rII

in Kansas. Why Johnny .. Technology H.M.S. Beag.

| PRRKUITE ' Parkville Serve BBS e etC. W E B S E Rv E R

Apache, IIS, etc.

Welcome
root, L

cation on 04 Oct
Wiki Parkville Serve BBS Welcome BV poered i
Wiki Home Welcome to the Parkville, Missouri Serve BBS. ol
List pages There are some things here that didn't seem to fit anywhere else in
Wiki Books particular and they just happened to be in or around the Parkville,
Orphan pages Missouri region. There are sites that are focussed on Parkville, Missouri  Executio f
Wiki Rankings and those are excellent resources. They would be: 0
Back

ackup ) ) Databa®eries:

Sandbox i.parkvillemo.com/@ - City of Parkville, Missouri 28

arkville.info/@ - Parkville, Missouri information

Serve
v.parkvillemo.net/& - Parkville, Missouri's Front Page

- » g B = : R Learning §t

Other useful pages that have been added to this site for getting search

around, adding content and so forth... [EntireSite 7% CflSCZld ing d : ' S i {0 PI’OQ]‘HIH
D) ;

o GettingHelp
© Tutorial_WikiBook
o Tutorial_SetYourWikiHome

Style Sheets | : L £ "/ Alice
The Definitive Guide o \ 5 7 Py

o Tutorial_ZenCart
o bitweaverGlossary

Dynamic | -

: H I ML The Definitive Guide
History | [Similar ADOdb '

DATA POWER The Definitive Guide

The Definitive Reference

- | oReuy: s | ORELY: s | ORELLY v | oRELLY:

OREILLY s anagan Wanda P. G indy Pausch




Web Server and HTTP

@__.s

Below is a sample conversation between an HTTP client and an HTTP server running on
www.example.com, port 80.

Client request (followed by a blank line, so that request ends with a double newline, each in W E B
the form of a carriage return followed by a line feed):

GET /index.html HTTP/1.1 Apache, “S, etc.
Host: www.example.com

The "Host" header distinguishes between various DNS names sharing a single IP_address,

allowing name-based virtual hosting. While optional in HTTP/1.0, it is mandatory in HTTP/1.1.

Server response (followed by a blank line and text of the requested page):

HTTP/1.1 200 OK

Date: Mon, 23 May 2005 22:38:34 GMT

Server: Apache/1.3.27 (Unix) (Red-Hat/Linux)
Last-Modified: Wed, 08 Jan 2003 23:11:55 GMT . Lt . e

Ftag: "3£80£-1b6-3e1ch03b" from http://en.wikipedia.org/wiki/HTTP
Accept-Ranges: bytes

Content-Length: 438

Connection: close

Content-Type: text/html; charset=UTF-8

USER




Web Client & HTML

from http://en.wikipedia.org/wiki/HTML

1 <!'DOCTYPE html PUBLIC "-//W3C//DTD HTML
2 <html>
3 <{head>

<title>Example<ftitle>

4

5 <link href="screen.css" rel="sty
BROWSER ¢

7 <body>

g

<hi>

Internet EXplorel", 9 <a href="/">Header<fa>
10 <fhi>

Mozilla, Firefox, 14 wlig="nav">

—== ° 13 <a href="one/">0ne<fa>
(53 ~ Q- browser icon

Safari, 14 <I1i>
— 15 <1i>

‘\ Parkville Serve BBS = ,eg%?ﬁ etc. 16 {a hr‘eF="tw0f">Tw0< ’a)

e 17 <fli>

Welcome
_Creat€d by: root, Last
dification on 04 Oct  pitweaver
Wwiki Parkville Serve BBS Welcome Iy -
Wiki Home Welcome to the Parkville, Missouri Serve BBS. Dtweaver

Version: 1.3.1

List pages There are some things here that didn't seem to fit anywhere else in
Wiki Books particular and they just happened to be in or around the Parkville,  gerver Statistics L
Orphan pages Missouri region. There are sites that are focussed on Parkville, Missouri

Execution time:
Wiki Rankings and those are excellent resources. They would be: 0.92s

Backup E:g;ry usage:
Sandbox http://www.parkvillemo.com/@ - City of Parkville, Missouri o5 oase queries:
http://www.parkville.info/@ - Parkville, Missouri information GZIP: Disabled
- - - Server load: ?
http://www.parkvillemo.net/@ - Parkville, Missouri's Front Page
Search

Other useful pages that have been added to this site for getting ~ scarch
|
around, adding content and so forth... Entire Site v

L] (] n
® GettingHelp — ”
o Tutorial_WikiBook | u I | I w u
o Tutorial_SetYourWikiHome Powered by
o bitweaverGlossary :

o
220% examine




HTML Syntax

from http://en.wikipedia.org/wiki/http://en.wikipedia.org/wiki/HTML element

Element

End
Start tag Content tag

<p class="fo0">This is a paragraph.</p>

Attribute
name value

from http://www.w3.0rg/TR/html401/index/elements.html

Name Description

A anchor
ABBR abbreviated form (e.g., WWW, HTTP, etc.)
ADDRESS information on author

APPLET Java Applet




CSS Syntax

from http://en.wikipedia.org/wiki/Cascading Style Sheets

An XML file containing the following - note the xm1-stylesheet processing instruction:

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/css" href="css.css"?>
<schedule>

<date>Tuesday 20 June</date>
File Edit View Go Bookmarks Tools Help
<programme>

<starts>6:00</starts> @ |XV A
<title>News</title> | <i> ¢ Ai).JL [::

With Michael Smith and Fiona Tolstoy.
Followed by Weather with Malcolm Stott. Tuesday 20 June
</programme>

J Mozilla Firefox <25 £

<programme> 6:00 News With Michael Smith and
<starts>6:30</starts> Fiona Tolstoy. Followed by Weather
<title>Regional news update</title> with Malcolm Stott.
Local news for your area. 6:30 Regional news update
</programme> Local news for your area.
<programme>

7:00 Unlikely suspect Whimsical
romantic crime drama starring Janet
Hawthorne and Percy Trumpp.

<starts>7:00</starts>
<title>Unlikely suspect</title>
Whimsical romantic crime drama starring Janet
Hawthorne and Percy Trumpp.
</programme>
</schedule>

\Done




CSS Example

from http://en.wikipedia.org/wiki/Cascading Style Sheets

An XML file containing the following - note the xm1-stylesheet processing instruction:

<?xml version="1.0" encoding="UTF-8"?>

<?xml-stylesheet type="text/css" href="css.css"?> J Mozilla Firefox <25 £
<schedule> File Edit View Go Bookmarks Tools Help
<date>Tuesday 20 June</date> @ O @ 9 A
<programme> | = .
<starts>6:00</starts> @media screen {

. . schedule {
<title>News</title> display: block; Tuesday 20 June
With Michael Smith and Fiona Tolstoy. margin: 10px;

Followed by Weather with Malcolm Stott., " *°F% 6:00 News With Michael Smith and

</programme> dasjs;lay: _— Fiona Tolstoy. Followed by Weather

<programme> padding: 0.3em; with Malcolm Stott.

. f : bold x-1 -
<starts>6:30</starts> , roors s o= =] 6:30 Regional news update
Local news for your area. programne { 7:00 Unlikely suspect Whimsical

</programme> display: block; . . .
<programme> font: normal medium sandl FOMantic crime drama starring Janet
}
<starts>7:00</starts> ) ogramme > * { /+ ALL ch Hawthorne and Percy Trumpp.
. . . font-weight: bold;
<title>Unlikely suspect</title> font-size: large; [Reie

Whimsical romantic crime drama starring!Janet
title {
font-style: italic;

Hawthorne and Percy Trumpp.
</programme> }
</schedule> '



CSS Example

from http://www.csszengarden.com/

see also CSS techniques @ http://meyerweb.com/eric/css//edge/

css Zen Garden: The Beauty in CSS Design =

css Zen Garden: The Beauty in CSS Design

“ http:/ /www.csszengarden.com/ [ES ~ Q- CSS Zen Garden “ http:/ /www.csszengarden.com/?cssfile=/195/195.css&page=0 {53 ~ Q- CSS Zen Garden
@éﬁdo&s my delicio.us SJA-winter-...a - cepedia Google Soft...for the Mac  Hays, KS Hig..«;@ @Hﬁo&s my delicio.us SJA-winter-...a - cepedia Google Soft...for the Mac  Hays, KS Hig.:@:@
‘ " M
1
/ A ‘_‘
L _CT 11 THE BEAUTY OF CSS DESIGH

N_AA )N UUCT 1

cssZenGarden

The Road to Enlightenment
A demonstration of what Littering a dark and dreary road lay the past relics
of browser-specific tags, incompatible DOMs, and

- can be accomplished broken CSS suppart Retro Theater by Eric u
3 : Rogé
visually through CSS-based
Today, we must clear the mind of past practices. Lily Pond by Rose
ion- Thorogood
s Web enlightenment has been achieved thanks to
o o Icicle Outback Ti
sheet from the list to load it the tireless efforts of folk like the W3C, WaSP and ot
into this page. the major browser creators. Zen Army by Carl
Desmond
The css Zen Garden invites you to relax and
The Original by
Doumload the sample meditate on the important lessons of the masters. Joachim Shotter
html file and css file Begin to see with clarity. Learn to use the (yet to Floral Touch by Jadas TP
be) time-honored techniques in new and Jimmy The Road to Eﬂllghteﬂment SELECT A DESIGN
invigorating fashion. Become one with the web. Elegance in Simplicity Retro Theater
by Mani Sheriar by
So What is This About? Dazzling Beauty by y~ Lily Pond
There is clearly a need for CSS to be taken seriously by graphic artists. The Zen Garden ey Sl Supriyono by
aims to excite, inspire, and encourage participation. To begin, view some of the Icicle Outback
b
existing designs in the list. Clicking on any one will load the style sheet into this very ’
. . . t d Army
page. The code remains the same, the only thing that has changed is the external .css ext desione isn e
View All Designs
file. Yes, really. The Original
~ by ~
CSS allows complete and total control over the style of a hypertext document. The only s Floral Touch A
X joral 1ouc
his can he illustrated in h neanle excited is hv demanstratine wh View This Design’s CSS| ¥ . On \A ot ic Thic Aloosn LA 1




WEB CONTAINERS
-B-IheJava pI@-inme&ww permission o run. -IRun thistime:‘.».- leam more %

<html>

<body>

<applet id="ProjectApplet" style="display:block"
code="ScratchApplet" codebase="./"
archive="ScratchApplet. jar" height="387"
width="482">

<param name='"project"
value=""myscratchproject.sb">

</applet>

</body>

</html>
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MISSION: Make a Game

® Something the
students might
already enjoy

* [nvolves motion,
acceleration,
momentum

® Involves
projectiles

scratch.mit.edu/projects /SonicPopsDad /245563




CS MISSION: Involve Programming

Simplest tool Simpler tool Less simple Less simple Less simple Complex tool No/Any tool
Ageg 5-15 Ageg 8-22 Ages 12-22 Ages 13-25 Ages 15-25 Ages 15-25 Ages 16+
*Drag and dro Drag and dro *Interactive *Type,compile, Type, compile, Type, compile, Type, compile,
code blocks P codegblocks P interpreter code run, debug rur)rl debug rur)rl debug rur){ debug
+2D graphics -3D graphics typing +2D gaming *No default ‘No default *No default
frameworks frameworks *Media framework™ raphics ?rap ics raphics
interaction interaction computation interaction via ramework amework ramework
helper classes 5 Java classes environment environment environment

4 N\ N

TOOLS FEATURES

Media
Computation.org ((
]| A g 8 g S
Alice - drjevel Blue) NetBeans Javva
(aec ) drEvs - J L P
N sequence « All Scratch « All vious e All previous Alice ° Simplest Java * Complex IDE
« Iteration concepts plus.. concgps r,fexc u mg concgpts plus... IDE Mult:) ” Pr;g;agrgr‘r:rgr\gmon
21 - Conditional Logic pProceduresand USerinteriace design . g .. classes “All Java ogrammin Java
= °Varri'at':lle: 9'C " Functions - Manipulation of enca sulate 20 Programming angua es agarlable Grgeﬁrf?gt BlueJ
S - Parameter audio, images, video q 3 Lan uage Java u |.Yp Groovy, ggv ro?r mgm:
—+ - DataStructures  Passing *Retumn  through media g lation concepts Features i
S (dynamic lists) Values computatlon helper - All Java Available JavaScnpt etc.) - All Java _
* Events Handling - Recursion ﬁ,:ﬁ?:éom?.fmion o Programmrng - Tooling covers E;%gr::‘?g'e%tures
=4 - Parallel - Defining Classes gl mobile and Available
— Execution of 6bject% Features Available embedded,
®] - Synchronizati AIl Java | enterprise, all * Tool /
\fJ ynchronization - Inheritance Programming avenues environment
= Nﬁr?r%%?? * Text Input ksg uage Features agnostic
* Boolean Logic - Interpreted mode is
* Dynamic great step from drag
Interaction and drop code
- User Interface blocks 6‘° errors
Design o?f;;e compile
* Publish projects ebug
as Java applets (all errors possible)

on scratch.mit.edu



Scratch Project: Asteroids

1. Get Moving

\
QA .

Scratch

N o
S
)

Motion, Looks, Sound,
Control, Sensing

angle of ship turn, steps
to move ship = speed

Asteroids

rocket turn, thrust,
movement

2. Off Screen

Motion, Control,
Operators

x/y coordinates
of ship position

screen wrap
around

3. Collisions

Motion, Looks, Sound,
Control, Sensing,

variables, conditional
logic, event handling

ship crashing into
asteroids, asteroids

5. Momentum

Motion, Looks, Control,
Sensing, Operators

trigonometric functions,
velocity, acceleration

Operators crashing into ship
. Motion, Looks, S.ound, message passing, ship .shootin.g bul.let,
4, ShOOtlng Control, Sensing, relational expressions asteroids getting hit by
Operators bullet
gliding based on

momentum and thrust
acceleration




Scratch Phase 1: Get Moving

s Y costumes s
JEEEE paint J import J camera

g
rocket

when Up arrow | key pressed

move steps

when down arrow | key pressed

move BU) steps

when left arrow | key pressed

turn b B degrees

when right arrow | key pressed

turn & ) degrees

when clicked

forever

if key Up arrow |pressed?

play sound Thrust

switch to costume rocketWithThrust

switch to costume rocket

— ' 1400099




Scratch Phase 2: Off Screen

http://scratch.mit.edu/projects/dang/1400601




Scratch Phase 3: Collisions

gameOver |
switch to costume explosion |

switch to costume explosion-blig

http://scratch.mit.edu/projects/danqg/ 1400765




Scratch Phase 3: Collisions

o x: 'pick random SXT) to V" y: 'pick random BTI) to 7\
oint in direction 'pick random to T

-/ /scratch.mit.edu/projects/danq/1400765

* Asteroids are not yet exploding on impact
* They provide something for the rocket to hit




Scratch Phase 3: Collisions

http://scratch.mit.edu/projects/dang/1400765

® gameOver message is broadcast from rocket
when it collides with an asteroid



Scratch Phase 4: Shooting

e turn & degrees

turn degrees.

|;I;y sound Laserl |

;;to X3 0 y: o

show

L —

Koy L0 IR pressed http://scratch.mit.edu/projects/dang/1402543
[;I;y sound Thrust |
;vﬁtch to costume rocketWithThrust |

o ® shootBullet01l message is broadcast

switch to costume rocket |

o~ oo < 2 from rocket when space key is pressed

set x to EX0




Scratch Phase 4: Shooting

SCripts s0unds
CEELE paint J import J camera

/ﬂ;
I when I receive shootBulletOl |

go to x: X position of rocket y: y position of rocket

point in direction dlrection |of rocket

show

e 20 http://scratch.mit.edu

move steps o
B O rojects/dang/1402543
if " x position < FZ0)

set x to m

[ ® This version only
-t x v €D deals with shooting one

4 y position <

e bullet at a time
¢ Students can add
jetytom

e bullet02, bullet03,
and scripting




asteroi...

asteroi...

big

big
3
http:

Scratch Phase 4: Shooting

if  touching rocket |2 or touching bulletol |2

ﬁ:ﬁaadcast asterold01Explodes |

play sound Pop |until done
hide
Eﬁp script

-

if  touching rocket |? or touching bullet0l |3

(BB serooitpiotes |
play sound PO_D] until done
hide

(stop script

if  touching rocket |2 or touching bulletol |2

liﬁadcast asterold03Explodes |

play sound Pop |until done
hide

|;t_op script

=

scratch.mit.edu/projects/dang/1402543

asteroi...

asteroi...

small 2

asteroi...

small 3

asteroi...

small 4

small 5

asteroi...

small 6

® Listening for
asteroidOlExplodes

® Listening for
asteroidOlExplodes

e Listening for
asteroid02Explodes

e Listening for
asteroid02Explodes

® Listening for ‘
aster01d03Explodi$._
® Listening for
aster01d03Explodes



Scratch Phase 4: Shooting

°
S appear near where the bigger
go to x: X position |of asterold0l y: yposition |of asterold0l (IS"'el'Oid exploded 'ruveling in
point in direction | direction |of asterold01 + pick random @ to €5 . °
- roughly same direction

forever ® Each smaller asteroid

move steps

i x position < [FZ0) .
T belongs to a larger asteroid
rr— e Each smaller asteroid sprite

<ot = to €7D has the same script except for
oy oo on SRED responding to asteroid01,

fetv y to
P asteroidO02, or

st y to GTD W) asteroid03
R = ook 7 JoRY couenimg buteoL 17 'O _ if hit by rocket or bullet,

play sound Pop |until done

CET | \ 2 explode and don’t worry
- ‘ : about smaller chunks

o ;

http://scratch.mit.edu/projects/danq/1402543




Scratch Phase 5: Momentum

o)
v

(e 3 sow iy rasesd

se_t mathDirection |to (m- * direction |

change momentumX |by = C0S |of mathDirection *

change momentumY |by ~ sin |of mathDirection *

se_t mathDIrection |to ,m- " direction |

set sinOfDirection |[to  sin |of mathDirection

set cosOfDirection |to  cos |of mathDirection

;& momentumx |to 0]

set momentumY |to [

set oldX | to ' x position
set oldY | to 'y position

set x to | x position + ‘momentumX

set y to ("y position + ‘momentumY

momentumX [}
momentumY [ ]

® Major switch in moving the ship
from stop and go to maintaining
directional momentum

¢ Adjusted mathDirection from

Scratch built in direction variable
scratch.mit.edu i 1423848




Momentum - Part 1

dy = amount rocket thrust

of rocket componentsin @ In order to keep your rocket ship from
. . X and y direc- . . .

directior tions the Asteroids game flying around in the

p A}dx;rzr:'?;m @L right direction and maintaining momentum,
——- thrustinx ——>» ° 1
direction =~ there are two things you'll need to do get
that working
| momentumx Q 9
* THING 1 - We need to o ‘

oldy

know how big or small of  frecer el

cosOfDirection

sinOfDirection [ | PSRN

change in both the x and  [resrac o
y direction to apply as you
zoom around the screen

with your rocket turned on

http://scratch.mit.edu/projects/dang/1423848




Momentum - Part 2

dy = amount
of rocket
thrustiny
direction

® THING 2 - We need

to know how big or small

. . dx = amount
of a change in momentum. >y X sin@) }t:fn::::(:tx
If you liken this triangle of angle of your direction

y,
rocket tilt to a circle, you o
can imagine your rocket is
the radius of the circle and
for the purposes of telling
Scratch how much or little

to move us along the x
axis and y axis, we're interested in getting the x and y component of

the triangle formed at every position around the circle as the rocket is
rotating as illustrated in the figure here




Momentum - Part 3

* TRIG FUNCTIONS -

Thankfully there are handy
trigonometric functions
available to us that give us
exactly this, the x and y
component of a triangle in
this way. You may have
already hit this in school,

known as the formula for a

dx = cos(8)
circle, where, placing a
circle with origin at x=0,

y=0, all points along the
circle can be described as the radius squared is equal to the sum of the x
position squared plus the y position squared, or r*2 = x*2 + y*2. An easy
way to think about this is drawing a circle with a pencil, a piece of string,
and a pin, it would look like the figure above




Momentum - Part 4

[
Explanation for sine, co-
o TRIG & SCRATCH - sine and tangent
The relationship of
functions we'll use e e

and which Scratch
bIOCkS you " need _<

are illustrated here,

> CEEETD

note that we won't be L

needing tangent (tan) angle = 91— | /
cos ' of angle

but it’s here for B

completeness, almost any discussion including sine and cosine
will also mention tangent.



e FROM ZERO TO ONE AND BACK
AGAIN - Rather than draw lots of different

triangles representing you spinning your
rocket ship around, here are the values these
functions return given the angle you put in, the
table below shows values for a few different
angles. For our purposes, you'll be using the 165
built in direction variable in scratch for

your angle.

Momentum - Part 5

Trigonometric
Function
Explanation for sine, co-
sine and tangent

angle=0
0
15
30
45
60
75
90

135

150

180

195

210

225
240
255
270
285
300
315
330
345
360

105
120

cos(9)
1.0
0.9659
0.8660
0.7071
0.5
0.2588
0.0
-0.2588
-0.5
-0.7071
-0.8660
-0.9659
-1.0
-0.9659
-0.8660
-0.7071
-0.5
-0.2588
0.0
0.2588
0.5
0.7071
0.8660
0.9659
1.0

sin(9)
0.0
0.2588
0.5
0.7071
0.8660
0.9659
1.0
0.9659
0.8660
0.7071
0.5
0.2588
0.0
-0.2588
-0.5
-0.7071
-0.8660
-0.9659
-1.0
-0.9659
-0.8660
-0.7071
-0.5
-0.2588
0.0

tan(0)
0.0
0.2679
0.5773
1.0
1.7320
3.7320
infinity
-3.7320
-1.7320
-1.0
-0.5773
-0.2679
0.0
0.2679
0.5773
1.0
1.7320
3.7320
infinity
-3.7320
-1.7320
-1.0
-0.5773
-0.2679
0.0



Momentum - Part 6

o BUT IT DOESN’T WORK??? - if you're following along so far

and have tried all this, you'll notice it doesn't work correctly, the ship flies
off in directions you don't expect. Well, here the reason: the coordinate
system for direction used by scratch is not the same as the coordinate
system we typically see in math examples, namely, most math examples
assume angle=0 points to the right and Scratch assumes angle=0 points

Scratch subtract Scratch Mathematics 1 1 M
CIZTT) Coordinate — ™direction from > Coordinate up. Ne"her IS rlght
System 90 to get... System or wrong, )’OU can

115'9Ou 75°

spin your coordinate
system any way
you'd like. And
that's exactly what
we'll do as shown in
the diagram here.

0180‘-. - o
175" 3ng 175
-180°



cosOfDirection |

mathDirection |

crashed |
momentumX |

momentumy |

sinOfDirection |

o MOVE -

repeatedly move
ship around based
on momentum in

the x and y
direction




