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Chapter 1.About this Guide

This chapter contains the following topics:

e Objectives

e Audience

e How to Use This Manual

e Document ConventionsError! Reference source not found.Requesting Support

e Documentation Feedback
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Objectives

This manual describes the steps to use the AppCOE IDE to run & debug the RTOS application
on the Raspberry-pi Target Board (ARM1176 jzf-s) from Windows Host Machine.

This manual assumes that the user having a Raspberry-pi target board running with Raspbian
operating system (2017-04-10-raspbian-jessie).If you’re using any other different Linux distribution on
raspberry-pi target board, the configuration and other details may vary.

Audience

This manual is designed for anyone who wants to create and develop the embedded applications,
projects, and also guide users to run and debug their applications on the Raspberry-pi
(ARM1176jzf-s) Target Board.

This manual is intended for the following audiences:

e Customers with technical knowledge and experience with the Embedded Systems

How to Use This Manual

The organization of this document is as described below:

Using these documents user can do

¢ Launching Raspberry workspace

e Configuring Raspberry-pi

e Creating ARM Cross Target Application Project

e Compile a ARM Cross Target Application linking with Raspberry-pi-AppCOE Library
e Communication between AppCOE IDE and Raspberry-pi Target Board through SSH

e Deployed & run the application into Raspberry-pi Target Board by using AppCOE
IDE through Remote system Explore

e Debug the application using AppCOE IDE through Remote system Explore

T, VLS, T A W el 9
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Document Conventions

Table 1_1 defines the notice icons used in this manual.

Table 1_1: Notice Icons

Icon Meaning Description
0 Informational note Indicates important
features or icons.
& Caution Indicates a situation

that might result in
loss of data or software
damage.

Table 1_2 : defines the Text and Syntax conventions used in this manual.

Table 1_2: Text and Syntax Conventions

Convention Description

Bookman Old Style Identifies Program listings and
Program examples.

Italic text like this Introduces  important new
terms.

¢ Identifies book names

e Identifies Internet draft titles.
BOOKMAN OLD STYLE, ALL Identifies File names.

CAPS
Bookman Old Style, Bold Identifies Interactive Command
lines

10
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Requesting Support

Technical support is available through the MapuSoft Technologies Support Centre. If you are a
customer with an active MapuSoft support contract, or covered under warranty, and need post
sales technical support, you can access our tools and resources online or open a ticket at
http:/ /www.mapusoft.com/support.

Registering a New Account

To register:
From http://www.mapusoft.com/main page, select Support.
Select Register and enter the required details.
After furnishing all your details, click Submit.

Submitting a Ticket

1. To submit a ticket:
1. From http://www.mapusoft.com/main page, select Support > Submit a Ticket
2. Select a department according to your problem, and click Next.
3. Fill in your details and provide detailed information of your problem.
4. Click Submit.
MapuSoft Support personnel will get back to you within 48 hours with a valid response.
2. To submit a ticket from AppCOE main menu, Select Help>Create a Support Ticket as
shown inFigure-1

lcation Common Operating
File Edit Source Refactor Navigate Search Project Tools Run Window

R 45 @ Help Contents B | (2 Projects )

% Search =g

Dynamic Help

Key As: Ctrl+ Shift+L

Tips an
Cheat

Create A Support Ticket
Check for Updates
Install New Software.

Abeut Application Common Operating Environment (AppCOE)

.. Problems | Bl Console &2 | [ Properties P =0

Figure-1: Create a Support Ticket from AppCOE

Using the Existing Email and Password for login into Mapusoft Support Suite.
Select the department according to your problem, and click Next.

Fill in your details and provide detailed information of your problem.

Click Submit.

el 2

MapuSoft Support personnel will get back to you within 48 hours with a valid response.
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Live Support Offline

MapuSoft Technologies also provides technical support through Live Support offline.
To contact live support offline:

1. From http://www.mapusoft.com/main page, select Support>Live Support
Offline.

2. Enter your personal details in the required fields. Enter a message about your
technical query. One of our support personnel will get back to you as soon as
possible.

3. Click Send.

You can reach us at our toll free number: 1-877-627-8763 for any urgent assistance.

Documentation Feedback

Send Feedback on Documentation: http://www.mapusoft.com/support/index.php/
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Chapter 2.Introduction to AppCOE

This chapter contains the following topics:

About AppCOE

Installing AppCOE

Installing AppCOE License key
Launching AppCOE default Workspace

13
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About AppCOE

AppCOE is an Eclipse based IDE. AppCOE integrates software interoperability & reuse tools like
OS Changer and OS Abstractor with Eclipse’s CDT to offer an IDE for developing and porting
embedded applications on many host/target platforms.

With AppCOE you can perform the following actions:
e Creation of C and C++ AppCOE projects
e Porting of legacy applications
o Host development with simulation for many OS applications
e Converting Ada source code to C/C++ code
e Platform and Application profiling

e Automatic configuration of any OS Changer and OS Abstractor APIs needed by the
application

e Custom configuration of OS & OS Abstractor resources needed by the application

e Custom configuration of OS Abstractor for single or multi-application development
(Process Feature support)

e Optimized source code generation

e Full Source Library Package generation

Contact MapuSoft to receive the components needed for using AppCOE. The steps for using
AppCOE are comprehensively described in the following pages.

Installing AppCOE

e Install AppCOE via the RTOS SIMULATOR CD given by MapuSoft Technologies.
e Please contact MapuSoft if you need help in getting the components mentioned below.
AppCOE License Key —Request One Here

e Install the Latest AppCOE_1.6.1 on your Windows/Linux host machine (if not installed
earlier). For more reference you refer to Quick Installation Guide to AppCOE document.

Installing AppCOE License key

Install the license key into AppCOE, please refer Quick Installation Guide to AppCOE
document
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Launching AppCOE Workspace

e Run the AppCOE executable in admin login privilege to install. Bring up AppCOE application
from AppCOE <InstallDir>, or right click the AppCOE executable shortcut from desktop and
click Run as administrator.

Note: Do not double-click the AppCOE to open it directly.

Crprer
Dpen file location

TortoiseSVIR

i b Start

Furn as adminiztrator

Troubleshoot cormpatibilty

Edit with FMotepads -

Hcld to archive...

Add to "TAppTOE.rar”

Compress and smail...

ComMmpress 1o TAppCOE.rar” and email
FPin to Tazskbar

Send to

(=

Copy

CTreate shortcut

Delete
Rernarnme

Froperties

Figure-2: Launching AppCOE

e After the starting the AppCOE executable, splash screen will appear as shown in Figure-3

AppCioE”

Application Common Operating Environment

Figure-3: AppCOE Splash Screen

MAPUSQH:
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When AppCOE is opened, it will display the default workspace as shown in Figure-4.

Workspace Launcher bt

Select a workspace

Application Comman Operating Environment (AppCOE) stares your projects in a folder called a workspace.
Cheose 8 workspace folder to use for this session,

'r'.'nrk:p.lc::l C\MapuSoft APPCOE- Tworkspac I Browse—.

[ClUse thes a5 the default and do not ask again

Figure-4: AppCOE Default Workspace
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Chapter 3.Introduction to Raspberry Package

This chapter contains the following topics:

About AppCOE

Extracting the Raspberry Package

Details of Raspberry Package Subfolders
Launching AppCOE Raspberry Workspace

17
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AppCOE Installation Directory

After installing AppCOE 1.6.1 the installation directory will be as shown in Figure-5.

ork
ANDRA-PC
™ DES) 4GA

Figure-5: AppCOE installation directory

Inside the AppCOE installation directory, you will find raspberry package as a compressed rar
file “raspberry_pkg.rar”. Hope you have installed the utility software “WinRAR”” on your existing
windows.
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Extracting the Raspberry Package

Extract the “raspberry pkg.rar’ compressed rar file inside the same AppCOE installation
directory using the utility software “WinRAR”. While extracting the package through WinRAR, go
for option “extract here”. After extraction, you will get the “raspberry_pkg” folder as shown in
Figure-6.

......

- 1 » Computer » Local Disk (C:) » MapuSoft » AppCOE_x64

Figure-6: raspberry_pkg folder after extracting.

USONFT
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Details of Raspberry Package Subfolders

Go into the raspberry package folder as shown in Figure-7.

(-I * 1 » Computer » Local Disk (C) » MapuSoft » AppCOE x84 » raspberry_pkg
v Favourites Mame ‘ Date modified Type Size
B Desktop arm_development_tools File folder
4. Downloads arm_toolchain File folder
| Recent places include File folder
lib File folder
-l Libraries workspace File folder
=| Documents
-. Music

Figure-7: Raspberry package sub folders

» arm_development_tools: The GNU ARM Plug-ins for eclipse is provided in this folder.
The plug-in inside this folder as shown in Figure-8.

Note: Already this plug-in is installed in AppCOE. No need to install this plug-in again.

I(-‘ = 4 b Computer + Local Disk (C) + MapuSoft + AppCOEx64 » raspberry pkg » arm development tools

A

7 Favourites Nare Date modified Type Size

B Desktop ] orgeclipse.cdt.crossam.gnu_ 0332013102100, 02-07-2018 1043 ZIPFile 24 KB
§ Downlozds

| Recent places

Figure-8: Plugins inside the arm_development_tools folder

» arm_toolchain: The arm_toolchain folder contain the “raspberry-gcc4.9.2-r4.exe”.Install
this arm toolchain in the default directory as (C:\>).The toolchain inside this folder as
shown in Figure-9.
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[ Favourites
B Desktop
& Downloads

» Computer » Local Disk (C) » MapuSoft » AppCOEx64 » raspberry_pkg » arm_toolchain

Name

O raspbery-gecd .24

<| Recent places

B

Date modified Type Size

04-03-201818:28  Application 135,790KB

Figure-9: ARM toolchain “raspberry-gcc4.9.2-r4.exe”

> include (folder): This folder contain all the header files of all interfaces for creating the
application on AppCOE using the Mapusoft api's to run on raspberry target. The different
include folders are shown in Figure-10.

© -~ b

- Favourites
B Desktop
4 Downleads

= Recent places

=l Libraries
| Documents
@' Music
= Pictures

Subversion

E Videos

f-& Homegroup

v Computer » Local Disk (C) » MapuSoft » AppCOE_xB4 » raspberry_pkg » include

MName

cross_os_linux
freertos_interface
include
nucleus_interface
posi_interface
psos_interface
thready_interface
ucos_interface
uitron_interface
wiworks_interface

windows_interface

-

Date medified Type Size

12:24 File folder

24 File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

File folder

File folder

Figure-10: Include folders

> lib (folder):

This folder contain all the library files of all interfaces for building your

project. You can link the libraries depending upon application to be developed in process,
non-process and non-process along with profiler enabled. The different lib folders are
shown in Figure-11.

Note: profiler libraries are in non-process mode.
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I(- v b

b Computer » Local Disk (C) » MapuSoft + AppCOExB4 + raspberry pkg » lib ¥ windows

[ Favourites Name

B Desktop NONQrocess
4 Downloads process
< Recent places profiler

Date modified

Type

File falder
File folder

File folder

Size

Figure-11: lib folders

» Workspace (folder): This folder contains raspberry workspace along with demo projects.

Note: We are providing demo applications to be build, run and debug on raspberry board.

© - 1

- Favourites
B Desktop
& Downloads

7| Recent places

=l Libraries
=| Documents
—. Music
| Pictures

Subversion

E Videos

*d Homegroup

Marne

.metadata
demo_cross_os
demo_freertos
demo_nucleus
demo_posix
demo_psos
demo_threadx
demo_ucos
demo_uitron
demo_wworks

demo_windows

Date modified

» Computer » Local Disk (C:) » MapuSoft » AppCOE x84 » raspberry_pkg » workspace

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

File folder

Size

Figure-12: Workspace folder
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Launching AppCOE Raspberry Workspace

Right click the AppCOE executable shortcut from desktop and click Run as administrator. You

need to browse the raspberry workspace from the Mapusoft folder as shown in Figure-13.

Note: Do not double-click the AppCOE to open it directly.

»-.‘ Select o workspace

el L e e e R el

Cancel

Figure-13: AppCOE Raspberry Workspace for Windows Host

Click the OK button and the AppCOE Raspberry demos workspace will look as shown in Figure-

14.

Fle Edit Source

Preject Expiore

Fefactor

C/C++ - Application Common Operating Environment (AppCOE)
Nsvgete Sesrch Project Rum Wimdow Help
- @S- @G- uB-0-U-®

Figure-14: AppCOE Raspberry demos for Windows

Note: A specific demo will run depending on your license.

USLFT
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Raspberry package is installed in AppCOE 1.6.1 version. The AppCOE version can be checked as

shown in Figure-15.

_ Help |
(7 Help Centents
@7 Search 1
Dynamic Help
Key Assist... Ctrl+Shift+L

Tips and Tricks...
Cheat Sheets...

Create A Support Ticket
Check for Updates
Install Mew Software...

I About Application Common Operating Environment (AppCOE)

Figure-15: About AppCOE

About Application Common Operating Environment (AppCOE) - B

Application Common Operating Environment (AppCOE)

ABOUT Version 161

http://www.mapusoft.com
© Copyright 2018 MapuSeft Technelogies Inc. - All Rights Reserved,
Material content is subject to change.

05 Changer, 05 Abstractor, AppCOE and MapuSoft are registered
trademarks of MapuSoft Technologies Inc.

App

lication Common
perating Environment

Do SeC OB H

=
'\?,‘ Installation Details

Figure-16: AppCOE Version
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GNU ARM C/C++ Development tool Plugins and Remote debugging tool Plugins embedded in
AppCOE as shown in Figure-17.

Application Common Operating Environment (AppCQE) Installation Details -
Installed Software | Installation History | Features | Plug-ins | Configuration

Name Version Id Provider
(G Application Common Operating Environment (AppCOE) 16,1 mapusoft.appcoe
# C/C++ GDB Hardware Debugging 7002013021323 org.eclipse.cdt.debug.gdbjtag.feature.gro... Eclipse CDT
(G C/C++ Remote Launch 6.0.0201302132326  org.eclipse.cdtlaunch.remotefeature.group Eclipse CDT
L GNU ARM C/C++ Development Support (End of life) 0.5.5201310221100  org.eclipse.cdt.cross.arm.gnu feature.group SourceForge Project
(5 Remote System Explorer End-User Runtime 3.41.201209191030... org.eclipserse feature.group Eclipse TM Project
L# Remote System Explorer User Actions 1.1.400.201301240456 org.eclipse.rse.useractions feature.group  Eclipse TM Project

< >

Figure-17: Installed Plugins on AppCOE
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INTERFACE RASPBERRY-PI BOARD WITH APPCOE

This chapter contains the following topics:

About AppCOE
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Installing ARM Tool Chain

Go inside the arm_toolchain folder inside your raspberry_pkg as shown in Figure-18. Install
raspberry-gcc4.6.3.exe inside the AppCOE installation directory as shown in Figure-19. While
installing in AppCOE installation directory set the path as:

C:\MapuSoft\AppCOE x64\raspberry pkg\SysGCC\Raspberry

(-. 4 v Computer + Local Disk (C) + MapuSoft » AppCOEx84 » raspbemy_pkg + am_toolchain

n

'+ Favouries Narme Date modified Type Size

B Desktop 1 raspherry-gecd .2-r4 (4-05-20181828  Application 755,790 KB
4 Downloads

<| Recent places

Figure-18: ARM toolchain executable file

Installing the ARM toolchain as shown below.

£ Install GNU Toolchain ==
-
Directony: | C:%MapuSofttdppCOE_sbdhraspberm_pkghSpsGOCA | Taolehain summeary
Irestall for: Binutils version: 225
® Curnent uger | Hardlink duplicate files GCC versian: 432

Al users ] & tinary directon to XPATHE GDB version: 771

License agreement:

GMU GEMERAL PLBLIC LICEMSE A
Wersion 3, 29 June 2007

Copyright [C] 2007 Free Software Foundation, Inc. <http: /#fstorgs>
Everyone iz pemitted to copy and distibute verbatim copies "

| | accept the terms of the icense agreement

i
SYSPROGS Install Cancel

Figure-19: Installing Raspberry-pi ARM Tool Chain
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Chapter 5.Configuring Raspberry-Pi
This chapter contains the following topics:
About AppCOE

Starting Raspberry-Pi
Configuring SSH Server on Raspberry-Pi
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Essential Hardware Needed for Raspberry-Pi

The following are essential hardware needed for Raspberry-Pi

* Raspberry Pi hardware board

* Prepared Operating System SD Card

* USB keyboard

* Display (with HDMI, DVI, Composite or SCART input)

* Power Supply

* Cables (Power cables, Cross over network Cable)
Highly suggested extras include:

* USB mouse

* Internet connectivity - a USB WiFi adaptor (Model A/B) or a LAN cable
(Model B)

e Powered USB Hub
e Case

Starting Raspberry-Pi

1. Plug the preloaded SD Card into the Raspberry Pi target board.

Note: By Default, preloaded SD Card contains Raspbian OS (Raspbian GNU/Linux 8 (Jessie)
— Linux Raspberry-pi 4.4.50-v7+) given by Mapusoft Technologies.

2. Plug the USB keyboard and mouse into the Raspberry Pi.

3. Plug the HDMI cable into the screen (TV) and other end plug into the Raspberry Pi.
4. Plug your extras into the Pi (USB WiFi, Ethernet cable, hard drive, etc) if necessary.
S. Plug the power source into the main socket.

6. With your screen on, plug the other end of the power source into the Pi.

7. The Pi should boot up and display messages on the screen.

Note: The RPI may take a long time to boot when powered-on for the first time, so be patient!
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Configuring SSH server on Raspberry-Pi

1.

Once Pi got booted up, it will be shown “raspi-config” on first booting into Raspbian. To
open the configuration tool after this, otherwise simply run the following from the
terminal:

sudoraspi-config

The sudo is required because you will be changing files that you do not own as
the pi user.

You should see a blue screen with options in a grey box in the centre as shown in Figure-
20:

| Raspberry Pi Software Configuration Tool (raspi-config) |
Setup Options

1 Expand Filesystem Ensures that all of the SD card storage is available to the 0S
2 Change User Password Change password for the default user (pi)

3 Enable Boot to Desktop/Scratch Choose whether to boot into a desktop environment, Scratch, or the command-line
4 Internationalisation Options Set up language and regional settings to match your location

5 Enable Camera Enable this Pi to work with the Raspberry Pi Camera
6 Add to Rastrack Add this Pi to the online Raspberry Pi Map (Rastrack)
7 Overclock Configure overclocking for your Pi
8 Advanced Options Configure advanced settings
9 About raspi-config Information about this configuration tool

<Select> <Finish>

Figure-20: Raspberry Pi Software Configuration Tool

Go to Advanced Options> Enable the sshd server and then restart Raspberry-pi Board

After Pi restarted, assign the static IP address to Raspberry Pi either by editing
“/etc/network/interfaces” opened with nano or gedit or Vi editor.

Example configuration:

auto lo

iface lo inet loopback
iface ethO inet static
address 192.168.1.101
netmask 255.255.255.0
gateway 192.168.1.1
allow-hotplug wlanO

iface wlanO inet manual

wpa-roam /etc/wpa_supplicant/wpa_supplicant.conf

iface default inetdhcp
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Editing /etc/dhcpcd.conf file likes below lines at end of the file
interface ethO

staticip_address=192.168.1.101/24

static routers=192.168.1.1
staticdomain_name_servers=192.168.1.1

If network is wireless, let’s go and change “wlan0” instead of "ethO" from above
configuration.

Note: Change 192.168.1.101 to the IP address you wish to use.

Add below lines in /etc/ssh/sshd_config file to avoid Algorithm negotiation fail in SSH
connectivity

KexAlgorithms diffie-hellman-groupl1-shal,curve25519-sha256@libssh.org,ecdh-
sha2-nistp256,ecdh-sha2-nistp384,ecdh-sha2-nistp521,diffie-hellman-group-
exchange-sha256,diffie-hellman-group14-shal

Note: Add in single line without newline characters, otherwise it gives connectivity issue.

In windows add static IP address and hostname of Raspberry Pi into the
C:\Windows\system32\drivers\etc\hosts file as shown in Figure-21 (for Linux case skip
this step)

Figure-21: Set hostname of Raspberry Pi in Host machine

In windows press Win+R, Enter "cmd", "ping my-raspberry-pi" to make sure "hosts" file
was saved properly as shown in Figure-22 ( for Linux machine just ping your raspberry pi
hardware IP from the terminal)
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BN Administrator: C:\Windows\system32\cmd.exe

C:\Users>ping raspherry—pi

Pinging raspberry-pi [192.168.1.1011 with 32 bytes of data:
Reply from 192.168.1.21: Destination host unreachable.
Reply from 192.168.1.101: bytes=32 time=1ims TTL=64

Reply from 192.168.1.181: hyte i s TTL=64

Reply from 192.168.1.181: bytes=32 time<{ims TTL=64

Ping statistics for 192.168.1.101:
Packets: Sent = 4, Received = 4, Lost = @ (Bx loss).

Approximate round trip times in milli-seconds:
Minimum = Bms, Maximum = 1ms, Average = Bms

\Users>

Figure-22: ping raspberry-pi from Host Machine

9. Try logging into the Raspberry Pi using PuTTY. If PuTTY doesn't work, there's no point in
trying to configure Eclipse.

Category:
=}~ Session Basic options for your Pu Y session
- L.oglging Specify the destination you want to connect to
—1-- Termina 2
Keyboard Host Name {or IP address) Port
. Bell 192.168.1.101 22
Features Connection type:
=) Window ) Raw Telnet Rlogin @ SSH ~) Sedal
Appea@nce Load. save or delete a stored session
Behaviour
Translation Saved Sessions
Selection
Colours [Default Settings 1 [ Load ]
| =-Connection | raspbeny pi S
- Proxy
Telnet Delete
Rlogin | |
+- SSH 2
~Serial Close window on exit:
) Always Never @) Only on clean exit
About | [ Open

Figure-23: Check the Ethernet Connection by Used PuTTY Tool
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e Accept the key (click "Yes").

R 192.168.1.101 - PuTTY =0 [R5
[ P

The server's host key is not cached in the registry. You
have no guarantee that the server is the computer you
think it is.

The server's rsa2 key fingerprint is:

ssh-rsa 2048 db:c5:f9:59:f1:91:96:ee:9e:42:8e:21:ff:00:8b:fb
If you trust this host, hit Yes to add the key to

PuTTY's cache and carry on connecting.

If you want to carry on connecting just once, without
adding the key to the cache, hit No.

If you do not trust this host, hit Cancel to abandon the
connection.

] I\ Cancel

Figure-24: Accept key for PuTTY Security Alert

10. Enter login credentials. Default username is pi and default password is raspberry.

Figure-25: Raspberry Login Credential from Putty Tool
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Chapter 6.Configuring AppCOE for Remote Connection

to Raspberry

This chapter contains the following topics:

About AppCOE
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Connecting using Remote System Explorer from AppCOE

Once Ethernet cable is configured and made connection between the“Raspberry Pi”
Target Board and Host PC

You will see Linux booting up in the terminal window. It takes about 5 seconds for first
characters to appear

Open the AppCOE, click Window -> Open Perspective -> Other as shown in Figure-26.

1 Projectsjl
File Edit Source Refactor Mavigate Search Project Tools Run | Window | Help
4~ 5} LR I Mew Window - - -
Mew Editor
I@ C/C++ Projects &2 ==
" Hide Toolbar
= demo_cross_os
- g% demo_freertos Open Perspective » Profiler
<
- =% demo_nucleus Show View 4 Oth
. =% demo_posix -
. =% demo_psos Customize Perspective...
. 1£ demo_threadx Save Perspective As...
c
= demo_ucos Reset Perspective...
. 25 demo_uitron .
< Close Perspective
f
. i}L‘ Binaries Close All Perspectives
> [ Includes Navigation »
- [= Debug
- [= include Preferences

= source
- 1% demo_windows

Figure-26: Navigate to other Perspective

Select Remote System Explorer and click OK a shown in Figure-27.

Open Perspective

4= Database Debug [=]

(i3 Database Development

#¥ Debug

& Java

= Java Browsing

Te! Java Type Hierarchy

== Plug-in Development
Profiler
Projects (default)

8= ]

¥ Report Design

[t5 Resource

&% Team synchronizing

X XML =

Cancel | OK |

Figure-27: Select Remote System Explorer

Click File -> New -> Other and then Double-click Remote System Explorer to expand
it, select the Connection as shown in Figure-28.
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= Neww >
Select a wizard —

Create a new connection to a remote system

Wizards:

7]
P ECNTPSE MTOUOETIng rrdarnmewor K "~
P = Jawva
b = Jawva Emitter Templates
P = Plug-in Development
~

== Remote System Explorer
=i

== SQL Development

P = User Assistance

b = XML

v

(T ——

@ | Next > | | cancel |

W

Figure-28: Selecting the Connection from Remote System Explorer

e In the New Connection window select General -> Linux as shown in Figure-29. Click on
Next.

MNew Connection
Select Remote System Type
Any distribution of Linusx ﬁy’:

System type:

[ |
- = General

Ty FTP Only

. |

= Local

& SSH Only

e Telnet Only (Experimental)

iz LM

i wWindows

)

) <= Back || Next > | | Cancel

Figure-29: Selecting the Linux for Remote System type
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e Select the parent profile: localhost machine name, fill the Host Name: box enters
Raspberry Ip address: 192.168.1.101. In Connection Name: - enter the name you want
to use — this will eventually show in the Remote Systems pane. I choose “raspberry-pi” as
shown in Figure-32.

Note: In your given package if the name mentioned as raspberry will be the same.

New Connection =

Remote Linux System Connection

Define connection infermation

Parent profile: Ramya v

Host name: 192.168.1.101 v
Connection name: raspberry-pi

Description: raspberry-pi|

[]Verify host name
Configure proxy settings

@ < Back Mext » Cancel

Figure-30: Define Linux System Connection information
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e Click on Next and select ssh.files as shown in Figure-31.

New Connection =)
Files
Define subsystem information
Configuration Properties
| dstorefiles Property Value
[7] ftp.files keepalive (sec) 300
[V] ssh.files timeout (sec) 0
Available Services
2@ Ssh / Sftp File Service
4 %4 SSH Connector Service
] SSH Settings
Description
‘1; [ < Back H Next > ] [ Finish ] [ Cancel l

Figure-31: Selecting ssh Files Configuration
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) New Connection HEES

Processes

Define subsystem information

Configuration Properties

[7] dstore.processes Property Value

[@] processes.shell.linux

Available Services

22 Shell Process Service

Description

listing processes on the remote target through a contributed shell service

@ [ <Back ][ Net> |[ Fmish J[ cCancel |

Figure-32: Selecting processes.shell.linux Configuration

Click on Next and select processes.shell.linux configuration as shown in Figure-32.
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e Click on Next and select ssh.shells configuration as shown in Figure-33.

1> New Connection [ Cl Y
‘ Shells
Define subsystem information
|
Configuration Properties
[F] dstore.shells | Property Value
[¥] ssh.shells keepalive (sec) 300
timeout (sec) 0
Available Services
[ A9 Generic shell service
4 %4 SSH Connector Service
] SSH Settings
Description
‘/\:; [ < Back [[ Next > ] [ Finish ] [ Cancel ]

Figure-33: Selecting ssh.shells Configuration
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e Click on Next and select ssh.terminals configuration as shown in Figure-34.
~ New Connection - = DX
Ssh Terminals
Define subsystem information
Configuration Properties
¥| ssh.terminals Property Value
keepalive (sec) 300
timeout (sec) 0
Available Services
A2 SSH Terminal Service
Pl ‘é SSH Connector Service
[ SSH Settings
Description
(\;7: < Back FEinish i Cancel ]
Figure-34: Selecting ssh.terminals Configuration
L

Click on Next and select ssh.terminals configuration then Click on Finish and your new
connection will be created.
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e After this press the "Finish" button. Now the AppCOE window should look like Figure-35.

28 Remote Systerns 22 | G50 Teamn

. E¥ Local
- |_E_i raspl::lerr_-,rl
T Sftp Files
. &.g. Shell Processes
= Sc=h Shells
=l Sch Terminals

Figure-35: New Connection show on Remote System Explorer

¢ In the Remote Systems tab, right-click the raspberry and select connect options as
shown in Figure-36.

Figure-36: Selecting Connect

e If asked for a password, by Default, Raspberry Username is “pi” and password is
“raspberry” as shown in Figure-37.
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Enter Password

System type: Linuz
Host name: 192.168.1.101

Connection name:  raspberry

User ID: pi

Password (optional): | =

| Save user [D

[]5ave password

Figure-37: Setting Username & password

e You will see the file system and select the Cancel button for the secure storage password
as shown in Figure-38.

& Secure Storage x

Please enter the secure storage password.

Password: I\

[J Show password

/‘?\ Cancel

Figure-38: Cancel the secure storage password

e Check the connection status from the properties tab of Remote Systems as shown in
Figure-39.
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E Properties &2 | 5, Remote Scratchpad =g R =
Property Value
Connection status Some subsystems connected
Default User D pi
Description
Host name 192.168.1.101
MNarme rasphberry
Murnber of children 4
Parent profile Ramya
Remote system type Linux
Type Connection
Connection: raspberry - Host name: 192.168.1.101

Figure-39: Connection status

e Expand Sftp and then My Home and then Root as shown in Figure-40.

48 Rermote Systerms ZE | 950 Team

. E_f Local
a M raspberny

a T Sftp Files

a =5 My Home
Pending...

. & Root
Es shell Processes
C% Ssh Shells
AB1 Ssh Terminals

Figure-40: Expand SFTP Files

e Check the file system as shown in Figure-41.

= 0 Sftp Files
2 3o My Home
" Desktop
= python_games
%4 ocr_pi.png
4 5o Root
- &/
C3 bin
3 boot

J dev
etc

I

home
lib
lost+found
media
mnt
opt
proc
root
run
sbin
selinux
srv

sys &

Figure-41: Check the File system
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e If you see this, everything is working correctly. If not, confirm everything is set as in the
directions. Test your Ethernet connection with Ping. Make sure the target booted
correctly.

e If you have trouble with the username or password, right click on your connection name
(Raspberry_pi in this case) and select Clear Password and attempt a connection again

e Right click on Ssh Terminals and select Launch Terminal as shown in Figure-42.

= —

Figure-42: Launch Terminal

¢ A terminal will be created in the Terminal pane as shown in Figure-43.

J-_'E Remote Systemn Details |+ Tasks | 2™ Terminals &2
28 rasphermry 53

Last login: Tue Jul 24 15:04:25 2018
55H is enabled and the default password for the 'pi' user has not been changed.
This is a security risk - please login as the '"pi' user and type 'passwd' to set a new password.

~ sl

Figure-43: Terminal launched on Terminal pane
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Chapter 7.Building Demo Projects on AppCOE
This chapter contains the following topics:
About AppCOE

Building Demo Projects on AppCOE Host.
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Building Demo Projects on AppCOE Host

We are providing the binaries of all demos that will be deployed and run on Raspbian target of
ARM 1176 jzf-s board as shown in Figure-44.

Note: As per your license, you can able to run only those demos on ARM target.

Figure-44: Raspberry demos with binaries




INTERFACE RASPBERRY-PI BOARD WITH APPCOE

If you want to build the project on AppCOE host then do the step shown in Figure-45.

Figure-45: Build the demo

Figure-46: Building project
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If you want to clean the project then do the step shown in Figure-47.

Figure-47: Clean the demo project
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Chapter 8.Running the Demo Projects on Raspberry-Pi
This chapter contains the following topics:

About AppCOE

Setting up the Run Configuration in AppCOE
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Setting up the Run Configuration

¢ Select any demo project, for example, select demo_vxworks project and go to
Run as->Run Configurations as shown in Figure-48.

[T —ry o |

Figure-48: Navigate to Run Configuration

e Select the C/C++ Remote Application then create a new launch configuration by right

click and select New! : as shown in Figure-49.

Run Configurations E
Create. manage. and run configurations Py
4
b [EE Configure launch settings from this dialog:
type filter tat § - Pressthe 'New' button to create a configuration of the selected type.
[£] C/C++ Application = - Pressthe 'Duplicate’ button to copy the selected configuration.
[£] C/C++ Rernote Anolication
© Eclipse A| [ New X - Press the 'Delete’ button to remove the selected configuration.
| Eclipse D, Duplicate b - Press the ‘Filter button to configure fiftering options.
9] Java Appl
0 e gl % Dol - Edit or view an existing configuration by selecting it
Ju Junit
Jt JUnit Plug-in Test Configure launch perspective settings from the ‘Perspectives’ preference page.
# Launch Group
@ 056i Framework
Filter matched 19 of 19 items
@ Run Close

Figure-49: Remote application in Run configuration
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After select New, the appropriate demo_vxworks Debug project will be shown as in Figure-5,
when you expand the C/C++ Remote Application.

Run Configurations
Create, manage, and run configurations P
PN Y
EIEE Name: | demo_viworks Debug
type filter ted [E) Main| (9: Arguments | ] Comman
[£] C/C++ Application
4 (2] C/Cos Remote Applicstion Connection: | raspberry v New. Properties.
[©] demo_cross_os Debug ra—
[€] demo_freertos Debug L=
[&] demo_nucleus Debug demo_vworks Browse...
[£] demo_posix Debug
& demo. psos Debug Build configuration:  Debug
[£] demo_threadx Debug Select configuration using 'C/C++ Application’
[£] deme uicos Debug C/C++ Application:
[£] demo_uitron Debug
@ me Debug\demo_uaworks.elf

@ Eclipse Application
5 Eclipse Data Tools
i Java Applet Remote Absolute File Path for C/C++ Application
(3] Java Application
Ju it

77 Uit Plug-in Test Commands to execute before application

= Launch Greup chmod 777 -R fhome/mapusoft/demo_wxworks.elf
& 0SGi Framework.

Variables. Search Project. Browse...

/home/mapusoft/demo_works.elf Browse...

[ skip download to target path.

Filter matched 19 of 19 items

@ Run Close

Figure-50: Create a new launch configuration

Select the appropriate project demo_vxworks Debug and then make given configurations
below.

In the Main tab, at Connection, select the connection raspberry_pi you create above
At Project, browse the project you created earlier

At Build Configuration, select configuration using C/C++ Application

At C/C++ Application, browse to the demo_vxworks executable file

At Remote Absolute File Path for C/C++ Application, browse to or enter the directory
and the filename where you want to upload the executable file on the Raspberry Pi target
Board, for example: I Created a directory:’mapusoft” from path /home , give read/write
permission to “mapusoft” directory

/home/mapusoft/arm project.elf

e At Commands to execute before application, enter chmod 777 followed by the location
of the uploaded executable file on the Raspberry Pi Target Board:

chmod 777 /home/mapusoft/arm project.elf
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e The printf output should appear in the Console tab in AppCOE as shown in Figure-52.

INTERFACE RASPBERRY-PI BOARD WITH APPCOE

Click common tab and select the Run option from Display in favourites menu and
click Apply option marked as green arrow shown in Figure-51.

Finally click the Run option marked as blue arrow shown in Figure-51.

Figure-51: Select Run option from Display in favourites Menu

Run Configurations

Create, manage, and run configurations

TRX|B - Neme: | demo_waworks Debug

typefiltertert ) Main | ©9- Arguments | ] Common
[€] C/C++ Application Save as

4 [£] O/Cr+ Remote Applcation ||| @ Local file

[E] demo_cross_os Debug

5] demo_resrios Debug () Shared file: demo_viworks
[£] demo.nucleus Debug Display in favorites menu Encoding
[©] demo_posix Debug -
5] dema_psos Debug ] % Debug (® Default - inherited (Cp1252)
[5] demo_threads Debug ORun
[©] demo_ucos Debug
[2] demo_uitron Debug
@ Eclipse Application Standard Input and Qutput
8 Eclipse Data Tools [Vl Allocate console (necessary for input)
3l Jove Applet e
[3] Java Application
Ju Wnit
7% JUnit Plugein Test
- Launch Group b
& 05GiFramevork Launch in background

Filter matched 19 of 19 tems

(©)

O Other | 150-8859-

@

Revert

Close

COE_xidraspheny,pho\workspace)deme,_veuwore Debug|dem, wrwores e (30/07/2018 13:18)

SLOFT

Figure-52: Console output

53




INTERFACE RASPBERRY-PI BOARD WITH APPCOE

Chapter 9.Debugging the Demo Projects on Raspberry-Pi

This chapter contains the following topics:
About AppCOE

Setting up the Debug Configuration in AppCOE
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Set up the Debug Configuration in AppCOE

e Select the demo_vxworks project and go to Debug As->Debug Configurations as shown
in Figure-53.
- ——r——————T—— e |
Figure-53: Navigate to Debug Configuration
[ ]

In C/C++ Remote Application, select demo_vxworks Debug and then make appropriate
configurations as shown in Figure-54.

Debug Configurations m
Craata, manage, and run configurations ﬁ
o
x Name: [ demo_works Debug
| Main| 00- Arguments| § Debugger | - Sowrce| [ Cammen
New Prope
Brows
¥|Select configuration using ‘C/C=+ Application
€/ + Application:
Debugidemo,_owarks.cl
Varisbles..  Search Project, Browse.
Remote Absolute File Path for C/C++ Apphcation
Browse.
Commands te oxe
chmod T77 -R /home/ mapusoft/demo viworks,ef
Skip dowiasd to target path,
Using Standard Remote Create Process Launcher - Select ot
) Debug Clese.

Figure-54: Debug launch configuration

e In the Main tab, at Connection, select the connection raspberry you create above

e At Project, browse the project you created earlier
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o At Build Configuration, select configuration using C/C++ Application
e At C/C++ Application, browse to the demo_vxworks executable file

e At Remote Absolute File Path for C/C++ Application, browse to or enter the directory
and the filename where you want to upload the executable file on the Raspberry Pi target
Board, for example: I Created a directory:’mapusoft” from path /home , give read/write
permission to “mapusoft” directory

/home/mapusoft/arm project.elf

e At Commands to execute before application, enter chmod 777 followed by the
location of the uploaded executable file on the Raspberry Pi Target Board:

chmod 777 -R /home/mapusoft/arm project.elf

e C(Click common tab and select the Debug option from Display in favourites menu
shown in Figure-55.

E—
Create, manage, and run configurations g\
1 B = I lame: | demo_wxworks Debug
x| N d ks Debug
typefilter text [E] Main | (4= Arguments | 5 Debugger | 1 Source | = Common
[T] c/c++ Postmortem Debugger ~ || saveas
[E] c/c++ Remote Application (® Local file
[ () Shared file: demo_vxworks
I!. Display in favorites menu Encoding
= $5Debug (® Default - inherited (Cp1252)
= [J GRun O Other  150-8859-1
=
[€] demo_threadx Debug
[E] demo_ucos Debug
L=
[
& E
tandard Input and Output
& i Stand. d O
[c ]l are [¥] Allocate console (necessary for input)
[l Java Applet CIFile
71 Java Application
Jur Junit
J Uit Plug-in Test b
= Laund | Launch in background
¥ 05Gi Framework
Using Standard Remote Create Process Launcher - Select other... Appt Revert
O Remate tau nni 5 ooly
Filter matched 25 of 25 items
@ Debug Close

Figure-55: Remote debug launcher

e Before debug the application , you need to check the following two things:
1. Need to Create a.gdbinit text file.
2. Need to Check that gdbserver installed in the Target OS.

1. Need to Create a .gdbinit text file.

e On the Development Host PC, Go to project’s Directory,
For ex:<AppCOE_workspace>\demo_vxworks\Debug”

USLFT
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following contents:

“setsysroot

${ProjDirPath}/../../SysGCC/Raspberry/arm-linux-gnueabihf”

k-1

© Favourites
B Desktop
&8 Downloads

21 Recent places

4 Libraries
£| Documents
& Music
(&) Pictures
Subversion
B Videos

«d Homegroup

18 Computer
&y Local Disk (C)
(a Local Disk (D:)

s New Volume ()
®

&

sun (chandra-pc)

xun (un-pc)

€ Network
1% TESTING-PC
1M XUN-PC

» Computer » Local Disk (C:) » MapuSoft » AppCOEx64 » raspberry_pkg » workspace » demo_wworks » Debug

Name

Date modified Type Size
source File folder
| .qdbinit Text Document 1KB
] demo vaworks.elf 17 ELF File
[ ] demo_wwarks.hex 17- HEX File
L demo_vxworks 174 LSTFile
| demo_vaworks 17 MAP File
) makefile 17 File
[ objects 17- MK File 1KB
| sources 17 MK File 1KB
g _gdbinit - Notepad = =

File Edit Format View Help

Fiset sysroot ${ProjDirPath}/../../SysGCC/Raspberry/arm-linux-gnueabihf”

Figure-56: Create a .gdbinit text file

Select the remote debug launcher by Select other.

Remote Create Process Launcher and click OK as shown in Figure-57.

(7 Select Preferred Launcher |50 | S|

Launchers:

Description

@

7] Use configuration specific settings

This dialog allows you to specify which launcher to use when multiple
launchers are available for a configuration and launch mode.

[ [standard Remote Create Process Launcher
GDB (DSF)} Automatic Remote Debugging Launcher
GDB (DSF) Manual Remote Debugging Launcher

Automatically start and optionally debug a new application on a remote
system under control of the standard debugger.

Change Workspace Settings...

oK ] [ Cancel

Figure-57: Standard Remote Create Process Launcher

Create a text File,<AppCOE_workspace>\demo_vxworks\Debug\.gdbinit” with the

Select Preferred launcher Windows is appeared. Under Launcher, select the Standard
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In Debugger Tab, select the Remote gdb/mi Debugger.
At GDB debugger, enter the location of arm-linux-gnueabihf-gdb on your Host PC
Location :“ C:\MapuSoft\AppCOE_x64\raspberry pkg\SysGCC\Raspberry\bin\arm-

linux-gnueabihf-gdb”

Debug Configurations u

Using Standard Remote Creste Process Launches - Seiectcthe:

Datig

Figure-58: Select the Remote gdb/mi Debugger

Caution: when I inadvertently added a space after the debugger name and path, on
attempting to debug, I got this error:

Error creating session

Note that the default settings select Stop on startup at: main, which means that when
you run the debugger, it will stop at the first line in main as shown in Figure-59.

[Z] Main | = Arguments | %5 Debugger E/ Source| =] Common

Debugger: | remote gdb/mi v

[V] Stop on startup at:  main

Figure-59: Default settings select Stop on startup at: main

, ‘usgrt
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e Under Debugger Options, select the Gdbserver Settings tab, At Port number; enter a free
TCP port (2345 in the example) as shown in Figure-60.

Debug Configurations

3

Create. manage, and run configurations

IR Name: | demo_wxworks Debug
typefilter text [2) Main | 09 Arguments | %5 Debugger| &, Source| = Common
I Deb ~
LE | cemo.cross.osBebug Debugger: remote gdb/mi v
[£] demo freettos Debug
[ ] demo_nucleus Debug Stop on startup ati | main Advanced...
[£] demo_posix Debug
= Debugger Options
[ demo_psos Debug
2] demo thesdDebg Main | Shared Libraries | Gdbserver Settings
[] demo_ucos Debug Gabserver name: | gdbserver
[£] demo,iton Debug Portrumber |23
EJ demo_waworks Debug

& Eclipse Application
{4 Eclipse Data Tools
GDB Hardware Debugging

1 =11

] Java Applet

[T] Java Application
Ju Junit

0 Uit Plugrin Test
> Launch Group
4 056Gi Framework

Z* Rermote Java Application
] Report

Filter matched 25 of 25 items

Using Standard Remote Create Process Launcher - Select other

Figure-60: Default settings for Gdbserver settings tab
e Click Apply.

2. Need to Check that gdbserver installed in the Target OS

e Make sure that gdbserver installed on the target OS: "Raspberry-pi”, if not already
installed, install with the following commands

sudo apt-get install gdbserver

ﬁﬂ Remote System Details & Tasks | & Terminals 52

o2

ﬁ‘f\)!l raspberry_pi_B+ 2
if ~ % sudo apt-get install gdbserver

Reading package lists... Done

Building dependency tree

Reading state information... Done

gdbserver is already the newest version.

@ upgraded, @ newlylinstalled, @ to remove and @ not upgraded.

. - P 1

Figure-61: Checking gdbserver installed on TargetOS
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Start Remote Debugging
e Click Debug

o If asked to Confirm Perspective Switch, click yes as shown in Figure-62.

) Confirm Perspective Switch Y

“e‘ This kind of launch is configured to open the Debug perspective when it suspends.
N This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint

management.

Do you want to open this perspective now?

("] Remember my decision

Figure-62: Confirm perspective switch

e AppCOE should now upload vxworks_project to the Raspberry pi and begin remote
debugging. With the default setting to stop on start-up at main as shown in Figure-63,
you should see the program stopped at the first program line.

Figure-63: Remote Debugging Stop on main

e Resume the remote debugging by click resume button and then put breakpoints on
required place of code.
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e The printf output should appear in the Console tab in AppCOE as shown in Figure-64.

3-0-q-38 - a | e W e by 2 ot [

Figure-64: Console output

e Once remote Debugging is complete, you should terminate the Remote Debugging by
right click the vxworks_project_debug then select Terminate, then output screen look like

below:Figure-65

Debug - arm_project/source/__os_init_linux.c - Application Common Operating Environment (AppCOE)

File Edit Source Refactor Mavigate Search Project Run Wind Help
L3~ ‘ 010 ? =" 3 -
B ‘ (> Projects [Hg C/C++ Eff Remote System Explorer
R (OO L |

%5 Debug 22
4 [c] <terminated>arm_project Debug [C/C++ Remote Application]
&f® <terminated>gdbserver debugger (04/12/14 5:11 PM) (Exited. Exit code = 0.)
<terminated, exit value: 0>Remote Shell
<terminated, exit value: 0> C:\SysGCC\Raspberry\bin\arm-linux-gnueabihf-gdb.exe (04/12/14 5:11 PM)
<terminated, exit value: 0> C:\MapuSoft\AppCOE_x32_1.3.9.1\workspace_new\arm_project\Debug\arm_proj¢

@
@
(=B

Figure-65: Terminate Remote Debugging
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e Once remote Debugging is complete, you should disconnect otherwise to debug the other
different demos on Raspberry —Pi B+ Target Board from windows Host PC as shown in
Figure-66.

Remote System Explorer - arm_project/source/applicaon.« - Application Common Operating Environment (AppCOE) ‘._‘ =T
Eile Edit Source Refactor Navigate Search Project Run Window Help

B-O0-A-®

Projects T2 C/C++ [T Remote System Explorer | 5 Debug

& Remote Systems = Tesm r ) os_main.c N os_applicati. ) os_library_i. & os_applicati. © application.c <) _os_init_k

-0
= 05_SUCCESS;
o;

Ze;

o $
Y| struct pipe message

5_HOR header;
data[PIPE_MSG_SIZE];

Timer_0_Entry(UNSIG ~

Tools » |

Properties Alte Enter

Resource Configurations »
Connection

Disconnect all subsvstems

Figure-66: Disconnect the Connection
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10. Creating ARM Cross OS Target Application on
AppCOE

This chapter contains the following topics:

About AppCOE
Steps to create your own Cross OS Target Application on AppCOE
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Steps to create your own Cross OS Target Application on AppCOE

1.

New Project

Select a wizard

Create a new C project

Wizards:
type filter text

- oIl

- [= General
- = AppCOE
(= Business Intelligence and Reporting Tools
4 (= C/C++
[ C++ Project
[&4] Makefile Project with Existing Code
- = Eclipse Modeling Framework
> (= Java
+ [ Plug-in Development
- = Examples

‘/'5 < Bac Mext >

Cancel

Figure-67: Select a wizard

Create an ARM Cross Target Application Projectby select File > New > Project. Under
Project Types, select the C project and click Next as shown in Figure-67.

On C Project Wizard window, type a project name is “vxworks_project” and gives a
location next to Project Name text box, by default workspace path was selected.

Under Project Types, expand the ARM Cross Target Application menu. Select Empty
Project and then select the Tool chain: ARM Windows GCC for Windows Host (GNUARM,
WinARM), click Next as shown in Figure-68.
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Project name: | vxworks_project

Use default location

Mapusoft raspberry_pkg\workspace\viwerks_project
default
Project type: Toolchains:

4 (= ARM Cross Target Application (End of ife) & || ARM Windows GCC (GNUARM, WinARM)
® Empty Project ARM Windows GCC (Linaro AArchd Bare)
@ Hello ARM World C Project ARM Windows GCC (Linaro Ahrchéd Linus)

(&= ARM Cross Target Static Library (End of life) ARM Windows GCC (Linaro GNUEABIHF)

4 (= Executable ARM Windows GCC (Sourcery Lite Bare)
® Empty Project ARM Windows GCC (Sourcery Lite Linux)

Ada-C/Ce+ Scheduling
Real-time OS Abstractor Scheduling

“ ARM Windows GCC (Surnmon)
®

@ Ada-C/C++ Scheduling

®

e

ARM Windows GCC (Teols For Embedded)
ARM Windows GCC (Yagarto)

Real-time 05 Abstractor Scheduling ARM Windows GCC (devkitPro)
indows levkitPro

AppCOE Template Project
@ Hello World ANSI C Project

(= Shared Library

(= Static Library v

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

oo [ News o

Figure-68: Creating the ARM Cross Target Application Project
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4. Press the "Finish" button, now ARM Cross Target Application got successfully created.

S. After project has been created, project explorer window looks like below as shown in
Figure-69.

e e e |

Figure-69: Project Explorer view

6. Add required include and source files based on application.

7. As of now for testing purpose can import the “include & source file” of vxworks_project.
Right click the vxworks_project and select import option.

8. Now select File system in General and click next. Now browse the directory to import the
“include & source file” and then select the files by give Select All and click finish.

Import = B
File system =
Import resources from the local file system. [
-
From directory: | Dilwworks_files v||  Browse..
4 Vi viworks files
(= include
& source
Filter Types.. Select All Deselect All
Into folder. | vworks_project Browse.
Options
[ Overwrite existing resources without waming
[ Create top-level folder
Advanced »>

Figure-70: Import file

USLFT
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9. By refreshing your “vxworks_project” project in the workspace to update include & source
files in Project Explore as shown in Figure-71.

[milhd (R

File Edit Source Refactor MNavigete Search Project Run Window Help

&~ &~

[ Project Bxplorer &2
- 25 demo_cross_os
+ {55 demo_freertos

&5 demo_nucleus
S demo_posix
S demo_psos
1= demo_threadsx
- 25 demo_ucos
+ =5 demo_uitren
+ 12 demo_viworks
1% demo_windows
+ [ vowone prjec]
(= include
> [ source

% = O

Figure-71: Refresh project to view the imported files
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10. Select the “vxworks_project” project, then use the "Project" menu again & select
Properties

11. Select the "Discovery Options" under "C/C++ Build" page from “vxworks_project”
properties window

12.In windows host, modified the "Compiler invocation command" with "arm-linux-
gnueabihf-gcc" for ARM Windows GCC Assembler and Compiler.

[V] Enable generate scanner info command

Compiler invocation command

arm-linux-gnueabihf-gcc Browse...

Compiler invocation arguments
-E -P -v -dD ${plugin_state_location}/specs.c

["] Show output in a dedicated console in the Console view (global preference)

Figure-72: Changing command invocation command for project

13. Select “vxworks_project” project, then use the "Project” menu again and select
"Properties" then select Environment option on left hand side and click on Add option.

14. Now include your Raspberry tool- chain directories,
» fill in Name: “PATH”
In windows host, fill in Value: ${ProjDirPath}/../../SysGCC/Raspberry/bin

» Finally select apply and OK.

Edit variable E

MName: PATH
Value: LI ProjDirPath}.././S C/Raspberry/bin Variables

Figure-73: Path variable setting

15. Select the “vxworks_project” project and go to Project Properties->C/C++ Build>Tool
Settings>Target Processor, then set the following options for Target Processor:

e Processor: ARM1176 jzf-s

e Architecture: Toolchain Defaults
e Thumb: OFF

e Endianness: Toolchain Default

e Float ABI: Toolchain Default

SQFT
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e FPU Type: Toolchain Default

Type filter test Sottings .
anfiguration: | Debug [ Active |

5 Tool Settings 4 Build Steps 0 Build Artifact i} Binary Parsers

7GR

embler (GNUARM, WinARM)

Float Al
€ Campller (GNUARM, WinARM)
FRUTyp

Other target flags

€ Linker (GNUARM, WinARM)

GNU Create Flash Image (GHUARM, WinARM)

GNU Create Listing (GNUARM, WinARM)

GNU Print Size (GNUARM, WinARNM)

Figure-74: Target Processor Settings

16. Select the “vxworks_project” project and go to Project Properties>C/C++ Build>Tool
Settings>change Command as ‘arm-linux-gnueabihf-gcc’ in command box for ARM
Windows GCC Assembler, ARM Windows GCC C Compiler and ARM Windows GCC
Linker as shown in Figure-75.

& Tool Settings | # Build Steps | 7 Build Artifact | i) Binary Parsers | @ Error Parsers

35 Target Processor | Command:  arm-linux-gnueabihf-gcc
| All options:  _Xlinker --gc-sections -WI,-Map,"arm_project.map” -
mcpu=cortex-m3 -mthumb -g3

Expert settings:

| Command

|line pattern;  SCCOMMAND} S{FLAGS} S{OUTPUT_FLAG} S{OUTPUT_PREFIXIS(O

braries

&
(3 Miscellaneous

Figure-75: Changing Command for ARM Windows GCC Linker

17. Select the “vxworks_project” project and go to Project Properties>C/C++ Build>Tool
Settings>ARM Windows GCC Compiler>Preprocessor as shown in Figure-76.

Add these below Preprocessor symbols
e OS_TARGET=0S_LINUX
e OS_HOST=0S_FALSE
e OS_CPU_64BIT=0OS_FALSE

SQFT
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1 Properties for arm_project

type filter text Settings Gvivw
> Resource
Builders
4 C/C++ Build M T =
T Tool Settings | & Bui i 2
Gl % Tool Settings | 4 Build Steps | I Build Artifact | [w Binary Parsers | @ Error Parsers
Discovery Options 53 Target Processor [9] Use preprocessor
E"""““"‘E"‘ 3 Debugging [7]Do not search system directories (-nostdinc)
go95d Er ly (E
S [ Preprocess only (-E)

Tool Chain Editor Defined symbols (-D) a8 8§

C/C++ General 05_TARGET=05_LINUX
Project References 05_CPU_64BIT=05_FALSE
Run/Debug Settings & Miscellaneous (05 HOST=05 FALSE |
Task Tags 4 1) ARM Windows GCC C Compiler (GNUARM, WinARM)
> Validation 3 Preprocessor
Directories

M Windows GCC C Linker (GNUARM, WinARM)
G

(2 Libraries

Figure-76: Setting Preprocessor Symbols

18. Select the “vxworks_project” project and go to Project Properties>C/C++ Build>Tool
Settings >ARM Windows GCC Assembler & ARM Windows GCC C Compiler >Directories

Add those include Files from the following Path:
"${ProjDirPath}/../../include/include"
"${ProjDirPath}/../../include/cross_os_linux/nonprocess/include"
"${ProjDirPath}/../../include/vxworks_interface/include"

"${workspace_loc:/${ProjName}/include}"

Include paths (-1) € 5 8 ]

" ProjDirPath}/../../include/include"
"8{ProjDirPath}/.././include/cross_os_linwe/profiler/include’
"§{ProjlirPath}/../../include/vworks_interface/include”
"S{workspace_loc/${ProjMame}/include}”

Figure-77: Added Include paths

19. Click add £] and browse include file from workspace in add directory path as shown in
Figure-78.

MMUS@‘ FT
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Concel

Figure-78: Added directory paths

in Figure-79.

20. Default Miscellaneous settings for ARM Windows GCC Compiler >Miscellaneous as shown

& Tool Settings | & Build Steps |

Build Artifact | st) Binary Parsers | @ Error Parsers|
(3 Target Processor

Language Standard | Compiler Default (ISO C90 with GNU extensions)
Assembler Listing

-adhins="S@.Ist"
Do not inline functions (-fno-inline-functions)
“char' s signed (-fsigned-char)

[7] Bitfields are unsigned (-funsigned-bitfields)
Verbose ()

Otherflags -c -fmessage-length=0

Figure-79: Default Miscellaneous settings for ARM Windows GCC Compiler

21. Add the Libraries value from Settings>ARM Windows GCC Linker>Libraries and Library

values as shown in Figure-80.

Libraries (-I) = 32 &
Cross_os
pthread
rt

Figure-80: Libraries Values

22. Add the Generated cross_os Library search path as like below as shown in Figure-81.

N
v

ﬂsQ‘ FT
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"${ProjDirPath}/../../lib/nonprocess"
"${ProjDirPath}/../../lib/process"

"${ProjDirPath}/../../lib/profiler"

+ Computer » Local Disk (C:) » MapuSoft » AppCOEx84 » raspberry_pkg » lib

-

Name Date modified Type
NoNProcess File folder
process File folder
profiler File folder

Figure-81: Libraries path

23. Find the profiler, process mode & non-process mode libraries under Lib directory as

shown in Figure-82.

Note: Based on your application, select either process mode or non process mode library

v Computer » Local Disk (C:) » MapuSoft » AppCOEx64 » raspberry_pkg » lib » process
Name : Date modified Type Size
|| libcross_os.a AFile
|| libfreertos_interface.a AFile
| libnucleus_interface.a AFile
| libposix_interface.a AFile
|| libpsos_interface.a AFile
|| libthread:_interface.a AFile
|| libucos_interface.a AFile
|| libuitron_interface.a AFile
|| libvsworks_interface.a AFile
| libwindows_interface.a AFile

Figure-82: Process mode library

+ Computer + Local Disk (C:) » MapuSoft » AppCOExB4 » raspberry_pkg » lib » nonprocess
Name ’ Date modified Type Size
| libcross_ps.a A File
| libfreertos_interface.a A File
|| libnucleus_interface.a A File
| libposix_interface.a A File
| libpsos_interface.a A File
| libthreadx_interface.a AFile
| libucos_interface.a A File
| libuitron_interface.a A File
| libvaoworks_interface.a A File

Figure-83: Non Process mode library
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» Computer » Local Disk (C) » MapuSoft » AppCOExS4 » raspberry_pkg » lib » profiler

Hame ’ Date modified Type Size

[} libeross_os.2 AFile s31Ke
[ libfreertos interface.a AFile 134K8
|1 libnucleus_interface.2 AFile 120K8
[} bposix interface.a AFile 454K8
| libpsos_interface.s AFile 1n2Ke
) libthreads interface.a AFile %6 K8
[ libucos_interface.a AFile 121K8
| libuitron_interface.a AFile 200K8
[ Fbaworks interface.a AFile 100 Ke

Figure-84: Profiler mode library

24. Click the Add button in library search path and select the path shown in Figure-85.

B Tool Settings. Build Steps Build Artifact | iy Binary Parsers | @ Error Parsers.

%: Target Processor Libraries (1) 2885
2 Debugging .
S Additional Taols
4 B ARM Windows GCC Assembler (GNUARM, WinARM) hread
o pthrea
(5 Preprocessor t
(3 Directories
(3 Warnings
(5 Miscellaneous
4 ) ARM Windows GCC C Compiler (GNUARM, WinARM)
(5 Preprocessor
(3 Directories
(5 Optimization
(3 Warnings
(2 Miscellaneous
4 1 ARM Windows GCC C Linker (GNUARM, WinARM)
(3 General
(2 Libraries
(2 Miscellaneous
4 ) ARM Windows GNU Create Flash Image (GNUARM. WinARM)
& output Library search path (-1} 288
&3 Section
(3 Miscellaneous
%) ARM Windows GNU Create Listing (GNUARM, WinARM)
(3 General
4 B ARM Windows GNU Print Size (GNUARM, WinARM)
(3 General

Restore Defaults Apply

Figure-85: Libraries values & Search path

25. Enable the Create Flash image, Create Extended Listing, print size tools from Additional
Tools option as shown in Figure-86.
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| & Tool Settings

& Bvuild_Stepsrl " Build Artifa_ctri m Binary Pa'rsers‘lrg Error?arser;i

&Yl Target Processor |[¥] Create Flash Image
(% Debugging [¥] Create Extended Listing

¢ Additional Tools
4 ) ARM Windows GCC Assembler (GNUARM, WinARM)
(53 Preprocessor

[¥] Print Size

(%3 Directories
83 i
(22 Warnings

B2 Mi
(23 Miscellaneous

Figure-86: Additional Tools

26. Select the “vxworks_project” project and go to Project Properties>C/C++ Build>Tool
Settings>for windows ARM Windows GNU Create Flash Image; change Command as ‘arm-
linux-gnueabihf-objcopy’ in command box as shown in Figure-87.

& Tool Settings | & Build Steps | ' Build Artifact | (i} Binary Parsers | @ Error Parsers|

% Target Processor Command:  arm-linux-gnueabihf-objcopy

All options: -0 ihex "arm_project.elf”

Expert settings:
Command

e potterm;  SICOMMAND) S(FLAGS) S{OUTPUT_FLAG} S{OUTPUT_PREFIXIS(O

Figure-87: Changing Command in ARM Windows GNU Create Flash Image

27. Select the “vxworks_project” project and go to Project Properties>C/C++ Build>Tool
Settings>ARM Windows GNU Create Listing, change Command as ‘arm-linux-gnueabihf-
objdump in command box as shown in Figure-88.

) Tool Settings | # Build Steps | 1 Build Artifact | b Binary Parsers | @ Error Parsers

arget Processor Command:  arm-linux-gnueabihf-objdump

All options:  -h -5 "arm_project.elf"

dditional Tool
RM Windows GCC Assembler (GNUARM, WinARM)

eprocessor

rectories

amings

iscellaneous Expert settings:
RM Windows GCC C Compiler (GNUARM, WinARM) Command gD S(FLAGS] S(OUTPUT_FLAG] S{OUTPUT_PREFIXIS(O
3 Preprocessor line pattern:

% Miscellaneous
RM Windows GNU Create Listing (GNUARM, WinARM)
2 General

SSLSE

Figure-88: Changing Command in ARM Windows GNU Create Listing
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28. Select the “vxworks_project” project and go to Project Properties>C/C++ Build>Tool
Settings>ARM Windows GNU Print Size, change Command as ‘arm-linux-gnueabihf-size’
in command box as shown in Figure-89.

29. Select the

[

&
4

| 8 Tool Settings

# Build Steps

Target Processor

Debugging

Additional Tools

Windows GCC Assembler (GNUARM, WinARM)
Preprocessor

Directories

nings

Miscellaneous

A Windows GCC C Compiler (GNUARM, WinARM)
Preprocessor

Directories.

Optimization

Warnings

Miscellaneous

Windows GCC C Linker (GNUARM, WinARM)

Miscellaneous
ARM Windows GNU Create Flash Image (GNUARM, WinARM)
5 Output
Section
Miscellaneous
ARM Windows GNU Create Listing (GNUARM, WinARM)
General
Windows GNU Print Size (GNUARM, WinARM)
I General
——

Build Artifact | [sib Binary Parsers

@ Error Parsers

1
| Command:  arm-linux-gnueabihf-size

All options:  .-format=berkeley "arm_project.elf”

Expert settings:
Command

ine pattarm:  SICOMMAND} S{INPUTS} S{FLAGS}

“wvxworks_project”

project

Figure-89: Changing Command in ARM Windows GNU Print Size

and go to Project Properties>C/C++

Build>Settings>Binary Parsers, Enable the GNU EIf parser option for “Elf” Executable
Format as shown in Figure-90.

Tool Chain Editor

C/C++ General
Project References
Run/Debug Settings
Task Tags
Validation

type filter text Settings .
Resource
Builders
| 4 C/Co+ Build Configuration: | Debug [ Active ]

Build Variables
Discovery Options
Environment % Tool Settings | #* Build Steps | 71 Build Artifact| b Binary Parsers | @ Error Parsers
Logging .
Settings

Binary parser:

7] GNUEIf Parser
Mach-0 64 Parser
Elf Parser
PE Windows Parser
HP-UX SOM Parser
Mach-O Parser (Deprecated)
Cygwin PE Parser

[7] AIX XCOFF32 Parser

Figure-90:

30. Select the

“wvxworks_project”

project

Enable the GNU EIf parser option

and go to Project Properties>C/C++

Build>Settings>Binary Parsers, Check all Error Parser for Find Out the C/C++
Compiler, Linker, Assembler Error & Warnings as shown in Figure-91.
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| Settings 4

Resource

Builders ; o =
4 C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...

Build Variables
Discovery Options

Environment ) Tool Settings | #* Build Steps | " Build Artifact | i Binary Parsers| @ Error Parsers
Logging
Settings $£CDT GNU Make Error Parser 6.0 (Deprecated)

Tool Chain Editor
C/C++ General

= CDT GNU C/C++ Error Parser
= CDT GNU Linker Error Parser

<= CDT GNU Assembler Error Parser
<=CDT pushd/popd CWD Locator
<= CDT GNU Make Error Parser 7.0
<=CDT Visual C Error Parser

Project References
Run/Debug Settings
Task Tags
Validation

EEREEE

Figure-91: Enable the GNU Compiler, Linker, Assembler Error parser

31. Before building the “vxworks_project’project, you should check the included directories
are included by click the “vxworks_project”’dropdown option as shown in Figure-92.

b =5 demo_wworks
;(;"‘ Binaries
4[5l Includes
» (1= C/MapuSeft/AppCOE_xb4/raspberry_pkg/include/cross_os_linux/profiler/include
(1= ©/MapuSoft/AppCOE x84/raspberry_pkg/include/include
> [ C/MapuSoft/AppCOE_x64/raspberry_pkg/include/vioworks_interface/include
» i C/MapuSeft/AppCOE_x64/raspberry_pkg/SysGCC/Raspberry/arm-linux-gnueabihf/include
» [k C/MapuSeft/AppCOE_x64/raspberry_pkg/SysGCC/Raspberry/arm-linux-gnueabihf/sysroot/usr/include
> 1= C/MapuSoft/AppCOE_xB4/raspberry_pkg/SysGCC/Raspberry/arm-linux-gnueabihf/sysroot/usr/include/arm-linux-gnueabihf
» 1= C/MapuSeft/AppCOE_x64/raspberry_pkg/SysGCC/Raspberry/lib/gcc/arm-linux-gnueabihf/4.9/include
» [ C/MapuSeft/AppCOE_x64/raspberry_pkg/SysGCC/Raspberry/lib/gcc/arm-linux-gnueabihf/4.9/include-fixed
el demo_wvxworks/include

Figure-92: Check included directories for vxworks project for Windows Host

32. Select a “vxworks_project” project under C/C++ Projects pane, right click and select
Build Project as Build an Application project as shown in Figure-93.

B - o

Figure-93: Building vxworks_project Application Project
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33. After Building a vxworks_project, vkworks_project.elf was generated as shown in Figure-

94.

Figure-94:vxworks_project.elf Binary File

77




INTERFACE RASPBERRY-PI BOARD WITH APPCOE

11. Steps to Install Plugins on AppCOE

This chapter contains the following topics:

About AppCOE
Installing Remote Debugging Capabilities
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Installing GNU ARM C/C++ Development Tools

e Download the 0.5.5- GNU ARM Eclipse Plug-ins from this
weblinkhttp:/ /sourceforge.net/projects/gnuarmeclipse/files/Current%20Releases/

0.5.5/

e In AppCOE, Open “Help” ->“Install New Software” in the main menu as shown in
Figure-97.

Figure-95: Install New Software

In the Work with window, select Add option.
e fill in Name: with GNU ARM Plug-ins
e fill in Location
e <Downloads Folder>/org.eclipse.cdt.cross.arm.gnu_0.5.5.201310221100
e Click the OK button as shown in Figure-96.



http://sourceforge.net/projects/gnuarmeclipse/files/Current%20Releases/0.5.5/
http://sourceforge.net/projects/gnuarmeclipse/files/Current%20Releases/0.5.5/
http://sourceforge.net/projects/gnuarmeclipse/files/Current%20Releases/0.5.5/
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@ Add Repository

Name: I:GNU ARM Plug-ins| ‘ Local...
Location: |.eclipse.cdt.cross.arm.gnu_0.5.5.201310221100.zip!/ Archive...
':'?) Cancel OK .

Figure-96: Add Repository from LocalSites

Normally the main window should list a group of named GNU Cross Development Tools
and expand it

In case the main window display only message as “There are no categorized items”, you
are probably using a very old version; disable the Group items by category option.

Select the GNU ARM C/C++ Development Support (End of Life) as shown in Figure-97.

Available Software
Check the items that you

1

wish to install

work with

SNU ARM Eclipse Flug-ins - hitp:/anuarmeclipse. sourc

. = = eforge.net/updates
Find more saftware by working with the “availoble Soft

1 itemn selected

Mare.

Figure-97: Selection GNU ARM C/C++ Development Support Plugins

o C(Click Next, and view the Install Details as shown in Figure-98, which tells you if any of

the selected items are already present.

mmus@‘ FT
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Figure-98: Install Details

e Click Next, then Accept the terms of the license agreement & click Finish as shown in
Figure-99.

= |l accept the terms of the licens

| do Not accept the terms of the lic

@ = Back Cancel [ Finisn ]

Figure-99: Accept the License

e Finally, Restart the AppCOE by click Restart Now from popup message box.
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Installing Remote Debugging Capabilities

e Run AppCOE and from menu bar, select Help -> Install New Software.

In Install window, select Add button.

fill in Name: Eclipse Juno Project

[ ]
. Fill in Location: with http://download.eclipse.org/releases/juno as shown in Figure-
100.
= Install >
Available Software [ 3
Select a site or enter the location of a site )~
Work with: |http://download.eclipse.org/releases/juno ~ Add...
Find more software by working with the "Available Software Sites” preferences.
wversion

Name
[[1 @ There is no site selected

select All Deselect All

Details

¥ 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

Cancel

Figure-100: Add Repository into Available Software Window

Add Repository

Mame: | Eclipse Juno Project Lecal..

Location: | http://download.eclipse.org/releases/junc Archive...

Figure-101: Path of remote login Plugins.

e Click the OK button and wait for a while to fetch all software from the eclipse repository.
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e Under Name, expand Mobile and Device Development and select these items as shown
in Figure-102.
e C/C++ GDB Hardware Debugger
¢ C/C++ Remote Launch
e Remote System Explorer End-User Runtime

e Remote System Explorer User Actions

Figure-102: Selecting Mobile and Device Development Software Tool

¢ Click Next, and view the Install Details, which tells you if any of the selected items are

already present as shown in Figure-103.
- .. |

e i
Aeview the Items to be insealied a——

== — Dok [ rrp——— et

Figure-103: Install Details

e Click Next Accept the terms of the license agreement and click Finish as shown in
Figure-104.
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Figure-104: Accept a Licenses

e Now it can takes some time while the new software will be installed as shown in Figure-
105.

installing Software

:‘:”;;J Installing Software

[ 1 ]

Fetching org.apache.commons.net_2.2.0.v...e//releases/junc/201 30301 0900/plugins/

[ [Always run in background

Cancel Details == Rumn in Background

Figure-105: Installing Software

e After the software update you must restart AppCOE now by press the Yes button as
shown in Figure-106.

Software Updates

/\ You will need to restart Application Common Operating Environment (AppCOE)
L 9 for the changes to take effect. Would you like to restart now?

Figure-106: Restart Now

Press the "Yes" button and wait while AppCOE will be restarted, after the restart you will see the
start screen again.

84




INTERFACE RASPBERRY-PI BOARD WITH APPCOE

12. Importing the ARM Cross OS Target Template
Application on AppCOE

This chapter contains the following topics:

About AppCOE
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Steps to import the ARM Cross OS Template Project on AppCOE
1. Copy the “raspberry-pi.zip” file from the Raspberry DVD Package given by MapuSoft
Technologies and paste into AppCOE <InstallDir> directory.

2. Extract into same directory by using zip password (password sent by Mapusoft
Technologies in mail), find the template_projects directory.

3. Find the template project for rpi_cos_template ,rpi_vxw_template & rpi_thx template
under template_projects directory

4. Open the AppCOE, Import a project under C/C++ Projects pane by right clicks & select
Import as shown in Figure-107.

Figure-107: Import into C/C++ Project Pane

S. Select Existing Projects into Workspace as shown in Figure-108.

Import o x
Select \
Create new projects from zn archive file or directory. E L 5
Select an import source:
type filter text
v (= Genenal
[, Archive File
(4 Bisting Projects into Workspace
[, File System
= Preferences
= G
& Install
(= Plug-in Development
(= Remote Systems
(= Run/Debug
(= Team
= XML
3 o

Figure-108: Import into C/C++ Project Pane
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Import template project from extracted source as shown in Figure-109.

Browse For Folder X

Select root directory of the projects to import.

lib o
v template_projects
rpi_cos_template
rpi_thx_template
rpi_viw_template
readme
Tools N
Folder: rpi_cos_template

Make New Folder Cancel

Figure-109: Import template project from Extracted source.

7. Select check box to enable “Copy projects into workspace”, so that the importing template
projects will get copied into user workspace.

Import

Import Projects

e
Select a directary ta search for existing Eclipse projects. [ y

(®) Select root directory: | C:\MapuSeft\AppCOE xB4\raspberry-pittem p|i‘ Browse...

() Select archive file:

Projects:
rpi_cos_template (C\MapuSoft\AppCOE_x64\raspberry-pittempla Select All
Deselect All
Refresh
< >
Copy projects into workspace
Working sets
[ Add project to working sets
=
\2,} < Back lext > Cancel

Figure-110: Copy template project into workspace

USLFT
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8. Select a template project under C/C++ Projects pane, right click and select Build Project
as Build an Application project as shown in Figure-111.

Figure-111: Building the ARM Cross Target Application Template Project

9. Let’s follow the same steps for run & remote debug the ARM Cross Target Application
Template Project like did for Application Project.
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Reference

e Introduction about Raspberry Pi can be found athttps://www.raspberrypi.org/

e Installing Operating System Image into the Raspberry Pi hardware, do refer this link
https://www.raspberrypi.org/documentation/installation/installing-
images/README.md

https://www.raspberrypi.org/documentation/installation/installing-images /windows.md

e BCM2835 library (can be found at https://github.com/jperkin/node-
rpio/blob/master/src/bcm2835.c)
e Wiring pi library (can be found at https://git.drogon.net/?p=wiringPi;a=summary



https://www.raspberrypi.org/
https://www.raspberrypi.org/documentation/installation/installing-images/README.md
https://www.raspberrypi.org/documentation/installation/installing-images/README.md
https://www.raspberrypi.org/documentation/installation/installing-images/windows.md
https://github.com/jperkin/node-rpio/blob/master/src/bcm2835.c
https://github.com/jperkin/node-rpio/blob/master/src/bcm2835.c
https://git.drogon.net/?p=wiringPi;a=summary
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