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Agenda

- Introduce the Zephyr Project

- Review High-level Software Features
and Hardware Support

- Set up a Development Environment

- Hands-on: Build, Flash, and Debug an
Application

\
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Zephyr Project Introduction

What is the Zephyr Project? Why should | use it?
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Zephyr Project A\ Zephyr Open Source, RTOS, Connected, Embedded

Fits where Linux is too big

-

- Open source real time operating system
- Vibrant Community participation

- Built with safety and security in mind

Zephyr,OS
- Cross-architecture with growing developer .
tool support 3 Party Libraries

- Vendor Neutral governance Application Services
- Permissively licensed - Apache 2.0 OS Services

- Complete, fully integrated, highly . - I.<erne.l
configurable, modular for flexibility, better ‘ oo
than roll-your-own

- Product development ready with LTS
 Certification ready with Auditable

CI THELINUXFOUNDATIONPROJECTS
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Architecture

Smart Objects / High Level APIs / Data Models * nghly Conflgurable’ nghly MOdU|ar

1 [ T T O ET - Cooperative and Pre-emptive Threading
:
- « Memory and Resources are typically

,TPC ZIUPDZ statically allocated

_ EEEEE Integrated device driver interface
1 - Memory Protection: Stack overflow

protection, Kernel object and device driver
permission tracking, Thread isolation

« Bluetooth® Low Energy (BLE 4.2, 5.0) with

Application Services

Device
Management

6LoWPAN

OS Services

Logging/
Debug
Database/
Properties

: | both controller and host, BLE Mesh
! - - Native, fully featured and optimized
AR networking stack

REGI Sensors Crypto HW

Fully featured OS allows developers to focus on the application
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NXP Board Support

- .MX RT Series (Cortex M7)
- RT1015 EVK
- RT1020 EVK
- RT1050 EVK
- RT1060 EVK
- RT1064 EVK

- I.MX 6/7 Series (Cortex M4

subsystem)

- UDOO Neo Full
- Colibri iMX7

- WaRP7

Kinetis Series (Cortex M4, MO+)
- FRDM-K64F

- FRDM-KW41Z
- FRDM-KL25Z
- TWR-KE18F

- Hexiwear

LPC Series (Cortex M4, MO+

M33)

- LPCXpresso54114

- LPCXpresso55569
(coming soon)

https://docs.zephyrproject.org/latest/boards/index.html
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https://docs.zephyrproject.org/latest/boards/index.html

NXP Board Support

- Upstream
- Contributed and maintained by NXP and the community
- NXP active in upstream working groups

- Built upon MCUXpresso SDK
- SDK bare metal drivers and CMSIS device headers contributed upstream
- Shim drivers adapt SDK interfaces to Zephyr interfaces
- Maximizes code reuse

« Tested on hardware in NXP board farm
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Long Term Support (LTS) Release

- Product-focused release will receive bug fixes and maintain stable APIs for
two years

- Extended stabilization period enabled more testing and bug fixing prior to
release

- Baseline for auditable version of Zephyr

- Released in Apr 2019 (Zephyr v1.14.0)
- Supports over 160 board configurations across 8 architectures
- Contributions from 250 developers

- Hands-on exercises in this workshop use the LTS release

-
| 2 |
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Zephyr Project Governance

Governing TS@I 7N
Board o eEr!nr:nge < Contributors
QQI_}IE .
FiManciad & 7, . I . . DeVeIBper N TN N N —~
Polic Marketing  Safety  Security Kernel & Subsystem  Security Tools Architecture Individual Member Supporting Others
Yy Oversight Oversight Oversight Maintainers Maintainer o Maintainers Contributor  Organizations  Organizations
Owrsight "o ~— — Malgtaipers ~— ~ ~ N ~

Goal: Separate business decisions from meritocracy, technical decisions

Governing Board Technical Steering Committee

» Decides project goals « Serves as the highest technical decision - Code base open to all contributors,
« Sets business , marketing and body consisting of project maintainers need not be a member to contribute.
legal decisions and voting members * Path to committer and maintainer
. Prioritizes investments and « Sets technical direction for the project status through peer assessed merit
oversees budget « Coordinates X-community collaboration of contributions and code reviews
. : — Sets up new projects « Ecosystem enablement

Oversees marketing such as — Coordinates releases
PR/A_F\_)’ branding, other_s - Enforces development processes
 ldentifies member requirements — Moderates working groups

» Oversees relationships with other
relevant projects
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Zephyr Project Membership

February 2016

‘@antmlcro

SYNoPsys

@ SiFive SYNopPsys

~/5  JLina

May 2019

NORDIC

» .-\ OOOOOOOOOOOOOO

and others....
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Zephyr Development Environment

What tools do | need? How do I install them on my PC?
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Development Environment Introduction

- Zephyr applications can be developed on Windows, Linux, or macOS host operating systems
- CMake and Python enable portability across host operating systems
- Detailed instructions are documented in the Getting Started Guide

. Major components:
- Python 3: Script interpreter and packages
- CMake/Ninja/Make: Build system
- Device Tree Compiler: Compiles device tree hardware descriptions
- Toolchain: gcc for Arm, RISC-V, x86, etc.
- Debug/Flash Tools: J-Link, pyOCD, OpenOCD, etc.
- West: Custom tool for repository management, build/flash/debug assistance, and image signing
- Zephyr Git repositories: The source code!

- Zephyr SDK provides toolchains and some debug/flash tools for Linux only
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https://docs.zephyrproject.org/1.14.0/getting_started/index.html
https://github.com/zephyrproject-rtos/sdk-ng

Windows: Command Prompt, WSL, or VM?

- Windows Command Prompt: Requires manual toolchain installation, but can use debug/flash tools like J-
Link and pyOCD.

- Windows Subsystem for Linux (WSL): Can use Zephyr SDK toolchains and sanitycheck, but does not
support debug/flash tools like J-Link and pyOCD. Not recommended

- Linux Virtual Machine (VM): Can use Zephyr SDK toolchains, sanitycheck, and debug/flash tools like J-Link
and pyOCD,; but requires installing a virtual machine.
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Windows: Install Chocolatey and Packages

- Open an administrator command prompt

C: \WINDOWS\ s}y

- Install Chocolatey package manager
- Similar to apt on Ubuntu

- Disable global confirmation
> choco feature enable -n allowGlobalConfirmation

- Use Chocolatey to install CMake
> choco install cmake --installargs 'ADD CMAKE TO PATH=System'

- Use Chocolatey to install dependencies
> choco install git python ninja dtc-msys2 gpertf
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https://chocolatey.org/

Windows: Bootstrap West and Clone Zephyr Repos

. Open a normal command prompt

- Bootstrap west
> plp3 install west

- Clone the Zephyr git repositories

> cd Suserprofile%

> west 1nit —--mr v1.14.0 zephyrproject
> cd zephyrproject

> west update

- Install python dependencies
> pip3 install -r zephyr/scripts/requirements.txt
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Windows: Install Toolchain and Flash/Debug Tools
« Install GNU Arm Embedded toolchain

- Use Windows ZIP instead of Windows Installer. This will allow you to define an installation path
without spaces

- Skip this step if you already have MCUXpresso IDE installed

- Install J-Link flash/debug tools with Windows installer
- Required for i.MX RT and LPC boards, optional for Kinetis boards
- Skip this step if you already have MCUXpresso IDE installed

- Create zephyrrc.cmd file in %userprofile% directory

set ZEPHYR TOOLCHAIN VARIANT=gnuarmemb

set GNUARMEMB TOOLCHAIN PATH=C:\nxp\MCUXpressoIDE 10.3.1 2233\ide\tools
set PATH=%PATH%;C:\Program Files (x86)\SEGGER\JLink V642b
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https://developer.arm.com/open-source/gnu-toolchain/gnu-rm
https://www.segger.com/downloads/jlink/JLink_Windows.exe

Install Eclipse IDE Plugins

- Install Eclipse IDE for C/C++ Developers = “

- Skip this step if you already have MCUXpresso IDE um S
i n Stal I ed GNU MCU Eclipse 4.5.1

P The GNU MCU Eclipse (Totmerty GNU ARM Eclipse) « an open source
pecyect that includes 2 famdy of Eclipse plug-ins and tooks for

( multi-platform embedded ARM.. more info

,\‘ by \ Pl
GNU A Corex-b RISC-Y J-Link

. . * B4 M Instalic 63.6K (2,400 last month)
- Insta clipse plug-ins

EmbSysRegView 0.2.6

- From the Help menu, select Eclipse Marketplace .

Marketplaces

- Search for “gnu mcu eclipse” and click Install R

(2 gact ratall New ) Cancel
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https://www.eclipse.org/downloads/packages/eclipse-ide-cc-developers/oxygen2

Hands-On Exercises

The Fun Part!
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Hands-On Overview
- Exercise #1: Blinky

- Build and flash a simple application
- Examine application source code and build artifacts

- Exercise #2: Eclipse IDE Debugging
- Generate and import an Eclipse IDE project
- Create and launch a debug configuration

- Exercise #3: Display and Graphics with LittlevGL Integration
- Build and flash an LCD application

- Exercise #4: Configuration and Memory Footprint
- Examine flash/ram footprint with rom_report and ram_report
- Change the configuration and rebuild
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Exercise #1: Blinky

Build and flash a simple application

Examine application source code and build artifacts
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Build and Flash Blinky

- Open a normal command prompt

- Set up the build environment
> cd %userprofile%\zephyrproject\zephyr
> zephyr-env.cmd

- Build the blinky sample application
> west build -b mimxrtl050 evk -d build\blinky samples\basic\blinky
) s ans

- Flash it to the board
> west flash -d build\blinky

- See the LED blinking
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Blinky Appllcatlon Source Code

%mam ¢ (~\zephyrproject\zephyr\samples\basic\blinky\src) - GVIM O % . .
et o Bt s - samples\basic\blinky\src\main.c
aﬁmaw@| tﬁ@ﬁﬁ@é&ﬁﬁ%ﬂ?&

s\b\bsimain.c | p\a\m\mimxrt1050_evk.dts  d\a\n\nxp_rt.dtsi

- Same application source code works on many
different boards, not just i.MX RT1050-EVKB

- Standard GPIO interface APIs

-gpio pin configure () and gpio pin write ()

5

9
10
@
12
E
by
15
16
17
19

S . Standard LED macros generated from device tree
- LEDO GPIO CONTROLLER and LEDO GPIO PIN
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.MX RT1050-EVK Board Device Tree

% mimxrt1030_evi.dts (~\zephyrproj..boards\arm\mirmxrt1050_evk) - GVIM - O X

- boards\arm\mimxrt1050 evk\mimxrt1050 evk.dts
AERE @ @ B RRRB(SESA|THO|?2 2 — —

s\bhbvsimaing  B\a\mimimxrt1050_evk.dts  dha\n\nxp_rt.dtsi

- Defines board hardware components such as
LEDs, sensors, and external memories

- LED node defines GPIO instance and pin
- Memory nodes define SDRAM and Hyperflash sizes

R e
® W0 el = mu 5 Ll P -« D

- Chosen node selects UART instance for console

 Includes SoC device tree

o

3
=]
8
1

>
0
35
36
z

z

z

43
4.
45
46
47
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.MX RT1050 SoC Device Tree

{8 rop_rt.dtsi (~\zephyrproject\zephyridts\arm\nxp) - GVIM - O X

File Ldit'_l'ools Syntax Buffers Window Help ® dtS\arm\nXp\nXp rt.dtSI
aERE @ @| B RRRB(SESA|THO|?2 2 —

s\b\b\s\main.c  b\a\m\mimxrt1030_evk.dts  d\a\n\nxp_rt.dtsi

- Defines SoC peripheral addresses, interrupts, and
device driver labels

- Clocks properties used by peripheral drivers to
configure UART, 12C baud rates
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Exercise #2: Eclipse IDE
Debugging

Generate and import an Eclipse IDE project

Create and launch a debug configuration
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Generate an Eclipse IDE Project

- Open a normal command prompt

- Set up the build environment
> cd %userprofile$\zephyrproject\zephyr

> zephyr—-env.cmd

- Move to a directory outside the Zephyr tree. This is required only when generating
Eclipse projects

> cd %Suserprofile$

- Generate and build an Eclipse project for the hello_world application

> west build -b mimxrtl050 evk $ZEPHYR BASE%\samples\hello world -
- —-G"Eclipse CDT4 - Ninja"

COMPANY PUBLIC | 25 4\




Import the Eclipse IDE Project

. Import

Select

Create new projects from an archive file or directery,

. Import

Import Projects
Select a directory to search for existing Eclipse projects.

O

=

U

Select an import wizard:

type filter text

w [ General
B Archive File

EEE Import projects(s) from XML description
[T Preferences
(=} Projects from Folder or Archive
v o= C/CH+

[E] C/C++ Executable
&% C/C++ Project Settings
Existing Code as Makefile Project

(= CV5

[= Git

= Install

T BT Y nraccn Canfin Tanle

=2 Existing Projects into Workspace &
[} File System

@ praEnCRe ) es

Cancel

[OFT= Had i et LM - Users\ nxa 17364\ build

() Select archive file:

Browse...

Browse...

Projects:
hello_world@build (C:\Users\nxal 7364 build) Select All
Deselect All
Refresh
Options
[[] Search for nested projects
[] Copy projects into workspace ?
[] Hide projects that already exist in the workspace
proj o P
Working sets
[[] Add project to working sets New...
Wiorking sets: Select...
F N
® < Back Next > ‘ Cancel
—~——

- Open MCUXpresso IDE

- From the File menu, select
Import...

- Select Existing Projects into
Workspace

- Select Next

- Select Browse and navigate to
your build directory

- Select Finish

Warning: Do not check Copy
projects into Workspace
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. workspace - hello_werld@build/[Source directory]/src/main.c - MCUXpresso IDE

File Edit Source Refactor

N-ER -8B

H A O %v:@wB@

P R Boe. MR, A$f. &S
BS 8 %]

v =5 hello_world@build <Configuration>
> €& Project Settings
> Build Targets
> 3 Binaries
> HH, Archives
> [l Includes
v (8 [Source directory]
5 (& build
v (= src
> |£ main.c
CMakelLists.tbt
@ prj.conf
{# README.rst
% sample.yaml
> [ [Subprojects]
> (g [Targets]
> (= app

v a bimerhar

G Qu..

(9= Gl (0=V.

~
MCUXpresso IDE - Quickstart Pane

\_1oe | Project: hello_world@build [none]
~ Create or import a project

. New project...
/ . Import SDK example(s)...

® Import project(s) from file system...

~ Build your project
<
#a || writable

- O X
uavigate Search Project ConfigTeols Run FreeRTOS Window Help
@-iBivw | my eI bHE 3@4&3%39'3@36"1 &
LR | o |4
= 8 | @ Welcome [§ main.c 2 =him
. v v 1-"’"
i 2 * Copyright (c) 2012-2014 Wind River Systems, Inc.
3 *
4 * SPDX-License-Identifier: Apache-2.8
5 | &
6
7 #include <zephyr.h>
8 #include <misc/printk.h>
9
1e- void main(void)
11 {
12 printk("Hello World! %s\n", CONFIG_BOARD);
13 }
14
v
= m:
) Inst.. [Z] Prop... B Cons.. 32 [8 Prob.. [ Mem.. G} Debu.. @ instn. EDPow.. EJSwo.. = B
No consoles to display at this time.
v
>
Smartinset | 1:1 1 C/C++ Indexer: (45%) BT O hello world@build
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Create a New Debug Configuration

- Debiug Configuestions

O S
2
Type e teat

B C/C++ (NXP Semiconductors) |
T C/C++ Application

] C/Ce+ Attach to Application
T] C/Ce + Postmortem Debugger
T C/Co+ Remote Application

T GOB Hardware Debugging

[t GDB Open0CD Debugging

TT] GDB PyOCD Debugging

[€] GDB QEMU Debugging

ﬂ GD8 SEGGER Interface Debuge
v [T GDB SEGGER J-Link Debugying

(%] rephyr hello_worsd

BT Jove Applet

" Jova Application

8 Launch Group

> Launch Group (Deprecated)

T Remote fava Application

N XS

Fiter matched 19 of 21 items

Create, manage, and run configurations

Configure lsunch settings from this draloge
- Press the 'New' button to create o configuretion of the selected type
Press the 'Duplcate’ button 1o copy the selectad configuration,
R - Press the 'Delete’ button to remove the selected configuration.
5 - Press the 'Fiter button to configure fitening options.

« Edit of view an esting configuiation by selecting A

m GDB PEMicro Interface Debugy | Configure lsunch perspective settings from the Penpecties’ preference page.

4/

X

»

Close

- From the Run menu, select
Debug Configurations...

- Select GDB SEGGER J-Link-
Debugging, and click the New
button

- Warning: Do not select GDB
SEGGER Interface Debugging
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J-Link Debug Configuration: Main

[ ' Debug Configurmicen

|

| Create, ge, and run config

~ . o
type filter test

C/C++ (NXP Semuconductors)
C/Ce+ Application
C/Ce« Attach to Apphcation
C/Ce s Postmontem Debugger
C/C++ Remote Application
G0 Hardware Debugging
GDB CpenCCD Debugging
GDB PEMicro Interface Debugg
GD8 PyOCD Debugaing
| GDB CEMU Dedugging

[BA GD3 SEGGER Intertace Debuggi
v €] GDB SEGGER J-Link Debugging

(T | zephyr hello_world

T Java Applet

T lavs Application

3 Launch Group

& Launch Group (Deprecated)

. Remote fave Application

x XSL

el RRlelae Gl |

nlin

< >

Fiter matched 19 of 21 items

2

ebugger I Startup % Source! ) Common ! 2, SVD Path
Brogect:

hello_word@build
C/Ce+ Apphcation:

Tephvyr/zephyrelf

Variables.,
Build (if required) before launching
Build Configumtion; | Use Active

) Enable auto build () Disable auto buld

{®) Use workspace settings

Search Project..

Canfgure Werkipace Settings.,

Regert

frowse...

Browse.,

- Select the Main tab and
configure the following
settings:

- Project: hello_world@build

- C/C++ Application:
zephyr/zephyr.elf
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J-Link Debug Configuration: Debugger

- Debiug Configuestions

Create, manage, and run configurations

X[E -

type filtes test

B C/C++ (NXP Semiconductors) |
T C/C++ Application
] C/Ce+ Attach to Application

1 C/Ce+ Bemote Application
| GDB Hardware Debugging

m GD8 PEMIxcro Interface Debugyg

TT] GDB PyOCD Debugging

[€] GDB QEMU Debugging

A G0S SEGGER Interface Debugai
v [T GDB SEGGER J-Link Debugging

T pephyt hello_word

BT Jave Applet

" Jova Application

8 Launch Group

> Launch Group (Deprecated)

T Remote fava Application

N XS

< >

Fiter matched 19 of 21 items

?‘

Startup | 5 Source T Common

E/IStart the J-Link GOE server lo<ally

', SVD Path

- Select the Debugger tab and
: configure the following settings:

[C]Cemnect to running target
Executable pathe 'SLA:M_p;th-'SIJInl'qdh¢nvnl o o

Actual executable: | C:/Program Files (x06) SEGGER/ILink V64ah//NinkGDBServerCL ene.

1 Browse.. Varlables..

Device name:

{to change #t wse the global or workinace prefe

| MeMxRT1082

ages or the proiect properties page)

- Device name: MCIMXRT1052

- GDB Client Executable name:
C:\nxp\MCUXpressolDE_10.3.1 22
33\ide\tools\bin\arm-none-eabi-
gdb.exe

aupponed Seyviie names
Endianness (@ Little By
Connection @ Uss ol | (USB seriad or 1P name/addiess)
Interface (OB JITAG
Initul speed: ® Auto (O Adaptive () Fined He
GDB port 2331
SWQ port: (2332 £ Verify downloads 5] Initialize registess on start
Tednet port: 2333 Fllocalhostonly [ Siemt
Log file: | | Browe...
Other opbans: [- mqleu:;ir:(' ~timeout 0 jm)qurl (
pcate tonsole forthe GOB 3 [J Allocate console for semibosting and SWO
GD8 Chent Setup /

Executable name: | CAnvep\MCUXpresselDE_10.3.1 2233 de\tools bintarm-none-sabi ?db;'f',} Browse.. | Variables,..

Actual executable “7C:\n§‘:ﬁlfﬁiﬁnﬁlﬂigla3.1;223'3-:-de‘xlool;.I.)-‘n:\mnmcneurhir-q;ﬂ;.ue
Other opbons: [

- Uncheck Allocate console for

semihosting and SWO
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J-Link Debug Configuration: Startup

. Debiug Configuestions

Create, manage, and run configurations

TICE &
type fles teax

B C/C++ (NXP Semiconductors) |

T C/C++ Application

T C/C++ Attach to Application

T C/Ce + Postmortem Debugger

T C/Co+ Remore Application

T GOB Hardware Debugging

T GDB OpenOCD Debugging

m GD8 PEMIxcro Interface Debugyg

TT] GDB PyOCD Debugging

[€] GDB QEMU Debugging

B GOB SEGGER Interface Debuges
v T GDB SEGGER J-Link Debugging

(5] vephyt hello_worid

W7 Jave Applet

T Jova Apphcation

8 Launch Group

& Launch Group (Deprecated)

I Remote fava Application

8 XSL

< >
Fiter matched 19 of 21 items

"'?,

X

g

Neme: | cephyr hello_world

[1] Mein %5 desé 177 Common | ¥, SVD Path
Intislzaton Commands

[ initial Reset and Hot Tyge | |Low speed: | 1000 | kb=
STAG/SWD Speect 8 Auto () Adeptive () Fved kHz

[7] Enmble flash breskposets
[CJ Enable sernibosting C

[ Enable SWO Chu frog: ©

routed to: - Telnet 0B hert

He. SWO freg: © Hz. Port mask: (v

Load Symbets snd Executable
3 Losd symbols
(®) Use project binary:  zephyr.elf
O Use file
Symboly offset (hexs |
Load executable
(®) Use project binary;  zephyr.ef
O Use file

Executable offset (hex):

Furtime Optiany
[CIRAM spplication (reload after esch reset/restart)

i, -

Winsspace.

Werrspare,

Fie System.

Fae Sotemm

- Select the Startup tab

- Uncheck Enable
semihosting

- Uncheck Enable SWO
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| . Debiug Canfigurstions

| Create, ge, and run confi
x - " -

C/C++ Application
& | C/C++ Attach to Application
¢ | C/Ce + Postmortem Debugger
Co+ Remote Application
© | GDB Hardware Debugging
¢ | GDB Open0CD Debugging
[E] 508 PEMIcro Interface Debugy
TT] GDB PyOCD Debugging
(€] GDB QEMU Debugging
[EA GOS8 SEGGER Interface Debuggs
v T GDB SEGGER J-Link Debugging
7o pephyt hello_waorsd
BT Jave Applet
T Jova Apphcation
Launch Group
Launch Group (Deprecated)
Remote Java Application
XSl

AHVYa

Fiter matched 19 of 21 items

Neme: | tephyr hello_world

% |

File path: | 17364 zephyrprogct'zephyt et halnepimest dinic ed\ MBXRT 1052 MMXRT 1052.0m! - Browse.,  Vanables..

type fiter test Msin %5 Debugger | v Startup | 55 Source | 7] Co
- C/C++ (NXP Semiconductors) SVD file (used by the penipheral reguters viewer)
= ¢ t GEni

h N

J-Link Debug Configuration: SVD Path

- Select the SVD Path tab and
configure the following settings:

- SVD file path:
C:\Users\NXPTraining\zephyrproj
ect\zephyr\ext\hal\nxp\mcux\devic
eS\MIMXRT1052\MIMXRT1052.x
ml

- Select Debug to start the

debugger!
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. workspace - hello_world@build/[Source directory]/src/main.c - MCUXpresso IDE — O x
File Edit 5Source Refactor Mavigate Search Project ConfigTools Run FreeRTOS  Window Help
Nr-Jo|@d @-@inprnEdae IS A (SbilE2ARRIB - SLIKFH-0-Q-
- N N W SRR i SR A GRSV (Quick Access| : | 1 | X [4
%5 Debug 1 | [{ Project Bxplorer &, Symbol Viewer (1) Quickstart Panel = O | (x)=Var.. ©g Bre.. fif Reg.. I B\ Mo Peri Peri... € Exp = B8
w|iv - LEBE | v
~ [€] zephyr hello_world [GDB SEGGER J-Link Debugging] Mame Value Description
v i zephyr.elf > M General Registers General Purpose and FPU R...
w g Thread #1 57005 (Suspended : Breakpoint]
= main() at main.c:12 k6000250
ol JLinkGDBServerCL exe
o arm-none-eabi-gdb.exe
Welcome |§| main.c 3 [c] (gdb[2].proc[42000].threadGroup(il], gdb[2]. proc[42000].05thread[1]).thread[1].fram = B EE Qutline 31 = 38
2 * Copyright (c) 2812-2814 Wind River Systems, Inc. A =T TR
3 F .
4 ¥ 5PDX-License-Identifier: Apache-2.@ = zthyr.h
5 % = rmisc/printk.h
6 @ mainfveid) : void
7 #include <zephyr.h>
& #include <misc/printk.h>
9
18- void main(wvoid)
11
12 printk("Hello World! ¥s\n", CONFIG_BOARD);
13 1
14 »
& Console 53 J=| Tasks [®] Proble Execut.. [ Debug.. & Instru.. BED Power.. []SWO )= Globa 35 Faults  [J Memory &g Progr 2 Termi = 0
X KR EE B~
zephyr hello_world [GDE SEGGER J-Link Debugging] JLinkGDBServerCL.exe
Reading all registers ~
Removing breakpoint @ address ex6ee@25C@, Size = 2
Read 4 bytes @ address ex6eBe25C8 (Data = Bx43824081)
W
< >
Fa || Witable SrartInsert | 12:1 'O hello world@build
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Open a Serial Terminal

. workspace - hello_world @buikd/] Source deectory]/ src/mam.c - MCUXpeesso IDE = [m] x

From the Window menu,

[}

E or  Mevig Se Projec g B o H
Y- s ®- 0w - [ B0~ LPAN N H-0-Q- . .
|20 s -isis b -~ =5 Select Show View->Terminal
} . ‘ # Launch Terminal O * e |
| Project Explorer |
l t p = |
| v 5 hello_worldBbuid « Configuration> Choose terminal: |Serial Terminal P

© Project Settings .
¥ Build Targets Settings

$ =g " Select the Terminal tab in the

Baud rate: | 115200

"~ bottom third of the window

| £ main.c Parity: None
| " )

Stop bits |1

& misc/pnintich
Encoding: | Default (150-8853-1) ~ »  manivoid] : veid

 EE

Select Open a Terminal

e pe T Dy e e e s e e 0o Enter serial port settings as
™~ shown (COM number may be
[ - different)
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Run the Application

. waorkspace - hello_world @build/| Source deectory]/ src/maim.c - MCUXpresso IDE - (o] x
File Edit Source Refactor Navigate Seag ¢t Configlock Run FreeRI0S Window Help ° Se I ect R eS m e to r n th e
i »a &- o o |1 5 ZI U BMADPR D O-ILIL A% -0-Q- u u
-~y - - v ';'nl:'-:tt::‘ oA
X > [ []
— - -5 - application
AR L o I o
v 5] tephyr helio_world [GDB SEGGER )-Link Debugging] Name Value Description
v @& 2ephyret 44 Genesal Regrsters General Purpose and FPU R,
& Theead #1 S2005 (Running : User Regquest)
Wl JUnkGDBServerCLeve
wo Arm-none-esbi-gdb.exe
L] -
u
- Oee In the termina
[& mainc | = 0 % Outhine ! = .
opyright (¢) 2012.2918 Wind Rlver Systes - =R 0%
i il ~ e Hello World! ' t1050 evk
o miscipinich e O or . INi1mxXr e
»  manivoid] ; veid —_
#include czephyr.h
finclude cmisc/printk. by
210= vold main(void)
13
1 printk(“Helic Morld! ¥2\n", COMFIG_S0ARD);
v
) Console 5| Tasiz |* Proble, ) Bvecut. M Tem ! (@Deowg.. G imtu. @0 Power. LISWO. (Global. TpFavits [] Memory &jProgr )
2 it g o
Q coms 2
venes pooting Zephyr 05 zephyr-vl, 14,9 *eeee
Mello World! mimxrt1850 evk
Connected -..50-8859-1) W haile sertg @y
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Exercise #3: Display and Graphics @
with LittlevGL Integration

Build and flash an LCD application




Build and Flash LittlevGL

- Open a normal command prompt

- Set up the build environment
> cd %userprofile$\zephyrproject\zephyr
> zephyr—-env.cmd

- Build the LittlevGL sample application
> west build -b mimxrtl050 evk -d build\lvgl samples\guillvgl

- Flash it to the board
> west flash -d build\lvgl

- See “Hello world!” on the LCD
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Exercise #4: Configuration and @
Memory Footprint

Examine flash/ram footprint with rom_report and ram_report

Change the configuration and rebuild
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Examine Memory Footprint

- Open a normal command prompt

- Set up the build environment
> cd %userprofile$\zephyrproject\zephyr
> zephyr—-env.cmd

- Move to the LittlevGL sample application build directory
> cd build\lvgl =—

- Run reports to see flash and ram memory footprints
> ninja rom report
> ninja ram report
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Change Configuration and Rebuild

- Open samples\gui\lvgl\prj.conf in a text editor and disable logging : | I
CONFIG LOG=n (¢) 2617 Microsoft Corporation. ALl

- Open a normal command prompt

- Set up the build environment
> cd %Suserprofile$\zephyrproject\zephyr

> zephyr-env.cmd

- Rebuild the LittlevGL sample application with the new configuration
> west build -d build\lvgl -c

CONFIG_LOG | ROM (B) | RAM (B)

Move to the LittlevGL sample application build directory and rerun reports Y 80044 590628
> cd build\lvgl N 72376 588425

> ninja rom report 7668 2203

> ninja ram report
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References

- https://docs.zephyrproject.org/latest/boards/index.html

- https://github.com/zephyrproject-rtos/zephyr/releases/tag/zephyr-
v1.14.0

- https://docs.zephyrproject.org/1.14.0/getting _started/index.html#build
-and-run-an-application

- https://docs.zephyrproject.org/1.14.0/application/index.html#eclipse-
debugqing
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