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Introduction

ABOUTTHISDOCUMENT

Welcome to theAtollic TrueSTUDIO®igration Guide. The purpose of this document is to
help you tomigrate an IAR Embedded Workber®project to Atollic TrueSTUDIO®

INTENDEBREADERS

Thisdocument is primarily intended for embedded systems develsped project
managers who want to understand the process of migrating a project (existing or new)
from using the IAEmbedded Workben@®C/C++ compiler tétollic TrueSTUDIO®r the

ARM® procesors
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Introduction

DOCUMENTIONVENTIONS

The textin this documents formatted to ease understanding and provide clear and
structured information on the topics coverethe following typographic conventions

apply:

Style Use

Command KeyboardCommandor Source Code Section.

ObjectName Name ofa User Interface Object (Menu, Menu Command,
Button, DialogBox, etc) that appeasonthe computer
screen.

Croseference Qossreferencewithin the document or to anexternal
document

ProductName Name ofAtollic product

Identifies instructions specific tine GraphicalUser
Interface(GUI)

Identifies instructions specific to theommandLine
Interface(CLI)

IdentifiesHelp Tips andHints.

Identifies aCaution.

CEOG

Tablel ¢ Typographiconventions
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Section1. MIGRATIONDECISIONS

This document has been created to enable development teams to understand the need for,
the mechanisms, and the implications of migrating from one development toolchain to
another for a given processor or processor family.

The example used throughout therocess is for migration from the IAR Syst@ms
development toolchain to thétollic TrueSTUDIO®Efor ARM® processorddowever the
principles will remain constant across processor families and development tool vendors.

The reader should refer to the GNC/C++ compiler documentation available witiollic
TrueSTUDIO®r detailed documentation on the usage and extensions supported by the
compiler toolchain.

In addition, the Application Binary Interface (ABI) document is available directly from ARM
Ltd. at the following locationwww.arm.com Finally, the user should cressference this
information with that provided by their current compiler vendoblAR Systen®in this
example).

This section covers the higével questions which need to be addressed before embarking
on a project migration:

1 Why migrate
1 When to migrat®
I What to migrate and the implications of migrati®n

1 How can migration be made eas?e
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Migration Decisions

WHY MIGRATE

Migration to a new development toolchain has to be driven by need; the need for better
performance (of the embedded code), the need for standards compliance, the need for a
better development workflow using highéunctionality and more integrated

development environments and/or the need for a better support model from the tools
vendor.

The choice may be largely driven by engineering or commercial concerns, but ideally
should provide benefits in both areas. Asestample, the benefits of thatollic
TrueSTUDIOI®E over its competitors could be summarized as:

1 Cost TheAtollic TrueSTUDIO@oduct is partly based on opesource
components that have been extended to match and surpass the feaietrén
most other canmercial offeringsBy reusing some opesource components, the
product can be offered at a substantially lower price than many other vendors.

1 Performance The GNU C/C++ compiler provides a world class compiler
development toolchain, enhanced and maintainedtbgusands of developers
and many companiesorldwide. In recent years has become the déacto
standard toolchain for compiler research, furthemhancing its capabilities in
terms of optimization and processor support.

1 Standards The GNWL/C++compilersupports C and C++ development with full
support for both languages along with runtime libraries for both 'baretal’
(where the runtime systermuns directly on the processor) or Linux useode
(where the runtime system interacts with the Linux kernel via system calls)

1  Workflow: TheAtollic TrueSTUDIOB®E provides a modermd highlyintegrated
development environment which directly supportset use of advanced workflow
tools such as version control, bug tracking, code review, code analysis and
distributed taskbased development, along with tailored control for project and
build control and a fully integrated debugger.

1 Support Model TheAtollic TrueSTUDIO®E comes in a variety of packages
enabling customers to select the features/price model best suited to their
development needs. As the underlying compiler toolchain is based on the GNU
C/C++ compiler, there is no worry about a 'proprietaoglchain becoming out of
date, or unavailable. The same goes for #tellic TrueSTUDIO®E, as it is
based on the open Eclipse framework.
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Migration Decisions

WHEN TAMIGRATR

Once the decision has been made to migrate to a new toolchain, the riugraas to be
planned according to the needs of the organization. Typically there are three scenarios for
migration:

1 At the start of anew project
1 Parallel to a running project
1 Inafailing project to bring it back on line

Perhaps the simplest time to plerm migration is at the start of a new project as the
effort can be factored into the project plan, with resources and time being allocated
before the project has started.

However, provided that the effort can be reasonably assessed, and the beneiit fro
migrating can be measured (in performance, development time, cost or other terms),
there is no reason why migration can't happen while a project is in progress.

Either resources can be allocated to do migration setup tasks while the rest of the team
gets on with other areas of development, or the whole team can focus on the migration to
enable a rapid transition.

Where companies are using version control systems, it makes sense to 'branch' the
existing project to allow for migration changes to be @ned in one development flow,
allowing any other code changes on the original code base to be merged in as required
later. In fact, as thétollic TrueSTUDIO®E fully supports version control system
integration, it facilitates this mode of operation.

13| Page



Migration Decisions

WHAT TO MIGRATE ANBH IMPLICATIONS
OF MIGRATIOR

TheAtollic TrueSTUDIO®E provides a wealth of facilities on top of the basic necessities
such as the compiler toolchain, debugger and editor. It is entirely possible to phase the
migration, taking advatage of certain features of the IDE when appropriate. The key
areas to consider are described below.

The remainder of the document will examine some of the main issues raised.

PROJECT AND BUILD CBRL

TheAtollic TrueSTUDIOB®E provides the abilitytauto-generate projects for the
supported embedded processors. These agimerated projects provide a framework in
terms of describing the source files and libraries that make up the project, and also
provide a way to generate the scripts to automate thuild process.

INFRASTRUCTURE ANDRMGLOW

TheAtollic TrueSTUDIO®E provides a complete project and build infrastructure for the
GNU compiler toolchain, to include GUI level support for configuring target (processor)
specific options.

It will auto-generate build scripts and linker command files which may be controlled
entirely through the GUI, or edited by the user. This is however not mandatory, and so
customers migrating legacy projects which have make files already may wish to continue
to use hem.

The IDE provides a mechanism to switch to make file use, and even provides a make file
editor. Similarly, if version control and/or bug tracking systems are being used as
independent applications, there is no requirement to switch to using thenthé@dDE.

Use of such tools integrated within the IDE can be phased into the project as required.

APPLICATION SOURCHANRMWARE

The majority of application code is usually written in a high level language (C or C++), in
fact using common compiler extensions such as support for interrupt service routines in C,
and it is possible to write nearly all of an application without usirgpaler.
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Migration Decisions

Even assembler modules can be converted relatively simply as mostassssiblers

support similar functionality, differing only slightly in syntax (for example the way that
some addressing modes are indicated, or that macros and other highféatares are
implemented), a simple search and replace or perhaps writing a file to map one symbol to
another may suffice.

THIRD PART®/SAND LIBRARIES

Ideally, it should be possible to get a ported and supported version of your third party OS
and/or library for the new GNU compiler toolchain. Make files and build control can then
relatively simply be setup in the IDE.

Alternatively, some vendors sell source licenses, with the OS/library being provided in a
portable high level language. In that cades work is similar to that which was already
undertaken when originally buying the licensee. configuration, build and test. The final
possibility is that the OS/library is only available in a binary form, and no port for the GNU
compiler toolchaing available.

It is still feasible to use a binalibrary as you are not changing the underlying processor
being used, and for ARM® architectures there is a 'standard’ Application Binary Interface
(ABI) defined by ARM® which most compilers targeting Aptbt®ssors implement.

You may be fortunate and discover that the libraries you wish to link into your new ported
application will link and wdrwithout issue, however careful checking of how the two
compiler implementations differ in their ABI compliance may be required. In the case of
there being some difference, it is entirely possible to write an ABI compliance wrapper (in
assembler) which esures that the transition from GNU functions to legacy code works
correctly.

It should be remembered that those peompiled binaries may have
dependencies on 'standard’ libraries such as the standard C library, and on

compiler specific libraries su@s intrinsic functions which are implicitly

referenced according to the code.

Replacing the standard libraries with those provided by the GNU toolchain

should present no problem, but the nature of the intrinsic libraries may mean

that you have to inclue them in your final binary in order to make it work.

RE-VALIDATION

One of the major tasks of migration isvalidation. This is of course required, regardless

of whether any code changes have been performed or not. The act of moving from one
compile to another will mean that slightly different code will be generated, as no two
compilers (or even versions of a single compiler) will generate the same code, as each will
optimize in a different way.
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Migration Decisions

For new projects, the efforts of constructing nevste should not be any greater than with
the legacy tools, for existing projects, the testing infrastructure may also require porting
(depending on your application and system), which will need to be factored into the
overall migration plan.
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Migration Decisions

How CAN MIGRADN BE MADE EASIER

Firstly, the assumption in this document is that the migration does not entail switching
processor architectures, and most probably that it is based on the same chip vendor and
product family.

In this case there is no additional leargicurve regarding the processor, the peripherals
and interfaceg; i.e. the system design problem has already been solved. In such a case
the task is reduced to migration of project and build control, application source files and
firmware.

AUTOMATEDPROECT CREATION

TheAtollic TrueSTUDIOB®E supports automated, wizatthsed project generation, which
allows rapid creation of the project and build level control required for any project.

Part of the project generation allows the user to select the debigiag used (i.e. vendor
and chip family), and will then auigenerate firmware code compliant to the
processor/chip vendor's firmware library to support the device.

It is recommended to use thatollic TrueSTUDIOg@roject generation code,
= whether a fuly integrated build, or a makefile based build is being used, as it
greatly simplifies the creation of a new project and can be used as a
framework to compare to existing projects and to paste legacy files into
where needed.

CMSIS CORTE®MICROCONTROERSOFTWARE
INTERFAC&IANDARD

A standard firmware library infrastructure has been created by ARM Ltd. along with
semiconductor and toolchain vendors. T@ertex®Microcontroller Software Interface
Standard(CMSIS) defines a hardware abstraction layeictvis available as a firmware

library coded to support compilation by a number of compilers, including the GNU C/C++
compiler and the IAR Embedded Workbench® C/C++ compiler. Details can be found on the
ARM® websitesww.arm.com

The firmware generated by th&tollic TrueSTUDIOIDE forthe ARM® Corté@seriesof
processors includes all lel@vel device control via the CMSIS firmware library (including
startup, interrupt and exception handlers) along with chip vendor supplied peripheral
device drivers.

As the firmware library complies to a standard, and hasbegtten to support both the
GNU and IAR Embedded Workbench® compilers (by using conditional compilation), users
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Migration Decisions

should find that they have a familiar Application Programming Interface (API) to code
against, which reduces the porting exercise to one aifrtg the build control and porting
application source files.

MIGRATION OEEGACHRMWARE

Even when the legacy project has not made use of the chip vendor's firmware library, the
developer still has options on how to proceed:

1. Thelegacy firmware can lported to the GNU C/C++ compil@a port is not
already available).

2. For ARM® Cort®processors, the legacy firmware library can be replaced within
the migration project, by the CMSIS firmware library, jpdaong a high quality and
portable hardware alisaction layer which is supported and easily portable.

The initial investment in firmware porting may be significant, as firmware is by its nature

at the closest level to the underlying hardware. This implies that compiler extensions have
been used to dictly interact with the underlying processor and peripherals to generate
special functions (interrupts), control placement of data and code, control processor mode
and initialization (using intrinsic functions) and control memory mapped hardware devices.

O Where it is not feasible to use the CMSIS firmware library, it may be prude
= to review the code to understand how the various hardware and compiler
specific control is achieved.

ABICOMPLIANCE

The Application Binary Interface (ABI) defines impletaitton specific details of how a
given toolchain supports a processor family. The ABI is usually owned and maintained by
the processor vendor or on their behalf by a nominated third party.

ARM Ltd. provide and maintain a series of ABI documents whidr el aspects required

for building code for the ARM® architectures on various platforms {ivetal, Linux and
mobile based). The ABI documentation set can be downloaded from the ARM® website at
Www.arm.com

Thisdocument describes migration issues related to baretal applications, and
therefore only requires an understanding of a subset of the ABI documentation.
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Migration Decisions

Knowledge of the ABI is not required if migration at a C/C++ source level ¢
= is to be performedThe ABI defines the lolevel information required for
writing assembler functions which are callable from C/C++, and required by
toolchain developers to enable interoperability between toolchains.

The ABI is therefore important at two levels:

1 Assembleto C/C++ interface level (procedure call, return and stack frame
definition)

1 Objectcode format and manipulation

The IAR Embedded Workbench® and GNU toolchains both support the Procedure Call
Standard for the ARM® architecture (AAPCS), which means thratazseassume that
functions written in assembler for IAR Embedded Workbench® based projects can be
simply migrated to GNU based projects.

At the source level no changes will be required to change the calling/return mechanism.
However changes may be ngiged to conform to the instruction syntax defined by the
GNU crossassembler.

Alternatively, ABI compliance means that assembler source files which have been cross
assembled into relocatable object files using the IAR Embedded Workbench® toolchain
(but nat yet linked), may be linked with files built with the GCC toolchain successfully. This
is because both toolchains support the same object file formats and relocation types.
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Section 2.

STARTING THE
MIGRATIONVITHATOLLIC
TRUBSTUDI®

The simplest way to start your migration project is to use #ellic TrueSTUDI® to
generate a complete skeleton project for you, including all required build control filesr(linke
scripts and makaéiles if required).

Once this has been created, the existing source files can be added into the project, and the

build control files adjusted as necessary.

This section describes the process of creating a skeleton project, importimgesfiles, and

performing simple project configuration and build.

1
1
1

Before you start
Creating a new project
Configuring the project
Building the project

Importing source files
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Starting the Migration

BEFORE YOU START

Atollic TrueSTUDIO®A o0 dzA f G dza Ay 3 { K Sthu8 ihHerlitst snee »
characteristics that may be unfamiliar to new users. The following sections outline

TN Y
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WORKSPACESPROJECTS

AsAtollic TrueSTUDIO®E o6 dzA f G dzaAy3d GKS 9/ [Lt{9x

workspace model. The basic concept is outlined here:

T NI

1 A workspaceontainsprojects. Technically, a workspace is a directory containing

project directories.

1 A project contains filesTechnically, a project is a directory containing files (that

may be organized in sutlirectories).

91 Project directories cannot be located outside a workspace directory, and project

files can generally not be located outside its project directory. Projects ¢

contain files that are located outside the project directory using links to files and

directories located anywhere.

1 There can be many workspaces on your computer at various locations in the file

system, and every workspace can contain many projects.

1 Onl one workspace can be active at the same time, but you can switch to

another workspace at any time.

1 You can access all projects in the active workspadtlee same timebut you
cannot access projects that are located in a different workspace.

1 Switchingworkspace is a very quick way of shifting work from one set of projects

to another set of projects.

In practice, this creates a very structured hierarchy of workspaces with projects that

contains files.
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Starting the Migration

Workspace 3

Workspace 2

(X\NewProjects)

Workspace 1
(C\JoaWorkspace) (C\Customer}
ProjectA ProjectC ProjectE
Project B ProjectD ProjectF
A X
’ Currently inactive

Currently active
workspace

Currently inactive
Workfspace

Atollic TrueSTUDIO®

workspace

Figurel - Workspaces angrojects
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Starting the Migration

CREATING A NEW PRODEC

Atollic TrueSTUDIC&pports both managed and unmanaged projects. Managed projects
are completely handled by the IDE and can be configured using GUI settings, whereas
unmanaged projects require a makefile that has to be maintained manually.

We will be using one and the same example project from IAR throughout this migration
guide and we will at the end have a working copy of that project migrated into
TrueSTUDIO®. The exdenwe will be using is the IAR_STM32_SK GettingStarted project
that comes with EWARM. This project is using a Cavtgxdevice family from
STMicroelectronics, the STM32F103xB and we will for this exercise be using the
STM32F103VB device.

Migrating a projet from one tool to another can be done in many different ways. The way
we will do this migration is just a suggestion but one that has been used many times and
usually works well. The different steps we will take during the migration are as follows.

a) Creat a C project that uses the same core/device as the original project we are
migrating from

b) Configure our new project to match project setting of the original project

c) Import the source files and libraries from the original project

d) Set compiler (and iieeded assembler) include file directories

e) Modify part of the source code to make it GCC compatible

f)  Modify the linker script file in order to correctly locate the application in memory

As we go along the migration process we will also give you tips aad idgeneral

regarding migrating from one tool to another. Things that will be helpful when you migrate
a more complex project than the example we use here and that is meant to give you an
idea of the stepsnivolved when doing a migration.

¢2 ONBIYIISYyHIAFEBoY2RS LISNIRZRBIBOIGKS F2ff26Ay3
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e e ~ -~ s + ~ ~
3. {GF NI GKS tNE2SOG 2 IR RRY AV S ¢ HESE ¢!
3 _ 5

E C/C++ - Atollic TrueSTUDIO for ARM

File Edit 5Source Refactor View Mavigate Searc
SRR [RRRE
(5 Project Explorer &3 = 0O

BEg|e ¥

CAIWzNB I NI Ay3 GKS LINB2SOG 6AT I NR

4, bl YS @2dN) L8 WeSARSRxF a6 S NRRBEDHAG G 20 & IO |1

AAAAA

¢22& ¢22tOKIAY® /fAOlAPSBE&SGI2NBEEOG2:>2

E] cProject O *

C Project p—
Create C project of selected type

Project name:l myProject I

Use default location

Location: | CAUsers\Mats PAvAtollich TrueSTUDIOVARM workspace_6.0\m Browse...

Project type: Toelchains:

v [ Executable
& Empty Project
& CMSIS RTE C/C++ Project
@ PC C Project
| ® Embedded C Project|

= Shared Library

= Static Library

= Makefile project

Show project types and toolchains only if they are supported on the platferm

@ < Back Mext > Finish Cancel

CA3JazNBt N22S O
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5. { St SOG +SYyR2NE aAiONP

O2yGNREftSNI CIFYAC

E] c Project O *
TrueSTUDIO® Hardware configuration
Select hardware settings
Target
WVendor I STMicroelectronics N I
Filter Board/Microcontroller | |
Evaluation board None w
Micrecontroller family I 5TM32 Medium density devices VI
Micracontroller I?STMEEF'IOEVB VI
Fleating point Software implementation ~
Floating point unit MNone
Code location FLASH w
Instruction set
ARM Thumb (@ Thumb2
Endianess
Big endian (@) Little endian
Memery information
STM32F103VB: FLASH: 128KE, RAM: 20KB
?\ < Back Next > Finizh Cancel

Figure4 - Hardware configuration

6. The next page is the Software Configuration andaeaccept the defaults and

click Next.
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7. After this we get to the Debugger Configuration page. Here we select one of
the listed debug solutions, depending on what debug solution we Hewe.
our example we will select SEGGHR\K.

Figureb - Debugger configuration

E] c Project O X

TrueSTUDIO® Debugger configuration
Select hardware debug settings |

Debug probe selection

Debug Probe | SEGGER J-LINK ~

ATI15AM-ICE
SEGGER J-LINIp&E Micro
Generic

This supports|SEGGER J-TRACE Cortex-M k GDE server.
SEGGER J-LINK

OpenOCD
ST-LINK
1AR J-LINK

@:‘ < Back Next = Cancel
8. The last step is creating two build configurations, Debug and a Release. We
accept this since we easily can add, remove or modify these build
configurations later if needed.

At this point we have aimple project for a STM32F103VB device. Next we need to make
sure that the most important build options are set correctly. It is helpful to have the

original IAR project open when we do this, just so that we can compare build configuration
settings for ow two projects.
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CONFIGURING THE PROUE

Managed mode projects can be configured using dialog boxes (unmanaged mode projects
require a manually maintained makefile). To configure a managed mode project, perform
the following steps:

1. First select myProject ifrueSTUDIO® Project Explorer, and after that you click the

G/ k/ bb . dZAfR aSidAy3aa giMema.Séﬁ yyeat N
(It is important to make sure the top of the project is selected when configuring the
entire project. It you would have alfter or file selected, then the configuration

changes would only apply to that file or files in that folder.)

E C/C++ - myProject/src/main.c - Atcllic TrueSTUDIO for ARM

File Edit Source Refactor View Mavigate Search Project
tlet [n] BT [e] e [¥] SRS NN [ S
s |
Z

7' Project Explorer 532 = 8 [€] mainc 3

= P

1 B&|s .

%, binaries
[ Includes
2 Libraries

v [ src _
[ main.c o |w

by}

s R BT O Y

Figure6 - Open C/C++ Build settings
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2. ¢KS LINP2SOG tNRLISNIASE RAIFf 23 02 EaéAallRoA
is selected. Here you can view and modify the target selected if needed but we set this
up during project creation so we will leave it as is. Note that project settings relevant
for both managed mode projects and unmanaged mode projects are callectder
the Target Settings tab.

E Properties for myProject

Settings
Resource
Builders
C/C++ Build Configuration: | Debug [ Active ] ~ | Manag
Build Variables
Environment
Logging & Target Settings | €9 Toolchain Version &% Tool Settings . Build Steps Builc
Teol Chain Editer Target
C/C++ General Vendor STMicroelectronics ~
CMBIS-5VD Settings
Project References Evaluation beard MNene ~
Review . Microcontroller family | All w
Run/Debug Settings
Task Repository Microcontroller STM32F103VE ~
Testing Code locati FLASH
WikiText ode location ~
Endianess

Eig endian (@) Little endian

Figure7 - C/C++ Target settings

3. {StS0G GKS ac¢c22t {SGaidAay3aé¢ GlFro G2 RAA&LIX
at some of the options here and compare them to how our original 1Af@r
options were set. Let us first have a look at the selected C standard. From the IAR tool
we see that they use C99 as default so we change our C language from gnull to
G3ydzbp 60 b Tydz SEGSYarzyaonéo

E] Properties for myProject O *
type filter text Settings - - =
Resource
Builders e Target Settings e Toolchain ‘u‘ersion.ﬁ‘ Build Steps Build Artifact d
Build Variables v @) Assembler C standard |'gnud3 (C39 + gnu extensions) vI
Environment @ Target [JLong function calls
Logging @ General
(2 Symbols
Tool Chain Editor @ Directories
C/C++ General (2 Debugging
CMSIS-5VD Settings (2 Miscellaneous
Project References v & C Compiler
Review Target
Run/Debug Settings
Task Repository Symbels
Testing (2 Directories
WikiText (# Optimization
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Second we will have a look at the preprocessor defines set for the compiler. The

Starting the Migration

original project have EMB_FLASH , STM32F10X_MD and USE_STDPERIPH_DRIVER
RSTAYSRo {2 ¢S

I NB YAaaryd

9a. yC[ ! { I

Ly

] and type in EMB_FLASH into the Enter Value dialog that pops up. When done,
click OK to commit to this new preprocessor define.

a

type filter text

Resource
Builders
Build Variables
Environment
Logging
[Settings
Tool Chain Editor
C/C++ General
CMSIS-SVD Settings
Project References
Review
Run/Debug Settings
Task Repository
Testing
WikiText

Settings

w 83 Assembler

(22 Target

@ General

(& symbols

@ Directories

@ Debugging

@ Miscellanecus
~ B3 C Compiler

@ Target
General
Directories
(£ Optimization

€ Target Settings € Toolchain Version B Tool Settings & Build Steps

Defined symbols

E Enter Value

Defined symbols

- v v

Build Artifact ‘

&

STM32F10X_MD
USE_STDPERIPH_DRIVER

"

¥,
i
Z

]

e e
| EmB_FLASH |
| S—

@ Debugging
# Warnings

- T
2 Miscellaneous = it

Figure9 - Adding C/C++ prdefined symbol

5. We are done for now configuring our build tools sodliek OK to commit to the
changes made and get out of the project Properties dialog.

Take some time to look around in the Tool Settings for TrueSTUDIO® to familiarize yourself
with the different options here. Advanced users may want to enter commandlitiens
manually, and this can be done in the Miscellaneous panel for any tool. When done
exploring the Tool Settings, click OK to accept the new settings.

In the C compiler> Directories we have a list of include paths that the
= compiler will use whesearch for include files. These include paths differs
from what you will see in the IAR tool, but this is ok for now. Once we have
decided which files to add and how to add them, then we can update the list
for compiler include paths and all this will berck later in this guide
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BUILDING THE PROJECT

By default, Atollic TrueSTUDIO® builds the project automatically whenever any file in the
0dzAf R RSLISYRSyOe Aa dzLRIGSRP® ¢KA& TSI GdzNB
option. You find this optiofif you select the Preferences entry in TrueSTUDIO® Windows
menu. In the Preferences dialog you select General and Workspace.

E Preferences

type filter text Workspace
See 'Startup and Shutdown' for workspace s
Appearance
Compare/Patch : :
Content Types I ] Build automatically I
Editors [] Refresh using native hooks or polling
Full Screen []Refresh on access
Keys [+] 5ave automatically before build

Metwork Connectior

] [] Always close unrelated projects without g
Perspectives

Search

Security Workspace save interval (in minutes): | 5

Startup and Shutdoy Workspace name (shown in window title): [

Miah Brogcar

Workspace ) o
v C/Ces Open referenced projects when a project is

Appearance OAIwaIs ) Mever @Ernmpt

Figurel0 - Workspace Build Preferences
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BuiLD REBUILD ALL

You have easy access to the differbntld commands from the Toolbar. You can do a

Build, which would only build files that was changed since the last build. Or you can do a
Clean which, would mark all source files in your project as in need of a build. A Rebuild will
simply rebuild all youfiles, similar to daig a Clean followed by a Build.

‘3
Q There are by default five build buttons in the Toolbgﬁ & ﬁ ‘Q}
and if you hover over them with the mouse you will get a tooltip on what they
do.

Now we do a Rebuild to ensure that we have a project thalds without warnings and

errors. In our TrueSTUDIO® IDE you have a Window at the bottom that has multiple views.
One is the Report view and should not have reported any errors or warnings. If you select
the Console view you can see the command linearsifor each build step together with

the output from our build tools.

|21 Problems J=| Tasks |i| Properties = 8
L ¢ 5| B =B B~
CDT Build Conscle [myProject]
C:\Program File=z (x86)%\Atcllic\TrueSTUDIC for ARM &.0.0%ideh\jre\binh\jaw ~
Generate build reports...
Print size information
text data bs= dec hex filename
1900 8 224 1292 50c myProject.elf
Print size information done
Generate listing file
Cutput =ent to: myProject.elf.list
Generate listing file done
Generate build reports done

10:38:28 Build Finished (took 12=2.117ms) W
< >

Figurell - C/C++ Build Console View
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IMPORTINGOURCHLES

Importing source files from the old IDE into Atollic TrueSTUDIO® is generally very simple. It
isonly a matter of copying the files into the Atollic TrueSTUDIO® project source directory.
This can be done in Windows Explorer or from within the Atollic TrueSTUDIO® IDE.

If you have a large amount of source files in the project that you are migratiAtpliec
TrueSTUDIOtRen it might be worth considering using the IAR Eclipse plugin for ARM.

With that plugin installed itollic TrueSTUDIO®u will have access to all source files for

both the original EWARM project and the néiollic TrueSTUDIQ®oject in the same
Workspace. If this is the way you like to migrate your project, then go ahead and jump
F2NBIFNR G2 aSOdAz2y a)aiAy3a L!w 90fALAS LI d

If you want to include specific source code files (or entire directories containing many
source coddiles) that you wish to keep in an external location (i.e. in a location other than
in the project directory tree), this can be facilitated with links to the external file or
directory.

Using Project Explorer, we can have a look at the file and foldeststeufor our new
TrueSTUDIO® project.

[ Project Explorer &3 = O

v == myProject
ﬁf‘ Binaries
[ Includes
w 2 Libraries
= CMSIS
[ STM32F10x_StdPeriph_Driver
w [ src
l.g| rain.c
startup_stm32f10_md.s
stm32f10x_conf.h
lg] strn32f 1o it.c
stm32f1o_it.h
lg| systern_strn32f10w.c
l.c| tiny_printf.c

= Debug
=] strn32_flash.ld

Figurel2 - Project Explorer

hdzNJ LINEP2SOG aYeétNRr2SOGe ¢S KI @S FAGS F2tR
for us and we can safely ignore them for now. Our source folders are Libraries and src.

(The C in the folder map ict 2 indicates that this is a source folder.)
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cAat S

Sowe can see that we have two different libraries, CMSIS and
STM32F10x_StdPeriph_Driver. Going back to our original IAR project we see that these
libraries are included in that project as well. So for these libraries we have two options.
Either we use the ne library that came with TrueSTUDIO®, and in that case we can just
leave them unmodified. Or we can use the libraries we have in our original IAR project. In

that case we can either copy them over to our TrueSTUDIO® project or we can link to their

currentlAR project location. (A rule of thumb here would be that if you will modify files,

then copy them to your TrueSTUDIO® project location since modifications you make might

corrupt the original project.) Since we do not expect to modify CMSIS or STM32F10x
peripheral libraries we decide to link to the original library files from TrueSTUDIO®.

A closer look at the CMSIS library folder shows that the this folder in the original IAR
project contains two files, startup_stm32f10x_md.s and system_stm32f10x.c. Begh th

files are located in the src folder for our new TrueSTUDIO® project. And the CMSIS Library

folder in TrueSTUDIO® contains only header files. So if we reorganize our IAR project to
TrueSTUDIO® format we really do not need the CMSIS library foldeit sloes not

contain any C source files, only header files. We just need to make sure to point the
compiler to the correct folders when the preprocessor searches for include files and we
will do that in just a moment.

Next we have the src folder that contai our main application (in main.c) and some other
system files. For each of these files we need to decide if we should keep it, replace it, or
simply remove it. In the table below we have listed all files and added a not one how we
will handle that file ér our migration process.

[ 2yGSyi 5830AaA2Y

startup_stm32f10x_md.s Startup code for our device We willkeepthe TrueSTUDIO® startup file. If we h,

stm32f10x_conf.h

stm32f1xx_it.c

stm32f1xx_it.h

system_stm32f10x.c

tiny_printf.c

a __low_level_init function defined in IAR them we
would move that code in to TrueSTUDIO®.

Configuration setup for We willcopythe original file from IAR to

STM32F10x_StdPeriph_Drive TrueSTUDIO® since we need to make sure we us

library same peripheral configuration for both projects, bu
we might also want to change thismfiguration in
the future

| 2yGFAya G§KS  Wewilkeepthe version provided by TrueSTUDIOC
the original IAR project has and just add TIM1_UP_IRQHandler and make sur
added a ISR handler for behaves the same as for the original project
TIM1_UP_IRQHandler

This is the access layer to the We should use the same version as we use for ou

device drivers STM32F10x peripheral library so we Vifilk to the
file that is in the original IAR project
¢CKAA A& | aay Wewiljustkeepd KAa aAyoOS ¢S N

printf, more suitable for small printf or similar calls in our application
embedded applications

Table2 - Files to keep, copy or link
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Before we start adding files from the original project and our new TrueSTUDIO® project we
need to remove some source files from TrueSTUDIO® that would otherwise conflict with
GKS ySg FTAtSad Ly 2dzNJ SEF YL S { KIHio kg2 dif yRR
gaeaidSypaidyYontfmneEddE & 6Stf a GKS (g2 f
G{¢taoHCMNEYP{ GRt SNA LK ¢y5NR S NE @

To remove these files, in TrueSTUDIO® Project Explorer youlighthe file or folder to
remove and select Delete.

[ Project Explorer &2 = 0 (€ mainc 52
E (é-:) | - - 18 f R
| & myProject T REERRRARRAAREER AR
#, Binanes o o
i Includes N ToEeE
Librari
w [2 Libraries c |** Ahstract
= CMSIS 7 |aw
= S5TM32F10x_StdPeriph_Driver o |ww netions
v (2 sic g [ew
- >
@ startup
@ stm32f Open
€ stm32f - gpan with >
[n] stm32f
[ system 5| Copy Ctrl+C
[g tiny_pr Paste Ctrl+V
&> Debug Ix Delete Delete I
stm32_flas - -
Remove from Context Ctrl+ Alt+Shift+ Down

Figurel3- Deleting project files

Do the same for files STM32F10x_conf.h, system_stm32f10x.c and folders CMSIS and
STM32F10x_StdPeriph_Driver. Your Project Explorer should look something like this now.

(75 Project Explorer &2 = B

v == myProject

913? Binaries

hl Includes

2 Libraries

v 2 src

[5 startup_stm32f10x_md.s
[ stm32flecit.c
[n] stm32flecith
[£] tiny_printf.c

= Debug
stm32_flash.ld
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Figurel4 - Project Exploreview

Now we are ready to Import new source files, either by copying or by creating links to the
original source file or folder.

7 LT @2dz R2y Qi 1y26 6KSNB | TFAfyducas

= find the location if you in the EWARM IDght-click on that file and select File
Properties. The Location entry will have a path to the physical location of that
file.

COPY FILES TO NEW PROJECT LOCATION

1. In TrueSTUDIO® Project Explorer, Figlit A O1 2y GKS &ND T2t RSN

I Project Explorer &2 = O

v =5 myProject
# Binaries
[pl! Includes
2 Libraries

e

in
A

Mew »

Ge Into

Open in New Window

B EE =

Copy Ctrl+C
Paste Ctrl+V
¥ Delete Delete
Remove from Context Ctrl+Alt+Shift+ Down

A
%

o
=

Source b
Move...

Rename... F2

IQ Import... I

ey Export..

Figurel5- Adding files, step 1
2. Inthe Import Dialog, select General and Filesystem and click Next.

Select an import source:

type filter text

w [ General
' 5 Archive File

Existing Projects into Workspace

[, File System

El Preferences
= CfC++

Figurel6 - Adding files, step 2
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3. At last page of the import wizard, we Browse to the location of the origireah.c and
select main.c as well as stm32f10x_conf.h since they both are at the same location.
When done we click Finish to have these two files copied to our new TrueSTUDIO®
project location.

El import O x
File system —
Import rescurces from the local file system. I,a_" ,;
-

From directory: I ligraticnGuidet | AROriginal\ STM32F 1 | AR-5TM32-SK0 Getting Started VI Browse...

I|E| = GettingStartedI [ E GettingStarted.ewp A
0= GettingStarted.ewt

] ﬁﬁettingStarted.w

@ main.c I

L] [El readmett

[ =l startupScreen.ewsample

Lo strm32f10x_confh |

L] [l stm32f10x_it.c

1 [€] stm32f10x it.h v

Figurel7 - Adding files, step 3
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USING FILES IN AN ERNAL LOCATION

For the rest of the files we need we will, instead of copying files to our project, create a
links to the source files. We have one file and two folders to link to and we start by

creating a link to the file system_stmfi®x.c.

1. Just as we did in step 1 when copying files, we fajok on the src folder in our

t N22SO0G 9ELX 2NBNJ FyR &St SO0 LYLIRNIX

2. Step 2 is also the same as when copying files, so select General and File System,

and click Next.

3. Nowweclickthe Advancedhiu2 y | yR OKSO1l (KS o62E
Then we Browse to the location of system_stm32f10x.c and after that we can
select the same file in the Import dialdg/hen done click Finish.

E Import

File system

Import resources from the local file system.

From directory:" o AR-5TM32-SK ibrang CMSIS\CM 3\ DeviceSupporth STASTM32F 10k v||

[m] (= STM32F10x [] @ Release_Motes.html
[ [g] stm32f10xh
I @ systemn_stm32f10x.c I
U] e systermn_stm32f10x.h
Filter Types... Select All Deselect All

Into folder: | myProject/src

Options
(] Overwrite existing resources without warning

[ Create top-level folder

I. Create links in worksp acel

— -

Figurel8 - Linking to files
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USING DIRECTORIEANNEXTERNAL LOCATION

Now we will link to the folder STM32F10x_StdPeriph_Driver and with that have access to
all the source files in our TrueSTUDIO® project. (Remember we did not need the CMSIS

folder for source code.)

1. Rightclick onthe Libraries folder and select Import. We selected Libraries instead of
src just to keep a nice and consistent structure for our project.
[ Project Explorer & = O
BSle ~
v =% myProject
5 Binaries
nill Includes
v [ sre s i
[€ main Go Into
@ starty 0 =
B stm3 pen in New Window
[€] stm3 i5] Copy Ctrl+C
8] stm3 Paste Ctrl+Vf
@ S.)rStE ¥ Delete Delete
[g] tiny_
(= Debug Remove from Context Ctrl+Alt+Shift+Down
stm32_fl Source >
Move...
Rename... F2
Iﬁg Import... I
£y Export..

Figurel9 - Linking to directories, step 1

2. Next we select General and File System ané Bliext.

Select an import source:

type filter text

w [ General
I, Archive File

=% Existing Projects into Workspace

II:L File System

=L Preferences

= CfC++

Figure20 - Linking to directories, step 2
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3. b2g ¢S aStSOG ' ROFYOSR IyR OKSO1l GKS a/
Browse to the location of the original STM32F10x_StdPeriph_Driver. Once there we
expand the corgnt of that folder to the left in the Import dialog and check the src

02E® 628 O2dzA R Ftaz asStSOd AyO Gelickk RR
Finish when done.
El import O X
File system —
Import resources from the local file systemn. l{ ,.-F
-

From di’e‘io"l:l ginal\STM3ZF 1ot AR-5TM32-SK\libranyh STM32F10x_StdPeriph_Driver vI Browse...

vI [m] (= STMBEFPD}(_Stheriph_DriverI (@ Release_Motes.html
&= inc
= src |
Filter Types... Select All Deselect All

Into folder: | myProject/Libraries Browse...

Options
[] Overwrite existing resources without warning

[]Create top-level folder

I [A Create links in workspacel

Create virtual folders
Create link locations relative to: | PROJECT_LOC w

Figure21 - Linking to directories, step 3
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Now we hae all our source files in TrueSTUDIO® and your Project Explorer should look
something like this.

Libraries/src expanded src expanded
[7 Project Explorer &2 = O [ Project Explorer &2 = O
ES|e ¥ ES|e ¥
v =% myProject A v % myProject
gf;? Binaries df;f' Binaries
kil Includes ! Includes
w [ Libraries = Libraries
W g SiC w [ src
[ misc.c [ main.c
gy stm32f10x_adc.c [5] startup_stm32f10x_md.s
@ stm32f10x_bkp.c [n] strn32f10x_conf.h
[ stm32f10x_can.c [ stm32fleit.c
@ st 32f10w_cec.c [m] strm32flxc ith
[ stm32f10x_cre.c [ system_stm32f10x.c
g stm32f10x_dac.c [] tiny_printf.c
[ stm32f10x_dbgmcu.c = Debug
g stm32f10x_dma.c [E stm32_flash.ld

@ st 32F 1 0w_exti.c
[ stm32f10x flash.c
@ st 32f10x_fzme.c
[ stm32f10x_gpio.c
@ stm32f 10w_i2c.c
[ stm32f10x_iwdg.c
@ strn32f10x_pwr.c
@ strn32f10_rce.c
[ stm32f10x_rtc.c
@ stm32f10x_sdio.c
[ stm32f10_spi.c
@ st 32f10w_tim.c
@ strn32f10_usart.c
@ strn32f 10 _wwdg.c
(i Release Motes.html

Figure22 - Project Explorer, final
Next chapter is only for users who uses the IAR Eclipse plugin to import files and if you are

noi R2Ay3 (KAAX (KSy THEP@REPRQUCESSORBICLUDE (2 a
DIRECTORIESD
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USINGIARECLIPSE PLUGIN

Before we can start using the IAR Eclipse plugin we have to install it in Atollic
TrueSTUDIO®he link below describes how this is done.
http://eclipse-update.iar.com/plugirmanagerinstall.html

Once we have this plugin installed in AtolliteSTUDIO®e can import the original
EWARM project as described below. Theibakea when migrating IAR projects to
TrueSTUDIO®INg the Eclipse plugin is this. We import the original EWARM project into
the same Workspace as our ndwueSTUDIO@oject using links to the files in that

project. When this is done we can simply dag-drop folders and files that we link to

link to from the original EWARM project to our n@nweSTUDIO@oject. For files in the
original EWARM project that we need to physically have in the TireeSTUDIO@oject

we will import them into the appropri@ source folder.

1. First we import the original EWARM project into AtollitieSTUDIO®

E C/C++ - myProject/src/main.c - Atollic TrueSTUDIO-

Edit Source Refactor View Mavigate Sear
Mew Alt+Shift+M >
Open File...

Close Crl+W
Close All Ctrl+Shift+W

Save Ctrl+5
lml  Save As..

Sawve All Ctrl+Shift+5

Revert

Move...

Rename... F2

Refresh F5

Convert Line Delimiters To ¥
=h Print.. Ctrl+P

Switch Workspace >
Restart

| I Import... I
Export...

il

Figure23 - Import EWARM Eclipse projestep 1
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bSEG 68 4S8t SO0G aLYLRNI L!'w 9Y86SRRSR 22N

El import m} x
Select \
Imports an IAR Embedded Workbench project, sample, or workspace, l E - 5 I

Select an import source:

type filter text

= General
= C/C++
&= s
(= Example projects
= Git
v (=
% Import IAR Embedded Workbench project
= Install
(= Run/Debug
&= SUN
(&= Tasks
(= Team

@ < Back Mext = Einish Cancel

Figure24 - Import EWARM Eclipse projestep 2

In the last step of this import wizard you browse to the original EWARM project file.
al 1S adaNB GKIG GKS 2LJGA2y a/ NBFGS tAyla

E] 1R Embedded Workbench Project Import Wizard O *

Import Project N B
Import an [AR Embedded Workbench Project \\

Project to import: | M32F1:0|AR-STM32-SK\ GettingStarted\ GettingStarted.ewp ||| Browse..

Project name: | GettingStarted

[] Override project name
ICreateIinks I
[ skip build step

@ < Back Mext = Cancel

Figure25 - Import EWARM Eclipse projestep 3
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Now we have the original EWARM project we like to migrate from in the same
Workspace as the neiwrueSTUDIO@oject we are building up. Below is a short
description of what files to move tthe newTrueSTUDIO@oject using the IAR

Eclipse plugin. For details on why we are moving some files and not others you should
2dza i NBI R U kpdtidgBesurcaBIE&sih a y 38 @

1. We start by deleting the folders and files in our n€meSTUDIO@oject that we
later will get from the original EWARM project. The files to deletenaain.c,
stm32f10x_conf.hsystem_stm32f10x.and we will also delete the folder
STM32F10x_StdPeriph_Driver

[ Project Explorer 33 = <1==;'>| g ~ = 8 | [g mainc &

v (=5 GettingStarted 15 f*
= CMSIS R
= Other 3 File main
= RAM Debug 4 Info Gene
= StdPeriph_Driver =
(2= Vectors & The MIT Licens:
@ main.c 7 Copyright (c) .

[k} stm32F10x_conf.h

Iv = yProject I ~ Pe:’rr..'_33'_c: iz 1
| rT— 10 of this softwa:
%%, Binaries 11 in the Softwar:
il Includes . ;,3 3; pcp-:.r _1.
v [ Libraries 13 copies of the !
= CMSIS 14 furnished to dt

| -= STM32F10x_StdPeriph_Drive |
v 2 Mew ¥

src

Show In >
8| startup stm32f10x_md.s

lh| stm32f10x_conf.h Copy Ctrl+C
] stm32f1ee_it.c Paste CtrlsV

[h] strn32f 130 it.h % [Delet Delete |
I@ system_stm%?.f'lﬂx.cl

e tiny_printf.c

Remove from Context Ctrl+ Alt+ Shift+ Down

Figure26 ¢ Delete multiple folderand files
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2. Now we need to make sure we use the STM32F1 peripheral library that were
used in the original EWARM project. We can easily do this by dragging the folder
StdPeriph_Driver from GettingStarted to myProject. Note that we are actually not
moving ary files around with this since the content in that folder links and not
physical files.

E C/C++ - Atollic TrueSTUDIO for ARM
File Edit 5Scurce Refactor View Mavigate 5Sez

Hef Inf B [ el (3] ARR G

[75 Project Explorer 53 =) <}==§> |

w % GettingStarted
= CMSIS
= Other
= RAM Debug
| = StdPeriph Driver] -
= Vectors
@ rnain.c
[k} 5tm32f10x_conf.h
v I myProject StdPeriph_Driver
f_.y.b Binaries

aill Includes
[iea]

= CMSIs
w [ src

Figure27 ¢ Dragand-drop folders inTrueSTUDIO®
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Next we need to get the physical f#gn32f10x_conf.hrand main.c from the
original project into the newrueSTUDIO®@oject. We can do this by right
clicking on the src folder in myProject and selecting Import.

[ Project Explarer 53 [] <‘===’:>| e ~ = O
v 5 GettingStarted

= CMSIS

== Other

= RAM Debug

= Vectors

[ main.c

[RL stm32f10x_conf.h
Binaries

[l Includes

v 2 Libraries
= CMSIS New

(= StdPeriph_Driver Go Into
.
\S| startup_stm32f10 Open in New Window
@ stm32f o _it.c Show In
[R] stm32f T ith )
[€] tiny_printf.c B Copy
= Debug Paste
stm32_flash.ld 3 Delete
Remove from Context
Source
Move...

Rename...

L [Import.. |

g Export..
Figure28 ¢ Importing files to a project, step 1

Next we select Fil8ystem and click Next.

E Import m] *
Select
- \.l
Import resources from the local file system into an existing project. i E 5

Select an import source:

type filter text

vI'L—; General I A

JE Archive File

(% Existing Projects into Workspace
[} File System
[, Preferences

= C/C++

= CVS

(= Example projects

= Git

(= IAR Embedded Workbench
(= Install

(= Run/Debug

= SUN

(= Tasks

o Tesmm

@ < Back Next > Finish Cancel

Figure29 ¢ Importing files to a project, step 2
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In the last step we browse to the location of the original EWARM project and
aSt SOt GKS (g2 FAtSa YIHAyodO FyR adGYown
foldeNE SRAG 02E &ale&a aYetNer2SOlkaNDéod

El import O X
File system r—
Import resources from the local file system. E?
-

From directorg:l zdExamplesiarm’ 7,530,345 T\STM32F ;e\ |AR-5TM32-5K\ Getting Started I Browse...

[m] = GettingStarted [ £ GettingStarted.ewd "
[ = GettingStarted.ewp

[] ﬁGettingStarted.euW\r

[ main.c I

[l readme.txt

[] =l startupScreen.ewsample

] stm32f10x_conf.h |
L] |l stm32f10x_it.c
[ [l stm32f10x it.h hd
Filter Types... Select All Dezelect All
Inte folder: I myProject/src I Browse...
Options

] Overwrite existing resources without warning

[] Create top-level folder

Advanced > =

® TR

Figure30 ¢ Importing files to a project, step 3
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6. We also need to link teystem_stm32f10x.in the original project and we can do
this by importing a link to that file. It is the same procedasewhen we added
main.c and stm32f10x_conf.h above, except for one thing. In the final step we
Ot A0l GKS da! ROFyOSRBHE odzidizy FYyR YI (.
g2N] aLl OS¢ Aa OKSO{SR 0ST2NB Oft AO1Ay3

E Import O b

File system

=
Import resources from the local file system. / ,._f

-

From directory: I oA AR-5TM32- 5K libran CMSISVCM3\ DeviceSupport\ STWSTM3I2F 1 0x vI Browse...

[m] = STM32F10x [] @ Release_Motes.html
] ] stm32f10:ch

I ] systermn_stm32f10.c I

[ || system_stm32f10xh

Filter Types... Select All Deselect All

Into folder:l myProject/src I Browse...

Options
[(] Overwrite existing resources without warning
[ Create top-level folder

<= Advanced I

L] Create links in workspace I
Create wvirtual folders

Create link locations relative to: | PROJECT_LOC ~

@' < Back Mext = Cancel

Figure31 ¢ Importing files to a project, step 4

Now we are done with the step to removing and adding files and folders to our
new AtollicTrueSTUDIO@oject and are ready to continue to the next section.
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Starting the Migration

THE PREPROCESSOR INCLUDE DIRECTORIES

Before we modify thesource code and do any build we need to make sure that the
preprocessor will be able to find the correct include files. The safest and fastest way to do
this would be to have a look at the compiler include directories for the original IAR project.
When wedo we will find that the following include paths were set up for that project.

$PROJ_DIR$\

$PROJ_DIR$\ board \

$PROJ_DIRS$\ .. \library \ CMSIS CM3 DeviceSupport \ ST\ STM32F10x
$PROJ_DIRS$\ .. \library \ STM32F10x_StdPeriph_Driver \inc \

¢ KSPROIJ DIR$\ ¢ O2NNBHEBR g&NIL @bk aNOE Ay Of dzRS LI
covered. Théi $ PROJ \bdaR$é Aa | YAadGrk{S o0& L!w aiy
folder in the IAR project directory. We can safely ignore that path. The last two paths we
gAftt YySSR (2 & Nusgflfot névSTaueSTYDI@® piooRct. S KA y 3

There is also an extra include path used in IAR if the EWRM IDE option General-options
Library configuration> Use CMSIS is checked. In that case the IAR will also include

G f 92 lnsllationpathCMSIE. y Ot dzBh&prepréc@ssor search paths. Our
original IAR project do have the Use CMSIS checked so we need to add that path to our
TrueSTUDIO® project.

Going back to TrueSTUDIO® and looking C Compiler Directories Include paths we see that
our project correspondslmost 100% with what we have in the original IAR project.

Figure32 - C/C++ Include Path setting (start)
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