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1. Introduction to ARM packs

1.1 Introduction to the software pack

ARM packs provide support for microcontroller devices and development boards, including
Software Components such as drivers and middleware, and can include example projects and code
templates. The following types of packs are available.

(1) Device Family Pack (DFP): generated by a silicon supplier or tool vendor to provide support
for creating software applications for a specific target microcontroller.

(2) Board Support Pack: Published by the board supplier to provide software support for the
peripheral hardware installed on the board.

(3) CMSIS software pack: provided by ARM, including support for the CMSIS core, DSP and
RTOS.

(4) Middleware Pack: created by chip suppliers, tool suppliers or third parties; reduces
development time by providing software integration of common software components (e.g. software
stacks, special hardware libraries, etc.).

(5) In-house components: developed by the tool user for internal or external distribution. The
software components include the following.

(1) Source code, libraries, headers/configuration files and documentation.

(2) Complete example project demonstrating the use of software components that can be
downloaded and implemented on the evaluation hardware.

(3) Code templates to facilitate the use of software components.

A complete pack is a ZIP file containing all the required software libraries and files, as well as a
pack description file (PDSC file) containing all the information about the pack, the structure of which
is defined in CMSIS ( http://www.keil.com/CMSIS/Pack ).

1.2 Software pack development

1.2.1 The software pack development process

The process of developing a software pack is equivalent to the completion of a product,
hence the introduction of the concept of Product Lifecycle Management (PLM), which consists
of the following four phases: (1) concept generation, where the product is defined based on the
pack requirements and the first functional prototype is created; (2) design, where the prototype is
tested and the product is implemented according to the technical features and requirements, and
the product is verified through extensive testing of functionality and specifications; (3) release,
where the product is manufactured and brought to market; and (4) service, where the product is
maintained, including support for customers, and finally continuous optimisation to end the
product cycle.

The following are the main processes faced when creating a software pack.

Generate pack

Figure 1.1 Software pack development process
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First, the pack is generated according to the specific components, i.e. the software components
such as header files and library files are organised according to the requirements using PDSC files,
after which the corresponding version of the pack can be generated using the pack generation tool.
The final pack will be generated after testing.

1.2.2 Preparation of PDSC documents

PDSC files are based on Extensible Markup Language (XML), which allows the modules
contained in a pack to be organised in a specific format, and are described in detail according to
the structure of a PDSC file.

The first two sentences are declared in XML format, which is defined in the PACK xsd file
in the MDK, so there is no need to modify it; the <name> and <vendor> tags define the basic
contents of the pack and are also used for the file name of the PACK file, so this PDSC file should
be named Tencent. TencentOS-tiny.pdsc; the < description > tag describes the pack information
that will be displayed in the pack installer; the < url> tag can contain a URL with a link to
download the pack for the user's convenience; the < license > tag contains the protocol that the
user needs to follow to use the pack; the < support > tag contains a description of the pack. Figure

1.2 shows the pack interface for the following code.
<? xml version="1.0" encoding="utf-8"? >
<pack schemaVersion="1.0" xmlns:xs=http:/www.w3.0rg/2001/XMLSchema-

instancexs:noNamespaceSchemal ocation="PACK.xsd">

<name> Tencent</name>

< description > Description of your pack</description

<vendor> TencentOS-tiny</vendor>

<url> https://github.com/OpenAtomFoundation/TencentOS-tiny</url
<license>LICENSE.txt</license>

< supportContact> ...</supportContact>

KA select Software Packs for Target ‘Target 1° X
[¥ Use latest versions of all installed Software Packs
Selection Version Description
atest 57.0 CMSIS (Cortex Microcontroller Software Interface Standard)
atest 2.6.2-dev3 CMSIS Drivers for external devices
atest 1.1.0 ARM mbed Client for Cortex-M devices
atest 6.2.0 Keil MDK-ARM Professional Middleware for ARM Cortex-M based devices
atest 2.00 STMicroelectronics STM32F0 Series Device Support, Drivers and Examples
atest 2.00 STMicroelectronics STM32F1 Series Device Support, Drivers and Examples
atest 2.9.0 STMicroelectronics STM32F4 Series Device Support, Drivers and Examples
atest 2.14.0 STMicroelectronics STM32F7 Series Device Support, Drivers and Examples
atest 1.3.0 STMicroelectronics STM32G0 Series Device Support
< atest 2.00 STMicroelectronics STM32L0 Series Device Support, Drivers and Examples
Keil 32L4xx¢_DFP atest 2.30 STMicroelectronics STM32L4 Series Device Support, Drivers and Examples
Keil M32L5xx_DFP atest 1.3.0 STMicroelectronics STM32L5 Series Device Support
Kei UCLEO_BSP atest 1.8.0 STMicroelectronics Nucleo Boards Support and Examples
Kei DFP atest 1.0.0 Versatile Express Device Family Pack for Cortex-A
Nuvoton:NuMicro_M2351_BSP atest 1.02 MNuvoton ARM Cortex-M NuMicro Family M2351 BSP Support
Segaer:Segaer RTT Logger atest 1 I i i ger's J-Link Real-Time Terminal
atest 2.1.5 |Tencemastiny for external devices I
vendor:name version description
Cancel Help

Figure 1.2 Pack corresponding to the program
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Next are the modules of the PDSC file. The < releases> tag defines the version of the pack,
where the developer can mark when the version is updated, so that when the pack is generated,

the system will automatically generate the latest version of the pack.
<releases™>
<release version=""1.0.1">
Sep/3/2021, version name
</release>
<release version=""1.0.0">
Sep/1/2021, version name
</release>
</releases>
The < taxonomy> tag is used to define the description for each component, as shown in
Figure 1.3, by identifying where the description is located with the following code for Cclass,
Cgroup and Csub, doc is used to specify the description file (which may or may not be added)
and then adding the name of the description.
<taxonomy>
<description Cclass="TencentOS tiny" Cgroup="xx" Csub="xx" doc =
"examples/index.html">TencentOS tiny</description>

</taxonomy>

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

% Board Support MCBSTM32E |~ 200 Keil Development Board MCBSTM32E

% cmsis Cortex Microcontroller Software Interface Components

@ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
% Device Startup, System Setup

# File Systemn MDK-Pro 6.2.0 File Access on various storage devices

& Graphics MDK-Pro 526.1 User Interface on graphical LCD displays

% Network MDK-Pro 6.2.0 IP Networking using Ethernet or Serial protocols

® Segger Tools

e MOKARM |10 [Tencemos iy |

@ arch xtaxonomy>description

# cmsis_os

example
% kernel

Figure 1.3 < taxonomy> tag

The < keywords > tag defines the keywords for the pack, which can be used to search for the
pack you need when downloading packs from the ARM website.

<keywords >

<keyword>Tencent</keyword>

</keywords >

The < requirements > tag defines the associated installation requirements for the pack, i.e.
when installing this pack, other packs need to be installed online (URL: MDKS5 Software Packs
(keil.com)), for example the following definition requires us to install the CMSIS 5.7.0 pack for
ARM.

<requirements>

<packs>
<pack vendor="ARM" name="CMSIS" version="5.7.0"/>
</packs>

</requirements
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Next is the < conditions> tag, which is used when designing < components™> to indicate the
dependencies of each component in the pack, i.e. the use of this component also requires the
selection of other components. Under this tag multiple conditions can be defined, each of which
can have multiple conditions defined, where < conditions id> is the condition name, < description>
is the condition information, and then the defined condition, where < accept> means that the
condition is optional. When multiple < accept>s exist, the user must satisfy at least one of them to
use the condition; < require> means that the condition is mandatory, otherwise the component
cannot be used. Within the conditions, there is some specific indicative syntax. If a condition
named Cortex MO is selected by the developer when designing the < component>, then the user
will need to comply with the condition when using the < component>: where <accept
Dvendor="ARM:82" Dname="ARMCMO0"/> means that the user needs to select the ARM-Cortex
MO core, <require condition="condition id"/> is a nested condition, which means that the user
also needs to meet the requirements corresponding to that condition, <require Cclass="
TencentOS tiny" Cgroup="kernel" Csub="core"/> indicates that the user also needs to select the

core component.
<conditions>
<condition id="Cortex M0">
<description> Cortex-M0</description>
<accept Dvendor="ARM:82" Dname="ARMCMO0"/>
<require condition="condition id"/>
<require Tcompiler="ARMCC"/>
<require Cclass="TencentOS tiny" Cgroup="kernel" Csub="core"/>
</condition>
</conditions>
Then there is the < components> tag, which describes all the files contained in the pack.
When writing programs under this tag, the files need to be divided according to file categories. In
the following code, a <component> of Keil:: TencentOS tiny:: arch::arch is defined and <
description> isthe information about the component, as shown in Figure 1.4.

Manage Run-Time Environment X
Software Component Sel. Variant Version Description
= ® CMsIS Cortex Microcontroller Software Interface Components
» ® CMSIS Driver nifi Vi rivers compliant MSIS-Driver ification
o ¥ Device Startup, System Setup < taxonomy >description
=¥ File System MDK-Pro 6.2.0 File Access on various storage devices
0 @ Graphics MDK-Pro 5.26.1 User Interface on graphical LCD displays
= ¥ Network MDK-Pro 6.20 1P Networking using Ethernet or Serial protocol
= ¥ Segger Tools Cvariant
@ Tencentos tiny Cclass
- arch Cgroup Cversion <component>description
¢ arch CSLIb v 1.0.1 arch for arm_v7m_cortex_m4_armcc
s ¥ cmsis_os
R 4 example
7 ¥ kemnel
s ® Uss MDK-Pro 6.2.0 USB Communication with various device classes
o ® mbed

Figure 1.4 <component> definition screen
<components>
<component Cvendor="Keil" Cclass="TencentOS tiny" Cgroup="arch" Csub="arch"
Cversion="1.0.1"condition=" condition id">
<description> description </description>
<files>

<file category="doc" name="Documentation/General/html/driver 12C.html"/> -->



<file category="include" name="arch/arm/arm-v7m/common/include/"/>

<file category="header" name="arch/arm/arm-v7m/cortex-m0+/armcc/port.h"/>

<file category="header" name="arch/arm/arm-v7m/cortex-m0-+/armcc/port_config.h"
attr="config"version="1.1.0"/>

—"

<file category="source" name="arch/arm/arm-v7m/common/tos_cpu.c"/>
</files>

</components™>

condition=" condition id" is the <condition> tag introduced above, so that the user also needs
to satisfy the dependencies required by the condition when using the component. In addition,
when defining a <component>, files need to be added according to the <files> ...</files> syntax
of the above procedure, where the file category is defined as shown in Table 1-1, where the path
to the file and the specific In the pack, the files we add are not editable by default. To make it
easier for the user to configure the files, we need to add the attribute attr="config" and update the
different versions of the files by version.

Table 1-1 File category definitions

category Meaning
doc Documents, which can be web pages or other links
include Contains all the headers under a certain path
header Contains specific header files under a certain path
source .c source file

In order to adapt the pack we design to different cores, i.e. none of the files that do not match
the user's ARM core when using the pack, we can add <files> as follows: (1) in the condition
condition, add a program like < require Dvendor="ARM:82" Dname=" ARMCMO"/>, which
indicates that the user is required to select the ARM Cortex-MO core; (2) when adding the
<files>, we can keep the same name for the Cgroup and Csub of the same type of file for different
cores, and add the condition defined in (1), so that when the user selects the for different kernels,
only the files consistent with that kernel will appear.

Also, if multiple packs need to be defined in a PDSC file, the following code structure can be
used, where each < bundle> tag defines a pack.
<components>
<bundle Cbundle="MDK-ARM" Cclass="TencentOS tiny" Cversion="1.0.0">
<description> TencentOS tiny</description>
<doc>examples/index.html</doc>
< component
<! -- Component content -->
</component
</bundle>
<bundle Cbundle="MDK-ARM" Cclass="TencentOS tiny" Cversion="1.0.0">
<description> TencentOS tiny</description>
<doc>examples/index.html</doc>
< component
<! -- Component content -->

</component



</bundle>
</components>
In addition, PDSC files can also contain <devices>, <apis>, <boards> and <examples>,

which are provided by ARM or other device or board manufacturers, for the device, api library
files, board level and corresponding example files, as described in ARM CMSIS packs.

Finally, the PDSC file needs to be completed by adding </pack> at the end to indicate the
end of the file.

1.2.3 Generating packs
After the PDSC file has been written, in order to generate the final pack, three more files

need to be prepared as shown in Figure 1.5. PackChk.exe is used to verify that all the files
included in the pack exist, i.e. are complete; gen pack.bat is a Windows batch file that requires us
to make changes to the path in the file and is used to generate the pack PACK. xsd is the schema,
which is used to develop the XML specification to validate the PDSC files we have written. In
addition, the 7-Zip File Manager software is needed to compress the files and create the

integrated packs.
] PackChk.exe 2021/7/19 22:39 MWRER 2,485 KB
%] gen_pack.bat 2021/9/2 1416 Windows fitiHE=TE 3 KB
2 PACK.xsd 2021/7/19 22:39 XML Schema File 85 KB

7-Zip File Manager
Figure 1.5 Software configuration required to generate the pack

First open gen pack.bat using Notepad or Notepad++ and make the following changes to the
following areas, as shown in Table 1-2.

SET ZIPPATH=C:\Program Files\7-Zip

SET RELEASE PATH=..\Local Release

SET PACK_VENDOR=Tencent

SET PACK_NAME=TencentOS-tiny

SET PACK_FOLDER_LIST=arch osal kernel examples

SET PACK_FILE LIST=%PACK VENDOR%.%PACK NAME%.pdsc README.md LICENSE.txt

Table 1-2 gen_pack.bat modifications

Code Meaning
SET ZIPPATH Installation path for 7-Zip File Manager software
SET RELEASE PATH The path to the generated pack, as a relative path
SET PACK_VENDOR The <vendor> tag in the PDSC file
SET PACK NAME The <name> tag in the PDSC file
SET PACK_FOLDER LIST Path to where the pack contains the files
SET PACK FILE LIST Path to README.md LICENSE.txt

Once you have modified gen pack.bat, you can create the pack by first using cmd to open the
command line interface of your computer, executing the cd command to go to the path where
gen_pack.bat is located, then typing gen pack.bat and clicking enter, as shown in Figure 1.6.



gen_pack.bat will compress the files in order, then read the The PDSC file will then be read,

checkedfor data integrity and file dependencies, and the pack will be generated.

M Germany GmbH 411 rig

nd |

Figure 1.6 Pack generation interface

At this point the generated packs can be seen under the Local Release path.

s

=5 X =3 Foh
B Tencent.TencentOS-tiny.1.0.0.pack 2021/9/18 16:22 uVMision Software... 682 KB

Figure 1.7 Software pack



2. TencentOS-tiny pack

Tencent IoT operating system (TencentOS tiny) is a real-time operating system developed by
Tencent for the IoT field, featuring low power consumption, low resource consumption, modularity
and scalability. tiny provides the most streamlined RTOS kernel, which is scalable and configurable,
and can be flexibly ported to a variety of terminal MCUs. At the same time, TencentOS tiny provides
one-stop software solutions for IoT terminal manufacturers to facilitate the rapid access of various
IoT devices to Tencent Cloud. It can support a variety of industry applications such as smart city,
smart water meter, smart home, smart wear, and connected car.

Therefore, in order to effectively reduce developers' development time in porting TencentOS
tiny to ARM kernel microcontrollers, this paper completes the packaging of third-party TencentOS
Tiny pack and packs based on MDK, enabling the use of MDK pack to directly generate TencentOS
Tiny projects for different MCUs.

2.1 Software pack contents

In conjunction with the algorithmic architecture of TencentOS tiny, the pack designed in this
paper includes the elements shown in Table 2-1.

Table 2-1 Software pack contents

Contents Function
Includes arch files for cores Cortex-MO0+, Cortex-MO,
arch Cortex-M3, Cortex-M4, Cortex-M7, Cortex-M23,

Cortex-M33 under TencentOS-tiny\arch\arm

Including the files in the core, hal path under

kernel TencentOS-tiny\kernel and tos _config file
cmsis_os Files corresponding to TencentOS-tiny\osal\cmsis_os
helloworld main . .
The main file for testing the pack
. The interrupt functions need to be modified according
example mcu_1t.c

to this file when porting the pack

The user can add the header file of the corresponding
mcu_platform.h

microcontroller to this file

The software pack has the following features.

(1) The pack packs the TencentOS tiny software for the ARMCortex-M0+, Cortex-MO,
Cortex-M3, Cortex-M4, Cortex-M7, Cortex-M23 and Cortex-M33 cores, allowing users to
quickly integrate the TencentOS tiny corresponding kernel in a Keil project.

(2) The pack can automatically adapt to the kernel selected by the user and the arch file can
be displayed automatically according to the kernel, thus facilitating the user's use.

(3) When the user checks a component, the pack will automatically prompt that other
modules need to be checked and can be checked with one click using Resolve in the interface to
prevent omissions.

(4) Users can modify the tos config file of the corresponding kernel on their own to tailor

the functions of TencentOS tiny.



2.2 Software pack installation

The next step is to introduce the installation of Tencent.TencentOS-tiny pack, first double-
click the pack in Figure 1.5, then enter the installation interface as shown in Figure 2.1(a), click I
agree to all the terms of the preceding License Agreement, then click next to install. The
installation completion screen is shown in Figure 2.1(b).

Pack Unzip: Tencentos tiny 1.0.9 s Pack Unzip: Tencentos tiny 1.0.9 X
License Agreement KE I u Keil Pack Unzip completed KE I E
Please read the following icense agreement carsfuly Tools by ARM Tencentos finy 1.0.8 Tools by ARM

To continue with SETUP, you must accept the terms of the Lizense Agreement. Ta accept the agreemet, click the check box below:

Keil Pack Unzip has performed all requested operations successfully,

B5D 3-Clause License A~
Tencent is pleased to support the open source community by making TencentOS available.

Copyright C) 2019 THL 429 Limited, 2 Tencent company, Allrights ressrved.
If you have dowrioared a copy of the TencentS binaiy from T encent, please note that the Tencent0S binary s fcensed under the
B5D 3Clause License,

If you have dowrloaded 2 copy of the TencentS souice code from Tencent, please note that TencentS source code is licensed
undet the BSD 3Clause License. except for the thind parly components listed below which are subject to different license terms. Your
intearation of TencentDS into vour own proizcts may requite compliance with the BSD 3Clause License. as wellas the other o
linensas annlicahle b the thirdnare comonneals inchures ns

[ 1 aaree to all the tems of the preceding Licens Agreement

Keil Pack Unzip Kel Pack Unzip

<< Back I Newt>> Cancel ccBack |0 Fish ] Cancel

Figure 2.1 Installation screen

At this point the pack has been installed into Keil 5, open the Keil 5 software and click on the
Pack Installer icon to install and remove the different pack versions.

VKB e @

1 @1 Pack Installer - D:\Program Files (x86)\Keil 5\ARM\PACK
File Packs Window Help
| .ae’ ‘ Device:
ﬂ Packs r Examples I ﬂ
Pack Action Description
A ®=--ARM:CMSIS-Driver € _Up to date CMSIS Drivers for external devices ;l
I ®=--ARM:mbedClient & Up to date ARM mbed Client for Cortex-M devict
#--Keil:MDK-Middleware & Up to date Keil MDK-ARM Professional Middlew:
H--Keil:STM32F0xx_DFP & Up to date STMicroelectronics STM32F0 Series D
H-Keil:STM32F 1xx_DFP @ Update STMicroelectronics STM32F1 Series D
--Keil:STM32F4xx_DFP & Up to date STMicroelectronics STM32F4 Series D
H--Keil:STM32F Fxx_DFP & Up to date STMicroelectronics STM32F7 Series D
#--Keil:5TM32G0xx_DFP & Up to date STMicroelectronics STM32G0 Series C
H-Keil:STM32L0xx_DFP & Up to date STMicroelectronics STM32L0 Series D
N #-Keil:STM32L4xx_DFP & Up to date STMicroelectronics STM320L4 Series D
#-Keil:STM32L5xx_DFP & Up to date STMicroelectronics STM32L5 Series D
#--Keil:5TM32NUCLEQ_BSP & Up to date STMicroelectronics Nucleo Boards Sy
#--Keil:VE_CAx_DFP & Up to date Versatile Express Device Family Pack fi
#-Nuvoton:NuMicro_M2351_BSP | % Up to date Nuvoton ARM Cortex-M NuMicro Famr
#-Segager:Segger_RTT_Logger € Offline Simple logging functionality for Seag
=] & Up to date Tencentos tiny for external devices
f # Remove Tencentos tiny for external devices
& Unpack Tencentos tiny for external devices
= Unpack Tencentos tiny for external devices
& Unpack Tencentos tiny for external devices
= Unpack Tencentos tiny for external devices
& Unpack Tencentos tiny for external devices

Figure 2.2 Pack Installer interface



Next you can install the components in the Tencent. TencentOS-tiny pack. Click on the

Manage Run-Time Environment icon and tick the files that need to be ported from the pack, as

shown in Figure 2.3. If there are dependencies you can click Resolve to install them with one click.

Manage Run-Time Environment *
Software Component Sel. Variant Version  Description
‘ Device Startup. System Setup :I
@ File System MDK-Plus w6141 File Access on various storage devices
& Graphics MDK-Plus | 6.16.3 User Interface on graphical LCD displays
‘ Metwork MDK-Plus ~ | 7.15.0 1Pvd Metworking using Ethernet or Serial protocols
R TencentO5 tiny MDK-ARM 1.0.0 TencentQS tiny
=] ’ arch
¥ arch I_ 1.0.0 arch for arm_vBm_cortex_m0_armcc
= ’ cmsis_os
¥ cmsis_os2 I 1.0.0 cmsis_os for TencentQS Tiny
¥ cmsis_os I 1.0.0 cmsis_os for TencentQS Tiny
ER 2 example
@ helloworld_main r 1.0.0 Sample pragram Software pack content
¥ meu_it.c Il 1.0.0 Interrupt function modification
¥ mcu_platform.h 'l 1.0.0 mcu_platform
=] ’ kernel
¥ core I 1.0.0 kernel for TencentOS Tiny |
¥ hal I 1.0.0 kernel for TencentO5-Tiny
¥ tos_config I 1.0.0 tos_config
USB MDE-Plus ~ | 68.15.0 USE Communication with various device classes LI

Validation Qutput

Description

One-click installation of dependencies

Select F... Details

o]

Cancel |

Help |

Figure 2.3 Manage Run-Time Environment interface




3. Pack testing

3.1 ARM kernel porting of the TencentOS tiny pack

First download and install the ARM CMSIS-5.7.0 pack from MDKS5 Software Packs
(keil.com) in order to test this pack under different kernels.

Version: 5.7.0  (2020-04-09) ARM.CMSIS.5.7.0.pack # Download
CMSIS-Build: 0.9.0 (beta)

= Draft for CMSIS Project description (CPRJ)

CMSIS-Core(M): 5.4.0 (see revision history for details)
= Cortex-M55 cpu support

= Enhanced MVE support for Armv8.1-MML
= Fixed device config define checks.

« L1 Cache functions for Armv7-M and later
Figure 3.1 ARM CMSIS-5.7.0 pack

After installing the pack, the pack was ported and compiled using the ARM Cortex-M3

kernel as an example. Firstly, a new project was created using the Keil5-5.30 software and

ARMCM3 was selected as shown in Figure 3.2, then the corresponding TencentOS-tiny

components and Cortex-M3 kernel files were checked according to Figure 3.3, and it can be seen

that arch and tos_config have both been automatically adapted according to the kernel.

Select Device for Target 'Target 1°... >

cPU |

|Soﬂware Packs ﬂ

Vendor: ARM
Device: ARMCM3
Toolset ARM

Search: |

Description:

=%  ARM 4 | |The Cortex-M3 processoris an entry-level 32-bit Arm Cortex processor
designed for a broad range of embedded applications. It offers significant
J[g ARM Cortex MO benefits to developers, including:
bt ARM Cortex MO plus - simple, easy-to-use programmers model

- highly efficient ultra-low power operation
* ARM Cortex M1 - excellent code density

% ARM Cortex M23 - deterministic, high-performance interrupt handling

o %2 ARM Cortex M3 - upward compatibility with the rest of the Cortex-M processor family.
LN ARMCM3

% ARM Cortex M33

% ARM Cortex M35P

% ARM Cortex M4 -]

(0] | Cancel Help

Figure 3.2 Checking the kernel



https://www.keil.com/dd2/pack/#!%23eula-container
https://www.keil.com/dd2/pack/#!%23eula-container

4 Manage Run-Time Environment X
Software Compaonent Sel. Variant Version Description
=% cMsis Cortex Microcontroller Software Interface Compon + |
¥ (CORE v 54.0 CMSIS-CORE for Cortex-M, SC000, SC300, ARMv8-h
¢ Dpsp |_ Source ~|1.8.0 CMSIS-DSP Library for Cortex-M, SC000. and SC30C
¢ NN Lib I— 130 CMSIS-NN Neural Network Library
@ RTOS (AP) 1.00 CMSIS-RTOS API for Cortex-M. SC000, and SC300
& RTOS2 (API) 213 CMSIS-RTOS API for Cortex-M. SC000, and SC300
% CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver ¢
& Compiler ARM Compiler | 1.60 Compiler Extensions for ARM Compiler 5 and ARM
=% Device Startup, System Setup
¢ Startup |V— ~|1.22 DEPRECATED: System and Startup for Generic Arm
% File System MDK-Plus 16,141 Eile Access on various storage devices
& Graphics MDK-Plus ~16.16.3 User Interface on graphical LCD displays
® Network MDK-Plus ~ | 7.15.0 IPv4 Networking using Ethernet or Serial protocols
=% Tencentos tiny MDK-ARM 1.0.0 TencentOS tiny
5% arch
? arch IV_ 1.00 arch for arm_v7m_cortex_m3_armcc
R 4 CMsis_os
@ cmsis_o0s2 |— 1.00 cmsis_os for TencentOS Tiny
v cmsis_os |V_ 1.00 cmsis_os for TencentQS Tiny
R 4 example
# helloworld_main |V— 1.00 Sample program
v mcu_it.c |V_ 1.0.0 Interrupt function modification
@ mcu_platform.h |V— 1.00 mcu_platform
2% kemnel
¢ core |V_ 1.0.0 kernel for TencentOS Tiny
@ hal |V— 1.00 kemnel for TencentOS-Tiny
@ tos_config |V— 1.0.0 tos_config [
% use MDK-Plus ~16.15.0 USB Communication with various device classes
-
< | »
Validation Output Description
Reselve Select ... Details Cancel Help

Figure 3.3 Checking components
Next click on Options for target, check Use MicroLIB and the default compile version 5,
thenselect C99 mode.

K Ao @
Options for Target 'Target 1° X
Device Target |Output | Listing | User | C/C++ | bem | Lin.ker' Debug | Utilities |
ARM ARMCM3 Code Generation
ARM Compiler: IUse default compiler version 5 LI
Xtal (MHz): |
Bp=i=inglystzn: lane LI [~ Use Cross-Module Optimization
System Viewer File: [~ Use MicroLIB [~ Big Endian
r 1
KA Options for Target 'Target 1' X
Device| Target | Output | Listing |User | C/C++ Jasm | Linker|Debug |Utilities|

— Preprocessor Symbols

Define: I

Undefine: I

— Language [ Code Generation

[~ Execute-only Code [~ StrictANSIC Warnings: IAIIWarnings A |
Optimization: ILeveI 0(-00) - I [~ Enum Container always int [T Thumb tode

I Optimize for Time [ Plain Char is Signed [ No Auto Includes
I SplitLoad and Store Multiple [~ Read-Only Position Independent [w C99 Mode
[¥ One ELF Section per Function [~ Read-Write Position Independent [~ GNU extensions

Figure 3.4 Options for target



Then add the #include "ARMCM3.h" and #include "core cm3.h" header files to

mcu_platform.h.

Project Ly x| ] mcu_platform.h

5

ﬁ’ tos_stopwatch.c (kernelicore

? tos_sys.c (kernel:core)

ﬁ tos_task.c (kernelicore)

ﬁ tos_tick.c (kernel:core)

ﬁ’ tos_time.c (kernel:core)

? tos_timer.c (kernel:core)

ﬁ cmisis_os.c (cmsis_osicmsis_
_] poert_config.h (arch:arch)

_] hello_world.c (examplethellc

ﬂ tos_sem.c (kernel:core)

* @brief When porting the

annl
"ARMCM3.h"
"core_cm3.h"

re for ARM Cortex-MO-

_] main.c (examplehelloworld,

L] meu_itc (example:mcu_it.c)

I W] mcu_platform.h (example:rrl de "core cm3.h"
Cortex-M4
cde "ARMCM4.h"

_] tos_config.h (kerneltos_con
18 | #in

Tencentos tiny

O+. 3. 4. 7

package to your project, add the MCU headers here

» use the following header file

Figure 3.5 Adding the corresponding kernel header file
Finally click on the Build icon to test, as shown in Figure 3.6.

K2 DACLWAting\Summer_of Code_TencentOS_Tim\EHEN2. TencentOS-tiny.1.0.0 Zk\5. MDKS.35 porting project\cortex-m3\cortex-m3.uvprojx - pVision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

I FH@ 4B es P | EFEr - JER#| @-leocs e B
mlﬁl@' ‘?g Target 1 VJ:\|£ “.’/\@
Project L = | _] meu_platform.h
ﬁ tos_sem.c (kernel:icore) ﬂ 1/
ﬁ tos_stopwatch.c (kernel:core ZT * @brief When porting the Tencentos tiny package to your project, add the MCU headers here
B tos_sys.c (kernel:core) 3 "
ﬁ tos_task.c (kernel:core) :
ﬁ tos_tick.c (kernel:core) &
ﬁ tos_time.c (kernel:core) 7
ﬁ tos_timer.c (kernel:core) 8 //Core for ARM Cortex-MO. O0+. 3. 4. 7.~ 23. 33; use the following header file
ﬁ cmsis_os.c (cmsis_osicmsis_ 13 :
_] port_config.h (archiarch) 11
J hello_world.c (example:hellc 1z
_] main.c (examplehelloworld, 13
_] meu_it.c (exampleimcu_it.c) i:
1 mecu_platform.h (example:r 16
_] tos_config.h (kemelitos_con 17
18
19
20
| E e

4
=] project | € Eooks

Build Qutput

{} Functio..| 0, Templa... | || €

compiling tos_tick.c...

compiling tos_timer.c...

compiling main.c...

compiling hello_world.c...

compiling cmsis_os.cC...

compiling mou it.c...

linking...

Program Size: Code=9396& RO-data=1012 RW-data=92 ZI-data=15524
", \Objects\cortex-m3.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:10

ULINK2/ME Cortex Debugger

Figurg 3.6_Compi1ation test

Similarly, to test this pack under the ARM Cortex-M4 core, simply modify the header files in

mcu_platform. h to #include "ARMCM4.h" and #include "core cm4.h" in the above steps, or

modifythe header files correspondingly for other cores.

3.2 STM32-independent bare-metal engineering port

Next the specific microcontroller chip is selected and the pack is tested, following the

following steps.

Download the software support pack for the STM32F1 from the website MDKS5 Software

Packs (keil.com), as shown in Figure 3.7, and install it.



https://www.keil.com/dd2/pack/#!%23eula-container
https://www.keil.com/dd2/pack/#!%23eula-container

W STMicroelectronics STM32F 1 Series Device Support, Drivers and @ m 230

Version: 2.3.0  (2018-11-05)  Keil. STM32F1xx_DFP.2.3.0.pack
Added DBGMCU INI files for setting up debug configuration.

Fixed case insensitive include of device header file (fixing build error on Linux).
Updated CMSIS driver:

= CAN:

= Corrected MessageSend function to only access required data for sending
= Corrected abort message send functionality

= Corrected SetBitrate function

Figure 3.7 STM32 software support pack

Create a new project, select the chip as STM32F103C8 as shown in Figure 3.8, then click ok

and select the components of the TencentOS-tiny pack and the STM32 boot file as shown in
Figure 3.9.

Select Device for Target 'Target 1'... X
Device |
ISof’Mare Packs LI
Vendor: <unknown:z
Device: <unknown:z

Toolset: <unknown>

Search: |5W32Hﬂ'353|

Description:

=% STMicroelectronics
=% STM32F1 Series
=% STM32F103

& sTtm32r103c8

04 I Cancel Help |

Figure 3.8 Selecting the STM32F103CS8 chip




Manage Run-Time Environment X
Software Component Sel. Variant Version Description
2% cmsis Cortex Microcontroller Software Interface Ccmpun;l
“ CORE ,7 540 CMSIS-CORE for Cortex-M, SC000, SC300, ARMvS-h
¢ psp ,_ Source ~[1.80 CMSIS-DSP Library for Cortex-M, SCO00. and SC30C
¢ NN Lib r 130 CMSIS-NN Neural Network Library
€ R0S (API) 1.00 CMSIS-RTOS API for Cortex-M, SC000, and SC300
@ RI0S2 (API) 213 CMSIS-RTOS API for Cortex-M. SC000, and SC300
@ CMsIS Driver Unified Device Drivers compliant to CMSIS-Driver
® Compiler ARM Compiler  1.6.0 Compiler Extensions for ARM Compiler S and ARM
59 Device Startup, System Setup
“ DMA l_ 12 DMA driver used by RTE Drivers for STM32F1 Series
¢ GPIO l_ 13 GPIO driver used by RTE Drivers for STM32F1 Series
@ Startup |7 1.00 System Startup for STMicroelectronics STM32F Txx ¢
% StdPeriph Drivers
=¥ File System MDK-Plus ~6.14.1 File Access on various storage devices
& Graphics MDK-Plus ~ 6163 User Interface on graphical LCD displays
% Network MDK-Plus v (7150 1Pv4 Networking using Ethernet or Serial protocols
5 ¥ TencentOS ti ny MDK-ARM 1.00 TencentOS tiny
=9 arch
¢ arch ,7 1.00 arch for arm_v7m_cortex_m3_armcc
=% cmsisos
@ cmsis_os2 l— 100 cmsis_os for TencentOS Tiny
@ cmsis_os ,7 100 cmsis_os for TencentOS Tiny
ER 4 example
@ helloworld_main |7 1.00 Sample program
@ mcu_ite ,7 1.00 Interrupt function modification
¢ mcu_platform.h ,7 1.00 meu_platform
5@ kemel —
“ core |7 1.00 kernel for TencentOS Tiny
“ hal ,7 1.00 kernel for TencentOS-Tiny
¢ tos_config ,7 1.00 tos_config -~
< | »
Validation Output Description
Resclve | Select ... | Details o | e | e |

Figure 3.9 Selecting components
Then tick compile version 5 as shown in Figure 3.10(a), and select C99mode.

KB e

Options for Target 'Target 1°

ARM ARMCM3

Xtal (MHz):

Device Target |Outpu‘t| Listing|User |C/c++ |asm

Operating system: None

System Viewer File:

| Linker | Debug | Utilities

Code Generation

ARM Compiler:

IUse default compiler version 5

LI [~ Use Cross-Module Optimization

(@)

[~ Use MicroLIB [~ Bi

g Endian

KA options for Target 'Target 1'

Device | Targe‘tl Ou‘tpu‘tl Listingl User

C/CH++ |Asm

| Linker | Debug | Utilities |

— Preprocessor Symbols

Define: I

Undefine: I

— Language [ Code Generation
[~ Execute-only Code
Optimization: Im
l_ Optimize for Time
[~ SplitLoad and Store Multiple
[¥ One ELF Section per Function

[~ StictANSIC

Warnings:

[~ Enum Container always int

[~ Plain Charis Signed
[~ Read-Only Position Independent
[~ Read-Write Position Independent

IAII Warnings
[ Thumh hode
[~ No Auto Includes

=

v C99 Mode

| GNU extensions

(b)

Figure 3.10 Software settings




Then add the following header file to mcu_platform. h, as shown in Figure 3.11.
#include "stm32f10x.h"

#include "core cm3.h"

#include "system_stm32f10x.h"

15 | d | B9 c|@s|m = U | B JR e Q-le oS @&
mlﬁl@' |?9 Target 1 vx\‘b 0‘?@
Project L x| _] mcu_platform.h*
] tos_priority_queue.c (kemel:core & | 1
ﬁ tos_ring_queue.c (kernel:core) 2 When porting the Tencentos tiny package to your project, add the MCU headers here
ﬁ tos_robin.c (kernel:core) 3
®T tos_rwlock.c (kemel:core) 3
T tos_sched.c (kemel:core) s neore cm3.h
ﬁ tos_sem.c (kernel:core) 7 "syst;n_strrszfle.n"l
ﬁ tos_stopwatch.c (kernel:core) g
ﬁ tos._sys.c (kemelcore) 1§IT"L':,:,c:'a,|fc.:.1‘7:ilf,_,—:‘C_t:a)(iu:l\ O+- 3. 4. 7. 23. 33, use the following header file

Figure 3.11 Modifying mcu_platform.h

Finally, click Build to compile and if no errors are reported, the port is successful.

B DACLW\ting\Summer_of_Code_TencentOS_Tiny\BHE\2. TencentOS-tiny.1.0.0_ 5785, MDKS.35 porting projectistm32f103¢8\stm32f103¢8.uvprojx - uVision
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

=2= - NN YA AN I |E==Enl e R a-le o & E-| A
- | B rarget eI 2 @
Project G = | _] meu_piatform.h
T tos_priority_queue.c (kemekcore ~ | NEID
T tos_ring_queue.c (kemel:core) T " g

T tos_robin.c (kernek:core)

T tos_nwlockc (kernel:care)
T tos_sched.c (kernel:core)

BT tos_sem.c (kernekcore)

®T tos_stopwatch.c (kemek:core)
BT tos_sys.c (kernel:core)

2£10x.h"

Cortex-MO. O+. 3. 4. 7. 23. 33, use the following header fils

10
BT tos_task.c (kemel:core) 11
T tos._tick.c (kemel:core) 12
BT tos_time.c (kernelicore) 13
14
T tos_timer.c (kemekcore) 5
BT cmsis_os.c (cmsis_osicmsis_os) 16
[ pert_cenfig.h (arch:arch) 17
[ hello_world.c (examplehellowo 45
13
|1 main.c (examplehelloworld_ma 0
[ meu_it.c (examplemen_it.c) 21
Ik [ | Ld s 22 |2
=] Project Books | {} Functions | [}y Templates | || €
.y

Build Output

compiling tos_time.c...
compiling tos_timer.c...
compiling cmsis_os.c...
compiling main.c...
compiling hello world.c...
compiling mou_it.c...

linking...
Program Size: Code=877¢ RO-data=285 RW-data=84 ZI-data=12964
".\Objects\stm32Z£103cE.axf" - 0 Errox(s), O Warning(s).

Build Time Elapsed: 00:00:15

ULINK2/ME Cortex Debugger L7 C3

Figure 3.12 Compilation interface
3.3 Microcontroller bare-metal engineering port

Finally, the microcontroller development board is tested and the TencentOS-tiny package is
introduced using the Positive Point Atomic Explorer STM32F407ZGT6 as an example.
(1) The following diagram shows the contents of the package ticker.

=9 TencentOS tiny MDK-ARM 1.0.0 TencentOsS tiny
=% arch
Y arch |7 1.0.0 arch for arm_v7m_cortex_mé4_armcc
ER 4 cmsis_os
Y cmsis_os2 |— 1.0.0 cmsis_os for TencentOS Tiny
¥ cmsis_os [ 1.0.0 cmsis_os for TencentOS Tiny
ER 4 example
¥ helloworld_main [ 1.0.0 Sample program
Y meu_itc |7 1.0.0 Interrupt function modification
¥ mcu_platform.h [v 1.0.0 mcu_platform
e
¥ core [v 1.0.0 kernel for TencentOS Tiny
“ hal v 1.0.0 kernel for TencentOS-Tiny
¥ tos_config [v 1.00 tos_config

Figure 3.13 Pack components ticked
The interface after porting the pack in the Positive Point Atomic Explorer STM32F407Z2GT6

bare-metal project template is shown in Figure 3.14.



K3 DACLwAting\Summer_of Code_TencentOS_Tiny\&HEN2. TencentOS-tiny.1.0.0_ Z3748\5. MDKS5.35 porting project\ALIENTEK_EXPLORER_STM32F407ZGT6\Template\USER\Template.uvpro
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEEH@| 4 LR[9I e m 1= i & JRe @- e o &-|@-| A
ol o ,'| $3| Template ~ 47:\‘ AT e Y@
Project L | ] tos_config.h | mcu_platform.h | |1 maine ] meuite O] portce | ] core_cmdn
=29 Project: Template A| 1 Bk
O ko Template 2 # @hrief When porting the Tencentes tiny packagze to your project, add the MCU headers here
= [ UsER 3
4 Helerence exanple
1 maine 5 L#include “stn32f4ux. h* |
] stm32fxx_it.c 6 Bl

Core f01; ARN Cor}ex—MO\ 0+, 3, 4, 7. 23, 33, use the following header file

#ine " Barebones Engineering
#include “core_cml.

f/ARN Cortex-MO+ Template

] system_stm32fdxx.c
[ CORE
3 FwLB
- SYSTEM

] delay.c

] syse

S |
8
9
10
11 | #include “ARMCMOplus.h”
12 | #include "core_cmOplus.h”
13 | //&RN Cortex—N3
14 #inc%uge “ARMCH3. h"h
15 | #include "cors_cm3. h”
3 usarte 16 | //ARM Cortex-Md
1 README 17 | #include “ARMCH4. h”
= i TencentOS tiny 18 | #include “core_cmd. h”
ﬁ tos_cpu.c (arch:arch) "—‘JZ‘%- //ARN Cor}EX_M?T
21
22
23
24
25

I3

1

ﬁ tos_fault.c (archiarch) #include “core o g
e oftware pack
BT port_c.c (arch:arch) fffARllﬂ gOTtBX_MZS . P
X #include “ARMCMZSZ. h*
a port_s.5 (srchiarch) #include “core_cm23. h*
| | LA //ARM Cortex-N33
El Project | §Feooks | £} Fundti..| Oy Templ...| || €

Build Qutput

Figure 3.14 Migration interface
(2) Then follow mcu_it.c to modify the PendSV_Handler() function and SysTick Handler()
function in stm32f4xx it.c as shown below, comment out the PendSV Handler() function in
stm32f4xx _it.c, and modify the SysTick Handler() function.

. . . = L
Project L x| ] tos_configh | ] meu_platformh ] main.c ||j micu_it.c I 8 portcc ] core_cmdh
T tos_priority_message_que 4| 1 #include “tos_k.h”

8 tos_priority_queue.c (kerne 2
S tos_ring_gueue.c (kerneko 3 Bl /%% - . . .
- 4 * @brief When porting the Tencentos tiny packagze to the project,
S tos_robin.c (kernel:core) 5 £/
ﬁ tos_rwlock.c (kernel:core) 6| //void PendSV_Handler {void)
8 tos_sched.c (kernel:core) g ;;}{
ﬁ tos_sem.c (kernel:icore) 9 7+
BT tos_stopwatch.c (kernel:co 10 # @brief Thisz function handles SysTick Handler.
I , 11 * @param  None
ﬁ tos_sys.c (kernelicore) 12 + Gretval Nome
8 tos_task.c (kernel:core) 13 %/
ﬁ tos_tick.c (kernel:core) e -
S tos_time.c (kernek:core) 15 Hl/#vo1d Syslick Handlerivoid?
- ' 16
S tos_timer.c (kernel:core) 17 if (tos knl is ruming )
1 port_config.h (archiarch) 13 ol 0
I ; . . 15 tos_knl_irg enter():
.j mecu_it.c (example:mcu_it. 20 tos tick handler 0 ;
ij mcu_platform.h (example: 21 tos knl irg leave ) :
| ] tos_config.h (kernel:tos_cc 22
23 y
i | ’l vI 24 bk
[ — T — =

Figure 3.15 Function modification

(3) Modify mcu_platform.h by adding #include "stm32f4xx.h"

DACLWAtiny\Summer_of Code_TencentOS Tin\EFEN2. TencentOS-ting.1.0.0 Z/E\5. MDKS5.35 porting project\ALIENTEK_EXPLORER _STM32F407ZGT6\Template\USEF
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NS HEH@| & am [ | BB R =E s caela-le oo @@ A
L [ g2 - _'| ?‘?‘ Template v i:\‘ & s e D@
Project = a ] tos_config.h ||j mcu_platform.h !lj maine | ] meuite °T portce | ] core_cmdh
2% Project: Template o 18/ 4%
E &7 Template 2T # @brief When porting the Tencentos tiny package to your proj
=5 UsEr 3 x/
L1 main.c 77Relerence example
0 stmazin it #include "stm32f4xx. h”
[ system_stm32fdix.c — /.
® [ CoRe T |//Core for ARM Cortex-MO. 0+. 3. 4. 7. 23. 33. use the following
=0 Fwus 8 | #include “ARMCMO. h”
5 5 SYSTEM 9 | #include “core_cm0.h”
4 deleyc 10 | //ARM Cortex-MD+
@0 syse 11 | #include “ARMCMOplus.h”
0 usatte 12 | #include “core_cmOplus. h”
B3 README 13 | //ARM Cortex-M3

Figure 3.16 Modifying mcu_platform.h



(4) Next, use the following main program.

#include "stm32f4xx.h"
#include "usart.h"

#include "tos_k.h"

k task ttaskl;

k_task ttask2;

k stack ttask stackl1[1024];

k stack ttask stack2[1024];
void test task1(void *Parameter)

{
while(1)

printf("task1 running\r\n");
tos_task delay(200);

}

void test task2(void *Parameter)
{
k err terr;
printf("task2 running\r\n");
tos_task delay(2000);
// suspend task1
printf("suspend task1\r\n");
err = tos_task suspend(&taskl);
if(err = K _ERR NONE)
printf("suspend task]1 fail! code : %d \r\n",err);
tos_task delay(2000);
// resume task1
printf("resume task1\r\n");
err = tos_task resume(&taskl);
if(err I= K_ERR_NONE)
printf("resume task1 fail! code : %d \r\n",err);
tos_task delay(2000);
// destroy task1
printf("destroy task1\r\n");
err = tos_task destroy(&taskl);
if(err I= K_ERR_NONE)
printf("destroy task1 fail! code : %d \r\n",err);
// task2 running
while(1)
{
printf("task2 running\r\n");
tos_task delay(1000);
}
H
/**
* (@brief main function
* @param none
* (@retval none
*/
int main(void)
{
k err terr;
/* Initialize USART configuration mode to 115200 8-N-1, interrupt function receive™/
uart_init(115200);
printf("Welcome to TencentOS tiny\r\n");
tos_knl init(); / TOS Tiny kernel initialize
tos_robin_default timeslice config((k timeslice t)500u);
printf("create task1\r\n");



err = tos_task create(&taskl, "task1", test taskl, NULL, 3, task stackl, 1024, 20);

if(err I= K_ERR_NONE)
printf("TencentOS Create task1 fail! code : %d \r\n",err);

printf("create task2\r\n");

err = tos_task create(&task?2, "task2", test task2, NULL, 4, task stack2, 1024, 20);

if(err I= K_ERR_NONE)
printf("TencentOS Create task?2 fail! code : %d \r\n",err);

tos_knl_start(); // Start TOS Tiny

}
(5) Then click compile and use ST LINK-V2 to download the program to the microcontroller as

shown in Figure 3.17. Then connect the serial port of the microcontroller to the computer and use
XCOM serial communication assistant to view the result as shown in Figure 3.18.

K3 DACLWAting\Summer_of Code_TencentOS_Tiny\EHEN2. TencentOS-tiny.1.0.0 EI7AR\5. MDKS.35 porting project\ALIENTEK_EXPLORER_STM32F407ZGT6\Template\USER\Template.uvpro
File Edit WView Project Flash Debug Peripherals Tools 5VCS  Window  Help

NMEE@| Y LB 9 c|ea=|mrER i | B JRE#Q-|le oo & E-| A

& [E 2 - _”.:' Template ~ f.\| &E e Y&
Project Compife Download * B |_] tos_configh | ] meu_platformh | ] maine ] meu_itc 8 port_cc ] core_emdh
ET tos_priority_message_quer 4| 1 #include "tos_lk.h”
ﬁ tos_priority_queue.c (kerng 2
S tos_ring_queue.c (kernelo 3 B/ - - - - -
- 4 #+ @brief When porting the Tencentos tiny packasze to the project, vou need to follow thisz pro
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S tos_sched.c (kernel:core) g )/,)/j}{
ﬁ tos_sem.c (kernel:core) 9 B fa
[+ ETtoLﬁopwakhx(kanaxo 10 # @brief This function handles SysTick Handler
I . 11 #* @param  None
ﬁ tos_sys.c (kernelicore) 17 % Grotval Nome
ﬁ tos_task.c (kernel:core) 13 %
ﬁ tos_tick.c (kemel:core) =y - . . .
BT tos_time.c (kemekcore) ig E/4void SysTick Handler (veoid)
T tos timerc (kemekcore) 17 if (tos_knl_is_running()
[ port_config.h (arch:arch) 18 ol o
T - . - 19 tos_knl_irg enter () ;
1 meu itc (e@mplemey it 20 tos_tick_handler () ;
L1 meu_platform.h (example: 21 tos_knl_irg leave (),
ij tos_config.h (kemeltos_cc 22 1
23 }/
24 b
1KY | [~
] Project @Baaks {} Functi...| Oy Templ... <
Build Output

RTE\TencentO5_tiny\mcu_it.c: 1 warning, 0 errors

linking...

Program Size: Code=17600 RO-data=472 RW-data=120 ZI-data=B86&8E8

FromELF: creating hex file...

. .\OBJ\Template.hex: Warning: Q9931W: Your license for feature Keil will expire in 30 days
Finished: 0 information, 1 warning and 0 error messages.

", .\OBJ\Template.axf" - 0 Error(s), 1 Warning(s).

Build Time Elapsed: 00:00:48

Figure 3.17 Compilation interface
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Figure 3.18 Test interface
In addition, if you encounter the error in Figure 3.19(a) during compilation, you need to change

#define TOS_CFG_OBJECT VERIFY EN luto TOS CFG OBJECT VERIFY EN Ou in Figure
3.19(b)

Build Output

compiling tos_priority_gueue.c...
compiling tos_ring_gueue.c...
compiling tos_robin.c...
compiling tos_rwlock.c...
compiling tos_sched.c...
compiling tos sem.c...

D:\Program Files (xB6)\Keil 5\ARM\PACK\Tencentos\tiny\2.0.8\kernel\core\tos sem.c(66): error: #136: struct "k sem st™ has no field "knl obj"
knl_object_alloc_set_dynamic(&the_sem->knl_obj):

D:\Program Files (x86)%“Keil S\ARM\PACK\Tencentoshtinyh2.0.8\kernel\core\tos_sem.c(%l): error: #136: struct "k_sem st" has no field "knl obj"
if (knl_object_alloc_is_dynamic (&ésem->knl_obj)) {

D:\Program Files (x86)%\Keil S\ARM\PACK\Tencentos\tinyh2.0.8\kernel\core\tos_sem.c: 0 warnings, 2 errors

compiling tos_stopwatch.c...

compiling tOS_SyS.C...

(2)



D tos_config.h .

1 5#ifndef TOS_CONFIG_H

2 |#define TOS_CONFIG_H
2 #include "stm32f4xx.h"
B ictine TOS_CFG_TASK_PRTO_MAX 10u
| TOS_CFG_ROUND_ROBIN_EN lu
18 4define TOS_CFG_OBJECT VERIFY EN
i% #define TOS_CFG_TASK DYNAMIC CREATE EN Ou
| (b)

Figure 3.19 Error reporting modification



4. Summary

In this paper, we firstly studied the development process of completing third-party pack
packaging based on MDK and wrote the steps of pack creation, and then combined with
TencentOS Tiny [oT operating system to pack the files under ARM kernel architecture in it, so as
to design the pack based on TencentOS Tiny.

This pack enables developers to quickly port the TencentOS Tiny operating system to the
user's ARM kernel microcontroller, greatly saving development porting time, while the pack
features automatic kernel adaptation and dependency hints to improve porting efficiency.



5. Development reference

1. Tencent IoT OS website https://github.com/OpenAtomFoundation/TencentOS-

tiny

2. MDK35 Software Packs MDKS5 Software Packs (keil.com)

3. Production of software pack training videos https://www.bilibili.com/video/BVI1AK411p7d9

4. Production pack blog https://blog.csdn.net/qq _40259429/article/details/119320319

5. Make a simple pack https://www.cnblogs.com/libral3179/p/6273415.html

6. CMSIS-Driver pack ARM-software/CMSIS-Driver: Repository of microcontroller peripheral
drivers implementing the CMSIS-Driver API specification (_github.com)
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https://github.com/OpenAtomFoundation/TencentOS-tiny
https://www.keil.com/dd2/pack/#!%23eula-container
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6. Appendix - Migration Configuration Reference

6.1 MDK version 5.14 ported to ARM core

6.1.1

Cortex-MO core porting

(1) Manage Run-Time Environment is ticked as follows.

KA Manage Run-Time Environment

Software Component Sel. Variant Version Description
=% Msis Cortex Microcontroller Software Interface Component
“ CORE ,7 540 CMSIS-CORE for Cortex-M, SC000, SC300, ARMvE-M, £
¥ Dpsp ,_ Source ~ 180 CMSIS-DSP Library for Cortex-M, SC000, and SC300
“ NN Lib l_ 13.0 CMSIS-NN Neural Network Library
% RTOS (API) 100 CMSIS-RTOS API for Cortex-M, SC000, and SC300
=4 RIOS2 (APl 213 CMSIS-RTOS API for Cortex-M, SC000, and SC300
% CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Spe
& Compiler ARM Compiler  1.6.0 Compiler Extensions for ARM Compiler 5 and ARM Co
= % Device Startup, System Setup
¥ Startup ,7 122 DEPRECATED: System and Startup for Generic Arm Col
File System MDK-Plus ~ 16,141 File Access on various storage devices
Graphics MDK-Plus 6,163 User Interface on graphical LCD displays
Network MDK-Plus ~|7.15.0 IPv4 Networking using Ethernet or Serial protocols
5 % TencentoS tiny MDK-ARM 1.0.0 TencentOS tiny
=% arch
¥ arch ,7 1.00 arch for arm_vém_cortex_m0_armcc
o® cmsis_os
¥ cmsis_os2 l_ 1.0.0 cmsis_os for TencentOS Tiny
*  cmsis_os ,7 1.00 cmsis_os for TencentOS Tiny
0@ example
“ helloworld_main |7 1.0.0 Sample program
“ meu_itc ,7 1.00 Interrupt function modification
¥ mcu_platformh ,7 1.0.0 meu_platform
R el
“ core ,7 1.00 kernel for TencentOS Tiny
* hal ,7 1.00 kernel for TencentOS-Tiny
“ tos_config v 1.00 tos_config
(2) In mcu_platform.h, add:
#include "ARMCMO.h"
#include "core_cm0.h"
6.1.2 Cortex-MO+ core porting
(1) Manage Run-Time Environment is ticked as follows.
M4 Manage Run-Time Environment X
Software Component Sel. Variant Version Description
=% cmsis Cortex Microcontroller Software Interface Component
* (CORE F 540 CMSIS-CORE for Cortex-M, SC000, SC300, ARMvE-M, 2
* Dsp l_ Source ~|1.80 CMSIS-DSP Library for Cortex-M. SC000, and SC300
“ NNLib l_ 130 CMSIS-NN Neural Network Library
% RrTOS (API) 1.0.0 CMSIS-RTOS API for Cortex-M, SC000, and SC300
w % RTOS2 (API) 213 CMSIS-RTOS API for Cortex-M, SC000, and SC300
@ % CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Spe
& Compiler ARM Compiler | 1.6.0 Compiler Extensions for ARM Compiler 5 and ARM Co
= % Device Startup, System Setup
¥ Startup |7 v (122 DEPRECATED: System and Startup for Generic Arm Col
4 File System MDK-Plus v 6.14.1 File Access on various storage devices
o Graphics MDK-Plus ~|6.16.3 User Interface on graphical LCD displays
% Network MDK-Plus ~ 7150 IPv4 Networking using Ethernet or Serial protocols
= % TencentOS tiny MDK-ARM 1.00 TencentOS tiny
2% arch
¥ arch |7 1.00 arch for arm_v7m_cortex_m0+_armcc
R 3 cmsis_os
“  cmsis_os2 l_ 1.00 cmsis_os for TencentOS Tiny
“ cmsis_os |7 1.00 cmsis_os for TencentOS Tiny
R example
¥ helloworld_main |7 1.00 Sample program
¥ meu_itc F 1.00 Interrupt function modification
“ mcu_platform.h |7 1.00 mcu_platform
e
v core |7 1.00 kernel for TencentOS Tiny
* hal F 1.00 kernel for TencentOS-Tiny
¥ tos_config l7 1.00 tos_config

(2) In mcu_platform.h, add.

#include "ARMCMOplus.h"
#include "core_cmOplus.h"

6.1.3 Cortex-M3 core porting
(1) Manage Run-Time Environment is ticked as follows.



K2 Manage Run-Time Environment X

Software Component Sel. Variant Version Description
B Cortex Microcontroller Software Interface Component,
2 540 CMSIS-CORE for Cortex-M. SC000, SC300, ARMvS-M, &
r Source ~[180 CMSIS-DSP Library for Cortex-M. SC000, and SC300
# NN Lib r 130 CMSIS-NN Neural Network Library
€ RTOS (AP)) 100 CMSIS-RTOS AP! for Cortex-M, SC000. and SC300
< RTOS2 (API) 213 CMSIS-RTOS AP! for Cortex-M, SC000. and SC300
€ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Spe
@ Compiler ARM Compiler | 1.60 Comuiler Extensions for ARM Compiler 5 and ARM Co
=¥ Device Startup, System Setup
@ Startup v ~[122 DEPRECATED: System and Startup for Generic Arm Col
“ File System MDK-Plus |~ 6141 File Access on various storage devices
 Graphics MDK-Plus | ~[6.163 User Interface on graphical LCD displays
@ Network MDK-Plus | ~|7.150 1Pyd using Ethernet or Serial protocols
= ¥ Tencent0S tiny MDK-ARM 100 TencentQS tiny
=% arch
“ arch v 100 arch for arm_v7m_cortex_m3_armcc
2% cmsis os
“ cmsis_os2 l_ 100 cmsis_os for TencentOS Tiny
“ cmsis_os v 100 cmsis_os for TencentOS Tiny
59 example
“ helloworld_main v 100 Sample program
* meuite v 100 Interrupt function modification
“ mcu_platform.h v 100 mcu_platform
59 kemel
“ core v 100 kernel for TencentOS Tiny
@ hal v 100 kernel for TencentOS-Tiny
“ tos_config v 100 tos_config

(2) In mcu_platform.h, add.
#include "ARMCM3.h"
#include "core cm3.h"
6.1.4 Cortex-M4 core porting
(1) Manage Run-Time Environment is ticked as follows.

i) Manage Run-Time Environment X
Software Component Sel Variant Version Description
=% cusis Cortex Microcontroller Software Interface Component
# CORE v 540 CMSIS-CORE for Cortex-M, SCO00, SC300, ARMv8-M, £
¢ psp r Source v|180 CMSIS-DSP Library for Cortex-M, SCO00, and SC300
# NN Lib r 130 CMSIS-NN Neural Network Library
# RrOS (AP) 1.00 CMSIS-RTOS API for Cortex-M, SC000, and SC300
¥ RrOS2 (API) 213 CMSIS-RTOS API for Cortex-M, SC000, and SC300
# CMsIS Driver Unified Device Drivers compliant to CMSIS-Driver Spe
# Ccompiler ARM Compiler | 1.60 Compiler Extensions for ARM Compiler 5 and ARM Co
=% Device Startup, System Setup
# Startup v v|122 DEPRECATED: System and Startup for Generic Arm Cal
¥ File System MDK-Plus | v |6.14.1 File Access on various storage devices
¥ Graphics MDK-Plus | v|6.163 User Interface on graphical LD displays
¥ Network MDK-Plus | v|7.150 1Pv4 Networking using Ethernet or Serial protocols
= # TencentOs tiny MDK-ARM 1.00 TencentOs tiny
=9 arch
@ arch v 100 arch for arm_v7m_cortex_md_armcc
= ® cmsisos
@ cmsis_os2 l_ 100 cmsis_os for TencentOS Tiny
@ cmsis_os v 100 cmsis_os for TencentOS Tiny
5% example
@ helloworld_main v 100 Sample program
@ meuitc v 100 Interrupt function modification
@ mcu_platform.h v 100 meu_platform
ERA errel
@ core v 100 kernel for TencentOS Tiny
@ hal v 100 kemnel for TencentOS-Tiny
# tos_config v 100 10s_config

(2) In mcu_platform.h, add.
#include "ARMCM4.h"
#include "core cm4.h"
6.1.5 Cortex-M7 core porting
(1) Manage Run-Time Environment tick the following.

[ Manage Run-Time Environment b4
Software Component Sel, Variant Version Description
0 M ntroller Software Intert; . nt|
¥ CORE v 540 CMSIS-CORE for Cortex-M, SC000, SC300, ARMvE-M, £
¢ pse ]| Source ~ 180 15~ cary loc M, 3
¢ NNLib [ 130 MSIS | 2l Network Libr,
@ Rios (API) 100 CMSIS-RTDS API for Cortex-M, SC000, and SC300
@ RIOS2 (AP) 213 CMSIS-RIOS AP for Cortex-M, SC000, and SC300
= @ CMSIS Driver nifi ice: Driver i MSIS-Dri
o Compiler ARM Compiler | 160 Compiler Extensions for ARM Compiler 5 and ARM Co
= ® Device ‘Startup, System Setup
¢ Startup v ~]122 DEPRECATED: System and Startup for Generic Arm Co
v ¥ File System MDK-Plus ~ 6141 File Access on various storage devices
% ® Graphics MDK-Plus |~ |6.163 User Interface on graphical LCD displays
= Network MDK-Plus | 7150 v using Ethernet or Serial protocol
# TencemOs tiny MDK-ARM 1.00 Tencent0S tiny
=@ arch
® arch v 100 arch for arm arm_wTm_cortex_m7_armcc
& cmsis_os
? cmsis_os2 N 100 cmsis_os for TencentOS Tiny
% emsis_os 2 100 cmeis_os for TencentOS Tiny
& cemple
“ helloworld_main v 100 Sample program
¢ meuite v 100 Interrupt function modification
# meu_platformh v 1.00 meu_platform
® kemel
? core v 100 kernel for TencentOS Tiny
¢ hal v 100 kernel for Tencent®S-Tiny
“ tosconfig v 100 t05_config
o use MDK-Plus ~ 16150 USE Communication wath various device classes




(2) Modified to C99 in MDK

Options for Target 'Target 1' X

Device' Target I Outputl Listing' User  C/CH+ |Asm I Linkerl Debug | Utilities I

— Preprocessor Symbols

Define I

Undefine I

— Language [ Code Generation

[~ Execute-only Code [~ StictANSIC Wamings:

Optimization: IWI [~ Enum Container always int IAIIWarnings j'
[~ Optimize for Time [~ Plain Char is Signed [T Thumb Mode

[~ SplitLoad and Store Multiple [~ Read-Only Position Independent [~ NoAuto Includes

[v One ELF Section per Function [~ Read-Write Position Independent | [v C99 Mode |
Include | D
Paths

Misc I
Controls
Compiler |99 -c —cpu Cortex-M7 —li-g -00 —-apcs=interwork —-split_sections ~
control  [-1"C:\Users\lw_cui\Desklop\EL 1 ELMH\MDK-ARM Version 5 14\cortex_m7\RTE"
stiing -1 "C:\Users\w_cui\Desktop\EL £ &1 H\MDK-ARM Version 5. 14\cortex_m7\RTE\Tencent0S_tiny" v

| K I | Cancel I | Defaults

(3) In mcu_platform.h, add.
#include "ARMCM7.h"
#include "core_cm7.h"

6.2 MDK version 5.14 ported to ARM core-based chips

6.2.1 Porting to the STM32F103C8 chip
(1) Manage Run-Time Environment tick the following.

K Manage Run-Time Environment *
Software Component Sel, Variant Version Description
% ¥ Board Support MCBSTM32C | ~|200 Keil Development Board MCBSTM32C |
=¥ CMsIS crocontroller d, n
¢ CORE [v 540 MSIS- r - MyB-)
* psp [ Source ~(1.80 CMSIS-DSP Library for Cortex-M, SCO00, and SC30C
¥ NNLib [ 130 CMSI5-NN Meural Network Library
= ¥ RTOS (AP)) 100 CMSIS-RTOS AP1 for Cortex-M, SC000, and SC300
@ ¥ RIOS2 (API) 213 CMI5-RIOS AP for Cortex-M. SC000. and SC300
o # CMSIS Driver i i i river: liant t -Diriver ¢
iR 4 Compiler ARM Compiler | 160 mpiler nsions for ARM Compiler 5 and ARM
=¥ Device Startup, System Setu|
¥ DMA | | 12 DMA driver used by RTE Drivers for STM32F1 Serie:
* GPIO [ 13 GPIO driver used by RTE Drivers for STM32F1 Series
“ Startup [v 1.00 System Startup for STMicroelectronics STM32F Txcc
= ® StdPeriph Drivers
« ¥ File System MDK-Plus ~6.14.1 File Access on varipus storage devices
o ¥ Graphics MDK-Plus ~ 16163 User Interface on graphical LCD displays
o ¥ Network MDK-Plus ~7.150 1Py4 Networking using Ethernet or Serial protacols
= & TencentOS tiny MDK-ARM 100 TencentOs tiny
=¥ arch
¥ arch 2 1.00 arch for arm_v7m_cortex_m3_armec

= ® cmsis_os

¥ emsis_oe? | | 100 emsis_os for Tencent0S Tiny
¥ crmsis_os v 1.00 emsis_os for TencentOS Tiny
= ® example
# nhelloworld_main [v 1.00 Sample program
# mouite 2 100 Interrupt function modification
¥ mecu_platformh v 1.00 meu_platform
= kemel | -~
? core 2 | 1.00 kernel for TencentQrS Tiny
* hal 2 100 kernel for TencentQS-Tiny
? tos_config 2 100 tos_canfig -

(2) In mcu_platform.h, add.
#include "stm32f10x.h"
#include "core cm3.h"
#include "system_stm32f10x.h"



6.2.2 Porting to the STM32F767IGTx chip
(1) Manage Run-Time Environment tick the following.

K3 Manage Run-Time Environment x
Software Component Sel. Variant Version Description
o # ousis Cortex Microcontcoller Software Interface Compon = |
¥ coRre 2 540 CMSIS-CORE for Conex-M, SC000, SCI00 ARME-
¢ psp r Source ~|180 CMSIS-DSP Library for Corex-M, SC000, and SCI00
¢ NNLb r 130 CMSIS-NN Neural Network Library
% % RIS (API) 100 5 A SCO
= ¥ RIOS2 (APY) 213 CMsIs-RIOS AP for Cortex-M, SC000. and SC300
@ CMSIS Driver nified Device Drivers compli MSIS-Driver ¢
« ¥ Compiler ARM Compiler 160 Compiler Extensions for ARM Compiler 5 and ARM
=¥ Device Startup, System Setup
¥ Startup 2 125 System Startup for STMicroelectronics STM32F7 Se.
o & STM32Cube Framework (API) 100 STM32Cube Framewark
o # STM32Cube HAL TM32F7xx Hardware Abstraction Laver (HAL) Driv
@ % STM32Cube LL
o ® File System MDK-Plus || 6.14.1 File Access on varioys storage devices
o # Graphics MDK-Plus |~ [6163 ¢ Interface on graphical LCD displ
= # Graphics Display Display Interface including configuration far emW1
@ % Network MDK-Plus | +|7.150 1Py Networking using Ethemet or Serial protocols
5 # Tencent0s tiny MDK-ARM 100 Tencent0s tioy
arch
@ arch 2 100 arch for arm arm_v7m_cortex_m7_armcc
& cmsis.os
# cmsis os2 [ 100 «emsis_os for TencentOS Tiny
# emsisos 13 100 cmsis_os for TencentOS Tiny
* eample
* helloworld_main 2 100 Sample program
¥ meuite 2 100 Interrupt function madification
% mau_platformh 12 100 meu_platform
*
* core 2 100 kermel for Tencent0s Tiny
? hal 2 100 kernel for TencentOS-Tiny
¥ 105 config 2 100 tos_config =l
[V} Options for Target ‘Target 1' X
Devicel Targetl Outputl Listing | User  C/C++ |Asm | Linker | Debug |Utilities
— Pr Symbols
Define: |
Undefine: I
— Language / Code
Wamings:
| Execute-only Code [~ StictANSIC g
Optimization: |Level 0 (-00) - [~ Enum Container always int All Warnings :l'
[~ Optimize for Time [~ Plain Char is Signed [~ Thumb Made
[~ SplitLoad and Store Multiple [~ Read-Only Position Independent [ No Auto Includes
[v One ELF Section per Function [~ Read-Write Position Independent | [+ €39 Mode |
Include I D
Paths
Misc I
Controls
Compiler  |-¢99 -¢ —cpu Cortex-M7 -l -g -00 —apcs=interwork —split_sections ~
control  [4*C:\Users\w_cui\Deskiop\3{ £ & Mi,MDK-ARM Version 5.14\cortex_m7\RTE"
stiing  |1"C:\Users\iw_ cm\Desktnp\WiF@aJﬂ\MDK ARM Version 5.14\cortex_m7\RTE\Tencent0S_tiny" v
ok |[ cancet ][ pefauts

(3) In mcu_platform.h, add.
#include "stm32f7xx.h"
#include "core cm7.h"
#include "system stm32f7xx.h"

6.3 MDKS5.30 and MDKS5.35 porting (Cortex-M0+, 0, 3, 4, 7 cores and chips)

When porting TencentOS-tiny Pack to Keil in MDKS5.30 and MDKS5.35, for Cortex-M0+, 0,
3, 4 and 7 kernels and chips, the steps for ticking components and adding header files are the
same as before, but you need to modify the compiler version as follows and then just execute the
compilation.

K2 options for Target ‘Target 1° X

Device Target |output|Listing|User |c/C++ |asn | Linker|Debus |Utilities|

ARMARMCMO s
ARM Compiler: Use default compiler version5  ~
Xtal (MHz):

Epzeihy s [[Xore =l [~ Use Cross-Modiule Optimization

System Viewer File: I~ UseMicroLIB [~ Big Endian
[~ Use CustomFile
Read/Only Memorn ~Read/Write M
default  offchip Start Size Startup | | default  offchip Start Size Nolrit

m ROM1. C m RAM1
[ Rom2 c [ RAM2
I~ Rom3 c I RAM3

on-chip on-chip

Rom: |00 0240000 @ ¥ RAMT
IROM2: ® I RAMZ

-

Ll
fi

[ 0K | [ cancel | [ Defaults | Belp |




kA Options for Target 'Target 1'

Optimization: |Level 0 (-00) hd

[~ Optimize for Time
[~ SplitLoad and Store Muliple
¥ One ELF Secion per Function

Device | Target | Outputl Listing | User  C/C++ |Asm | Linker | Debug | Utilities |
— Pr Symbols
Define: |
Undefine: I
L | Code Generation
[~ Execute-only Code [~ StrictANSIC Warnings: | All Wamings -

[~ Enum Container always int

[~ Plain Char is Signed

[~ Read-Only Position Independent
[~ Read-Write Position Independent

[~ Thumb Maode
[~ No Auto Includes

[~ GNU extensions

Include I
Paths

Misc |
Controls

Compiler
control
siring

-./RTE/TencentOS_tiny

-L/RTE/Tencent0S_tiny/ARMCMO

€99 -¢ —cpu Cortex-M0 —li -g -00 —apes=interwork —split_sections

o |

Cancel

| Defaul ts

Help

6.4 MDKS5.30 and MDKS5.35 porting (Cortex-M23, 33)
6.4.1 Cortex-M23 core porting

(1) Manage Run-Time Environment is ticked as follows.

(2) In mcu_platform.h, add.
#include "ARMCM23.h"
#include "core_cm?23.h"

(3) Amend to not view error reports.

Manage Run-Time Environment X
Software Component Sel. Variant Version Description
a® cMmsis Microcontraller re Interf mponen

¢ CORE ~ 540 CIMSIS for Cortex-, SC000, SC300, AF
¢ psp | Source <180 MSIS-DSP Library for Cortex-M
¢ NNLb | | 130 CMSIS-NN Neural Network Library

w ¥ RIOS (APY) 100 MSIS-RIOS AP for x-M,

@ @ RTOS2 (API) 213 CMSIS-RIOS AP| for Conex-M, SCO00. and SCI00
@@ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Sp
o # Compiler ARM Compiler | 1.6.0 Compiler Extensions for ARM Compiler 5 and ARM Co
=@ Device Startup, System Setup

¢ Starup 2 DEPRECATED: System and Startup for Generic Arm Col

# File System MOK-Plus File Access on various storage devices

# Graphics MDK-Plus " ispl
@9 Network MDK-Plus |7.15. 1Pv4 Networking using Ethemet or Serial protocols
R TencentOS tiny MDK-ARM 1.00 TencentOS tiny

B arch

© arch 2 100 arch for arm_vBm_cortex_m23_armce
=¥ cmsisos

# cmsis os2 ( 100 cmsis_os for TencentOS Tiny

¥ cmsis_os 2 100 cmsis_os for TencentOS Tiny
= ® example

% helloworld_main 2 100 Sample program

# mautc 2 [100 Intermupt function maification

*  meu_platform.h 2 100 mcu_platform
e J

* core 2 100 kemel for TencentOS Tiny

# hal 2 1.00 kernel for TencentOS-Tiny

* tos_config ~ 100 tos_config

Options for Target 'Target 1°

Device | Target | Output | Listing | User

C/Gr+ (406 |asn

| Linker | Debug I Ttilities I

- Prep Symbols

Define I

Undefine I

— Language / Code Generation
[~ Execute-only Code

[ Link-Time Optimization
[~ SplitLoad and Store Multiple
|7 One ELF Section per Function

Warmngs'l Mo Warnings - |
Optimization: |-Ozimage size | [ TumWamings into Errors

[~ Plain Charis Signed

[~ Read-Only Position Independent
[~ Read-Write Position Independent

Language C++ |c++11 VI

Language C: |c39 VI

[ Short enumsfwchar
[~ useRTTI
[ No Auto Includes

Include I
Paths

Misc I
Controls

Compiler
control
string

-xc -std=c%9 -target=arm-arm-none-eabi -mcpu=cortex-m23 -c
-fno-riti -funsigned-char -fshort-enums -fshortwehar
-miittle-endian -gdwarf-3 -Oz -flunction-sections -w

0K

I ‘ Cancel

Defaults




6.4.2 Cortex-M33 core port
(1) Selecting a chip with FPU

KA Options for Target 'Target 1'

Device |Target| Output | Listing | User | c/C++ (ACE) | dsn

ISoﬁware Packs

=

Software Pack
Pack |ARM CMSIS570

URL: http:/fyww. keil. com/pack

| Linker' Debug | Utilities |

The Arm Cortex-M33 is the most configurable of all Cortex-M processaors. It
is a full featured microcontroller
class processor based on the ArmvB-M mainline architecture with Arm

DSP Instrucuon4 Single Precision Floating Point Unit |10 TrustZone

Vendor: ARM
Device: ARMCM33 DSP_FP
Toolset ARM
Search:
=% ARM -
% ARM Cortex MO
% ARM Cortex MO plus TrustZone security.
% ARM Cortex M1
U ARM Cortex M23
% ARM Cortex M3
o % ARM Cortex M33
& ARM
ARMCM33_DSP_FP_TZ
A e ﬂ

Cw |

Cancel

Defaults Help |

(2) Manage Run-Time Environment is ticked

as follows.

K4 Manage Run-Time Environment

Software Component Sel
=% omsis
“ CORE v
“ psp Il
“ NNLib l_

% RTOS (APD)

& RTOS2 (API)
% cMSIS Driver
4 Compiler
=% Device

“ Startup v

% File System
Graphics
4 Network

© % TencentOs tiny
2% arch
“ arch v
% cmsisos
@ cmsis_os2 Il
“ cmsis_os v
= ® example
% helloworld_main v
“ meu_itc v
% mcu_platformh v
1= ke e
¢ core 2
@ hal v
# tos_config v

(3) Inmcu_platform.h, add.
#include "ARMCM33 DSP FP.h"
#include "core _cm33.h"

(4) Amend to not view error reports.

Variant

Source

ARM Compiler

MDK-Plus
MDK-Plus
MDK-Plus
MDK-ARM

<

Version

54.0
180
13.0
100
213

16.0

122
6.14.1
6.16.3
7150
100

100

100
100

100
100
100

100
100
100

Description

Cortex Microcontroller Software Interface Component|
CMSIS-CORE for Cortex-M, SC000, SC300, ARMv8-M, £
CMSIS-DSP Library for Cortex-M, SC000, and SC300
CMSIS-NN Neural Network Library

CMSIS-RTOS API for Cortex-M, SC000, and SC300
CMSIS-RTOS AP for Cortex-M, SC000, and SC300
Unified Device Drivers compliant to CMSIS-Driver Spe|
Compiler Extensions for ARM Compiler 5 and ARM Co
Startup, System Setup

DEPRECATED: System and Startup for Generic Arm Col
File Access on various storage devices

User Interface on graphical LCD displays

IPv4. using Fthemet or Serial protocols
TencentOS tiny

arch for arm_v8m_cortex_m33_armcc

cmsis_os for TencentOS Tiny
cmsis_os for TencentQS Tiny

Sample program
Interrupt function modification
meu_platform

kernel for TencentOS Tiny
kernel for TencentOS-Tiny
tos_config

K3 options for Target 'Target 1'

Device' Targetl Output | Listing | User C/C++ (ACH) |Asm

| Linker' Debug | Ttilities |

— Pr Symbols

Define I

Undefine I

i Language [ Code Generation

[~ Execute-only Code Warmngs'| Mo Wamings - | Language C: |c99 -
Optimization: |-Ozimage size | [ Tum Wamings into Errors

[ Link-Time Optimization [~ Plain Charis Signed

[~ SplitLoad and Store Multiple [~ Read-Only Position Independent [~ useRTTI
[ One ELF Section per Function [~ Read-Write Position Independent [~ No Auto Includes

Language C++ |c++11 -

[ Short enumsjwchar

Include I
Paths

B

Misc I
Controls

Compiler ¢ -std=c99 —target=arm-arm-none-eabi -mcpu=cortex-m23 ¢
contral | -fno-itti funsigned-char -fshort-enums -fshort-wehar
sting  |-miitle-endian -gdwarf-3 -0z -function-sections -w

OF | |

Cancel
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