e Get your Raspberry Pi

up and running /

e Learn to program with /
Scratch and Python .. 0

e Write games, build
websites, and make art \

Richard wentk







Raspberry
Pi For Kids

FOR

DUMMIED

by Richard Wentk

DUMMIES



Raspberry Pi For Kids For Dummies®
Published by: John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030-5774, www .wiley.com

Copyright © 2015 by John Wiley & Sons, Inc., Hoboken, New Jersey
Published simultaneously in Canada

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or
by any means, electronic, mechanical, photocopying, recording, scanning or otherwise, except as permit-
ted under Sections 107 or 108 of the 1976 United States Copyright Act, without the prior written permis-
sion of the Publisher. Requests to the Publisher for permission should be addressed to the Permissions
Department, John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, (201) 748-6011, fax (201)
748-6008, or online at http://www.wiley.com/go/permissions.

Trademarks: Wiley, For Dummies, the Dummies Man logo, Dummies.com, Making Everything Easier,
and related trade dress are trademarks or registered trademarks of John Wiley & Sons, Inc. and may not
be used without written permission. All other trademarks are the property of their respective owners.
John Wiley & Sons, Inc. is not associated with any product or vendor mentioned in this book.

LIMIT OF LIABILITY/DISCLAIMER OF WARRANTY: THE PUBLISHER AND THE AUTHOR MAKE NO
REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY OR COMPLETENESS
OF THE CONTENTS OF THIS WORK AND SPECIFICALLY DISCLAIM ALL WARRANTIES, INCLUDING
WITHOUT LIMITATION WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE. NO WARRANTY
MAY BE CREATED OR EXTENDED BY SALES OR PROMOTIONAL MATERIALS. THE ADVICE AND
STRATEGIES CONTAINED HEREIN MAY NOT BE SUITABLE FOR EVERY SITUATION. THIS WORK IS
SOLD WITH THE UNDERSTANDING THAT THE PUBLISHER IS NOT ENGAGED IN RENDERING LEGAL,
ACCOUNTING, OR OTHER PROFESSIONAL SERVICES. IF PROFESSIONAL ASSISTANCE IS REQUIRED,
THE SERVICES OF A COMPETENT PROFESSIONAL PERSON SHOULD BE SOUGHT. NEITHER THE
PUBLISHER NOR THE AUTHOR SHALL BE LIABLE FOR DAMAGES ARISING HEREFROM. THE FACT
THAT AN ORGANIZATION OR WEBSITE IS REFERRED TO IN THIS WORK AS A CITATION AND/OR
A POTENTIAL SOURCE OF FURTHER INFORMATION DOES NOT MEAN THAT THE AUTHOR OR THE
PUBLISHER ENDORSES THE INFORMATION THE ORGANIZATION OR WEBSITE MAY PROVIDE OR
RECOMMENDATIONS IT MAY MAKE. FURTHER, READERS SHOULD BE AWARE THAT INTERNET
WEBSITES LISTED IN THIS WORK MAY HAVE CHANGED OR DISAPPEARED BETWEEN WHEN THIS
WORK WAS WRITTEN AND WHEN IT IS READ.

For general information on our other products and services, please contact our Customer Care
Department within the U.S. at 877-762-2974, outside the U.S. at 317-572-3993, or fax 317-572-4002. For
technical support, please visit www.wiley.com/techsupport.

Wiley publishes in a variety of print and electronic formats and by print-on-demand. Some material
included with standard print versions of this book may not be included in e-books or in print-on-demand.
If this book refers to media such as a CD or DVD that is not included in the version you purchased, you
may download this material at http: //booksupport.wiley.com. For more information about Wiley
products, visit www.wiley.com.

Library of Congress Control Number: 2015941231

ISBN 978-1-119-04951-7 (pbk); ISBN 978-1-119-04982-1 (ePDF); ISBN 978-1-119-04949-4 (ePub)
Manufactured in the United States of America

109 87654321


http://www.wiley.com
http://www.wiley.com/go/permissions
http://www.wiley.com/techsupport
http://booksupport.wiley.com
http://www.wiley.com

Contents at a Glance

Introduction..........cc i 1
Week 1: Making @ Pi.......ccceueiimiieciiiceeccceerecee e 7
Chapter 1: Find Parts for Your Pi.........ccccoociieiiinciieiieeeeeeeeeee e 9
Chapter 2: Create a Mind for Your Pi........cccccooovviiiiiiiiiiiceceeceeeeee 27
Chapter 3: Connect Your Pi.........ccocoiiiiiiiiiciieeeeeeeeeeeee e 46
Chapter 4: Power Up and Get Started..........cccoeeeveeneeniencnneeeeeeeee, 57
Chapter 5: Use the DeSKLOPD .......cccccuveviieiiieiiieceeieceeeeee e 76
Week 2: Simple Programming Projects............... 93
Chapter 6: Start Scratch from Scratch........ccccoeviieciiiiiiniiieeeee, 95
Chapter 7: Meet SOnicC Pi.......ccoeviieiiieiiiiieiececeeeee e 118
Week 3: Finding Out More about

Programming........cccccciiiieiiiieiiirecn e 135
Chapter 8: Get Started with Python..........cccocoiiiiiiiiiiee, 137
Chapter 9: Make a Guessing Game with Python...........ccccocceveinnnnen. 153
Chapter 10: Dig into Linux Commands.........c.ccccceeeevuiercieeeceenceeeeeeennen. 179
Chapter 11: Manage and Customize LinuX.......c..cccoeeevveveeciencienciennen. 193
Week 4: Fun Pi Software Projects...................... 215
Chapter 12: Throw Shapes with Turtles.........c.cccccevevirrciiincieiceeieee, 217
Chapter 13: Combine Minecraft and Python............c.ccccoeeeiiiiieennennen. 240
Chapter 14: Make a Dumb Website ..........ccccccvvviieviieciiiiiciececece 254
Chapter 15: Make a Smart Website .........ccccoecveviriiniiiiieieeceeee 273
Week 5: Working with aWebcam....................... 295
Chapter 16: Take Photos with a Webcam.........c.ccccecvviieiinciincieiee 297
Chapter 17: Make a Simple Webcam ..........ccccccvveeiieeciienceeeeecceeeeeeeenn 309






Table of Contents

INtroduction.........cce i 1
ADOUL ThiS BOOK .....cvviiiiiiiiiiieeiee ettt ceaan e 2
Foolish ASSUMPLIONS........ccciiiiiieiieecceeee e 4
Icons Used in ThisS BOOK ........ccc.cooviiiiiiiiiieeeceeeeeeee et 5
Beyond This BOOK .........ccveeiiiiieiieieeieeeceetestese ettt 5
Where t0 GO from HETE.......ooouviiiiiiiiiiieeeeeeeeeeee e 6

Week 1: Making @ Pi ......cc.covvirrnciiiireccceerecee e, 7

Chapter 1: Find Partsfor YourPi ..................... 9
Understand the Pi.........c..ooooiiiioiie et 10
Discover the Different Pi Models...........cccoouvvieeiiiiiiecieeeecceeeeceeee e 12
Understand Pi EXETAS .....oooviiiiiiiiieeeeeceeeeteee et e 14
Add Optional EXtIas .......cccveviieiiieiiieieeieeieeiecteee et seeesaeere e eaessne s e e 21
Collect Parts the Lazy Way......ccccoceerieniinieieciecieeieeeestestese e 24

Chapter 2: Create a Mind for YourPi................. 27
Understand Operating SYStemsS..........cccevverieneeiieniienieeieeieeie e 28
Meet LINUX 0N the Pl c...vviiiiiiice et 29
Meet RaSPDIAN ...c..viiiiiciiececeee ettt 30
Get NOOBS the Hard Way ........ccccecveiiieiiieiieieciecieeteeeeeee et 32

Chapter 3: Connect YourPi......................... 46
FINA @ SPACE ..ottt ettt e n 47
FINA the POWET ...ttt 47
Plug in @ Memory Card.........cccceeciievieeieniieiesieseesie ettt eveete e e e e eees 48
Connect a MONItOr OF TV ....oooiiiiiiiieeee et 50
ConneCt @ USB HUD.......oooiiiiceieeee et 52
Connect a Keyboard and MOUSE............cooeevieriiiriiiniienienienteneeseeseesee e 53
Connect to the INTEINEt...........ooooviiieeeeeeee e 54
(006) 51 s 1< B8 300114 USRS 54

Chapter 4: Power Up and Get Started . . ... ........... 57
Power UP YOUT Pl .ottt 58
B0oOot RaSpDbian .......ccccueviiiiiiieiiciececeeeee e 60
Configure YOUT Pi .....cocooviiiiiieiciecteeceeece ettt 62
Set Up Advanced OpPtions..........cccciiiiiieiieeiiecee et evee e 71

Shut Down or Reboot the Pi...........ooooviiiiiiiiiiieeeeee e 74



(/i Raspberry Pi For Kids For Dummies

Chapter5: UsetheDesktop ........................ 76
Get Started with the DesKtOop.......cccecveviievieciiciiceceeeeee e 77

Use the Older DeSKtOPD ......ccevcvieiiriieeiecieeiecteeee ettt 78
ToUr the DESKtOPD...cc.uiviiiieiieieeeeeteetee et 79

Use the Taskbar ........cooiiiiiiiiiiieeetetetee e 80

Use the Quick Launch ICONS........c..oooviieiiieieceeceeeceeeeeeeeeeeee e 81

Use the DeSKtOp MENU......cccccuiiiieiieeieniecieceese ettt eaeeee e ae e esveeeeas 88

Edit FIlES ...eviiiieieeeeeteeeeee ettt ettt te e e et st ae b e s 88
Week 2: Simple Programming Projects ............... 93
Chapter 6: Start Scratch from Scratch................ 95
Understand SCratCh.........cocoiveiireneniinccnccnecesceeese et 96
Connect Blocks and MaKing SCFPES......ccceevrirrierieniinineeieeeniesesieeeeeeene 97

Find and Start SCratCh.......cccooieciieciicieeeceeeeeeeeee e 98
Look around SCratChi.........ccccecuiiviieiiinienieeieseeeeeee e 99
Understand the Stage.......cccvviiiiriiiniieniinieseeeeeeeee et 99
Move a Sprite With G0 t0....c.cocuiriiriieiie e 101
Make a SImPIe SCTPL.....coieeiieiieieeeeeeece et 104
(670) o 10 o) - W Tt o | o PSSR 106
Make a Simple BOUNCE SCIriPt......ccceiieiiieriieiiciecieceeeeee et 109
Introduce Variables..........coociiiiiiiiniiiieceeeet e 111
Chapter 7: Meet Sonic Pi.......................... 118
Get Started with SONIC Pi.....cocooviiiiiiiiiiieiicccccececeeeee e 119

Set Up Sound on the Pi.........ccoovviiiiiiiniiniiicceeeeeseeeeeeee 119

Play Tunes with SONIcC Pi......coccooviiiiiiiniiiieeeeeeeee 121

Take @ GUIAEd TOUT ....c..cceruirieiiirieieercteeeteete ettt 125
Understand Music and Sound.............cccceveverininienieneneneeeeeeese e 129
Make More Complicated MUSIC .......ccceceevieeciieciieiicieciecieceeeee e 134

Week 3: Finding Out More about

Programming ........cccooeiiiiiiiiiiecc e erece e e 135
Chapter 8: Get Started with Python................. 137
Meet PYTRON ...c..oooiiiiiiceecee ettt 138
Remember Information........c.ccocuervieeiiiniiiniinieiceceeeeeste e 144

Use the Shell and the EQitor........coccoocieviiiiiniiniiiiieeeieeeeeeeeee 148
Chapter 9: Make a Guessing Game with Python ...... 153
Think about COE ........ocvririeieiieeeeeeeeeee e e eeeee 154

Ask the Player @ QUESHION .........cceevuieiiiciieieeieeieeeseee e 157

ChecK the ANSWET .....c..eocuiiciieeiieieeieeieeee ettt et et ae e e e sre e s e e saeeseenns 160

Repeat QUESTIONS.......cceeiieciieiieieeiececte ettt st a e sae e 166



Table of Contents (/ii

Figure Out Variable TYPeS........ccovecieieeieiieeieeeeie ettt ee e v 168

Put the Guessing Game All Together ...........ccoceeviiieninininiieeeeeee 171
Repeat Code and Make It SIMPIer.........cccccveviereeniieiieieeiecie e 173

Add Smarts and MagiC ........cccecvevieerieriiiniieniecieeeeeee e 176
Chapter 10: Dig into Linux Commands .............. 179
Understand the Command Line.........cccccooovvviiiiiiiiiiiiiieieieeecciieec e 180

UsSE COMMANAS .....uvvieieeiiiiieiiieeeeieeeceteeeceeire e eetaeeeeeaeeeeesaaeeeeeesreeesetaeeeenns 180

Get Started with Commands ..........ccccceeeeeiiiiieiiiiieceeecceee e 181

Find and Learn Commands..............ccocueeeveeeeeeecreeeeeeereeeeeee e eeeeeeree e 184
Meet Important Linux Directories.........ccoecieciieciieciieiieciecieceeeeeeeeieene 188
Become a Superuser with SUAO .........cccveeiieierieiiesicecece e 189

Use Command ShOTECULS .........coovvviiiiiiiiiiiiiec et 190
Chapter 11: Manage and Customize Linux ........... 193
Meet File PermiSSions .......ccccoovvuviiiiiiiiiiciieiicceeee et 194
Understand Read, Write, and EXeCUte ............ccovvvvvvvvviiiieiiiiiiiiiieeeeeenn, 194
Understand Users and GrouUpsS..........ccceecveeriieercriencieesieeeieeeseeesneesseesenens 197
Work with PermiSsions.........ccocoooevvvieiieiiiiieciieceeee e 200
Work with Users and GIroups ...........ceccecveviererenieienieneneeeeeeeeeesee e 206
Make and WOork With Files ........cc.uoiiviiiiiiiiiiiiecceeeeeeee e 208
INSEAIl SOfEWATE ...ttt e e enes 211
Week 4: Fun Pi Software Projects....................... 215
Chapter 12: Throw Shapes with Turtles ............. 217
Meet the Python Turtle........ccoooieeiieiiieiiieiecececeeeeeeee e 218
Draw and MOVE .......ooeiieiiiiieiiieeceeeeeeeeeee ettt eeat e s esaae s e eaaeesseraeeeenns 223
(006) o1 (o) I s T3 o) o WU RPN 228
Draw with FUNCHIONS ........coooviiiiiiiiieeecceee e 233

Use Smart RePeats.........ccoeevieiiiieiieeie ettt 237
Chapter 13: Combine Minecraft and Python.......... 240
Get Started with Minecraft ...........cccoovvvviieiiiiiiiiiieceeeeee e 241
Explore the World ..ot 242
UNAerstand APIS .......coouviiiiieiiieeeeeeeeeeeee ettt et sseaaeeeeaes 244

Use the MIinecraft APL........c...ooooiiiiiieieeeeeeeeeee ettt 246

Try a Few More Things .......cccooeieiiieieieiieceeeeeeeee e 253
Chapter 14: Make a Dumb Website . . ............... 254
MEEE WED SEIVELS.....oooieviieeeeieeeeeee ettt ettt et et st e saaeeens 255
Understand DUumb WeDSItes ...........ooovivviiiiiiieiieceeeeeeee e 256
ChOOSE @ WED SEIVEL ...ttt e e 256
Make Simple Web Pages ........c.cccveveeieiiiiiecieeceee ettt 259

Find Out More about Web Design .........ccccooeviririiinienenineeeeieeeeene 265

Go Deeper into CSS and HTML .........cccooievieviieiiieieeieeieeeeeeeeeeseeseesieenne 270



(/iii Raspberry Pi For Kids For Dummies

Chapter 15: Make a Smart Website . ................ 273
Understand Smart WeDSITES...........oovvuviiiiiiiiiiiieeeeceieee ettt 274

1Y (S 53 5 | SRR 275
o1 1 | 2 5 | S 275

Get Started With PHP ... 279
CRECK PHP ...ttt et e eneeens 280

Play With PHP .....o.eiiiiiieeeeeeeeeeetetee ettt 282

LinK PHP 10 LINUX ..oviiiiiiiiiceeiieceeeeeeee ettt 289

A Quick Note about JavaScript .........ccceecieevieeiieniienieniereeeeeee e 293
Week 5: Working with aWebcam ....................... 295
Chapter 16: Take Photos with a Webcam ............ 297
Understand WeDCAIMIS ..........cooovuriiiiiiiiiieecieeeee et eeerrre e 298
Understand Photo CamsS..........ooouviiiiiiiieiiiiicceeeeeeeieee e eevaee e 298
ChoO0SE @ WEDCAIM ......ovviiiiiiiieiceeee ettt eeare e s e enes 298

Use the RPICamMEra.........ccoovuviiiiiiiiiieieieccieec ettt 299
Meet PYGAIME .....cooiiiiiiiiieeieceeeetee ettt st s 300
Take and Save @ PROLO..........oooviieiecee e 304

FixX PrODIEIMNIS......ooceviiceieeceeeee et e 307
IMPIOVE the SCrIPt....ciiiicieiieiieeeeeeeee e 308
Chapter 17: Make a Simple Webcam................ 309
Set UP @ WEDPAZE.......ccuiiieiieiecececeeteeteseee ettt st a e sae e 310
DebUg @ WED PaGe .....cueovuieiiiiieiiciecteetestetee ettt st 314

Do More Advanced Debugging ..........cccccovvveviinerniinninnieeieniesieeeeseenieenne 317



Introduction

How much do you know about computers? Most
people can play games, watch videos, listen to music,
and explore the Internet without knowing much at all.
The computer just works, and that’s all they care
about.

Do you want to know more? What really happens
when you click a mouse, press a key on a keyboard,
click a link on a website, or launch an app?

And more — how do you make a website? How do
you make an app? Or a game?

Are these interesting questions? If not, that’s totally
fine. Not everyone gets excited about making things.

But if you do, here’s a bigger question: How can you
find the answers? A book like this one can help you
get started, but figuring out how to find your own
answers will get you further than reading someone
else’s ideas.

Understanding computers teaches you that it’s good
to be able to solve puzzles, understand math, write
code, and build things that are clever and useful. But
it’s even better for helping you to know that you can
learn how to do all these things.

Even if you don’t really care about code, you can use
coding as a way to check how good you are at learning
something new.

Being able to find answers is more than half the
problem. After you’ve researched a problem, you can
add something of your own to the work everyone else
has done. Sharing what you make helps everyone
else, too.
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Don’t think of this book as a set of school problems. It’s not about
passing or failing. A lot of the projects are suggestions and ideas
to get you started. They're not so much like step-by-step guides
you can follow without understanding what’s happening. For some
of them, you need to break out of the book and find your own
answers online.

Some of the projects are hard. If they’re too hard for you, it’s fine
to think of simpler projects of your own and maybe come back to
the hard projects later.

Or not. It doesn’t matter as long as you are having fun and doing
stuff you think is cool. Especially if you surprise yourself with
what you can do.

So don’t give up when you find something hard or decide you're
stupid and should be doing something else. Here’s a big secret:
Everyone who writes code feels like that at least some of the time.
No exceptions.

And here’s another big secret: When you discover you can do
something amazing, it’s totally worth it.

About This Book

Raspberry Pi For Kids For Dummies introduces you to the world of
the tiny Raspberry Pi computer.

Some people will tell you the Raspberry Pi was designed for kids
and is easy to use. This isn’t untrue, but it’s not totally true,
either. In some ways, the Pi is very easy to use. In others, it can be
harder than a Mac or a PC.

But the Pi is really good for learning how computers work on the
inside and for building simple software and hardware projects. It’s
also good for learning more about learning, which means finding
out how to do your own research on the Internet.
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With this book as your guide, you will discover
What a Raspberry Pi is
How the different versions of the Pi have changed over time
What extra parts you need and how much they cost
Where to find the extra parts if you don’t already have them
How to connect them to your Pi
What to do to download and install the latest software for a Pi
How to power up a Pi
Everything about working with the most important settings
Why you need to power down a Pi safely
The ins and outs of the Linux operating system
How to use the Pi’s Linux desktop
How to find files using the desktop File Manager
What the different Linux directories do

The difference between an ordinary user and the Linux
god-user

How to type Linux commands from the keyboard

What you can do with Scratch, a simple programming system
How to start creating a simple game in Scratch

Why the Sonic Pi music programming system is a ton of fun

How you can create art with a program called TuxPaint
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1 How to write code and draw pictures using the popular Python
language

1 How to make your own web server
1 More about making your web server smarter

1 How you can use Python to control your character in the Pi
version of Minecraft

1 How to make a simple webcam

 Which parts and extras you need to start making hardware
projects

 How to build a simple thermometer

1 How to make a web page for a hardware project

Foolish Assumptions

Raspberry Pi For Kids For Dummies makes some guesses about
what you do and don’t know already. You don’t need to know
anything about code or about how computers work on the inside.
This book does assume the following:

» You can use a Mac or a PC or maybe even a Linux computer.

1 You'’re comfortable with a mouse and keyboard, and you can
find your way around your computer’s desktop.

 You're not scared of plugging together computer parts to add
extras.

 You're fine with using Google or some other search engine to
find things on the Internet.

» You have a little (but not much) cash to spare. Fifty dollars
will cover most of what you need, and $100 will cover
everything easily.
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Throughout the margins of this book are little round pictures
known as icons. Here’s what those icons signify:

The text next to this icon offers tips for completing tasks or for
making your job easier. You'll want to take advantage of these

nuggets of wisdom!

Pay special attention when you see this icon. It points out
information you’ll want to make sure to remember.

This text warns you of things that can go wrong . . . very wrong!

This icon marks text that tells you all the technical details you
may or may not be interested in. If you don’t care, you can skip
this text without missing anything.

Beyond This Book

The fun doesn’t stop with this book. Online, you will find the
following goodies:

1~ Cheat Sheet: You can find this book’s Cheat Sheet online at
www.dummies.com/cheatsheet/raspberrypiforkids.
See the Cheat Sheet for checklists.

1 Dummies.com online articles and chapters: You can find
companion articles and bonus chapters for this book online
at www.dummies.com/extras/raspberrypiforkids.

1~ Updates: If this book has any updates after printing,
they’ll be posted to www.dummies.com/updates/
raspberrypiforkids.

5
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Where to Go from Here

Like other For Dummies books, Raspberry Pi For Kids For Dummies
is a reference. That means you can read it in the order that makes
sense to you. You can flip through it to find new ideas, or you can
use the table of contents and index to zero in on exactly the topic
you're looking for.

You also have the option to read this book like a book, from
beginning to end. If you're a complete beginner, I recommend you
work through at least the first few chapters in order. If you're new
to the Raspberry Pi, those early chapters have everything you
need to get started.

Some later chapters assume that you’'ve worked your way through
earlier chapters or you already know the topics they cover. The
last few chapters are projects that tie together a lot of earlier
details. It’s best not to jump into them unless you already know
some of the basics!

Good luck — and don’t forget to have fun and do cool things!



Week 1
Making a Pi




In this part, you'll . . .

B Find parts for your Pi.......cccccoevrvncnccerisescscenans 9
Il Create a mind for your Pi..........ccecoeveerrrrerenennnnn. 27
B Connect your Pi........ccocoeeieeeieiniecncsisesceccseseseseeans 46
I Power up and get started.............ccoeeerrevrrrnnnee. 57
Bl Use the desktop........cccocoeveeieinineninencscsescseseseseseans 76

web Visithttp://www.dummies . com for great

V413 Dummies content online.
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Find Parts for
Your Pi

The Raspberry Pi is a super-cool, super-small, super-cheap
microcomputer. In fact, it’s a super-cool, super-small, super-
cheap microcomputer board, and it doesn’t do much on its own.
Before you can do super-clever things with it, you have to add
some extras to build a Pi system.

CHAPTER
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Understand the Pi

The Raspberry Pi, shown in Figure 1-1, is a tiny computer
developed in the UK by the Raspberry Pi Foundation (www .
raspberrypi.org). It’s much smaller than a Mac or PC — it’s
almost exactly the same size as a credit card! And it’s also much
cheaper. (Prices vary, but a Pi costs around $30 in the United
States and between $20 to $£30 in the UK.)

Figure 1-1

The Pi only comes in Raspberry. There is no Apple Pi, Blueberry
Pi, or Pumpkin Pi. A lot of people like Raspberry, so that’s fine
with Pi fans.

Here are a few of the things you can do with a Pi:
 Learn how computers work

1 Make and play games

1 Learn how to program

1~ Make web pages

1~ Make digital music

1 Build simple electronic projects


http://www.raspberrypi.org/
http://www.raspberrypi.org/
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1~ Design awesome Minecraft worlds

1 Have a ton of fun!

What you can’t do with a Pi

Although the Pi is a fully working computer, it’s not a Mac, a PC, a
tablet, or a games console. It’s not as powerful as more expensive
computers. Here are some things you can’t do with a Pi:

1 Run Microsoft Windows, or any Windows software
 Download and play apps or games from the Apple App Store
1 Develop software for Windows, i0S, or OS X

1~ Use popular web browsers like Chrome, Safari, IE, or Firefox
 Play popular mainstream commercial games

Does that seem disappointing? It shouldn’t.

What you can do with a Pi that you can’t do
with a bigger computer

To make up for it, you can do a lot of things with a Pi you can’t do
with a bigger computer. For example, you can

» Wipe your Pi in minutes and start from scratch if you make a
bad mistake

1~ Experiment with writing your own software
1 Build projects that do useful things and save money
1~ Rewrite and customize all the software in your Pi

1 Make your Pi do something at certain times of day, or on dates
you choose, or when a sensor notices a change

11
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The Pi story explained

The Pi follows an old British tradition. Back in the 1980s, the UK led the
world in computers and computer companies with fancy names, like the
Spectrum, the Dragon, the Tangerine, and the Acorn. These computers were
much less powerful than the Pi, but many kids learned how to program on
them. Some of those kids became professional software developers, and
one of them went on to develop the Pi.

The Raspberry Pi Foundation wants to help the kids of the 2010s follow the
same route and to have fun along the way.

J

1 Connect thermometers, cameras, motion sensors, and other
extras

1 Leave Pi projects running 24/7 without using a lot of electricity

You can see now why the Pi is special. Unlike a PC or a Mac, it’s
so small and cheap you can buy a separate Pi for every project.
You can leave it running all the time. And it comes with a good set
of simple tools for writing software — all free.

Discover the Different Pi Models

Pi boards come in different types (see Table 1-1). You need to
know about the differences so that you don’t buy the wrong one.

The older models are called the A and B boards. The newer mod-
els are called the A+ and B+ boards. As of early 2015, there’s an
even newer, faster, shinier, and better board called the Pi 2.

Figure 1-2 shows a Model B+ and a Model B.

The boards are the same size, and they use the same software.
But they have different numbers of connectors and other bits and
pieces.
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Figure 1-2

I'll make it easy to choose: You want a Pi 2. The older models are
out of date now. You can still buy them, but the Pi 2 is much
better for almost everything.

What'’s the deal with the A+? It’s a cut-down budget Pi board with
some important bits missing. It’s definitely not the Pi you want
when you're starting out.

It may, sometimes, kind of, perhaps be the right board for small
finished projects. But don’t get one until you've read the rest of
this book!
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Table 1-1 Comparing Raspberry Pi Models

Model What It's Good For

A Out of date now. Don’t buy one!

B Out of date.

A+ Smaller, cheaper, slower than a Pi 2. Only useful
for special projects.

B+ Out of date. Get a Pi 2!

Pi 2 Model B You want this one.

There is no Pi 2 Model A/A+ — at least, not yet. It’s possible the Pi
people will start selling one by the end of 2015. Or maybe 2016. Or
never. You'll have to wait and see. If they do, it could be a cheaper
option for finished projects. No one knows yet. And if it appears,
your first Pi should still be a Pi 2 B, not an A.

Understand Pi Extras

When you buy a Raspberry Pi, you get a small circuit board. And
that’s it. On its own, the board does nothing. You can’t do any-
thing with it, except look at it, and maybe play catch, which is fun
but not what it’s made for.

Collect Pi parts

To turn a Pi board into a working computer, you have to add
some extras. Collecting all the extras and connecting them to the
Pi is your first project. And it’s a big one!

Here’s a list of what you need:
1~ USB hub with separate power (A and B models only)

1 USB keyboard
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USB mouse

Monitor or TV
Memory card

Power supply

Long network cable
Cables and connectors

Try to do it yourself and ask for help from a grown-up only if you
get stuck. You'll learn a lot about getting started with computers.
If you want to save time and maybe money, skip to the “Collect
Parts the Lazy Way” section, later in this chapter.

Decide whether you need a hub

Are you getting a Pi 2? You don’t need a hub. Did you get an old
Model A+ or B+ board? You don’t need a hub either.

Otherwise, there’s something you need to know: the original A/B
models had a problem: If you plugged a keyboard and mouse into
the USB connectors, the Pi often stopped working.

Figure 1-3 shows how you have to fix this issue by connecting
everything to the Pi, including a keyboard, and mouse, through a
USB hub.

The hub has to have its own separate power supply. The hub solves
the problem, but leaves you with a big mess of wires and connec-
tors and stuff.

The A+/B+/2 models work fine without a hub, as shown in
Figure 1-4. This makes them easier to set up. They don’t need so
many wires and cables.
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Pi A/B Connectors
Monitor or TV
HDMI or DVI-D
HDMI
Micro
USB B or A Board Ethernet
Flat USB
2A Power Ethernet Internet
Supply Router
Square USB
(Depends
on the hub) USB Hub
Flat USB Flat USB
2A Power Mouse Keyboard
Supply
Figure 1-3
Pi A+/B+ Connectors
Monitor
HDMI or DVI-D
HDMI
Micro
USB B+ or A+ Board Ethernet
USB USB
2A Power Ethernet Internet
Supply Router
Mouse Keyboard

Figure 1-4




TE(,‘,(/

20

A\

2o

Chapter 1: Find Parts forYour Pi | /

A hub is a box with plenty of USB connectors. You plug one end
into a single socket on the Pi, and then you plug all your other
USB extras into the hub. If the hub has its own power supply, it
makes sure that everything gets the power it needs.

If you plug things that use a lot of electricity to whirr or flash, like
robot motors and killer lasers, you need a hub even on a Model
A/+ and B+. Small things like keyboards and mice don’t need one.

Choose a mouse and keyboard

You can use any mouse or keyboard with a USB plug. Models with
a cable should just work. You can probably use wireless models,
as long as they come with a USB receiver dongle. (Anything made
by Logitech should work.) Bluetooth mice and keyboards proba-
bly won’t work.

You don’t need to spend a lot of money on these extras. Basic
models are fine.

You won’t be using your Pi for serious gaming, so you don’t need
a Predator Ultra Galaxy Killer Destructo-Mouse with 15 buttons
and a sharp and pointy design you can cut your fingers on. But if
you have one spare, you can use it if you like. (The extra buttons
won’t do anything.)

Choose a monitor or TV
The Pi can work with a monitor or a TV.

The best way to connect the Pi to a monitor is to use the HDMI
socket. Most new TVs and many monitors have an HDMI socket
that takes an HDMI cable. Hook up the cable to the Pi at one end
and the monitor or TV at other, and you're done.

Figure 1-5 shows where the HDMI connector is.

The monitor/TV doesn’t have to be very new, or very good. The Pi
can barely produce HD video. Almost any monitor less than ten
years old should work fine.
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Figure 1-5

A few monitors have a different socket called a DVI-D connector. If
you can’t find a monitor with HDMI, you need an adaptor cable
with an HDMI plug at one end and a DVI plug at the other. Look on
Amazon and eBay for a cheap one.

If your monitor has only a VGA connector, you need a special
adaptor and a cable. Amazon and eBay should help again, but you
may as well see whether you can find a used new or used monitor
with the right connections. It may be cheaper than an adaptor.

The Big Yellow Socket on the Model A/B Pis can work with an old-
fashioned analog TV — the kind that lives in a huge wooden box
with a heavy thick glass screen. Most people don’t use them
anymore. You shouldn’t either because the picture will be very
fuzzy, and you won’t be able to read words on the screen.

You don’t really need a monitor at all because you can control a Pi
remotely from another computer. This is called running headless —
not because you can do it without your head, but because you
don’t need a monitor, mouse, or keyboard. (These are just like the
Pi’s head, kind of, if you use your imagination.) Setting up a head-
less Pi is kind of complicated, especially if you're just starting out.
It works differently on a Mac and a PC. If you're curious, search
the web for Headless Raspberry Pi. You probably won’t be able to
get it working until you’ve spent more time with your Pi.

Recognize cables and connectors

Wait — USB? VGA? DVI? HDMI? What do all these letters mean? If
you don’t already know, search the web to find out!

Type the letters into a browser search bar and see what you get.
Search for images to see pictures.
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You don’t need to know how the cables work. You don’t even
need to remember that HDMI stands for High-Definition
Multimedia Interface. (Like, really, who cares?)

But you do need to be able to tell cables apart so that you know
which cable goes where on the Pi. You can also use the photos in
this chapter as a guide. For example, Figure 1-6 shows the network/
Ethernet and USB connectors on the side of a B+ board.

Figure 1-6

Letter lists like these are called TLAs — Three-Letter Acronyms.
To make an acronym, you take the first letter of every word in a
complicated technical name and put it in order. This makes a
shorter word that is easier to remember (but not always easier to
say). There are a lot of TLAs in computing. Some of them have
four letters, which doesn’t make sense, but that’s just how it is.
You don’t need to remember them all, but it helps to remember
the ones that get used a lot.

Choose a memory card

The Pi doesn’t have a disk drive. It stores everything on a small
memory card. The Model A or B needs an SDHC card with a speed
rating of 8 or 10. For a Model A+/ B+/2, get a microSD card.

Figure 1-7 shows the bottom of a Model B+. The memory card is
the black rectangle at the right.

The card should hold at least 4GB. You can get a bigger card if
you like, but it will cost more, and most of the space will be
wasted.
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Figure 1-7

Some MicroSD cards come with an SDHC adaptor. If you get one of
these you can use the same card in older A/B and newer A+/B+ Pi
boards.

Find memory cards

The cheap option is to get a blank card — Amazon is a good
choice — and write the software to the card by hand. You can only
do this if your Mac or PC has a card reader/writer. If it doesn’t,
you’ll have to buy one for about $5 to $10 (less than £10 in the UK).

The lazy option is to buy a card with the Pi software already
installed. The software is called NOOBS. You can buy prewritten
cards from Amazon and shops that specialize in Pi extras. The
cards cost a few dollars or pounds more, but they save you some
time.

Find a power supply

Although the Pi is cheap to run, it needs a special power supply
and a special cable. The power connector on the Pi is a tiny
microUSB socket, and it needs a matching plug. The socket grips
the power cable hard so that you can’t pull it out by accident.



