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FreeRTOS - Project Setup

I l I I'PR| 2 O intuito deste tutorial € criar um projeto no

- Keil ambiente Keil contento FreeRTOS, TivaWare e

- TivaWare

um microntrolador

- FreeRTOS

@ Utilizando o Source-Code do FreeRTOS e
configurando todos os itens para o Core funcionar
sem utilizar nenhum pacote prée-configurado do

Keil.
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FreeRTOS - Project Setup

I l I rPR @ Utilizaremos a versao 10.0.1 do FreeRTOS.

- Keil @ Utilizaremos também o SDK

- TivaWare

. Verificar/Executar o outro Tutorial de como
- FreeRT

instalar e compilar este SDK.

http://www.elf74.daeln.com.br /Pdfs/Tutorial Keil TivaWare

http://www.elf74.daeln.com.br/FreeRTOS /FreeRTOSv10
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http://www.elf74.daeln.com.br/FreeRTOS/FreeRTOSv10.0.1.zip
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FreeRTOS - Project Setup

l l I rPR @ Apos fazer o download da versao 10.0.1 do FreeRTOS.

: Descompactar (0) fonte.
- Kei

 TivaWare @ Precisamos deletar os e desnecessarios.

O
FreeRTOSv10.0.1 * +
- FreeRTOS _ )

&~ e ] [J » Documentos > Keil > FreeRTOSv10.0.1 > Pesquisar em FreeRTOSv10.0.1 Q
| 'C‘D Movo Tl Classificar = \Visualizar see (D] Visualizagéo
[y ‘, Mega MNeome Data de modificagde Tipo Tamanho

. FreeRTOS 2711172017 23:57 Pasta de arquivos
4 Inicio
FreeRTOS-Plus 271172017 23:56 Pasta de arquivos
M| Galeria
| m Mew - FreeRTOS+TCP 16/11/2016 20:3 Atalho da Internet 1 KB
» @ Paulo - utfpr.edu.br
P m MNew - Stream and Message Buffers  27/11/20 Atalho da Internet 1 KB
m CQuick_Start_Guide 16/11/20 Atalho da Internet 1 KB
o Mega [ readme.txt 16/11/2016 20:32 Arquive TXT 2KB
Selecione um arquive para visualizar.
[ Desktop n Upgrading-to-FreeRTOS5-9 16/11/20 Atalho da Internet 1 KB
1 Downloads b Upgrading-to-FreeRTO5-10 271172017 23:53 Atalho da Internet 1 KB

-~ Documentos
P9 Imagens
0 Musicas

i Videos

| 8itens IEI O
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FreeRTOS - Project Setup

l l I rPR @ Copiar somente a pasta FreeRTOS para a pasta do projeto.
1 Esta pasta contém o core do RTOS, a pasta FreeRTOS-PLUS,
- Kei
- TivaWare ‘contém os codigos AWS adicionais.
FreeRTOS X + N -
- FreeRTOS
« T ] J > Documentos > Keil > FreeRTOSv10.0.1 > FreeRTOS > Pesquisar em FreeRTOS Q
® Novo Tl Classificar = Visualizar e [ visualizagio
N ‘, Meg MNome - Data d iliﬁj s Tipo | Tamai
- SR
> @ Paulo - ufpr.edubr m Ii::zteo_d0c_pages_for_the_demo_projects _I;-II ;;I:;;;; .-:I::jl:ll:t:l:e-t
[ readme.txt 16/11/2016 20:32 rquivo TXT
Ml Desktop o
i Download
P9 Imagens
0 Musicas
£ vid
5 itens IEIQ
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FreeRTOS - Project Setup

rPR @ Deletar a pasta Demo e os arquivos marcados na figura.

- Keil - - O

FreeRTOS X +
g <« T &} »  Documentos »* Keill » FreeRTOSv10.0.1 > FreeRTOS > Pesquisar em FreeRTOS Q
- TivaWare 2 ) N
'C‘D MNova Tl Classificar = Visualizar aen [ Visualizagio
- FreeRTOS
[y ‘b Mega MNome Data de modificagao Tipo Tarnal
. ‘ Demo ‘ 28/11/2017 00:04 Pasta de arquivos
% Inicio
License 27/11/2017 23:57 Pasta de arguivos
| Galeria
Source 28/11/2017 02:00 Pasta de arquivos

» @ Paulo - utfpredubr
| Atalho da Internet

‘ ﬂ links_to_doc_pages_for_the_demo_projects ‘ 16/11/20
E

‘ Q{ readme.txt 6/11/2016 20:32 Arquivo TXT

o Mega

Selecione um arquivo para visualizar.

@ Desktop

+ Downloads
~ Documentos
PN Imagens

) Misicas

i Videos

5 itens IEI
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PR

- Keil
- TivaWare

- FreeRTOS
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FreeRTOS - Project Setup

@ Na a pasta \FreeRTOS\Source\portable, deixaremos

somente as pastas MemMang e RVDS(Ports dos Cortex-M).

portable X +
& T™ [&] D > -+ Keil > FreeRTOSv10.01 > FreeRTOS > Source > portable > Pesquisar em portable a
G) Novo T Classificar = Visualizar ase @ Visualizagio
N 0 Mega MNome Data de modificagio Tipo Tamai
. ‘ BCC ‘ 1172 Pasta de arquivos
% Inicio
‘ CCs ‘ 1172 Pasta de arquivos
| Galeria
‘ CodeWarrior ‘ 1172 Pasta de arquivos
» @ Paulo - utfpredu.br
? [ 25 common | a7 Pasta de arquives
‘ GCC ‘ 772 Pasta de arquivos
o Mega ‘ IAR ‘ 7112 Pasta de arquivos
B Desktop ‘ Keil ‘ 771172 Pasta de arquivos
L Dovwnloads MemMang 27/11720 Pasta de arquivos
‘ MikraC ‘ T2 Pasta de arquivos
- Documentos
‘ MPLAB ‘ 771172 Pasta de arquivos
P Imagens ‘ MSVC-MingW ‘ 7112017 2357 Pasta de arquives Selecione um arquivo para visualizar.
) Musicas N
oWatcom 771172 Pasta de arquivos
& Videos ‘ Paradigm ‘ Pasta de arquives
Disciplinas Renesas 27/11/2017 23:57 Pasta de arquives
2024 06 Rowley 2711172017 23:57 Pasta de arquivos
Contas RVDS 27/11/20 Pasta de arquivos
SDCC 27711720 Pasta de arquivos
Aulas
Softune 27711720 Pasta de arquivos
‘ Tasking ‘ 2771142017 23:57 Pasta de arquivos
> Box
= ‘ WizC ‘ 27711420 Pasta de arquivos
s
> 3% Dropbox [ readmenet | 11072016 1354 Arquivo TXT

5 [ Fete Comnutadnr

2 itens [Elo
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FreeRTOS - Project Setup

l l I rPR @ Na a pasta \FreeRTOS\Source\portable\RVDS,

deixaremos s6 a pasta ARM_CM4F(Port do Cortex-M4F).

- Keil
- TivaWare - —
RVDS X |+ -
- FreeRTOS & ™ C J > - FreeRTOSv10.0.1 > FreeRTOS > Source > portable > RVDS > Pesquisar em RVDS Q
'C‘D Novo T Classificar = Visualizar was D Visualizagio
N ‘, Mega MNome Data de modificagdo Tipo Tamai
_ [= ARM_CA9 | 2771172017 2357 Pasta de arquivos
<% Inicio
‘ ARM_CMOD ‘ 7117201 Pasta de arquivos
| Galeria
‘ ARM_CM3 ‘ 7/11/201 Pasta de arguivos
> @ Paulo - utfpredub
aue - Hipreduar [C= ARM_CM4_MPU \ 7117201 Pasta de arquivos
ARM CMAE 37/11/2017 23:57 Pasta de arquivos Selecione um arguive para visualizar,
o Mega |= ARM_CM7 | 27/11/2017 23:5T Pasta de arquivos
£ Desktop |22 ARM7_LPC21xx | 2771172017 2357 Pasta de arquivos

+ Downloads

~ Documentos

7 itens E O
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- Keil

- TivaWare

- FreeRTOS
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FreeRTOS - Project Setup

@ Precisamos adicionar 2 arquivos na pasta do projeto:

(e FreeRTOSConfig.h = http://www.elf74.daeln.com.br/FreeRTOS /FreeRTOSConfig.h

Obs: Neste arquivo estdo diversas configuragées do RTOS, e ndo iremos explorar isto neste tutorial.

(8E] Startup_l‘vmdk.s = http://www.elf74.daeln.com.br/FreeRTOS/startup rvimdk original.S

Obs: Neste arquivo estdo as defini¢ées inicias do sistema e vetores de interrupgdo, versdo minima para funcionar.

— O
FreeRTOS_Keil_Projeto E aF
“— 4 5] (J > Documentos > Keil > FreeRTOS_Keil_Projeto > Pesquisar em FreeRTOS_Keil_Projp Q
'&) Mowvo F\D Tl Classificar = Visualizar aes (] Visualizagdo
™ Inicio MNeme Data de modificagdo Tipo Tamai
R] Galeria FreeRTOS 29/06/2024 20:5 Pasta de arquivos
T - IG/06/2024 13:5 Arauiv
| 5 @ Paulo- utfpredudbr g FreeRTOSConfig.h 29/06/202 rquive H
[ startup_remdk.S 29/06,/2024 10:42 Arquiva S
@ Mega Selecione um arquive para visualizar.
Bl Desktop
k Downloads
| Documentos
P4 Imagens
3 itens O
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FreeRTOS - Project Setup

l l I rPR @ Neste ponto temos a pasta do Projeto contendo:
J

> Documentos *» Keil * FreeRTOS_Keil_Projeto >
- Keil
- TivaWare Tl Classificar = Visualizar
Fa
- FreeRTOS Mome Data de medificagdo Tipo
FreeRTOS% 20,/06,/2024 20:51 Pasta de arquivos
| FreeRTOSConfig.h 29/06/2024 13:50 Arquive H
[ startup_rvmdk.5 29/06/2024 10:42 Arquivo S
[l » Documentos > Keil > FreeRTOS_Keil_Frojetc * FreeRTOS >
Tl Classificar = Visualizar
Ea
Mome Data de modificagdo Tipo
License 27112017 2357 Pasta de arquivos
Source 28/11/2017 02:00 Pasta de arquivos
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FreeRTOS - Project Setup

l l I @ Neste ponto temos a pasta do Projeto contendo:
rPR |;| > = Keill * FreeRTO5_Keil_Projeto * FreeRTOS *  Source >
- Keil
Tl Classificar = Visualizar
- TivaWare -
Maorne Data de modificagdo Tipo
- FreeRTOS include 2711720017 23:57 Pasta de arquivos
portable 20/06/2024 21:03 Pasta de arquivos
[ croutine.c 18/12/2017 20:36 Arquive C
Qi' event_groups.c 18/12/2017 20:36 Arguive C
[ list.c 18/12/2017 20:36 Arquive C
[ queue.c 18/12/2017 20:36 Arquive C
[ readme.tet 17/09/2013 05:17 Arquive TXT
[ stream_buffer.c 18/12/2017 20:36 Arquive C
[ tasks.c 18/12/2017 20:36 Arquive C
[ timers.c 18/12/2017 20:36 Arquive C
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FreeRTOS - Project Setup

l l I rPR @ Neste ponto temos a pasta do Projeto contendo:
|:| » = FreeRTOS_Keil_Projeto  » FreeRTOS > Source > portable >
- Keil
Tl Classificar = Visualizar
- TivaWare
Mome " Data de modificagdo Tipo
- FreeRTOS
MemMang 27/11/2017 23:57 Pasta de arquivos
RYVDS 29/06,/2024 21:08 Pasta de arquivos
|:| » - FreeRTOS » Source » portable > RWVDS >
Tl Classificar = Visualizar
Mome " Data de modificagdo Tipo
ARM_CM4F 27/11/2017 23:57 Pasta de arquivos
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- Keil

- TivaWare

- FreeRTOS
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FreeRTOS - Project Setup

@ Com o Keil aberto clicar em: Project -> New uVision Project

KA Create New Project >
™ » Este Computador » Documentos » Keil » FreeRTOS_Keil_Projeto v O Pesquisar emn FreeRTOS_Keil_P... @

Nova pasta == - 0

L

Organizar =

Doutorade Mome Data de modificagdc Tipo Tarnanho

Downloads
Menhum itermn corresponde 3 pesquisa.

GDrive

IRFBR.

Misicas

ManoPiMNeo3

OrangePlZero

Sites

Tmp

Utfpr

Vscode

[ Este Computador

Prof.: Dr. Paulo Denis Garcez da Luz

=% Rede 4
Nome: | v
Tipe: | Project Files (*.uvproj; *.uvprojx) v
A Ocultar pastas Cancelar
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FreeRTOS - Project Setup

@ ApoOs nomear o Projeto, escolher o microcontrolador.

I I R Select Device for Target Target 1'... ot

Device l
- Keil
|S|:|f'tware Packs ﬂ
- TivaWare Vendor:  Texas Instruments
Device:  TM4AC1254MCPDT
- FreeRTOS

Toolset:  ARM
Search: tmdc 12594

Description:

=W Texas Instruments Texas Instruments Tiva C Seres MCLUs offer the industry's most popular ~
5. %2 Tiva C Series ARM Cortex-M4 core with
scalable memory and package options, unparalleled connectivity
=¥ TMAC129x Series peripherals, and advanced analog integration.

€3 TM4C1294KCPDT The Tiva TM4C12%¢ MCUs are the industry's first ARM Cortex-Mé-

C:l TMACT204NCPDT based MCLUs with Ethemet MAC+PHY,

enabling customers to create a new class of highly connected products
€3 TM4C1294NCZAD that bridge the cloud and

amplify the ever-growing Intemet of Things (laT).

The Tiva TM4C12% MCLs offer several connectivity options, as well
as on-chip data protection and

LCD controller to save board space and enable connected

‘ | ﬂ applications, such as home/building automation gateways,

QK | Cancel Help

Prof.: Dr. Paulo Denis Garcez da Luz garcez@professores.utfpr.edu.br www.daeln.com.br 14/42



Tutorial - F 4:3 V. 1.1 — Sistemas Embarcados ELF74 - www.elf74.daeln.com.br

FreeRTOS - Project Setup

@ Apos escolher o Device, nao selecionar nada:

k4 Manage Run-Time Environment *
Software Component Sel. Variant Version  Description

£ @ CMSIS Cortex Microcontroller Software Interface Components

-4 CMSIS Driver Unified Device Drivers compliant to CM5IS-Driver Specifications
_ Keil + @ CMSIS-Compiler Compiler Specific Interfaces

+] @ CMSIS-View Debugger visualization of software events and statistics

I3 Compiler ARM Compiler 17.2 Compiler Extensions for ARM Compiler 5 and ARM Compiler 6

= = @ Device Startup, Systern Setup

- Tlvaware w4 File Systemn MDE-Plus ~ | 6.16.6 File Access on various storage devices

] @ Graphics MDE-Plus ~ | 68.32.3 User Interface on graphical LCD displays
_ FI‘CERTOS w4 Network MDK-Plus ~ | 7.19.0 1Pv4 Networking using Ethernet or Serial protocols

= @ RTOS FreeRTOS 10.0.1 FreeRTOS Real Time Kernel

= @ USB MDK-Plus ~ | B.17.0 USE Communication with varicus device classes

« | »f

Validation Qutput Description

Resolve Select Packs Details CK | Cancel | Help
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FreeRTOS - Project Setup

@ Projeto a ser configurado tela inicial:

@ Alterar Target 1 -> EK-TM4C1294XL

= Kell B CAUsers\Daluz\Doc: RTOS _Keil_Proj RTOS. P - piVision [Non-Commercial Use License] ] - X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
= @ == @ svscrL_mscikerc_user(d] 5 @ - S &-|E-| A
T = W [E4g R ¥ | exTmacrzonn R AT e vd
- 11vavare e o)
=% Project: FreeRTOS _Projeto
£ EK-TMACT29)

- FreeRTOS
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FreeRTOS - Project Setup

@ Apos alterar o Target 1, inserir 3 novos Grupos:

@ (FreeRTOS | Documentation | Libraries) e (Source Group 1 -> Source)

Keil I ciusers\Daluz\Doc RIOS Keil_Proj RIT0S_Projetc - WVision [Non-Commercial Use License] - x

t View Piojet Flash Debug Peripherals Tools SVCS Window Hel
Edd
2 i - ¥ | exTmacizonn M|

. Project [N-]
- TivaWare 2% Pt O3 Pt

543 EK-TMACI284KL
[ Source
(3 FreeRTOS

- FreeRTOS = s

@ srscri_RscLkerG USR] B @ - S &-|E-| X
i@

& i
<] g
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FreeRTOS - Project Setup

@ Inserir no grupo Source:

@ (main.c | startup_rvimdk.S)

- Keil
K2 ChUsersh Daluz\Documents' Keil\ FreeRTOS_Keil_Projeto’\FreeRTOS_Projeto.uvpro,
- TivaWare File Edit “iew Project Flash Debug Peripherals Tools 5SVCS Wind
-.lf _'-=
CeeRTOS N ] | | | | = ¢
- Free .- . .
B -0 ¥ ermacizean o & | b @
Project i O ¢ |

- ¥ Project: FreeRTOS_Projeto
—|-fa EK-TM4CT1204XL
—I-5F Source
J main.c
j startup_rvmdk.S
[ J FreeRTOS
[ 1 Deocurnentation

[ 1 Libraries
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- Keil

- TivaWare

- FreeRTOS

FreeRTOS - Project Setup

@ Inserir no grupo FreeRTOS:

@ (event_groups.c | list.c | queue.c | tasks.c | timers.c)

k2 Add Files to Group 'FreeRTOS'

Prof.: Dr. Paulo Denis Garcez da Luz
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Examinar; | Source j - 0
] Mome Data de modificagdo Tipo Tamanho *
portable 30/06/2024 17:06 Pasta de arquivos
[ croutine.c 18/12/2017 20:36 Arquive C 13
ere-.rent_grl:uups.c 18/12/2017 20:36 Arquive C 25
[ [ ist.c 18/12/2017 20:36 Arquivo C 9
gqueue.c 1811272017 20:36 Arquive C 92
=| readme.txt 1770972013 0517 Documento de Te... 1
[ stream_buffer.c 18/12/2017 20:36 Arquive C 43
ertasks.c 18/12/2017 20:36 Arquive C 162
| timers.c 18/12/2017 20:36 Arquivo C L
< >
MNome: |'“timers.c" "evert_groups.c” "list.c” "gueue c” "tasks.c”
Tipo: |}-'-.II files {*.%) j CI_IDse
garcez@professores.utfpr.edu.br www.daeln.com.br 19/42



- Keil

- TivaWare

- FreeRTOS
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FreeRTOS - Project Setup

@ Inserir no grupo FreeRTOS:

@ (heap_1.c)

K Add Files to Group 'FreeRTOS!

Examinar: |

[] Mome
Qf’ heap_1.c
=,
g heap_2.c
Q{heap_lc
Q{heap_ﬂf.c

theap_ﬁ.c
m Readhe

MemMang ﬂ " IfF B~
Data de modificagdo

18/12/2017 20:36
181272017 20:36
1811272017 20:36
1811272017 20:36
18/12/2017 20:36
11/02/2016 13:31

Tipo

Arquive C
Arquive C
Arguive C
Arquive C
Arguivo C

Atalho da Internet

|hea|:|_1 C

| Allfiles {*.")

Tamanho

5KE
10 KE
3KE
15 KB
16 KB
1KE

ﬂ Close

Prof.: Dr. Paulo Denis Garcez da Luz
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FreeRTOS - Project Setup

@ Grupo FreeRTOS:

k2 C:\Users\Daluz\Decuments\Keil\FreeRTOS_Keil_Projeto’\FreeRTOS_Projeto.uvproj

File Edit View Project Flash Debug Peripherals Tools  SVCS  Winde

- Keil =g —

- TivaWare EAR R ¥3 | EK-TM4CI294xL IR N & ¢
Project o B

- FreeRTOS = T4 Project: FreeRTOS_Projeto

—|-ge EK-TMACT 2941
+-LJ Source
—-1.Z FreeRTOS
_’I event_groups.c
J list.c

1 queuec

J tasks.c

_’I timers.c

J heap_1.c

1 FreeRTOSConfig.h
[ 1 Documentation

[ 1 Libraries
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FreeRTOS - Project Setup

l l I_rPR @ [nserir o readme.txt no grupo Documentation:

- Keil

E ChUsershDaluz\Docurmnentsh Keil\FreeRTOS_Keil_Projeto’\FreeRTOS_Projeto.uvprojpx - o'
File Edit View Project Flash Debug Peripherals Tools  SVCS  Window

@ | | == |

| %8| ecTmacizea K -

- TivaWare

- FreeRTOS

4
I_,H“?

Project a B
=-“%% Project: FreeRTOS_Projeto —|_
— g ER-TMACT294XL
+-£d Sowurce
41 FreeRTOS
—-iZ Documentation

j readme.tt

[ 1 Libraries
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- Keil

- TivaWare

- FreeRTOS
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FreeRTOS - Project Setup

@ Inserir o driverlib.lib (TivaWare) no grupo Libraries:

=

Localizar a pasta: \ TivaWare_C_Series-2.2.0.295\driverlib\rvmdk

E Colsers\Daluz\Documents\Keil\FreeRTOS_Keil_Projeto’\FreeRTOS_Projeto.uvpn
File Edit View Project Flash Debug Peripherals Tools SVCS  Wine

TTIET BRI
B | ??ﬂ EK-TMA4C1294XL v .;32\| db &
Project L x|

= *I¥ Project: FreeRTOS_Projeto [
—|-fa EK-TMWACT294XL
+-LJ Source
+-{ ] FreeRTOS5
+-{J Documentation
—-{Z Libraries

] driverlib.lib
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FreeRTOS - Project Setup

@ Arvore completa do Projeto:
rPR kA ChUsersh Daluzh Documents' Keil\FreeRTOS_Keil_Projeto’\FreeRTOS_Projeto.uvprojx -

File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window

- Keil =T B »>| "
EAE R 3 | EK-TM4CT1204xL v a5 | dh
Project i H J
- FreeRTOS = “& Project: FreeRTOS_Projeto —[
=g EK-TMACT1294XL
=5 Source
J main.c
J startup_remdk.S
=5 FreeRTOS
J event_groups.c
J list.c
B fUELE.C
J tasks.c
J timers.c
| heap_1.c
_] FreeRTOSCenfig.h
—I-F Documentation
J readme.txt
—I-1.F Libraries
] driverlib.lib

u”

+
e

- TivaWare

Prof.: Dr. Paulo Denis Garcez da Luz garcez@professores.utfpr.edu.br www.daeln.com.br 24/42



Tutorial - F 4:3 V. 1.1 — Sistemas Embarcados ELF74 - www.elf74.daeln.com.br

FreeRTOS - Project Setup

l "I_ @ Configurar o FreeRTOS no startup:
rPR @  Asrotinas principais do Core devem ser configuradas ... Ver o arquivo FreeRTOSConfig.h

- Keil
- TivaWare
- FreeRTOS
111 B
112 f* Map the FreeRT0OS port interrupt handlers to their CHS5IS standard names.
113 #define xPortPendSVHandler PendSV Handler
114 #define vPortSvVCHandler SVC_Handler
115 #define XPortSysTickHandler SysTick Handler
11&
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FreeRTOS - Project Setup

@ Configurar o FreeRTOS no NVIC:

@  Asrotinas principais do Core devem ser configuradas ... Alterar o startup_rvmdk.S

sFreeRTCS5S - Handlers — Inser

idos aqui

do FreeRT

PendSV Handler

SVC_Handler

SysTick Handler

] startup_rvmdk.S
B0
81 RTCS
82 EXTERN
83 EXTERN
84 EXTERN
85
86 EXPCRT
87 _ Vectors
88 DCD
89 DCD
S0 DCD
o1 DCD
52 DCD
53 DCD
54 DCD
ZiE DCD
S6 DCD
21T DCD
g DCD
99
100 DCD
101 DCD
102
103 —

__ Vectors

StackMem + Stack
Eeset Handler

HmiSR
FaultISE

IntDefaultHandler
IntDefaultHandler
IntDefaultHandler

SVC Handler

IntDefaultHandler

PendS5V Handler

SysTick Handler

- Handler alterado para FreesRTOS

handler

Han

— Handler alterado para Fr

- Handler alterado para Fre
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FreeRTOS - Project Setup

l "I_ @ Configurar o SystemClock para o FreeRTOS:
rPR w  E definida pelo RTOS uma varidvel de Clock ... Arquivo FreeRTOSConfig.h

- Keil
35
- TivaWare 40 # See http:// www.freertos.org/al0110.html .
41 e &
- FreeRTOS e |
43 #include <stdint.h>
44
45 | |extern uint32 t SystemCoreClock;
46
47 #define configCPU CLOCE HZ [SystemCoreClock)
48 #define configTICE RATE HZ ( (TickType_t) 1000}
4% | #define configIOTAL HEAP SIZE ((size_t) (1024)*12)
S0 #define configMINTMAT. STACE SIZE { (unsigned short) (128)*2)
S1 | #define configCHECE FOE STACE OVERFLOW il
52 #define configMAX PRICRITIES =3
23 #define configUSE PREEMPTICN 1
54 #define configIDLE SHOULD YIELD 1
i #define configMAX TASK NAME LEN (10)
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FreeRTOS - Project Setup

@ Configurar o SystemClock para o FreeRTOS:
rPR @ A forma mais facil de se fazer isso é criar uma varidvel global no main.c ...

- Keil — e B

l Fow i L L L L L L L L L L L L L L L L L L L L L L L L L L g L L A g L g A L L A L L A L L R LA
L T T T T T T AT T T AN T AT A A A T T A T T T T AT T AT A AT T AT AT A AT T AN T AT A A AT T AT AT AT AT AT TAATATAAATATAAATTTTNT
2 | Prof. Paulo Denis Garcez da Luz - 2024/15
- TivaWare 3 | Desenvolvido para a placa EX-TM4Cl294¥L com SDE TivaWare e FreeRTOS
4 | Programa exemplo de blink usando 1 led e FreeRTOS
5 O L L L L g L L g L L A L L L A g L g L L gt g A L g g L g A A g L g g T A g A A A g g A . I At gl g L L C i L L
FreeRTOS T T T AT T T AT T T AT A A A T T AN T AT T AN T T AT AT T A AT T A T TN AT AT TN AT T AT AT AT AT A AT T AT ATAAATATAAATATAAATTT
o
T TivaWare uC: Usado internamente para identificar o uC em alguns .h da TivaWare
8 #Fdefine PART THM4C12S54NCPDT 1
Z

10

11 <stdbool.h>

12 "inc/hw_memmap.h"

13 "driverlib/debug.h"™

14 "driverlib/gpioc.h"

15 "driverlib/sysctl.h"

1& = "driverlib/systick.h"

17

18 J* Bibliotecas FreseRTOS

15 #include <stdint.h>

20 "FreeRTCS5.h"

21 "task.h"

22

23 avel Global com o wvalor do SystemClock:
24 SystemCoreClock=16000000;
25
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FreeRTOS - Project Setup

@ Configurar Propriedades do Projeto:

M3 C\Users\Daluz\Documents\Keil\FreeRTOS_MyBlinky\FreeRTOS_MyBlinky.uvprojx - pVision [Non-Commercial Use License]

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
EHa [F:Y I [# syscTLRsCLkeFG_USERV| 5 o | @ - | @ S &-1E-| A
- $9 | ExTMactzean DI
Project L | _] startup_mmdk.s ] mainc ] readmetxt
=-*1% Project: FreeRTOS_MyBlinky Iz
=g EK-TMACT1294XL Prof. Paulo Denis Garcez da Luz - 2824/15
-5 Source #5 Options for Target 'EK-TM4C1294XL.., Alt=F7 |nvolvido para a placa EK-TMAC1294XL com SDK TivaWare e FreeRTOS
rama exemplo de blink usando 1 led e FreeRTOS.
_1 startup_rvr .
Add Group... /
#-[] main.c &
Manage Project Items...
—-\F FreeRTOS g ! plo para aprender a configurar o projeto no KEIL(5.36) com TivaWare(2.2.8.295) e FreeRTOS|
. Open Map File
= _] list.c
701 quevec Open Build Log as figuras abaixo e configurar o projeto de forma identica com os (Grupos):
4 ' ) ] rial: http://www.elf74.daeln.com.br/Pdfs/Tutorial Keil TivaWare_ FreeRTO05.pdf
w1 tasks.c Rebuild all target files - - -
-] timers.c Build Target F7 Juir os arquivos: main.c | startup_rvmdk.5 no projeto - (Source)
w1 port.c uir o driverlib.lib (..\TivaWare_C_Series-2.2.8.295\driverlib\) - (Libraries)
¥ | Show Include File Dependencies uir o readme.txt - (Documentation)
= _] heap_1.c

Incluir os arquives: list.c | queue.c | tasks.c | timers.c | port.c | heap_l.c | FreeRTOSCon:

1 FreeRTOSConfig.h

—-1c% Libraries Options:
] driverlib.lib Fig@ Device.png -» Escolher: TM4C1294NCPDT
. - Figl_Target.pn -» ARM Compiler: use default compilar version 5
=5 Documentation Fi§2:0ut§ut.2n§ -» Check: Er‘eate HEX file °
] readme.tct Fig3_Listing.png -» Verificar os checkBoxes ...
figd_User.png -» After Build/Rebuild - Run #1: fromelf.exe --bin Objects\FreeRTOS_MyBli:
figs_C_C++.png -» Include Paths: .;.\FreeRTO5\Source‘\include;.\FreeRT0O5\Source\portable\l
fig6_Asm.png -
fig7_Linker.png -» Misc Controls: --entry Reset_Handler

figd 1 Debug.png -» Select: Stellaris ICDI
figd 2_Settings.png -» Select: Reset and Run
figo Utilities.png -»

Obs:
0 diretdrioc "TivaWare_C_Series-2.2.8.295" deve estar presente no mesmo

nivel que o diretdric "FreeRTOS_MyBlinky" e deve estar previamente compilado.
Caso tenha problemas na compilagdc do TivaWare_C_Series pode descarregar

a versdo do prof. pré-compilada em:

-EIProject E:: 5

Build Qutput
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FreeRTOS - Project Setup

@ Configurar Propriedades do Projeto: (TM4C1294NCPDT)
FPR
. Device lTarget ] Output ] Listing ] |zer ] CIC-H] Asm ] Linker ] Debug ] Lftil'rties]
- Keil .
|'3-:-f't'.'.'a|'-3 Packs J
- TivaWare | Vendor: Texas Instruments Software Pack
Device: TMAC12%4NCPDT Pack: |Keil TM4C_DFP.1.1.0
- FreeRTOS : » N
Toalset: ARM URL:  pittp:/fwww keil.com/pack.
Search: |
€3 TM4C1284NCPDT j Texas Instruments Tiva C Series MCUs offer the industry's most ~
[ popular ARM Cortex-M4 core with
[ €3 TM4C1294NCZAD scalable memaory and package options, unparalleled connectivity
[ £ TMAC128TNCZAD perpherals, and advanced analog integration.
. €3 TM4C1299KCZAD The Tiva TMAC12% MCUs are the industry's first ARM Cortex-M4-
[ £ TMACT28SNCZAD based MCLUs with Ethemet MAC<FPHY,
enabling customers to create a new class of highly connected
€3 TM4C129CNCPDT products that bridge the cloud and
g TMACTIOCMETAD amplify the ever-growing Intemet of Things (loT).
The Tiva TMAC125% MCLUs offer several connectivity options, as well
€3 TM4C129DNCPDT as on-chip data protection and
LCD controller to save board space and enable connected
% TMACT23DNCZAD applications, such as home/building automation gateways,
1 | |- | connected human-machine intefface (HMI), networked sensor W
QK | Cancel Defaults Help |
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FreeRTOS - Project Setup

@ Configurar Propriedades do Projeto: (Use default compiler version 5)

I PR ki Options for Target 'EK-TWM4C1 204X >

Device Target ll:lutput] Usting] |zer ] CIC-H] Asm ] Unker] Del:nug] Ll'tilities]

- Keil Code Generai .
Texas Instruments TM4CT1234NCPDT ade aeneralin
] ARM Compile ILlse default compiler version 5 ;I
- TivaWare ¥tal (MHz): |<undefined: |
- FreeRTOS By natcms | e J [ Use Cross-Module Optimization
System Viewer File: ¥ lse MicroLIB o
|T[-.-1LC'IESLI'-JCF‘DT_S'-;EI J Foating Paoirt Hardware: |Single Precision ﬂ
[ Use Custom File
Read/Cnly Memory Areas ReadWrite Memory Areas
default  off-chip Start Size Startup default off-chip Start Size Molnit
ROM1: | | .  RAMI: | | N
[ RoM2: | | s [ RAMZ: | | I_
~  RoM3: | | s ~  RAM3: | | I_
an-chip an-chip
¥ IROMT: |00 (0100000 o ¥ IRAM7: |0x20000000 (040000 r
™ IROMZ: | | - © IRAMZ: | | r

QK | Cancel | Defaults | Help |
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FreeRTOS - Project Setup

@ Configurar Propriedades do Projeto: (Output)
rPR kA Options for Target 'EK-TM4C1294%L" %

Device ] Target Output l Listing ] Lser ] CIC-H] Asm ] Linker ] Debug ] Lftil'rties]

- Keil

. Select Folder for Objects... | Mame of Executable: |M?B"l‘lk'ﬁ
- TivaWare
- FreeRTOS Create Executable: \Objects'\MyBlinky

W Debug Information [ Create Batch File

[+ Create HEX File

[+ Browse Information

(" Create Library: .\Objects'MyBlinky lib

QK | Cancel Defaults Help |
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FreeRTOS - Project Setup

@ Configurar Propriedades do Projeto: (Listing)
rPR K Options for Target 'EK-TM4C1294XL' ”

Device ] Target ] Output  Listing l ser ] CIC-H] Asm ] Linker ] Debug ] Ll'tilities]

- Keil
. Select Folder for Listings... Page Width: |79 = Page Length: |66 :I:
- TivaWare | = =
[ Assembler Listing: .“\Listings'"lst
- FreeRTOS

i

-

[ C Preprocessor Listing: .\Listings'"i

[v Linker Listing: \Listings'MyBlinky map
[+ Memory Map [v Symbaols I+ Size Info
I+ Callgraph [v Cross Reference [+ Totals Info

v Unused Sections Info
Iv¥ Veneers Info

QK | Cancel Defaults Help |
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FreeRTOS - Project Setup

Configurar Propriedades do Projeto:

fromelf.exe --bin Objects\FreeRTOS_Projeto.axf --output Objects\FreeRTOS_Projeto.bin

Tutorial - F 4:3 V. 1.1 — Sistemas Embarcados ELF74 - www.elf74.daeln.com.br

K Options for Target 'EK-TM4C1204KL"

Device ] Target ] Output ] Listing User |C/C+s I}’-‘-.CE}] Asm ] Linker ] Del:uug] |kilities ]

Command ltems User Command Stop on BExi.. 5.
—|--Before Compile C/C++ File
[ Run21 (2| Not Specified ([
[ Run#2 (22| Mot Specified [
—|--Before Build/Rebuild
™ Run#1 (22| Mot Specified [
[ Run#2 (2| Not Specified ([
=|-After Build/Rebuild
[v¥ Run#1 fromelf.exe --bin Objects\FreeRTOS_Projeto.axf .. ij ot Specified ||
[ Run#2 TS Mot Specified ([
[ Run ‘After-Build’ Conditionally
[+ Beep When Complete [ Start Debugging
QK Cancel Defaults Help |
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FreeRTOS - Project Setup

Configurar Propriedades do Projeto (4 paths):
.;.\FreeRTOS\Source\include;.\FreeRTOS\Source\portable\RVDS\ARM_CM4F;..\TivaWare_C_Series-2.2.0.295

I I R kA Options for Target 'EK-TM4C1294%L" *

Device ] Target ] Output ] Listing ] User C/Ces l}-‘-sm ] Linker ] Debug ] Lftil'rties]

E

B

- Keil
Preprocessor Symbols
- TivaWare
Define: |
- FreeRTOS Undefine: |
Language / Code Generation
[ Execute-only Code [ Strict ANSIC Wamings: |}-'-.II Wamings ﬂ
Optimization: |Level D00} = [ Enum Container always int [
[ Optimize for Time [ Plain Charis Signed [ Mo Auto Includes
[ Split Load and Store Multiple | Read-Cnly Position Independent [ C99 Maode
[v One ELF Section per Function [ Read-Write Posttion Independent [ GMU extensions

ln;';ltﬁe |I;.KFreeHTDSRSuurce‘-Jnclude;.KFreeHTOS\Suurce\.pnrtable\HUDS‘-.AHM_CI".'MF;..‘Cl"n.raWare_C_Se ll
S

Misc |
Controls

Compiler | —cpu Cortex-M4 fp.sp -0__EVAL -g 400 —apcs=interwork —split_sections - . -l s
control | /FreeRTOS/Sourcesdinclude -1 /FreeRTOS5/ Source/portable/RVDSAARM_CM4F -|
string

QK | Cancel Defaults Help |
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FreeRTOS - Project Setup

B

@ Configurar Propriedades do Projeto (4 paths):
I PR .;.\FreeRTOS\Source\include;.\FreeRTOS\Source\portable\RVDS\ARM_CM4F;..\TivaWare_C_Series-2.2.0.295

Folder Setup 7 >
- Keil

Setup Compiler Include Paths: e O K -
- TivaWare :

MFree RTOS Sourceinclude

MFreeRTOSYSource portable \RVD S ARM_CM4F
- FreeRTOS wTivaWare_C_Seres-2.2.0.255

QK Cancel
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FreeRTOS - Project Setup

@ Configurar Propriedades do Projeto: (Asm)

7 Options for Target 'EK-TMACT1204%L' >
De'-.-'ice] Target ] Output ] Usting] User ] C/C++ Asm lUnker ] Debug ] |kilties ]

Conditional Assembly Control Symbaols

Define: |

Language / Code Generation

[ ReadCnly Posttion Independent [ Split Load and Store Multiple
[ Read-Write Position Independent

[ Thumb Mode [ Execute-only Code

[ Mo Wamings | No Auto Includes

Include
Paths | J
Misc |
Caontrols
Assembler  |—cpu Cortex-M4fp.sp —pd " EVAL SETA 1" -g —apcs=interwork —pd "__MICROLIB SETA 1" E

control  |-] ARTEY_EK-TM4C1294%L
string

| QK | Cancel Defaults Help
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FreeRTOS - Project Setup

@ Configurar Propriedades do Projeto: (--entry Reset_Handler)

I PR 7 Options for Target 'EK-TMACT1204%L' >

De'-.-'ice] Target ] Output ] Usting] zer ] CIC-H] fem  Linker l Debug ] Litilties ]

- Keil
[ Use Memoary Layout from Target Dialog ¥/0 Base: |
- TivaWare [ Make RW Sections Position Independent R0 Base: |I]uDDDDDDDD
[ Make RO Sections Posttion Independent R/ Base |I]':-:2DDDDDDD
- FreeRTOS [ Dont Search Standard Libraries

) , o
[v Report might fail' Conditions as Emors LELE T |

Scatt - :
catter = | e

Misc ||—Sntry Reset_Handler
controls
Linker |-cpu Cortex-M4fpsp "o Y
control  |ibrary_type=microlib —obase (00000000 —ntry G 00000000 —w-base (20000000 —entry Reset_t
string W

| QK | Cancel Defaults Help
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FreeRTOS - Project Setup

@ Configurar Propriedades do Projeto: (Debug)
I PR 7 Options for Target 'EK-TMACT1204%L' >
De'-.-'ice] Target ] Output ] Usting] User ] CIC-H] Asm ] Linker Debug ]Util_'rties |
- Keil -
{" Use Simulator  with restrictions Settings ' lsze: ISteIIaris Icol ;I Settings
- TivaWare [ Limit Speed to Real-Time
[ Load Application at Startup [+ Runto main() ¥ Load Application at Startup [+ Run to main()
- FreeRTOS Initialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings
[+ Breakpoints v Toolbox [v Breakpoirts ¥ Toolbox
[v Watch Windows & Peformance Analyzer v Watch Windows v Tracepoirts
[v Memary Display [v System Viewer [v Memary Display v System Viewer
CP L DL : Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | -MPU |SARMCM3.DLL | -MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCI'u1.DLL |—pCI".'14 |TCI'-.-1.DLL |1:cr»f|4
[ Wam ff outdated Executable is loaded [ Wam ff outdated Executable is loaded
Manage Component Viewer Description Files ... |
| QK | Cancel Defaults | Help
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FreeRTOS - Project Setup

U-I_rpR @ Configurar Propriedades do Projeto: (Utilities)
v

Device | Target | Output | Listing | User | C/C++ | Asm | Linker | Debug Utilities l

- Keil
Corfigure Flash Menu Command
- TivaWare {* |Jze Target Oriver for Flash Programming [¥ Use Debug Driver
- — Use Debug Driver — Settings [+ Update Target before Debugging
- FreeRTOS 4

it Fie: J Edt..

(" Use Extemnal Tool for Flash Programming

Cnmmand:l J

Arguments: |

-

Corfigure Image File Processing (FCARM):
Output File: Add Output File to Group:

Source j

Image Files Root Folder: | Generate Listing

QK | Cancel Defaults Help
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FreeRTOS - Project Setup

@ Projeto completo:

I C\Users\Dalus\Doc RTOS_MyBlinky\FreeRTOS_MyBlinky - wision [Non-Commercial Use License] - x
File Edt View Projec Flash Debug Peripherals Tools SVCS Window Help
. ELEE] 3| || m | | B ssonrsaxcrsuser] S # | Q-] @ O & @~
- Keil ©EE e | W] mmome UK B 6D @
Project Z:00Fs ey v x
=45 Project: FreefTOS_MyBlinky -
5 EK-TMACT204XL
- TivaWare & e
[ startup_rvmdk.S
@B mainc
55 FreefTOS .
a0 Rt
- FreeRTOS -l
@D tasksc
@] timers.c
@0 portc
@] hesp_ic
[ FreeRTOSConfigh
55 Libraries
[ drivedib.lib o "
55 Documentation b
] readme.tct 21
23/ Variivel Global com o
24 uint32_t SystemCoreClock=16000
25
26
29/ Protétipos das Tasks */
30 void vIaskl(void *pvParameters):
31
32 int main(veid)
338
34| /+ eriagio da varia criagio da task * .
B project [@so0rs | O runtions | Uy ter < s

Build Output @
Rebuild started: Project: FreeRTOS MyBlinky

*** Using Compiler 'VS.06 update 7 (build 960)', folder: 'C:\Keil vS\ARM\ARMCC\Bin'

Rebuild target TH4C1254KL"

assenbling starcup_rvmdk.S...

compiling list.c.
compiling main.c.
compiling queus.c
compiling timers.c...
compiling port.c.
compiling tasks.c...
compiling heap l.c...

linking...

Program Size: Code=9548 RO-data=628 RW-data=108 ZI-data=13140

After Build - User command #1: fromelf.exe —-bin Objects\FreeRTOS_MySlinky.axf —-output Objects\FreeRTGS MyBlinky.bin
" .\Objects\FreeRTOS MyBlinky.axf" - 0 Error(s}, 0 Warning(s).

Build Time Elapsed: 00:00:03

Stellaris ICDI L2435 CAP| NUM| SCRL OVR RAW
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FreeRTOS - Project Setup

® Mini FreeRTOS pre-configurado para os Projetos:
rPR iz (.zip feito pelo professor)

http://www.elf74.daeln.com.br/FreeRTOS /FreeRTOSv10.0.

- Projeto

@ Exemplo Projeto FreeRTOS-MyBLinky:

= (projeto feito pelo professor)

http://www.elf74.daeln.com.br/FreeRTOS /FreeRTOS MyB
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