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Turn on your system sound to hear the streaming presentation.

If you have technical problems, click “Help” or submit a question asking for
assistance.

Participate in ‘Group Chat’ by maximizing the chat widget in your dock.

Submit questions for the lecturer using the Q&A widget. They will follow-up
after the lecture portion concludes.
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Fred Eady

Visit ‘Lecturer Profile’ in your console for more details.
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=Raspberry Pi 4B Setup

=Load the Cross Development Toolset
=Install Eclipse IDE for C/C++ Developers
=Using Eclipse

& eclipse LB,E
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Raspberry Pi 4 Model B Rev 1.2

1

2 Display Options Configure display settings

3 Interface Options Configure connections to peripherals

4 Performance Options Configure performance settings

5 Localisation Options Configure language and regional settings
6 Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9

About raspi-config Information about this configuration tool

<Select> <Finish>




Raspberry Pi 4B Application Development Using the C Programming Language

c C Continuing
E Education Sponsored By ’m
Center CORPORATION ;

[+ fred@ubuntuLaptop: ~

To run a command as administrator (user "root"), use "sudo <command=".
See "man sudo_root" for details.

:~5 sudo apt-get update
[sudo] password for fred:
Hit:1 http://us.archive.ubuntu.comfubuntu focal InRelease
Get:2 http://us.archive.ubuntu.com/ubuntu focal-updates InRelease [114 kB]
Get:3 http://security.ubuntu.com/ubuntu focal-security InRelease [189 kB]
Get:4 http://us.archive.ubuntu.com/ubuntu focal-backports InRelease [181 kB]
Get:5 http://us.archive.ubuntu.com/ubuntu focal-updates/main amd64 DEP-11 Metadata [263 kB]
Get:6 http://us.archive.ubuntu.com/ubuntu focal-updates/main DEP-11 48x48 Icons [54.3 kB]
Get:7 http://us.archive.ubuntu.com/ubuntu focal-updates/universe amdé4 DEP-11 Metadata [205 kB]
Get:8 http://us.archive.ubuntu.comfubuntu focal-updates/multiverse amd64 DEP-11 Metadata [2,468 B]
Get:9 http://us.archive.ubuntu.com/ubuntu focal-backports/universe amd64 DEP-11 Metadata [1,768 B]
Get:10 http://security.ubuntu.com/ubuntu focal-security/main amdé4 DEP-11 Metadata [24.3 kB]

Get:11 http://security.ubuntu.com/ubuntu focal-security/universe amdé4 DEP-11 Metadata [56.5 kB]
Fetched 931 kB in 1s (699 kB/s)
Reading package lists... Done

~5
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[+ fred@ubuntuLaptop: ~

:~% sudo apt-get install build-essential

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following package was automatically installed and is no longer required:
libfprint-2-todl

Use 'sudo apt autoremove' to remove it.

The following additional packages will be installed:
binutils binutils-common binutils-x86-64-1inux-gnu dpkg-dev fakeroot g++ g++-9 gcc gcc-9
libalgorithm-diff-perl libalgorithm-diff-xs-perl libalgorithm-merge-perl libasan5 libatomicil
libbinutils 1libc-dev-bin libc6-dev libcrypt-dev libctf-nobfde libctfe libfakeroot libgcc-9-dev
libitm1 liblsan@ libquadmath®@ libstdc++-9-dev libtsan® libubsani linux-libc-dev make
manpages-dewv

Suggested packages:
binutils-doc debian-keyring g++-multilib g++-9-multilib gcc-9-doc gcc-multilib autoconf automake
libtool flex bison gcc-doc gcc-9-multilib gcc-9-locales glibc-doc libstdc++-9-doc make-doc

The following NEW packages will be installed:
binutils binutils-common binutils-x86-64-1inux-gnu build-essential dpkg-dev fakeroot g++ g++-9
gcc gcc-9 libalgorithm-diff-perl libalgorithm-diff-xs-perl libalgorithm-merge-perl libasan5s
libatomic1 1libbinutils libc-dev-bin libc6-dev libcrypt-dev libctf-nobfde libctfe libfakeroot
1libgcc-9-dev 1libitml liblsan® libquadmath® libstdc++-9-dev libtsan® libubsanl linux-libc-dev
make manpages-dev

® upgraded, 32 newly installed, ® to remove and 1 not upgraded.

Need to get 31.4 MB of archives.

After this operation, 143 MB of additional disk space will be used.

Do you want to continue? [Y/n] I
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:~% sudo apt-cache search gnueabihf
binutils-arm-linux-gnueabihf - GNU binary utilities, for arm-linux-gnueabihf target
binutils-arm-linux-gnueabihf-dbg - GNU binary utilities, for arm-linux-gnueabihf target (debug symbols)
cpp-9-arm-linux-gnueabihf - GMNU C preprocessor
cpp-arm-linux-gnueabihf - GNU C preprocessor (cpp) for the armhf architecture
g++-9-arm-linux-gnueabihf - GNU C++ compiler (cross compiler for armhf architecture)
g++-arm-linux-gnueabihf - GNU C++ compiler for the armhf architecture
gcc-9-arm-linux-gnueabihf - GNU C compiler (cross compiler for armhf architecture)
gcc-9-arm-1linux-gnueabihf-base - GCC, the GNU Compiler Collection (base package)
gcc-arm-linux-gnueabihf - GNU C compiler for the armhf architecture
cpp-10-arm-linux-gnueabihf - GNU C preprocessor
cpp-8-arm-linux-gnueabihf - GMNU C preprocessor
g++-10-arm-linux-gnueabihf - GNU C++ compiler (cross compiler for armhf architecture)
g++-10-multilib-arm-1linux-gnueabihf - GNU C++ compiler (multilib support) (cross compiler for armhf architecture)
g++-8-arm-linux-gnueabihf - GNU C++ compiler (cross compiler for armhf architecture)
g++-8-multilib-arm-1linux-gnueabihf - GNU C++ compiler (multilib support) (cross compiler for armhf architecture)
g++-9-multilib-arm-1linux-gnueabihf - GNU C++ compiler (multilib support) (cross compiler for armhf architecture)
g++-multilib-arm-linux-gnueabihf - GNU C++ compiler for the armhf architecture
gcc-10-arm-linux-gnueabihf - GNU C compiler (cross compiler for armhf architecture)
gcc-1@-arm-1linux-gnueabihf-base - GCC, the GNU Compiler Collection (base package)
gcc-10-multilib-arm-1inux-gnueabihf - GNU C compiler (multilib support) (cross compiler for armhf architecture)
gcc-10-plugin-dev-arm-1linux-gnueabihf - Files for GNU GCC plugin development.
gcc-8-arm-linux-gnueabihf - GNU C compiler (cross compiler for armhf architecture)
gcc-8-arm-linux-gnueabihf-base - GCC, the GNU Compiler Collection (base package)
gcc-8-multilib-arm-1linux-gnueabihf - GNU C compiler (multilib support) (cross compiler for armhf architecture)
gcc-8-plugin-dev-arm-linux-gnueabihf - Files for GNU GCC plugin development.
gcc-9-multilib-arm-1linux-gnueabihf - GNU C compiler (multilib support) (cross compiler for armhf architecture)
gcc-9-plugin-dev-arm-linux-gnueabihf - Files for GNU GCC plugin development.
gcc-multilib-arm-1linux-gnueabihf - GNU C compiler for the armhf architecture
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fred@ubuntuLaptop: ~

:~% sudo apt-get install g++-arm-linux-gnueabihf

[sudo] password for fred:

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following package was automatically installed and is no longer required:
libfprint-2-toadl

Use 'sudo apt autoremove' to remove 1it.

The following additional packages will be installed:
binutils-arm-linux-gnueabihf cpp-9-arm-linux-gnueabihf cpp-arm-1linux-gnueabihf g++-9-arm-linux-gnueabihf
gcc-10-cross-base gcc-92-arm-1linux-gnueabihf gcc-9-arm-1linux-gnueabihf-base gcc-9-cross-base gcc-arm-linux-gnueabihf
libasan5-armhf-cross libatomicl-armhf-cross libc6-armhf-cross libc6-dev-armhf-cross libgcc-9-dev-armhf-cross
libgcc-s1-armhf-cross libgompl-armhf-cross libstdc++-9-dev-armhf-cross libstdc++6-armhf-cross libubsanl-armhf-cross
linux-libc-dev-armhf-cross

Suggested packages:
binutils-doc gcc-9-locales cpp-doc g++-2-multilib-arm-1linux-gnueabihf gcc-9-doc gcc-9-multilib-arm-1linux-gnueabihf
autoconf automake libtool flex bison gdb-arm-linux-gnueabihf gcc-doc

The following NEW packages will be installed:
binutils-arm-1linux-gnueabihf cpp-9-arm-linux-gnueabihf cpp-arm-linux-gnueabihf g++-9-arm-linux-gnueabihf
g++-arm-linux-gnueabihf gcc-10-cross-base gcc-9-arm-Llinux-gnueabihf gcc-9-arm-linux-gnueabihf-base gcc-9-cross-base
gcc-arm-linux-gnueabihf libasan5-armhf-cross libatomicl-armhf-cross libc6-armhf-cross libc6-dev-armhf-cross
libgcc-9-dev-armhf-cross libgcc-si-armhf-cross libgompl-armhf-cross libstdc++-9-dev-armhf-cross libstdc++6-armhf-cross
libubsanl-armhf-cross linux-libc-dev-armhf-cross

@ upgraded, 21 newly installed, ® to remove and 1 not upgraded.

Need to get 32.5 MB of archives.

After this operation, 117 MB of additional disk space will be used.

Do you want to continue? [Y/n] I
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fred@ubuntuLaptop: fusr/bin

:~$ cd fusr/fbin
2 S 1s arm*
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eclipse = eclipse =
type filter text Q
= Eclipse IDE for C/C++ Developers details
¢aly Eclipse IDE for Java Developers Q" An IDE for C/C++ developers.
The essential tools for any Java developer, including a Java IDE, a Git client, XML
Editor, Maven and Gradle integration
. Eclipse IDE for Enterprise Java Developers
Tools for de-felope.rs working with Java and Web applications, including a Java IDE, Java 11+ VM jownload.eclipse.org/justj/jres/15/updates/release/15.0.1 ~ | B
tools for Web Services, JPA and Data Tools, JavaServer Pages and Faces, Mylyn,...
el Lol Nl (o[- g/ home/fred/eclipse/cpp-2020-1 =

Eclipse IDE for C/C++ Developers

&~ create start menu entry

An IDE for C/C++ developers. + create desktop shortcut

#~  Eclipse IDE for Embedded C/C++ Developers
| =eCz]

An |DE for Embedded C/C++ developers. It includes managed cross build plug-ins
(Arm and RISC-V) and debug plug-ins (SEGGER J-Link, OpenOCD, and QEMU), plus a...

q Eclipse IDE for Web and JavaScript Developers
JS

The essential tools for any JavaScript developer, including JavaScript, TypeScript,
HTML, CSS, XML, Yaml, Markdown... languages support; Kubernetes, Angular and...

€ BACK
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Activities Dec 18 09:19

Eclipse IDE for
Embedded C

Eclipse IDE for €

& eclipse IDE

2020-12

Starting Eclipse IDE
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Center Launch the Eclipse IDE G-

Eclipse IDE Launcher %

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

W]y 41 [<=all/ home/fred/eclipse-workspace Browse...

Use this as the default and do not ask again

13
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Dec 18 09:47

‘s eclipse-workspace - Eclipse IDE
\ File Edit Source Refactor Mavigate Search Project Run Window Help

2 welcome =2 ¥y L oA E = 8

c ecllpse Welcome to the Eclipse IDE for C/C++ Developers

A guided walk-through how to import an existing project Get an overview of the features
>_

Review the IDE's most fiercely contested preferences Go through tutorials

Create a new Eclipse project for C/C++ source code Try out the samples

Open the New item wizard Find out what is new

Checkout Eclipse projects hosted in a Git repository

Import existing Eclipse projects from the filesystem or archive

Enhance your IDE with additional plugins and install your Marketplace favorites

Open a file from the filesystem

14

Always show Welcome at start up
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Dec 18 09:47

Activities Eclipse ~
eclipse-workspace - Eclipse IDE

* File Edit Source Refactor MNavigate Search Project Run Window Help

&|O||m| |- No Launch Configurations on: |— i)

= 5 Oz

o=

0
&
Gl

i
i}

uild Targets

i
u|

&5 Project Explorer 2 == 8

There are no projects in your workspace.
To add a project: There is no active editor that provides an outline.

=; Create a new Makefile projectin a directory containing
i
existing code
[€] Create a new C or C++ project
¥ Create a project...

D \\J )

L Impork projects...

D

[l Problems 2 £ Tasks Bl Console [ Properties ifif Call Graph

Oitems

15

0 items selected
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Create a C Project

Templates for New C/C++ Project C Project

Create C project of selected type

C Managed Build Project name: | piCproject
CMake A C Project build using the CDT's managed build system.
Make Use default location
C++ Managed Build
Meson

W=, AC++ Project build using the CDT's managed build system.

CMake Project
A A CMake project with a Hello World executable to get started.

Create a CMake project with no files. Can be used to create

! Empty or Existing CMake Project
one over existing content.

Create a Meson project with no files. Can be used to create
one over existing content.

#~ Makefile Project
N2 (Experimental) Create a new project that builds with
the'make’ build tool using COT's new Core Build System.

= = Meson Project

M Empty or Existing Meson Project

Project type: Toolchains:
F = GNU Autotools Cross GCC
+ (= Executable Linux GCC

® Empty Project

* Hello World ANSI C Project
b (=Shared Library
b (= Static Library
b [=Makefile project

Show project types and toolchains only if they are supported on the platform

16
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Create a C Project

Basic Settings

Basic properties of a project

Author FE
Copyright notice Your copyright notice
Hello world greeting | MHello CEC!!

Source 5rC

@

— Select Configurations

select platforms and configurations you wish to deploy on

Projecttype:  Executable
Toolchains: Cross GCC
Configurations:

2 = Debug

Select all
&3 Release

Deselect all

Advanced settings...

Use "Advanced settings” button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

Cancel '/?3' < Back Cancel 17
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Cross GCC Command

Configure the Cross GCC path and prefix

Cross compiler prefix: = arm-linux-gnueabihf-

Cross compiler path: | fusr/bin Browse...

/-l_?-\ Y 18
(2) < Back Cancel Finish
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= Eclipse * Dec 18 09:50

eclipse-workspace - piCproject/src/piCproject.c - Eclipse IDE

File Edit Source Refactor MNavigate Search Project Run Window Help

@ - No Launch Configurations on; |— [ B ve @@y HvO-R-QLy®™ D 5~ B e

Q |
[€ piCproject.c 2 = 0O g= outline 88 @& Build Targets = g
1572 5 R E o ¥
- il Includes 3 : piCproject.c U skdio.h
» B/usr/farm—llnux-gnueablhf/ln(lude .:1 : FE u stdlib.h
> & Jusrfinclude 6 . Your copyright notice e main(void) : int
b (& fusr/lib/gcccross/arm-inux-gnueabihf/9/include 7 . Hello ld in C. Ansi-style
* & src 8
~ [4 piCproject.c 15'
o stdio.h 11 #include <stdio.h>
2 stdlib.h 12 #include <stdlib.h=
P 13
® main(void) : int 14=int main(void) {
15 puts("!!!Hello CEC!!!"); /* prints Hello CEC
16 return EXIT_SUCCESS;
17 }
18
[#] Problems 2 &) Tasks & Console [ Properties ##! Call Graph f § = 8
Oitems

19

&5 piCproject
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s eclipse-workspace - piCproject/src/piCproject.c - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run Window Help

@- - No Launch Configurations on: | — i BrQ @ g @y 0L Qr @D - [S .
! ) Q = |
[t5 Project Explorer &2 - % W & = O @ [g piCproject.c & = O = Outline 83 @ Build Targets = O

T - 5% RN e % E

r— 2
P % Binanies 3 : piCproject.c u stdio.h
g b 35 piCproject - [arm/le] 4 : FE 2 stdlib.h
\ + il Includ 3 .
l e ncuces . e 6 You right notice e main{void) : int
b (& fusr/farm-linux-gnueabihffinclude 7 1 s Hello World in €, Ansi-style
> b (= fusrfinclude g
b (& fusr/lib/gcc-cross/arm-linux-gnueabihf/g/include 15'
. v Bsic 11 #include <stdio.h>
( » [¢ piCproject.c 12 #include <stdlib.h>
»
& Debug 14=int main(void) {
15 puts("!!!Hello CEC!!!"); /* prints Hello CEC
16 return EXIT SUCCESS;
17 }
18
[#1 Problems £ Tasks E) Console 53 [ Properties ¥ cCall Graph X o4+ E B &E % & M B~~~ = 0
CDT Build Console [piCproject]
Building target: pilCproject
Invoking: Cross GCC Linker
arm-linux-gnueabihf-gcc -o "piCproject" ./src/piCproject.o
Finished building target: piCproject
09:508:29 Build Finished. @ errors, © warnings. (took 676ms) 20
LB N
- L]
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Available Software
Check the items that you wish to install.

Work with: | 2020-12 - http://download.eclipse.org/releases/2020-12
e rilcer tex
F s Ud UU duivil

3 il patabase Development
» | |000EclipseRT Target Platform Components

» @' General Purpose Tools 1

3 (il License Management
» | /000 Linux Tools

Details

Tools that can be used by a wide variety of developers.

Show only the latest versions of available software
Group items by category
Show only software applicable to target environment
Contact all update sites during install to find required software

Raspberry Pi 4B Application Development Using the C Programming Language

Hide items that are already installed

What is already installed?

Cancel

Manage...

Select All

Deselect all

More...

Connect to the Pi

Sponsored By

Available Software
Check the items that you wish to install.

S
Work with: | 2020-12 - http://download.eclipse.org/releases/2020-12 - Add Manage...
e filter tex Select All
Deselect all
= PTP Scalable Debug Manager (SDM) 9.4.0.202003120023
(J-Remote Command Shell Console 3.0.1.201909031456
4§ Remote System Explorer End-User Runtime 4.5.100.202002061858
v Ti-Remote System Explorer User Actions 4.5.100.202002061858
- Swing Designer 1.9.4.202009181620
(- swing Designer Documentation 1.9.4.202009181620
2 items selected
Details
A Framework For contributing user-defined actions and compile commands to RSE.
More...
Show only the latest versions of available software Hide items that are already installed
Group items by category What is already installed?
Show only software applicable to target environment
@ contact all update sites during install to find required software

21
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Connect to the Pi

Show View

» = 0Oomph

b = Profiling

» =+ Remote Systems
JHARemote Monitor
= Remote Scratchpad
% Remote Search
[Z Remote Shell
JARemote System Details

.5 Remote Systems

%= Team
b [=SystemTap

.
s S |

Cancel

22
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New Connection New Connection
Remote Linux System Connection Select Remote System Type
Define connection information Any distribution of Linux :Iyl:
. System type:
Parent profile: ubuntuLaptop -
type Filter text

* = General
Host name: 192.168.1.20 -

T FTP Only
T pi
El Local
Description: % SSH Only
5% Telnet Only (Experimental)
Verify host name unix UNIX
Configure proxy settings # windows

'/?:3 < Back Next > Cancel '/?:) Cancel
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New Connection

New Connection New Connection
Files Processes Shells
Define subsystem information Define subsystem information Define subsystem information
Configuration Properties Configuration Properties Configuration Properties
dstore:files dstore.processes dstore.shells

ftp.files ~ processes.shell.linux v ssh.shells

Available Services

Available Services Available Services
22 Ssh / sftp File Service 22 shell Process Service 22 Generic shell service
~ ®4SSH Connector Service ~ ®4SSH Connector Service
51 5SH Settings 1 S5H Settings
Description Description Description
Work with files on remote systems using the Secure Shell (ssh) protocol. This configuration allows you to work with processes on remote linux systems using any work with shells and commands on remote systems using the Secure Shell (ssh)
contributed Shell subsystem. protocol.

'/?) < Back Next > Cancel '/?3' < Back Next > Cancel '/?) < Back Cancel

24
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Activities & Eclipse ~ Dec 18 10:19 v 4 i~

eclipse-workspace - piCproject/src/piCproject.c - Eclipse IDE - o x
File Edit Source Refactor Mavigate Search Project Run Window Help
@— No Launch Configurations on: | — g By ~vm B e  @drlvdr@r HBrO0O L2 5~ 4= E n
#H v - f - ) Q B &
Ii Project Explorer 2 - 5 W & = B | [4piCproject.c & = O B= outline 2 @ Build Targets = g
» 5 piCproject 1' ST - BRI 1 8
}» = RemoteSystemsTempFiles 3 . piCpreject.c o stdioh
4 = stdlib.h
’ You Totice @ main(void) : int
7 N : Hello World in C, Ansi-style
10
11 #include <stdio.h>
12 #include <stdlib.h>
13
14=1int main(void) {
15 puts("!!!Hello CEC!!!"); /* prints Hello CEC
16 return EXIT_SUCCESS;
17 }
18 |
44 Remote Systems &3 = B8
£ g ST -
+ Ef Local
~ * Local Files
b & MyHome
» & Root
% Local shells
» Ty SFtp Files
b B Shell Processes [} Problems & Tasks B Console 52 [ Properties % Call Graph " B~ = 8
5 sshshells No consoles to display at this time.

25

aes writable Smart Insert 18:1: 442



Raspberry Pi 4B Application Development Using the C Programming Language

Continuing
CEC g Sponsored By
Center Connect to the Pi

Enter Password X

System type: Linux
Host name: 192.168.1.20
Connectionname: pi

User ID: pi

Password (optional); | **kdide:

Save user ID
Save password
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Dec 18 10:35

% eclipse-workspace - piCproject/src/piCproject.c - Eclipse IDE

File Edit Source Refactor MNavigate Search Project Run Window Help

[A][e][s]
L

1
1

M B e  grair @ O Ry B -
(T 4 = Q ®
3 A5 RemoteSystem 822 = B [ ProjectExplore 8 = B  [q piCproject.c & = 0O B= outline 53 @ Build Targets = 7
= 58 v & 1° 5% R e %
8 ~ £ piCproject
- B Local ~ 4 Binaries
« %, Local Files b 35 piCproject - [arm/le] 6
= ) Includes 7
b (= fusr/farm-inux-gnueabi
b (= Jusr/include 10

» (2 Jusrflibfgcc-crossfarm- 11 #include <stdio.h>
] 12 #include <stdlib.h>
~ *% SFtp Files - & src 1
b [ piCproject.c 14= int main(void) {
» = Debug 15 puts("!11Hello CEC!!!"); /* prints Hello CEC

. 6 return EXIT SUCCESS;
=2 RemoteSystemsTempFiles i7 } =

- No Launch Configurations on: | — [

&
4 g

: :-i(ii-"O]e::t.:: o stdio.h
- TE o stdlib.h
e main(void) :int

b & MyHome
» & Root
% Local shells

v & MyHome
» (1 Bookshelf
» [ Desktop
» O Documents 18
» [ Downloads
b [0 Music
» 3 Pictures
» CJ Public
» 0 Templates
» O Videos
¥ Root
v &l
» £3 bin
» O boot

1

b O dev

b 0 etc

» (3 home

» £ lib

» (0 lost+Found {2 Problems 4 Tasks B Console 32 [T Properties i Call Graph M- = 8

» (0 media Mo consoles to display at this time.
b O mnt

b D opt

» [0 proc

» [J root

» £ run

» £ sbin 27

000 b Osrv

0 items selected
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Thank you for attending

Please consider the resources below:
* https://www.raspberrypi.org

e https://ubuntu.com

* https:.//www.eclipse.org

28
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