Application development for Syrus4G

The recommended OS for the development of Syrus4G is Linux Debian 10 “Buster”

In Virtual Machine

Install the provided virtual machine files or create your own virtual machine following these
steps:

1. Download the last Virtual Box from: https://www.virtualbox.org/wiki/Downloads
2. Download the ISO installation file of Debian 10 from:

3. Create a new virtual machine

| Oracle VM VirtualBox Manager - o x

% File Machine Help

B, Toots W oW ® D

Add  Settings Discard Start

wio ®WGeneral = Preview
W @ powered OFf Name: Debian10
Operating System: Debian (64-bit)
@’ Ubuntu22 System o
© Powered Off Base Memory: 5000 MB
Processors: 4
=F= Debian Boot Order: Hard Disk, Optical, Floppy
E i®. @ Powered Off Acceleration: Nested Paging, KVM Paravirtualization
= Display
Video Memory: 16 MB
Graphics Controller: VMSVGA
Remote Desktop Server: Disabled
Recording: Disabled

Storage
Controller: IDE
IDE Secondary Device 0: [Optical Drive] Empty
Controller: SATA
SATA Port 0: Debianl0.vdi (Normal, 40,00 GB)
{0 Audio

Host Driver: Default


https://www.virtualbox.org/wiki/Downloads
https://cdimage.debian.org/cdimage/archive/10.12.0/amd64/iso-cd/debian-10.12.0-amd64-netinst.iso
https://cdimage.debian.org/cdimage/archive/10.12.0/amd64/iso-cd/debian-10.12.0-amd64-netinst.iso

Choose the name and the ISO file and click next

Create Virtual Machine

Virtual machine Name and Operating System

Please choose a descriptive name and destination folder for the new virtual machine. The name you
choose will be used throughout VirtualBox to identify this machine. Additionally, you can select an I1SO

image which may be used to install the quest operating system.
Name: Debian 10

9
’ Folder: |@ /home/fabian/VirtualBox VMs
[ 1S0

Image: [ihome{fabianfDownIoads!debian—10.12.0—amd64—netinst.iso|

Skip Unattended Installation

@ Detected OS type: Debian (64-bit). This OS type can be installed unattendedly. The
install will start after this wizard is closed.

| Help |

|Expert Mode |

Next ]| Cancel |

Select an username and password and click next
r

Create Virtual Machine \
Unattended Guest OS Install Setup

You can configure the unattended guest OS install by modifying username, password, and
hostname. Additionally you can enable guest additions install. For Microsoft Windows guests
it is possible to provide a product key.

Username and Password Additional Options

| |
Username: |vboxuser | @

Hostname: Debian 10

Password: (0000 o

Domain Name: | myguest.virtualbox.org |

Repeat Password: 0000

Install in Background
Guest Additions

| Help |

| Back | | Cancel |
o —— T ——




Set hardware values and click next

—

Create Virtual Machine x

Hardware Recomended Values

You can modify virtual machine's hardware by changing amount of RAM and virtual CPU \
count. Enabling EFI is also possible.

Base Memory: o s St i e —— | 4000 MB |2 |

4 MB 8192 MB

Processors: | : : = : - = C (4 ]3]
1CPU 8 CPUs

Enable EFI (special OSes only)

Help Back H Next H Cancel

Set disk values and click next
a-

Create Virtual Machine x

Virtual Hard disk

If you wish you can add a virtual hard disk to the new machine. You can either create a new
hard disk file or select an existing one. Alternatively you can create a virtual machine
without a virtual hard disk.

o) Create a Virtual Hard Disk Now Recomended Value ————»
Disk Size: = . . . . . . . . . . . . } | 40,00 GB|
4,00 MB 2,00

Pre-allocate Full Size

1 Use an Existing Virtual Hard Disk File

1 Do Not Add a Virtual Hard Disk

Help Back H Next H Cancel




Click Finish and wait until the installation ends...

e
Create Virtual Machine
Summary

The following table summarizes the configuration you have chosen for the new virtual
machine. When you are happy with the configuration press Finish to create the virtual
machine. Alternatively you can go back and modify the configuration.

%% Machine Name and OS Type

Machine Name Debian 10
Machine Folder

Y

/home/fabian/VirtualBox YMs/Debian 10

ISO Image /home/fabian/Downloads/debian-10.12.0-amd64-netinst.iso
Guest OS Type Debian (64-bit)
Skip Unattended Install false
(&} Unattended Install
Username vboxuser
Product Key false
Hostname/Domain Name Debian10.myguest.virtualbox.org
Install in Background false
Install Guest Additions false
{J} Hardware
Base Memory 4000 =
Help Back Finish Cancel
[ Debian 10 [Running] - Oracle VM VirtualBox =} >

File Machine Wiew Input Dewvices Help

1 Loading additional components

Retrieving ethdetect

E el ol | =R 816 & Right Ctrl




r Debian 10 [Running] - Oracle VM VirtualBox - O

|Fi|e Machine View Input Devices Help

12:52

Thursday, March 09

& & &l @)@ @ Right Ctrl

Prepare the development environment

To be compatible with the architecture of the syrus4 device (armhf), it is necessary to install
both the armhf architecture and the libraries related to this architecture.



Using a linux console, follow the next steps:

1. Check the current architectures installed:

dpkg --print-architecture

vboxuser@Debianl0: ~ X

File Edit View 5Search Terminal Help
:~% dpkg --print-architecture

:$I

amdé4

2. If armhf is not installed, install it:

sudo dpkg --add-architecture armhf

vboxuser@Debianl0: ~ X

File Edit View Search Terminal Help

:~% sudo dpkg --add-architecture armhf
[sudo] password for vboxuser:

i~$

3. Check that the installation was OK

sudo dpkg --print-foreign-architectures

vboxuser@Debianl0: ~ X

File Edit View Search Terminal Help
:~% dpkg --print-foreign-architectures

:$I

armhft

4. Update the repositories, repeat this process each time you need to install a new library.



5.

sudo apt-get update

:~$% sudo apt-get update
Hit:1 http://deb.debian.org/debian buster InRelease
Hit:2 http://security.debian.org/debian-security buster/updates InRelease
Hit:3 http://deb.debian.org/debian buster-updates InRelease
Get:4 http://deb.debian.org/debian buster/main armhf Packages [7,786 kB]
Get:5 http://security.debian.org/debian-security buster/updates/main armhf Packa
ges [462 KkB]
Get:6 http://deb.debian.org/debian buster-updates/main armhf Packages [8,784 B]
Fetched 8,176 kB in 3s (2,649 kB/s)
Reading package lists... Done

:~$ 11

Install the packages to cross compilation.

sudo apt-get install build-essential crossbuild-essential-armhf

:~% sudo apt-get install build-essential crossbuild-essential-armhf

Reading package lists... Done
Building dependency tree
Reading state information... Done
build-essential is already the newest version (12.6).
The following additional packages will be installed:

binutils-arm-linux-gnueabihf cpp-8-arm-linux-gnueabihf

cpp-arm-linux-gnueabihf cross-config dpkg-cross g++-8-arm-linux-gnueabihf

Install the desired libraries, in this case, this is the systemd library used in C
applications.

sudo apt-get install libsystemd-dev:armhf

:~% sudo apt-get install libsystemd-dev:armhf

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following additional packages will be installed:
gcc-B-base:armhf libc6:armhf libgccl:armhf libgcrypt2@:armhf libgpg-error-116n
libgpg-error@:armhf libidn2-@:armhf liblz4-1:armhf liblzma5:armhf libsystemd®:armhf
libunistring2:armhf

Suggested packages:

Remember to put “:armhf” after each library you want to install



Develop Process

For easy development it is recommended to use the Eclipse IDE that allows easy library

configuration and compiling with error detection.

Download Eclipse from: https://www.eclipse.org/downloads/

[41]

eCII pse by Comph E

type filter text Q

7 -
-t

An IDE for C/C++ developers.

Eclipse IDE for Embedded cl

An IDE for Embedded C/C++
developers. It includes managed...

*

@

Eclipse IDE for PHP Develog

di

The essential tools for any PHP

once installed open, Click on File = New — C/C++ project


https://www.eclipse.org/downloads/

New C/C++ Project

File Edit Source Refactor Navigate Search Pi

(8 [e][n]- -

Templates for New C/C++ Project

C Managed Build
A C Project build using the CDT's managed build system.

M. Build

Meson Cos ged Build
@" A C++ Project build using the CDT's managed build system.

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

Empty or Existing CMake Project
Create a CMake project with no files. Can be used to create
one over existing content.

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

m Empty or Existing Meson Project

Makefile Project
@ (Experimental) Create a new project that builds with
themake’ build tool using CDT's new Core Build System.

AR Meson Prnj.ect )

= Consol
No consales to display

Name the project and click next

File Edit Source Refactor Navigate Search Proji C Project

Create C project of selected type

Project name: (Bt_hqﬂ:t
@ Use default location

Location: /k fabi kspace/local/test_project Browse...

Choose file system: default ~

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

#® Hello World ANSI C Project
} (=Shared Library
» (= Static Library
b (= Makefile project

°Sh¢w project types and toolchains only if they are supported on the platform

& consol

No consoles to display

@ < Back - Cancel Finish




Click next

File Edit Source Refactor Navigate Search Proj| Select Configurations

|| 0| ® |-

No Launch Cn; Select platforms and configurations you wish to deploy on

~O0 B ® g~ Q
i B Project type:  Executable m

[EC/C4++ Projects = g Toolchains: Cross GCC = g
. Configurations:
& 8
res 0 & Debug Select all
B Release
O 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.
|2 Problems & Console = o+ = 0
No consoles to display ¢

Important be sure to set these variables in this step for each project:

Cross compiler prefix: arm-linux-gnueabihf-

Cross compiler path: /usr/bi

File Edit Source Refactor Navigate Search Proji Cross GCC Command

/| O ® |- No Launch Con Cenfigure the Cross GCC path and prefix $  Bie @iy @~
$r0-0 - & - . — «
Cross compiler prefix: arm-linux-gnueabihf-
F@C/C+ Projects =5 Cross compiler path:  /usr/bin Browse... - B
& % 3

(3=

|%] Problems & Console

No consoles to display ¢




Once created, you can start to develop in C.

If you need to add a previously installed library follow this steps:

1. Right click on the project — Properties

| type filter text

.} Resource
bBuilders
¥ C/C++ Build

Build Variables
Environment
Logging
Settings I
Tool Chain Editor
b C/C++ General
Linux Tools Path

Project Natures
Project References
Run/Debug Settings
Task Tags
Validation

WikiText

-

Properties for test_project

C/C++ Build

Configuration: Debug [ Active ]

= Builder Settings Behavior| . Refresh Policy

Builder
Builder type: External builder
Qgse default build command
Build command: make

Configure build arguments in the Behavior tab.

Makefile generation

GvDov g

¥ Manage Configurations...

Variables...

Qgenerute Makefiles automatically ogxpand Env. Variable Refs in Makefiles

Build location

Build directory: S{workspace_loc:/test_project}/Debug

Workspace... File system... Variables...

Cancel Apply and Close




2. Click on C/C++ —> settings = and go to libraries

type filter text

} Resource
Builders
¥ C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editer
b C/C4+ General
Linux Tools Path
Project Natures
Project References
Run/Debug Settings
Task Tags
b Validation
WikiText

Properties for test_project

Settings

CIIE

i3 Tool Settings| [J Container Settings | # Build Steps Build Artifact Binary Parsers| ™

(% Cross Settings Libraries (-I)

w i Cross GCC Compiler

(#2 Dialect

(2 Preprocessor

#Includes

(2 Optimization

(#2 Debugging

#Warnings

(# Miscellaneous
+ %3 Cross GCC Linker

(#2 General |

3 Libraries l

- Library search path (-L)

(2 Miscellaneous

(2 Shared Library Settings
v %3 Cross GCC Assembler

(22 General

Cancel

& %= 3@ 5

Apply and Close



3. Click on the closed icon and put the name of the library

type filter text

b Resource
Builders
~ C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
b C/C++ General
Linux Tools Path

Project Natures
Project References
Run/Debug Settings
Task Tags

» Validation
WikiText

©)

Properties for test_project

Settings

i3 Tool Settings | [J Container Settings | #° Build Steps

Build Artifact| [} Binary Parsers| ™

(#Cross Settings Libk(;r“ag ES)tO add —— Ll BF= P
~ % Cross GCC Compiler
BT L
Enter Value X
Libraries (-I)
:systemd )
A
Library name

T i umm "nm -y @ o

Z Miscellaneous

(#2Shared Library Settings
~ & Cross GCC Assembler

# General

Cancel

Apply and Close

4. Click on OK = Apply and Close, Remember that if you need to add an include path in

the same section go to include and repeat the previous step



Properties for test_project i

type filter text Settings o ow 2
» Resource W TS eI | L M eIy | 5 M s e
Builders
~ C/C++ Build (E:Cross Settings Include paths (1) e E 5
Build Variables ~ % Cross GCC Compiler
=
Environment (5 Dialect
Logging (== Preprocessor
[ — Z Includes
\ R
Tool Chain Editor €50
b C/C++ General (2 Debugging

Ha H
Linux Tools Path (=2 Warnings
(# Miscellaneous
~ &4 Cross GCC Linker

(2 General

Project Natures
Project References
Run/Debug Settings
Task Tags (# Libraries
» Validation # Miscellaneous
WikiText (#2Shared Library Settings
v &3 Cross GCC Assembler

(2 General

Include files (-include) 5 5 8@ 4

® Cancel Apply and Close

To add .c or .hfiles in your project, right click on the project = new — choose “header or
source” file.



To compile your project press “CTRL + B”, right click on the project and select “build project”
or click on the next icon

local - test_proj/src/test_proj.c - Eclipse IDE - g %
File Edit Source Refactor Navigate Search Project Run Window Help
X 0 - ~ || No Launch Configurations ~ | on: | == A milh g
HF O~ ~QU- B I GRE TR e
—
FEC/C++ Projects = B | lgtest_projc = B
18 /%
R BS % 5
2
(=] 3 Name : test_proj.c
4 Author
5 Version
& Copyrisght : Your copyrisht notice
7 Description : Hello World in C, Ansi-style
8
9 =/
1e
11 #include <stdio.h>
12 #include <stdlib.h>
13
14= int main(void) {
15 puts("1!1Hello World!!!"); /% prints !!!Hello World!!! =/
16 return EXIT_SUCCESS;
17 }
18

[£] Problems & Console
No consoles to display at this time.

& Terminal = B >[N~ = 0

Once your application is compiled without errors, go to the project path = Debug and extract
the file with the same name as the project, this will be the binary file that is ready to run in your
Syrus4G device.

local - test_proj/src/test_proj.c - Eclipse IDE - g X
File Edit Source Refactor Navigate Search Project Run Window Help
4|0 - ~ | No Launch Configurations v |on: [~ v 09~ B/~ B 0 gy~
-0~ QAy I ARPE TN O YD 2 Q
——
[EE/C/C4++ Projects = O | [@test_projc = g
@ B5 §|

2
(3= 3 Name : test_proj.c

4  Author H

5 Version H

6 Copyright : Your copyright notice

7 Description : Hello World in C, Ansi-style

]

9 &/

1e

11 #include <stdio.h>

12 #include <stdlib.h>

13

142 int main(void) {

15 puts("!!!Hello World!!!"); /= prints !!!Hello World!!! =/

16 return EXIT_SUCCESS;

17 }

18

|2 Problems & Console -+ @ Terminal
CDT Build Console [test_proj]
LnvoKing: Cross GUC Linker
arm-linux-gnueabinf-gcc
Finished building tardet: test_proj

-0 "test_proj"

.fsrc/test_proj.o

Ilﬁ:}d:zm Build Finished. @ errors, © warnings. (took 268ms)

i

S| LA &3

w

&

=B~




P l

{ {4t Home  Workspace  local I test_proj  Debug ~ Q 8B - = - a x
Name ~ Size Medified

O ==t i src 3 items 15:34
% Starred

makefile 1.4 kB 15:34
{3} Home

sources.mk 392 bytes 15:34
[0 Desktop

test_proj 42,8 kB 15:34
@ Do
{ Downloads
J1 Music
Pictures
H Videos
% Trash
Bl core
B3 local

Now you are ready to run a C application for Syrus4g

To Run the application

Using your linux console, go to the Debug folder
cd ~/Workspace/local/test_proj/Debug

Test the connection between your syrus4 device and your local computer. 192.168.9.2 is the IP
address of the syrus4 device when it is connected to the local PC using the USB cable.
Remember to configure the Virtual Machine in order your Debian can use this network
connection. The easy way to validate if your virtual machine has connection with the syrus4
device is by doing a ping test.

ping 192.168.9.2

Then, by using scp, transfer the binary file from your local machine to the Syrus device:
scp test_proj syrus4g@192.168.9.2:~

Open a remote ssh console in order to execute commands inside your syrus4.
ssh syrus4dg@192.168.9.2

The password is 123456



Once there, execute your binary.
syrus4g@syrus-867698041101547 ~
S ./test_proj

Il Hello World !!!

If you want to convert your C application to a Syrus4 application, please consult the following
documentation:

https://syrus.digitalcomtech.com/docs/app-development



https://syrus.digitalcomtech.com/docs/app-development

