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1. Introduction to
Raspberry Pi 2

1.1 Raspberry Pi 2

The Raspberry Piis a low cost, credit-card sized
computer that plugs into a computer monitor or
TV, and uses a standard keyboard and mouse
(source:
https://www.raspberrypi.org/help/what-is-a-
raspberry-pi/).

The Raspberry Pi 2 comes with a much more
powerful processor ( four Cortex -A7 cores with
up to 900 MHz) and more memory (1GB RAM).

e 40 GPIO Pins

e 4x USB Ports

e 4 Pole Stereo Output
e 1x HDMI Port

¢ 1x 0/100 Ethernet

¢ 1x Micro SD Card slot

You can see Raspberry Pi 2 device with model B
on the Figure below.

The following is technical specification of

Raspberry Pi 2 device:

e ARM 7 Quad Core CPU
e 1GB RAM
e 900MHz Board Clock Speed

1.2 Getting Hardware

How to get Raspberry Pi 2 device?
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Officially you can buy it from the official 1.3 Unboxing
distributor
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After bought Raspberry Pi 2, we get a small box

¢ RS, http://uk.rs- as follows.

online.com/web/generalDisplay.html?
id=raspberrypi

¢ Elementi4,
http://www.elementi4.com/raspberrypi

You also buy Raspberry Pi peripheral devices for
instance, keyboard, mouse, HDMI cable, SD
card, USB hub, etc.

I tried to look for buying Raspberry Pi 2 device
and found that there are another options to buy

e The Pi Hut, http://thepihut.com

o EXP-Tech, http://www.exp-tech.de/

¢ Cooking-hack, http://www.cooking-
hacks.com/

¢ Amazon, http://www.amazon.com

¢ Ebay, http://www.ebay.com

You also can buy this board at your local
electronics stores.
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We open this box. We get the following items:
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2. Operating System

This chapter explains how to work with
Operating System for Raspberry Pi 2.

2.1 Raspberry Pi 2 Operating
System

Raspberry Pi provides some Operating Systems
you can use and run on the top of Raspberry Pi.
The following is the list of Raspbery Pi OS:

Raspbian "wheezy"
Arch Linux ARM
Pidora

RISC OS

e & @ 9

If we have Raspberry Pi 2 board, we can use
Snappy Ubuntu core and Windows 10 OS.

You can download these OS files on
http://www.raspberrypi.org/downloads.

In this book, I use Raspbian "wheezy" OS for
testing.

2.2 Preparation

Raspbian is an Operating system based on
Debian Linux for the Raspberry Pi hardware.
Officially you can download this OS image file on

http://www.raspbian.org/RaspbianImages.

I recommend you to download OS image file on
http://www.raspberrypi.org/downloads . For
illustration, I use Raspbian OS.

After extracted this file, you will obtain *.img
file, for instance, =2015-02-16-raspbian-
wheezy.img file.

Mt st
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2.2.1 Setup MicroSD Card
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If we are working with Raspberry Pi 2 board, we
need MicroSD card to extract this OS image file.
I use MicroSD Card 8 GB.

Insert this card into your computer.

For Linux users:

You can mount it, for instance, /dev/sdd1

I umount /dev/sddl
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Then, you can copy all img file into MicroSD
card.

dd bs=1M if=~/2015-02-16-raspbi
an-wheezy.img of=/dev/sddl

For Windows users:

Download Win32DiskImager on
https://launchpad.net/win32-image-
writer/+download

Run Wing2DiskImager and navigate Raspberry
Piimage file.

A= Win32 Disk Imager — =
Image File — Device |
EiD:ftncrls;’raspbianlejlﬁ—DE—lE-raspbian-wheez}r.img _ =
|

Copy [ | MDS Hash:

| Progress

é‘l.lfersicnn: 0.9.5 Cance | Read Write | Exit

Click Write button to start for copying files.

Click Yes to confirm overwrite files

| e Confirm overwrite

Writing to a physical device can corrupt the device, |
Fa l.‘.‘n Are you sure you want to continue?

Yes l Mo

Then, Win32DiskImager app will copy all files
into Micro SD card.

If success, you can see all files in Micro SD card.

Plug out SD card from computer. Then, plug in it
into Raspberry Pi
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Now your Raspberry Pi 2 is ready to be deployed
OS.
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3. Powering Up and
Running

In this chapter we start to run and configure

Raspberry Pi 2.

3.1 Put Them All!

Now you are ready to boot your Raspberry Pi.

Please plug in all devices, for instance, mouse, Turn on the power for your Raspberry Pi.
keyboard, power, and HDMI cable, into Raspbian OS will boot for the first time.
Raspberry Pi.
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If success, you will get the first screen of
Raspberry Pi as below

H-n.].h'r.-lj; "0 Senl Lsare Conl kgnirak o Tl Trazp | -comi g )

£ Change User Paysaord Eosurcs that sll of the SF card -
3 Enakle Bont 1o Deeklop te rateh l'.'“""“: paEvwnrd for e defainl b wsne ipid
e vin ;P.”ﬂ.-._n. l_.lnh'.'\-r whether ta boot imia a desktop e oot Nt

= Emable Camera NE Sel up lamguage and reglosal zettings te match o e =
& dd to Bastrack E‘h!ﬂ'.l]lli Fi £ work with the Baxpberry Fi -I-.;l.rh::‘d At don

7 e lock i thiz Pl te the anline Exspberry Fi Map (Raztrack)

a Coaf i
[, [T T " lure e ook i fi T
; “w:::_n':;::' e Conf bgiure. afiasmerd :l":“;:ii e
ipi-tani g afernat Lo st ikl
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The first step we must deploy our File System.
Select 1 Expand Filesystem . Then, it will do
partition and configure. If done, you will get a
notification.

Root partition has been resized.
The filesystem will be enlarged upon the next reboot

After that, you can configure any option, for
instance, configure TimeZone.

S Rk gtk geasr

1l
dg ¢ nrd Dangan D o ne Bk

Ladgoan b St Alen Kl
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If done, click Finish menu.

Furthermore, Raspbian will restart. After
restarted, we will get authentication form.

hing to ong
. coe PEMDS NT emand
g makef|le g [ P . X11-unix -'Ihp,-'_j'cf_"n‘

rk Inter tle concurrent boot
face E]u'!-h‘ - l'ﬂl.:r runleve] 2.
e AR Sy ey ",
ting iyt oA S o e
; == .
= Mr;mpaiﬂn]ﬂi]: Swapfile Eetupl

king :xl:tlnﬁ: .i:n.-plnp it

b’ﬁ-;!‘;' dbisg
] 3?!:-” SETLEp sxhd

By default, Raspbian has user: pi and password:
raspberry. Type this account.

If success, you will get Terminal on Raspbian.

REssage bus: dbus.
enBSD Secure Shel] server: sshd,

L ok ] Start ing Dp

Raspbian GMU/Linux 7 raspberrypi tty1

raspberrypi 1 '
Paszunrd:p ogin: pi

L inux raspberrypi 3.18.7-u7s #755 SMP PREEMPT Thu Feb 12 17:

The programs included
the exact dlstrimum“th the Debian GMU-L inux system are 1

< terms for
individual files in mmmwﬁfﬁcgmf ;1?: are described j

To work with Desktop GUI, you can type

I startx
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3.2 Configure Timezone

If you want to change timezone in Raspberry Pi,
you can do it in console with typing

I sudo dpkg-reconfigure tzdata

Then, you will get a dialog as below

- pi@raspberrypi: ~

jddddsdiidadididsdadddddddr Configuring todate ddiddddddfadidddddidddddadn
i Please melecc che geographic area in which you live, Subsegoent 1
i configuration gquesticns will narrow this down By presencing & 1isc of

i cicies, repressnting the cime zones in which they are locaced.

Geographic aren:

ALrica
Amarich

On desktop mode, if you want to work with ' ot
AECT1C

Terminal, you can click black monitor icon, : soia

Arlantic

shown in Figure below. 3 Eurcpe |

Indian

'.'-.IE-r!L. I;_!_} = - # @ : <0k «Cancely

@ hddddddddaddiitadaddddddsadndiddddnddndaddidfadsdddiddnsdfifddidddadnadann

ﬁﬂhbalﬂhﬁ-

Wastebasket

Choose your timezone.
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3.3 Configure Keyboard

You may change your keyboard configuration.
You can use dpkg-reconfigure command. Write
this script

sudo dpkg-reconfigure keyboard-
configuration

Then you will get a dialog as below

= pig@raspherypt; —

G335A4458244448848888 Confaguring keyboard-condfaguraticon 4338483R558244444448
Please sslect the model of the keyboard of this machine.

Feybosrd model:

Dexxa Wirelesa Desktop Heyboard
Diamond 801 / 9802 seriea

OTEZ000

Esnnyah DHB-1008

Evarex STEPnote

FLSO

Fuiicsa-5iemens Computers AMILO laptop
Generics 101-key EC

Generic 102-key (Intl) BC

Geperic 104-key PC

B OO e O

<0k <CAmoEly

choose your keyboard type and model.

3.4 Rebooting

If you want to reboot your Raspberry Pi, write
this script

I sudo shutdown -r now

You also can do it with writing this script

I sudo reboot

3.5 Shutdown

It's better to shutdown your Raspberry Pi If you
don't use it. Please don't turn off the power
directly.

Write this script to shutdown and turn off your
Raspberry Pi

I S sudo shutdown -h -P now
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3.6 Change Password

By default, Raspbian provides username: pi and
password: raspberry. If you want to change
password, you can do it by calling passwd

I S passwd

Then type the current password and new
password

| & S EE - o IEN

3.7 Configure All Settings

We can configure all settings on Raspbian by
typing the following command.

l S raspi-config

Configure what you want to edit.

Further information about this command, you
can read it on
https://www.raspberrypi.org/documentation/c
onfiguration/raspi-config.md .
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4. Connecting to a
Network

This chapter explains how to work with
networking in Raspberry Pi 2.

4.1 Connecting to Network

4.1.1 LAN

Raspberry Pi can connect to LAN easily. Just
plug UTP cable into Raspberry Pi 2 board.
Raspbian, by default, uses DHCP client to
configure IP Address.

4.1.2 WIFI

You also can connect your Raspberry Pi with
Wifi USB. You can buy it from Raspberry Pi
distributor. I also found a website that provides
information WIFI dongles for Raspberry Pi. You
can obtain it on electronics stores.

I use WIFI dongle from Belkin. My Raspberry Pi
detected this WIFI adapter.
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You can check your current IP Address by
writing this seript

4.2 Cﬂllﬁglll‘illg IP Address You can see your IP Adress in WIFI GUI from

Raspberry Pi desktop

i

sudo ifconfig -a s =

o}

gy IH’S].

You

may

want to

configure wireless network.

BrEty Cempnted [eeatinn)
LAl TR e

Akt Sk WPRFEE
Frsfpetan Pl

L] il T

LG ] 00 3% S 40 P all
IF @i s L LRT TR &

Cne -.:I":- 1| "
e “n. AT |

—

h

4.3 Static IP Address

By default, Raspberry Pi configures IP address
in DHCP mode. If you want to change to static

svatall wialaseanl. 5 IP Address, you edit interfaces file.

Type these commands on Terminal.

-tools

sudo apt-get install wireless I "

cd /etc/network
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l 5 sudo nano interfaces

Then, you will see a content of file interface.
Replace iface etho inet dhep with

iface eth0 inet static
address 192.168.1.10
netmask 255.255.255.0
gateway 192.168.1.1

After that, you can verify your current IP
Address now. You may reboot your Raspberry
Pi.

4.4 Browsing Internet

If your Raspberry Pi already connected to
Internet, you can browse the Internet.
Raspberry Pi provides Epiphany as browser.
Click its icon, shown in Figure below.

 ENSERE &

Epighany Web Browser

Wastabashkat

Furthermore, a browser is opened. Navigate to a
specific URL. If success, it show the target URL.
A sample output of browser can be seen in
Figure below.
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4.5 SSH

If you use Raspbian with February 2015 version,
SSH have installed on OS image. If you don't
install yet SSH in Raspberry Pi, you can write his
script

I $ sudo apt-get install ssh

To start a service, try to write this seript

I S eudo /fete/init.dfssh start

Sometimes, you want to run SSH service every
booting. Try to update update-rc.d file

I S sudo update-rc.d ssh defaults

and then reboot your Raspberry Pi

l S sudo reboot

For testing, I used PuTTY application in
Windows 8 to remote Raspberry Pi via SSH.

Fill IP Address of Raspberry Pi.
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[ PUTTY Configuration H B2 aen
Category:
—|-Session Basic opbons for your PuTTY session =k
Logging . o S e et
e Tarminal Specify the destination youwani to connact to =
. |- Keyboard Host Name (or IP address) Pon B i
Bell 192 168.0.17 22 sctiigall
L wl:;;mreg [:_DI'IHEI:I!DH type = - . —
i JRaw [ iTelnat [ )RBlogin (® 35H I Barial
Appearance
Behaviour Load, save or delete a stored session
Translaton :
Salaction Zaved Sessions
Colours L
- Connechon . -
Defaull Sattings S Load
Eam Imel Edison i
LY Intel Edison-53H
5
Telneat Raspberry P! e
Rlogin Daleis
i S5H A
Senal
Close window on ext " .
Clikeays ONewvsr (@ Dalyoneinas sa You also can fill Raspberry Pi hostname. By
" " "
default, the Pi hostname is raspberrypi.
About _ Qpen I Cancel

Then, click Open button. If connected, you will
get a security alert.

You can get IP address your Raspberry Pi 2
board by checking it on your router. For
instance, my router detected my board MAC.
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PUTTY Security Alert | x & plapbEciE =

WARNING - POTENTIAL SECURITY BREACH!

The server's host key does not match the one PuTTY has
cached in the registry. This means that either the

server administrator has changed the host key, or you
have actually connected to another computer pretending
to be the server.

The new rsa2 key fingerprint is:

ssh-rsa 2048 32:58:2d:c7ecd2:41:15:31:74:f4:a7:4c28:32:d0
If you were expecting this change and trust the new key,
hit Yes to update PuTTY's cache and continue connecting.
If you want to carry on connecting but without updating
the cache, hit No.

If you want to abandon the connection completely, hit
Cancel. Hitting Cancel is the ONLY guaranteed safe

choice.
_____________________________________ 4.6 Update Package Repository
Yes A | 50 VI
If you want to update your package repository,
you can execute by writing this script
_ $ sudo apt-get update
Click Yes button. I

Entry username and password. If success, you

will get Raspberry Pi console. Note: It needs the Internet connection.
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4.7 Remote Desktop

We can remote our Raspbian desktop using
remote desktop (RDP). By default, it's not be
installed yet so you can install xrdp. Type this
command on Terminal.

I S sudo apt-get install xrdp

B pi@raspberrypi: ~

To test, I use Remote Desktop on Windows 8.1.
Fill IP address of Raspberry Pi 2.

Remote Desktop Connection - B - |

L %
L‘ Remote Desktop
¢ Connection

Computer: 192.168.0.17 W |

Usar name Mona specified

Youwill be asked for credentals when you connect

» | Show Options Connect Help
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Click Connect button. If you will get a warning ot 192168017 - Remote Deskdap Connection
dialog. Click Yes button.

I ¥ Remote Desktop Connection =

ﬂ The idenfity of the remote computer cannot be venihed. Do you
* / wanl to connect anyway?

This problem can occur ifthe ramote computer is running a version of Windows that
15 earlier than Windows Vista, or if the remote computer is not configured to support
sarver authenticaton

For assistance. contact your network administrator or the owner of the remote
computer.

|_ Dion't ask me agan for connechons to this computer

Yes Mo

If you success, you will get xrdp dialog. Fill
Raspberry Pi account. If done, you will get Raspbian desktop.
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s _ 182168017 Remote Deskiop Connection - EIEN
I ""' "-.!-" - ‘ g . an ares
R R ERL AT
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5. Deploying LAMP Stack

This chapter explains how to deploy LAMP stack on Raspberry P1
2 board.

5.1 Getting Started

In this section, we try to deploy LAMP on our Raspberry Pi. The
following is a list of required component which must be installed:

e Web Server, Apache 5.3 Installing MySQL
e Database, MySQL
e PHP The second step is to install MySQL. Execute
e MySQL Database driver for PHP this command
We will install these components on next section. I $ sudo apt-get install mysqgl-se
rver

5.2 Installing Apache Server

Firstly, we install Apache Server.

I $ sudo apt-get install apache?
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In the middle of installing process, you will be
asked to fill root password for MySQL

AEASASSASRAARRAAARARAASD Configuring myagl-—serves—5,.5 SAASESARSRSARAARAAARAAS
i Whiles not mandeacory, AT i3 highly recommended that you act = peasword

for the MySOL adminiscracive “root™ asmer.
A TF chis field is Jefr Blank, the password will Aot be chHanged.

New password for the HMySOL ®*root® omer:

vl +]

A AN S SRS A ARSI E RS AN EASASA5AA 8

If installation process is done, you can verify
your MySQL by executing this command

I S mysgl --version

e pi-@rﬂsp:ﬁén"rﬁ; =

Now you can connect to MySQL server. Execute
this command

I S mysgl -u pi

Note: you may change MySQL user.

Type this command to retrieve databases in
MySQL.
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l mysgl> show databases;

: ﬂ-“ pidErasphermypt; —

5.5 Testing PHP

For testing, we are going to write "Hello world"
. PHP. Create a file, called hello.php, in
5.4 Installing PHP and MySQL Jvar/www/

Driver for PHP

I S sudo nano /var/www/hello.php

You need MySQL driver for PHP to access
MySQL database. Execute this command to

install PHP-MySQL driver _ _
Then, write this code.

| ¢ sudo apt-get install phpbd php

5-mysqgl <html>
<head>
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<title>PHP from Raspber 2 U
ry-‘«i;’title} File: Bellc.php
</head>
<body>

<h1>PHP Test</hl>
<p><b>Hello wor
1d PHP</b></p>
<?phpr echo "The
Current Date and Time: <br />"

echo date ("g:1
El, E 39 M g/ipe
<h2>PHP Information:</h

Save 1t.
2
<p> <?php phpin You test it now. Open your browser and navigate
fo(); 2> </p> to URL where hello.php file located.
</body>
</html>
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= ——— = ”ni Write all code below.
Q - S [ 192168167/ - = @i B
E PHP Test z <html>
Hello world PHP <head>
Thee Current Date and Time:
942 PM Sunday, December 2 2012 ﬁtitle}{settting MySQL a
R atabase list from Raspberry</ti
ey — Clas
</head>
m ]ms::imz;:mmmsmmm“ 190307 BST 2012 armedl *fbt}d}?}“'
e <p>List of database:</p>
Suppart
Configuration File | lchesiasache? < Ppnn
dpheuini) Pa ook
Cotgrntenrie | T Slink = mysgl connect ('localhos
B ', 'pi', 'raspberry');
B D e S R T e Sres = mysqgl query ("SHOW DATABA
e g SES") ;
Jﬁhﬁﬂlﬁl APPSR HTE x
while (Srow = mysgl fetch assoc
(Sres)) |
echo Srow|['Database'] . "<b
. s ek
5.6 Testing PHP and MySQL }
In this section, we will create a PHP and MySQL {! oo
application. We create a file, hellodb.php. s th lif}
m

$ sudo nano /var/www/hellodb.ph
&

Note: change username and password for
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M}’SQL SRR - o iEN
/L] Gefttting MySCL database x| .
| & = C  [7192168.1.61/hellodb.phy @ =
List of database:

information_schema
(=54

| ﬂ pidraspbermypi: fvaniwawe
! L File: hellodb.php Modified

Save it.

You test it now. Open your browser and navigate
to URL where hellodb.php file is located.
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6. Raspberry Pi
Programming

This chapter explains how to work with

development environment on Raspberry Pi 2. 6.2C/C++

6.1 Python Raspberry Pi also provides GCC inside package
distribution. You can check your current GCC

Raspberry Pi Wheezy provides Python for version by typing this command.

development by default so you can execute

Python code inside Raspberry Pi console. l $ gecec --version

I S python

After that, you run Python command.
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pi@rasphermypi: ~
File: hella.c

P pi@raspberrypi: ~

For illustration, we create a simple code, hello Save it.

world. Create a file
Now you can compile C code using GCC.

l S nano hello.c

I S gcc hello.c -o hello

Write this code.
To run, you type this script.
#include<stdic
I S ./hello
main ()
{

printf ("Hello World") ;
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o pi@rasphertypi: -

6.3 Node.js

If you are node.js lovers, you can install it into

Raspberry Pi. To install execute this command Try to check the node.js version
I S sudo apt-get install node]s I S node -v

P pi@raspoerrypi; -
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How to get started? Ok, we can create a file,
called mynode.js.

I S nano mynode.s

and write this code

l console.log('hello node.js');

: & pi@raspbernypt; —

Save it.

Now you can execute mynode.js file using
node.js

l S node mynode.js

6.4 Scratch

Scratch is a free desktop and online multimedia
authoring tool that can be used by students,
scholars, teachers, and parents to easily create
games and provide a stepping stone to the more
advanced world of computer programming or
even be used for a range of educational and
entertainment constructivist purposes from
math and science projects, including
simulations and visualizations of experiments,
recording lectures with animated presentations,
to social sciences animated stories, and
interactive art and music.

T5% Location 306 of 424




Library B E+ B B EOR Aa [EH

= Raspbian already installed it for you. You can seen in Figure below.

“ run Scratch by clicking scratch logo (see it in _ )

2 Figure below). AR Rk £ R e R e =TT T e
| D =mEO
= E'; regrRmming fﬂ.; Mathematica

@ Intemet

¥
' Games

| E‘“ ACCESSONESs

A% NG 0l sonic pi | Programming system and content development toal
ey P
i @ Wolfram
| WAR: Freferences b 4 B
2 RAun

Further information about Scratch, you can read

After that, vou will get a Scratch application. . .
Y 5 PP and learn it on https://scratch.mit.edu/ .

If you don't see Scratch application, you can
type this command on Terminal.

I S sudo scratch

A sample output of Scratch application can be
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Q . Raspberry Pi2 GPIO Header
2 7. Accessing GPIO |

33v 0o ot Sv

GPIO 2 - - r S

GPIO:3 00 Ground

GPIO04 (G 00 GPIO14

Ground el@ GPIO15

GPIOAT (P o0 GPIO18

GPIO27 | 00 Ground

GPIO22 00 ' GPIO23

This chapter explains how to work with GPIO on ki :: it

Raspberry Pi 2. GPIOU9 00 GPIO25

. GPIO1 00 GPIOCS

" Ground o0 |_N) GPIOOT

7.1 Introduction to GPIO T o0 ) 10_8C

GPIOS 00 Ground

: ; GPIO'6 o0 GPIO12

GEI]EI:EII-I}I:II‘I}DSE mp_ut/c-utput (F}PIQ) 1S a — 50 ——

generic pin on an integrated circuit whose . GPIO1 00 GPIOT6

behavior, including whether it is an input or GPIO26 00 GPIO20

output pin, can be controlled by the user at run | S Q0 il
time. GPIO pins have no special purpose (i bttt

defined, and go unused by default.
(source:

To understand GPIO on Raspberry Pi 2 board,

you can see it in Figure below. http://www.elementi4.com/community/docs/D

OC-73950/1/raspberry-pi-2-model-b-gpio-40-
pin-block-pinout )

7.2 Accessing GPI1O
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In this section, we will focus on Raspberry Pi 2 pi@raspberrypi: ~
GPIO programming using Python. There are |
many Raspberry Pi GPIO libraries you can
choose. I used RPi.GPIO,

install?

For illustration, we will install RPi.GPIO 0.5.11.
Firstly, we need Python development library.
Type the following command.

I S sudo apt-get install python-d
ev

Now you can download RPi.GPIO and install it.

Make sure your Raspberry Pi already connected

to Internet network 5 wget $ https://pypi.python.or

g/packages/source/R/RPi.GPIO/RP
1. GPTO-0,: 5.1 car. g2
> tar -xvzf RPi.GPIO-0.5.1l1l.tar
i s

cd RPi.GPIOC-0.5.11/

sudo python setup.py install

Make sure your Raspberry Pi already connected
to Internet network.
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7.3 Demo

In this section, we learn how to write data using
GPIO on Raspberry Pi. We can use 3 LEDs to
illustrate our case.

Our LEDs are connected to GPIO pins: 14, 15,
and 18. LED ground pin is connected to GPIO

GND.

Now we create Python application to write data
on GPIO. We can use GPIO.output() to write
data, TRUE and FALSE.

Create a file, called gpio_led.py, and write the
following code.

import RPi.GPIO as GPIO
import time

ledl pin = 14
led2 pin 15
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led3 pin = 18 print ("turn 3 )
GPIQ.setmode (GPIO.BCM) GPIO.output (led3 pin, T
GPIO.setup(ledl pin, GPIO.OUT) rue)

GPIO.setup(ledZ2 pin, GPIO.OUT) time.sleep(2)
GPIO.setup (led3 pin, GPIO.OUT) clear all()

except KeyboardInterrupt:

def clear all(): GPIO.cleanup ()
GPIO.output (ledl pin, False

) print ("done")
GPIO.output (led2 pin, False

GPIO.output (led3 pin, False

) | & pi@raspberrypl: —/book
: GMUT nano-2.2.6 File: gpio led.p

try:
while 1:
clear allyl)
print ("turn 1 on")
GPIO.output (ledl pin, T

time.sleep(2)

clear alli)

print{("turn 2 on")
GPIO.output (led2 pin, T

time.sleep(2) _
clear all() Save this code.
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You can run the application using the following
command.

I S sudo python gpilo led.py

If success, you can see the output as below.

| P pi@raspberrypi: =/book S n

Eal

Three LEDs also are blinking.

7.4 Further Reading

You can learn Raspberry Pi GPIO by trying more
practices. I have written a book, Raspberry Pi
I/O Programming Using Python. This book
helps you to get started Raspberry Pi I/O
programming. This book uses Raspberry Pi1 but
it's compatible with Raspberry Pi 2. Further
information about this book, you can visit to my
blog,
http://blog.aguskurniawan.net/post/Raspberry
-P1-10-Programming-using-Pyvthon.aspx .
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Raspberry Pi 1/0O

Programming Using Python

Agus Kurniawan
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8. Raspberry Pi 2 Serial
Debugging

This chapter explains how to access Raspberry Pi1 2 via Serial
Port.

8.1 Preparation

To debug Raspberry Pi using GPIO serial
through computer, we need USB TTL device.
There are a lot of USB TTL device, for instance,
USB to TTL Serial Cable - Debug / Console Cable
for Raspberry Pi from Adafruit,
http://www.adafruit.com/products/954 .

Another device, you can buy USB to TTL on
Cooking-Hacks, http://www.cooking-
hacks.com/index.php/usb-to-ttl-converter-
cp210.html .

G2% Location 384 of 424



Library

o}
E.

In this section, I used a Foca V2.1 FT232RL Tiny
Breakout USB to Serial UART Interface from
iteadstudio. I bought it on

http://www.exp-tech.de/Shields/Foca-V2-1-
FT232RI.-Tiny-Breakout-USB-to-Serial-UART-

Interface.html

8.2 Enabling Serial Debugging

By default, Raspbian disables serial debugging
so we need to enable this feature. On Terminal
type the following command.

I S sudo raspi-config

You will get a dialog. Select 8 Advanced
Options menu.
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2ddddd23333n Baspberry 21 Sofcware Configuration Tool [raspl-configl 33333353333
& E
= A
5 2 Change User FasswWword Change password for the default u &
= 3-Enable Boot o DesktopfScratch Choose whether to boot into a des &
5 & Interpnaticnalisation Options Set up langquage and regiomal ssLt a
4 5 Enable Camera Enahle this Bi to work with the R )
5 & Rdd to Rastrack Add this Pi to the online Raspber )
5 T overclock Configure overclocking for your P 5
& 8 Advanced Options Configure advanced settings &
= 9 Rbout raspi-config Information about this configorat a8
El !
5 a
A &
& <Select> <Finishs> &
= &
2433853 3323353333333333333333233333355534583333333334333333333533333353533333333585334

Then, select A8 Serial menu.

ad33333533330 Raspberry Pi Software Configuration Toal {raspi-config) 3333333333
Al Cwerscan You may need to configurs oversca

AZ Hostname et the visible name for this Pi

A3 MEmory Splic Change the amount of memory mads

R4 S55H Enable/Disable remote command 1in

A% Device Trem Enable/Disable the use of Device

A€ SFI Enable/Dizable automatic Ioading

A% Audio Force audio out through HIMI or 3
Al Update Update this toocl to the latest we

<Selects <Back>

a

|

i

a

&

&

&

! A7 I2C Enable/Disable autematic loadi
a IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIII.IIIIIIIIIIIIIIIIIIiiI
a

a

a

&

a

&

a

3453543335334354555555343545554344435045353543534455554445850453533435535434444

Furthermore, you will get a confirmation. Please
select <Yes> to enable serial debugging feature.

SLEERERLEEREEREREEELERLERR R LR R LE R ERE R ERLLELEELEEELELE LR E

4 Would you like a Iogin shell to be accessible owver
A sarial?

Siea] <Ho>
15354535453434555454540A545453545253555345454543554535454504

If success, you will get a success confirmation.

95% Location 3598 of 424




Library « | =

to Raspberry Pi UARTo_RXD. Some USB TTL
must change them. It means USB TTL TX
should be connected to Raspberry Pi
UARTo_RXD and USB TTL RX to Raspberry Pi
UARTo_TXD. (Optional) You can connect GND
from USB TTL to GND of Raspberry Pi board.

EREREEEELEREEREEEERELELEEEELELCELEEREEEERERERERLERELELEREREELE

A Serial i3 now enabled

Here is a sample of connected hardware.

B853558843582533A4500828854580805834382505805883838550528253348

Close this config dialog.

Now you can reboot your Raspbian by typing the
command on Terminal.

I 5 sudo reboot

8.3 Wiring
How to implement?

It's easy. You can just connect Tx from USB TTL Now your USB cable of USB TTL device is be
to Raspberry Pi UARTo_TXD and USB TTL RX connected to your computer. You can use any
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serial application to execute.

In this book, I used PuTTY,
http://www.chiark.greenend.org.uk/~sgtatham

/putty/download.html, and run it on my
Windows OS.

Run PuTTY and choose Serial for connection
type. Fill Serial line name, for instance, my
Windows detected it on COMG6 as below.

£y Device Manager

_oEN

| File Action View Help
| - =G
= | [ o | K

/& Computer

- Disk drives

R Display adapters

W% Human Interface Devices

g |IDE ATA/ATAPI controllers

%1 Imaging devices
+ = Keyboards

&* Lenovo Vhid Device

E1] Memory technology devices

jj Mice and other pointing devices
. B Monitors
» &¥ Network adapters

BB Portable Devices
a4 'Y Ports (COM & LPT)

"3 Bluetooth Serial Port (COM3)

| " USB Serial Port (COME)
= Print queues
L Processors
&% Sensors
| Software devices

& Sound, video and game controllers
<, Storage controllers
B System devices

@ Universal Serial Bus controllers

Set 115200 for speed serial.

B8%
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Category:

--Session
Logging
—] Tammnal
' Keyboard
Bell
Features
—-Window
Appearance
Behawviour
Transiston
Selection
Colours
-1 Connechon
Dala
Proxy
Telneat
Rilogin
H-S5H
- Sernal

About

PUTTY Configuration

Basic opbons for your PuTTY session

Specify the destinationgou wanito connect to
Serial fine R Speed
COMB 115200
Connechion type
i JRaw ( iTelnet { JRlogin | JS5H (® Sar
Load, save or delete a stored session
Saved Sessions
Default Satings - Load
Intel Edison
Intel Edizon-55H 83
Raspberry Pi =

Raspbamy P02 Delets
“ ¥, - Senal

Close window on exst

[ JAkays [ Mever (@ Only on clean exit

Category:

—|-Session
Logging

—|- Tarmmnal

' Keyboard
Bell
Features

—-Winidow
Appearance
Behaviour
Transiaton
Selection
Colours

-} Conmechion
Dala
Proxy
Telnat
Rlogin

-S5H

ial

Cancel Abowt

PUTTY Configuration

Options conbrelling local senal lines
Select a senal line

Senal me to connectio COMe

Configure the sarial line

Speed (baud) 115200
Lrata bits &

Stop bits 1
Parity MNone

Flow contral

/ Mona

Cancel

Click Serial on side menu and choose None for

Parity and Flow control.

8.4 Testing

If you're ready, you can click Open button. You

may press Enter on keyboard when you see

blank screen.
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s COMS - PuTTY

Then, try to logon to Raspberry Pi.
Here is a sample of serial debugging output.

[l COMG - PUTTY - o IEN

If success, you will get the authentication form.

&2 COME - BuTTY - o N
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Contact

If you have question related to this book, please
contact me at aguskur@hotmail.com . My blog:
http://blog.aguskurniawan.net
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