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Introduction

INTRODUCTION

Welcome to theAtollic TrueSUDI@for Toshiba® TiX QuickstartGuide. The purpose of
this document is to help you gstarted with Atollic TrueSTUDI® The following products
are bundled withAtollic TrueSTUDI®and are described too:

1 Atollic TueINSPECT@R static source code inspection
1 Atollic TrueANALYZER dynamic testand code coverage analysis
1 Atollic TrueVERIFIER@mbedded test automation

Commercial byers ofAtollic TrueSTUDI®get a oneweek fully working license @tollic
TrueINSPECT@RAtollic TrueANALYZERNdAtollic TrueVERIFIER®

WHO SHOULOREADTHISGUIDE

This document is primarily intended fembedded systemdeveloperswvho want to
quickly get started with using th&tollic TrueSTUDI® Atollic TrueINSPECT@FAtollic
TrueANALYER®&nd Atollic TrueVERIFIER®ducts, for developmentnd testingof
embedded applications for th&¥« family of microcontrollers

DOCUMENTONVENTIONS

The textin this documentis formatted to ease understanding and provide clear and
structuredinformation on the topics covered.

TYPOGRAPH(@NVENTIONS

Thisdocumenthasthe following typographic convéions:

Style Use

Computer Keyboard commands @ource code

Object names Names olser interface objects (such agnus, menu
commandsputtonsand dialog boxéghat appear orthe
computerscreen.

Cross references A cross reference in thtbocumentor to other external
documens.

Productname Atolliccompanyproducts.

6| Page



Introduction

Identifies instructions specific tile graphical user
interface (GUI)

Identifies instructions specific to the command line
interface (CL1I)

Identifies help tips and hints.

Identifies a caution.

Tablel ¢ Typographical conventions

7| Page



Section 1. GETTING STARTED

This section provides information on how to start to usatollic TrueSTUDIO®r

Toshiba® TiX. It covers information on the following topics:

1
)l

Before youstart
Starting the program
Creating a new project
Configuring the project
Building the project

Debugging

8| Page



Getting started

BEFORE YOU START

Atollic TrueSTUDIO®& o0dzAf G dzaAy3d GKS 9/ [Lt{9u FNIY
characteristics that may be unfamiliar to new users. The following sections outline
AYLERNIOFYG AYF2NNIGA2Y (2 dzaSNE 6AGK2dzi LIN

WORKSPACESPROJECTS

AsAtollic TueSTUDIOB buf (i dza Ay 3 (KS 9 ltipheritsftsprojectaddl Y'S & 2
workspace model. The basic concept is outlined here:

1 A workspace contains projects. Technically, a workspace is a directory containing
project directories.

1 A project contains file Technically, a project is a directory containing files (that
may be organized in sudiirectories).

1 Project directories cannot be located outside a workspace directory, and project
files can generally not be located outside its project directory.

1 There @an be many workspaces on your computer at various locations in the file
system, and every workspace can contain many projects.

1 Only one workspace can be active at the same time, but you can switch to
another workspace at any time.

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

1 Switching workspace is a quick way of shifting work from one set of projects to
another set of projectdt will trigger a quick restamf the product.

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

9| Page



Getting started

Workspace 1 Workspace 2 Workspace 3
(C\JoaWorkspace) (C\Customer)} (X\NewProjects)
ProjectA ProjectC ProjectE
Project B ProjectD ProjectF

7y v
Currently active Currently inactive ..o". Currently inactive
workspace Work.kpace ‘.-" workspace

Atollic TrueSTUDIO®

Figurel - Workspaces and projects

PERSPECTIVRSVIEWS

Atollic TrueSTUDIO®a very powerful product, and some of its versions include a large
number of docking views packed with features. If all docking views were displayed at the
same time, developers would be overloaded with information from docking Vikeats

may not be relevant to the current work task.

To solve this problem, docking views can be organized in perspectives; where a
perspective contains a number of predefined docking views. A perspective typically
handles one work task, such as:

= =/ =4 =4 =4 =

C/C++ codediting
Debugging

Bug database

Version control system
Code coverage analysis

etc.

As an example, th€/C++code editing perspective display docking views that relate to
code editing (such as editor outline, class browser and so onpéfxeigperspective
display docking viesthat relate to debuggingbreakpoints CPUegisters and so on)

10| Page



Getting started

Switching from one perspective to anothisrjust a quick way to hide some docking views
and displaysome other docking views.

Atollic TrueSTUDIO@mes wih a number of readynade perspectives, but developers
can modify these, or createntirely new onesas desired.

To switch to another perspectiveglectthe Window, Open Perspectivenenu command

ils Help

5 o New Window [ & o - - -
New Editor
Open Perspective » | 35 Debug

" Show View » | &0 Team Synchrenizing sl
Customize Perspective... Other...

Save Perspective As...

nctions.

w
0

Reset Perspective...
- Close Perspective

Close All Perspectives
Mavigation 3

Preferences

Figure2 - Switch to another perspective

Alternatively, click any of the perspective buttons to the top right corner of the main
window.

= rEx

| ——

T %5 Debug Hg C/C++
= B[ 5= outline 32 =0
E A TRE N
++ Undefined_Handler(veid) : void
+H  SWI_Handler(void) : void

~

Figure3 - Switch to another perspective

WhenAtollic TrueSTUDIO® started the first time, th&€/CGr+source code editing
perspective is activated by default. This perspective (like other perspectives) does not
show all relevant docking views by default, to reduce information 4ved.

To get access to moffeatureswhicharein fact built into the praluct, open additional
docking views to access those features.

To open additional docking viewsglectthe Window, ShowViewZ h { ieBNIX
command
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Manuals | Window | Help

@ - Mew Window = Qﬂ - = [1 \_% {5 - 5
New Editor
Open Perspective 2
Show View [J % C/C++ Projects
Custorize Perspective... El Consocle Alt+Shift+Q, C
Save Perspective As... ECalculator
Reset Perspective... ‘= Include Browser
Close Perspective Make Target
Close All Perspectives [
0= OQutline Alt+Shift+Q, O
Hlavksatiog " B Problems Alt+Shift+ Q, X
Full Screen Ctrl+ Alt+Z I-—l'}‘_‘l Project Explorer
Preferences El  Properties
4 Search Alt+Shift+Q, 5
@ Task List Alt+Shift+Q, K
¥ Tasks
Other... Alt+Shift+Q, Q

Figure4 - Show View menu command

TheShow Viewdialog box is now opened. Double click on any docking view to open it and
get access to additional features.

E] show View (= B S
type filter text
4 = General -

Eﬂ] Bookmarks

4 Classic Search

& Console

@ Internal Web Browser

[ Markers

T Navigator

2= Outline
2 problems
& Progress
[ Project Explorer
B Properties
4 Search
E. Tasks

4 = C/Cr+
& C/Cr+ Index
0§ C/C++ Projects
zﬂ Call Hierarchy
“= Include Browser
%o Tume Hierarchu

m

Use F2 to display the description for a selected view.

Figure5 - Show View dialog box
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STARTNGTHE PROGRAM

After installingAtollic TrueSTUDIO®r Toshiba® TiX on your computerstart the
program by performing the following steps (on Microsftindows®Vista®and Windows

7®:

Open the Microsof®Windows®Start menu
Click onAll Programs

Open theAtollic folder

Open theTrueSTUDI®for Toshiba® TX productfolder

ok wnh e

Click on theAtollic TrueSTUDI®product name

The program is then starte@ind query for theNorkspaceocation (all projects itollic
TrueSTUDI®for Toshiba® TiX are stored in workspaces).

E Workspace Launcher [ =
Select a workspace
Atollic TrueSTUDIO® for Toshiba® TX™ Pro stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,
Workspace: M runtime-toshiba_pro.product - Browse...

[] Use <his as the default and da not ask again

[ ok ][ cancel

Figure6 - Workspace launcher

Select the folder that will contaipour projects and click on th@Kbutton.

You need to have write access to your home directory to be able to start
Atollic TrueSTUDIO®.
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Thelnformation Centeris displayed. Browse the information using the hitpgt links as
appropriate.

Embadded Passion

Quick start Documentation center

Creating C/C++ projects Integrated Development Emvironment Build tools

To meste a new CIC++ projed, use one of the two menu Release notes

Iake
commands below: Installstion guide Assembler
Quidkstart guide C/C++ preprocessor
C/C++ compiler
& File, New, C project Linker
® File, New, G++ project
Debugger and utilities Runtime hibraries
Importing and exporting projects Debugger C runtime library
Binary utilities C mathematics library
To import or export projects, use one of the twe menu ST-LINK gdbsener C++ runtime library
commands below: J-LINK gdbsenver

® File, mport, Genersl, Existing Frojects to Workspsce Resource center
® File, Export, General, Archive File

Other resources
Video tutorials White papers Example projects
How-to documents Knowledge base

Figure7- Information Center

When you want to start usingtollic TrueSTUDIQ®Iick on theStart using TrueSTUDIO

link. TheWelcomewindow is removed, but can be opened again later using-hip,
Welcomemenu command.

Window [ Help

i Information Center

{7} Help Contents
&7 Search
Dynamic Help

Figure8 ¢ Information Centemenu command
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CREATIN® NEW PROJECT

Atollic TrueSTUDIO®r Toshiba® TiX supportsboth managed and unmanaged projects.
Managed projectare completely handled by the IDE arah be configured using GUI
settings, whereas unmanaged projects require a makéiig has to be maintained
manually

To create a new managed mode C project, perform the following steps:

1. Select the File, New, C Projectmenu commandto start the Atollic
TrueSTUDIO@roject wizard.

E C/C++ - Atollic TrueSTUDIO® for Toshiba® TX™ Pro

File | Edit Source Refactor Mavigate Search Project Run Manuals  Window  Help

New Alt+5Shift+M » Makefile Project with Existing Code
Open File... [ C++ Project
Close Crl+W ¥ CProject
Close All Ctrl+Shift+W el Unit test

CY Project..
Save Ctrl+S

Fp -

Save A L7 Linker script

Figure9 - Starting the project wizard
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2. TheC Roject configuration page is displayed.

C Project | = 2
El cProj

C Project —
Create C project of selected type |

Project name:  MyProject

Uze default location

Me\runtime-arm_pro.product\MyProject Browse...
Project type: Toclchains:
(&= Executable [ Atollic ARM Tools

@& Empty Project

@ PCCProject

@ Embedded C Project
(= Shared Library
= Static Library
= Makefile project

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

Figurel0- C project
Enter aProject nameo 4 dzOK I a @ral SalebiEn®&IdedG Rioject

as theProject type andAtollic ARM Toolsas theToolchain Then dtk the
Nextbutton to display theTrueSTUDIO® BuilétBngs page
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[ E C Project

= 5

TrueSTUDIO® Build Settings

Select hardware and build configuration

Target
Vendor: [Toshiba v]
Evaluation board: | BMSKTOPAS00 -

Microcontreller family: | All

Microcontroller: TMPASODCMEKBG
Floating point: [Soﬁwareimplementation v]
Code location: [SDRAM v]

Instruction set
@ ARM () Thumb Thumb2

Endianess

(") Big endian @ Little endian

Optimization

Remove unused code (dead code removal)

Remove unused data (dead data removal)
Disable C++ runtime type information (RTTI)

Disable C++ exception handling

@ <Back || MNexs

Finish

Cancel

3.

Figurell- TrueSTUDI®Build Settings

In the TrueSTUDIO® BuildetBngs page, configure the hardware settings
according to your Evaluation board or custom board design.

Some microcontrollers have as an alternative hardware implementation of

floating points.

Please note that yourwaluation board may havéardware switches or
configuration of RAM or FLASH mode. This settingt be the same in both

the project wizard and on the board.

Finally, tck the Next button to display theTrueSTUDIO®ebug $ttings

page.
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=] |

( E C Project

TrueSTUDIO® Misc Settings

Select miscellaneous project settings

Debug probe selection

JTAG Probe: | SEGGER J-LINK =

SEGGER J-LINK

This supports debugging with the Segger J-Link GDB server.

Runtime library

@ Use tiny printf/sprintf/fprintf (small code size)

() Use full printf/sprintf/fprintf (large code size)

[] Generate system calls file (enable I/ O redirection and O/S integration)

@ <Back | Net> |[ Finsh [ Cancel

Figurel2 - TrueSTUDIORiscellan@us projectsettings

4. Selecthe JTAG probgou are using when debugging.

You canalsoselect the desired runtime library configuration hetleyou have
a limited amount of memory, the tinprintf-setting is recommended.

Click theNext button to display theSelect Configurationpage.
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E] ¢ Project | =) = |

Select Configurations

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: Atollic ARM Tools

Configurations:
& Debug Select all
%) Release
Deselect all

Advanced settings...

Use "Advanced settings” button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

@ Next > Finish | [ Cancel

Figurel3- Select Configurations

5. In the Select Configurationpage, click on theFinishbutton to generate a
new C projectThe Advanced settings can be used to set additipnaberties
such as Task Repository for the project.

6. A new managed mode C project is now creatédollic TrueSTUDIO®
generates target specificsample filesin the project folderto simplify
development.
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7. Expand the pr8 $ O

F2f RSN o0& dOK

the srcfolder in theProject Eplorer docking view.

GES GSELE XNRIE S

Figurel4 - Project Explorer view

[ Project Explorer i3 =B
= <}~==.">| C
4 =% MyProject
> ;j;-?' Binaries
- [l Includes
4 [ src
- €] main.c
- [#] mecuh
- | startup.s
- €] system_td9.c
. [ tiny_printf.c
- [h] TMPASOOCMXBG.h
- [k ts_typeh
: = Debug
|=| te_sdram.id

8. Double click on themain.cfilename in theProject Explorettree to open the
file in the editor.

[E] ¢/C++ - MyProject/src/main.c - Atollic TrueSTUDIO®

[=[&@] = T

File Edit Source Refactor MNavigate Search Project Run  Manuals

Window  Help

4 Warnings (2 items)

Y~ B | & A gr@r @ A rE QR -B @O P 5t [B Q I [E& </Co+ | 35 Debug [ Unit Test
RS A R =
&5 Project Bpl 52 = B[ [d mainc 3 SH|kEox AT =0
BE|® 7| 120 i RN o %7
S MyProject =0 # MESSAGES -
151 # MESSAGES
1525 void doSeq(int n) { # MESSAGEL
=== int i; # MESSAGE2
154 for (1 = 0; 1 < n; 1i++) { ‘#/ MESSAGE3
155 while (ITM_PCRT == 0) x/ MESSAGES
156 : // Wait "F’-]ilE Fifo full ‘#; MESSAGEL
157 //ITM_PORT = write; ¥ MEssace2
158 ITM SendChar (Ox££): // Output counter e
. s = # MESSAGE3
160 3 # MESSAGEL
Te1 # MESSAGEL
162° int main(void) # MESSAGE2
163 # MESSAGE3
//configureSWoz () # MESSAGE
# MESSAGES
/* Infinite loop */ L # MESSAGES
while (1) @ USART InitStructure
1 - # ITM_PORT
_Delay(4000000); © _Delay(int) : void
doSeq (100} ®  configureSWO20) : ve _
_Delay (100000) ; ® doSeqlint):void |~
doSeq(10) ; ® main(void) : int
_Delay(100000); A assert failed{uints_t*
dgsiq‘iémum ® _assert func(constc
ela: :
o e o _assert(const char,
176 doSeq(2);
A - A SEE_TIMEOUT UserC +
< m » < >
[2¢ Problems &3 é—‘.Taskﬂ =] Ccmsola] =] Pmpemeﬂ - I =|
0 errors, 2 warnings, 0 others
Description . Resource Path Location  Type

Figurel5 -

Editing
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CONFIGURING THE PROUE

Managed mode projects can be configured using dialog boxes (unmanaged mode projects
require a manually maintained makefile).

Atollic TrueSTUDIO®r Toshiba® TiX Lite provides a simplifiedonfiguration GUI, with
limited GUloptions to control the command line tool options. Developers must set
command line flagésuch asOs,-Wall, etc) manually, but it can be done from inside the
GUI without any neetb resort to makefiles.

Atollic TrueSTDIOGfor Toshiba® TX Professionabn the other handprovides extensive
GUI controls for configuration of command line tool options using a simple-paitktlick
mechanism.

To configure a managed mode project, perform the following steps:

1. Select your prajct inProject Exploredocking view to the left

2. Select theProject, Propertiesmenu command.

Search | Project | Run  Manuals  Window Help

g v &% Open Project N
= Close Project

= | ~ |mp Build All Ctrl+B |
Build Configurations [ dakale
Build Project

Build Working Set »
Clean... B fu

v | Build Automatically

Make Target 4
4 Inspection %-——
Lcro
Properties
| i . Tr-rrrowerorrT—rrre £il
14 #* of any

Figurel6 - Project properties menu command
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The projectPropertiesdialog box is displayed.

E Properties for MyPraject

Resource

Builders

C/C++ Build
C/C++ General
Project References
Review

Run/Debug Settings
Task Repository
Testing

Resource = Es
Path: /MyProject

Type: Project

Location: M:runtime-toshiba_pro.product\MyProject

Last modified: Septermber 27, 2011 12:31:24 PM
Text file encoding
@ Inherited from container (Cpl252)

© Other: | Cpl252
Mew text file line delimiter

@ Inherited from container

() Other:

’ Restore Defaults] [ Apply ]

[ oK ] ’ Cancel ]

Figurel7 - Project properties dialofpox
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4. Expand theC/C++ Buildtem in the tree in the left column. Then select the
Settingsitem to display the buil®ettingspanel.

Please note that in thd.ite version, most of these settings are grayeat
(they are all available in therofessionaklersion).

E Properties for MyProject

type filter text

Resaource
Builders
C/C++ Build
Build Variables
Discovery Options
Environment
Legging
Settings
Tool Chain Editor
C/C++ General
Project References
Review
Run/Debug Settings
Task Repository
Testing

Settings

Configuration: [Debug [ Active ]

€ Target Settings | & Tool Settings |,h' Build Steps

Build Artifactl Binary Parsers | & Error Parsers|

%) Assembler

(3 Target

@ General

(# Directories

(%2 Debugging

(% Miscellaneous
%3 C Compiler

(22 Target

@ General

@ Symbuols

(22 Directories

(# Optimization

@ Debugging

(& Warnings

(2 Miscellaneous
5 C Linker

@ Target

(2 General

@ Libraries

@ Optimization

(22 Miscellaneous
&) Other

(% Reports

(# Output format

Enable all warnings about questionable constructions

[] Enable extra warning flags

[C] Abort compilation en first error

[]Issue all warnings demanded by strict 150 C and 150 C++

[7] Generate error instead of warnings from strict IS0 C and C++
[C]Warn if a user-supplied include directory does not exist

] Warn when switch statement dees not have a default case

[] Warn if switch is used on enum type and switch statement lacks case for some enumerz

m

-«

1 |

] ’ Cancel

Figurel8- Project properties dialog box
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5. For Atollic TrueSTUDIO®r Toshiba® TiX Professionalselect panels as
desired and configure the command line tool options using the GUI controls.

Advanced users may want to enter command line options manually, and this

can be done in thdiscellaneouspanel for any toal

In the Lite version you must enter the comand line options manually using

the Miscellaneouspanels.

E Properties for MyProject

type filter text

> Resource
Builders
a C/C++ Build
Build Variables
Discovery Options
Environment
Logging
Settings
Tool Chain Editor
» C/C++ General
Project References
Review
Run/Debug Settings
> Task Repository
» Testing

Settings

Configuration: [Debug [ Active ]

'] ’ Manage ConfigL

€ Target Settings | & Tool Settings |.3" Build Steps

Build Artifactl Binary Parsers | & ErrorParsers|

%3 Assembler
@ Target
(# General
(% Directories
(2 Debugging
(2 Miscellaneous
B3 C Compiler
(2 Target
@ General
% Symbols
@ Directories
@ Optimization
(22 Debugging
# Warnings
(2 Miscellaneous
B3 C Linker
(5 Target
@ General
@ Libraries
# Optimization
@ Miscellaneous
%3 Other
(%2 Reports
# Output format

Other options  -Os -Wall

m

4

mn

oK

] ’ Cancel

Figurel9- Project properties dialog box
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6. Some project settings are relevant for both managed mode projects and
unmanaged mode projects. For instance the selectedrauantroller or
evaluation board may affect both the options to the compiler during a
managed mode build and also how additiofaleSTUDI®components, for
instance the SFRiewer and debugger, will behave.

Project settings relevant for both managed mode projects and unmanaged
mode projects are collected under tHarget Setting$ag.

E Properties for MyProject uﬂ@
type filter text Settings =T 4 r -
> Resource
Builders
4 C/C+= Build Configuration: |Debug [ Active]

Build Variables
Discovery Options
Environment
Logging
Settings
Tool Chain Editor
» C/C++ General
Project References
Review
Run/Debug Settings
» Task Repository
> Testing

'I [Manage Configurations...

€ Target Settings | % Tool Sattingsl 4 Build Steps | Build Ar‘tifactl Binary Parsers | €3 Error Parsersl

Target

Evaluation board: BMSKTOPAS200 A

Microcontroller family: | All

Microcontreller: TMPAZQOCMXBG
Code location: SDRAM A
Endianess

() Big endian @ Little endian

[ Restore De‘FauIts] [ Apply ]

o [ e |

Figure20 - Project properties dialog box

7. When the configuration is completed, click t@Kbutton to accept the new
settings.
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BUILONGTHE PROJECT

By default Atollic TrueSTUDIO®uilds the project automatically whenever any file in the
build dependency is update@his feature can be toggled using tReoject, Build
Automaticallymenu commandAs automatic building is switched on by default, new
projects created by the project wizard are built automatically when the projects are
created.

Mavigate Search | Project| Run  Manuals Window Help

)_I_ o> & v &% Open Project M
Close Project

iain.c &2
oy Build All Ctrl+B
Build Coenfigurations 3
Build Project
Build Working Set 3
Clean...

v Build Automatically

Make Target [

Inspection

Properties

Figure21 - Build automatically menu command

BUILD

To manually trigger a build, click on tBeild toolbar button.Only the files that need to be
recompiled will be rbuilt.

K|~

Figure22 - Build toolbar button

REBUILD ALL

¢2 FT2NDS || GNBoOodzAfR Ffféxy LISNF2NY GKS F2f

1. Openthe Consoleview by clicking on its tab title. This will ensure you can see
the build process.
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[3_\ Problems *Z—.. Tasks | Bl Console &3 == Properties
C-Build [MyProject]

& [ - = =
& G| ot T LA g

-TC:/Users/ASW-MU-Admin/True5TUDIC/Toshiba/workspace/MyProject/TMPAS10CRAXBG ram.ld -nostartfiles -nodefaultlibs -nostdlib -

-static -Wl,-cref, -u,Reset_Handler -Wl1l,-Map=MyProject.map -Wl,--gc-sections
arm—atollic-eabi-objcopy -0 ihex MyProject.elf MyProject.hex

Flash Converter only awvailable in TrueSTUDIC Professional

Build complete for project MyProject

Time consumed: 2511 ms.

Figure23- Build console

|.m

2. Select thet NB 2 § O (i @enu dorBrhagdX This will delete the object files
and application binary file from the last rebuild and thus trigger a complete
rebuild of the projeci(if automatic build mode is still switched on)

[Project] Manuals  Window Help

Open Project

Close Project

|mp  Build All Ctrl+B
Build Configurations >
Build Project
Build Working Set *
Clean...

v Build Automatically
Make Target 4

Properties

Figure24 - Clean project

27| Page



Getting started

3. A dialog box with some options is displayed. Click onQKéutton without
any changes.

'E Clean =SRAEE X

Clean will discard all build problems and built states. The projects will be rebuilt from
scratch.

() Clean projects selected below

O] 2= MyProject

[ ok ]| Cancel

Figure25- Clean project dialog box

4. if Build automatically is enabled, arebuild is started and the assembler,
compiler and linker outpuis displayed in th€onsoleview. If it is not, trigger
a build from theProject menu or theBuild toolbar button. A build is then
started and the build output is displayed in tA®nsoleview.

[21 Problems | ¥ Tasks | El Console 52 = Properties 8 _||| = *f~=0
C-Build [MyProject]

-TC:/Users/ASW-MU-Admin/TrueSTUDIC/Toshiba/workspace/MyProject/TMPAS10CRAXBE ram.ld -nostartfiles -nodefaultlibs -nostdlib -
—static -Wl,-cref,-u,Reset Handler -Wl,-Map=MyProject.map -Wl,--gc-sections
arm-atollic-eabi-objcopy -C ihex MyProject.elf MyProject.hex

Flash Converter only available in TrueSTUDIC Professional

Build complete for project MyProject

Time consumed: 2511 ms.

|.m

Figure26 - Build console
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DEBUGING

Atollic TrueSTUDIO®r Toshiba® TiX includesa very powerful graphical debugger based
on theGDBcommand line debuggeAtollic TrueSTUDIO®r Toshiba® TiX alsobundle
GDBservessfor some ofthe supported JTAG probes, including theLSVK JTAGrobe.

Atollic TrueSTUDIC&uto-start and autestop the gdbserver as needed, thus creating a
seamless integration of debug servers.

To prepare for debugging using STLINKITAGorobe connected to your electronic board,
perform the following steps:

1. Verify thatthe RAM/FLASH switch on the board (if available) is set in the right
mode. It must match theAtollic TrueSTUDIO®@oject configuration

2. Find out if your board supports JTA@de or SWBnode debug connectors.
This informatiommight beneeded later.

3. Connecthe JTAG cable between the JTAG dongle and the electronic board.
4. Connect the USB cable between the PC and the JTAG dongle.

5. Make sure the electronic board has proper power supply.

Once the steps above are performed, a debug sessidtailtic TrueSTUDIO@&n be
started.

STARTING THE DEBUGGER

Perform the followingsteps to start the debugger:

1. Clickonthe Debugtoolbar button (the insect icomr the F11keyto start the
debug session

3 v

Figure27 - Start the &bug session
Alternatively, start the debugessiornwith a rightmouseclick on the project

namein the Project Explorerdocking viewand selectDebug AsEmbedded
C/C++Debugging
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2. Thefirst time debugging is started for a projeéttollic TrueSTUDIO&splay
a dialogbox that enable developers to confirm tlidebugconfiguration
before launching the debug session. After the first debug session is started,
this dialog box will not be displayed any more.

E Edit Configuration

Edit launch configu

ration properties

Marme: N}rPrnject.elf
[£] Main
C/C++ Application:

Debug/MyProject.elf
Project:

MyProject

Build (if required) before launching

Build configuration

") Enable auto build

@ Use workspace settings

ﬁ: Debugger| = Startup Debug | = Startup Analyze| [ Startup Unit Test Ey) Source| &= Commaon

[ Search Project... ] [ Browse... ]

Browse...
]

: [ Use Active

) Disable auto build
Configure Workspace Settings...

[ I

Apply Revert

OK Cancel

Figure28 - Debug configuration dialog box

The debueconfigurations can also be reach by rigiitking on the project
and selecDebug As5 S0 dz3 / 2y FAIdz2NI GA2yax
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MBS A LG EE LIl LS L UL b ARdh LAd &3

Convert To.. ieters value: file %= on lime Fd\r
=] Change to folder in Shell

Unit test As 3

Analyze As 3

Run As 3

Debug As » | [€] 1Embedded C/C++ Application 1

Profile As v | [] 2Llocal C/C++ Application 1

Team ' Debug Configurations...

Compare With 3 I

Figure29 ¢ Open debug configurations

3. TheMaintab contains information omvhat project and executable to debug.
The settings in theMain tab do normally not have to be changedh this
tutorial, do not make any changes in thain tab, and click on th®ebugger
tab to display it.

[E] Debug Configurations @
Create, manage, and run configurations
& [Tow —+,
AREER | H 5%~ MName:  MyProject.elf
type filter test 2 Main %‘F Debugger = Startup Debug | = Startup Analyze| = Startup Unit Test »2
C/C++ Application
C/C++ Attach to Applic JTAG Probe: | SEGGER J-LINK. =
C/C++ Postmortem Del GDB Connection Settings
Embedded C/C++ Appl _ A—
[©] MyProject.elf @ Autostart loca server Host name orIP address:  localhost
Java Applet (7) Connect to remote GDB server
Java Application [] Verbose console mode el =3
= Launch Group
Remote Java Applicatiot GDE Server Command Line Options
Interface
Serial Wire Viewer (SWV)
[T] Enable
Clock Settings
Core Clock: | 8 MHz
SWO Clock: | 1000 kHz
Port number: | 2332
< T 3
§ R Apply Revert
Filter matched  of 9 items
C?:l [ Debug J [ Close

Figure30- Debug corifjuration dialog box
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4. The Debuggertab contains information orwhat JTAG probe to use, its
configuration, and how to start it.

Select the JTAG probe you want to use.

If you want to use Serial Wire Viewer (SWV), you have to selecBWB
interface.

E Debug Configuraticns

Create. manage. and run configurations

= —+,
il *| = 5T Mame: MyProject.elf

| [E] Main #;‘f‘r Debugger | = Startup Debug - [ Startup Analyze| = Startup Unit Test i

| €/C++ Application Initialization Commands
| €/C++ Attach to Application

echo hn -
| C/C++ Postmartem Debugger echo Atollic TrueSTUDIO - sdram script \n
| Embedded C/C++ Application echo \n E
[E] MyProject.elf #
Java Applet e \n
- echo set JTAG speed to 500 kHz ‘\n
Java Application €O —mm e \n
Launch Group menitor speed 500
Remote Java Application monitor reset
echg -----mmmmmm e \n
echo set ENDIAN to little endian \n
echo \n

# Set GDBServer to little endian
meniter endian little

#
echo \n
echo Disable MMU and enable ICache ‘n
echo n
#read CP15regl

#monitor cpl51000

Fwrite CP15 reg 1
meniter cpl51 000 = (:005107C

# monitor cpl51000
#
echo ------------- n
echo Disable WDT n
echo ------------- n
] T r
] A Apply Revert
Filter matched 9 of 9 iterns
Y
k\?,' [ Debug ] [ Close

Figure31- Debug configuration dialog box

5. TheStartup Debugtab contains an initialization script that is sent to t6®B
debugger upon debugger start. This script can contain@DfBor gdbserver
commands that work with your apipation, JTAG probe and board. The
Startup Debugtab is also where gdbcript programs are defined. In this
tutorial, do not make any changes in tiartup Debugtab. Qick onthe OK
button to start the debug session.

The Startup Analyzeand Startup Unit Testtabs contain gdkscripts used by
the Atollic TrueANALYZERNd Atollic TrueVERIFIER®ducts.
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6

. Atollic TrueSTUDIO®&unchesthe debugger, andswitches to theDebug

perspectivewhichprovides a number of docking views and windows suitable
for debugging.

EJ Debug - MyProje main.c - Atollic TrueSTUDIO® =R
File Edit Run Manuals Window Help
(ST B R A & [@C/C+ (35 Debug | B Unit Test
ebug for) 2R i 3 = )= Variables ‘e Breakpoints | = s | oto1 Registers | B9, Modules =5 =] § =
35 Debug 2 g R | 2 = T ¥ = O|[td= Variables 52 . % Break 5 SFRs| i R Modul 4 g ¥ =08
MyProject.elf [Embedded C/C++ Application] Name Value
Embedded C/C++ Application (12/6/11 2:52 PM) (Suspended) [ 0
of® Thread [1] (Suspended)
= 1 main() main.c:81 00800053
pl Citemp\ARMTools\bin\arm-atollic-eabi-gdb (12/6/11 2:52 PM)
B Miruntime-arm_pro.product2\MyProject\Debug\MyProject.&lf (12/6/11 2:52 PM)
o5 ST-LINK
< m (2
« )
€] main.c i3 = 8|52 Qutline 2 =g
. , — 2 ACEE N
%CD:GLAT.SS_Dlsplayﬁcrlr.ug( (uintg_t*) "GREEN )i /,{ assert_failed(Uint8_t*, ~
/% Toggle green LED */ @ _ assert_func(const cl
GPIC TOGGLE (LD PCRI,LD GREEN): .
3 - - - o @ _ assert(const char®, i
& #endif A& sEE TIMEOUT UserCz
} @ RCC_Configuration(v
retarn 0: @ Init_GPIOs(void) : voic
3 @ Delay(uint32_t) : void =
@ TimingDelay_Decrem
2% 8ifAaf TISF FILT. ASSFRT S k=2
7] b ] il r
El Console &2 ] Tasks| [ Problems| (3 Executables = O |[E sWV Trace Log 2 ] sWv Console| [0 Memory . B = 0O
MyProject.elf [Embedded C/C++ Application] M:\runtime-arm_pro.product2\MyProject\Debug\MyProject.elf (12/6/ Ind T o el Timets) Extra inf
" — ndex e ata cles ime(s) ra info
L |&B[EE) B8~ yp !

Successufully completed reset operation

ki

Overflow packets: 0

Writable Smart Insert 81:13

7.

Figure32 ¢ Debugperspective

Important Note: Almost all developers start with the Debug configuration for
building, downloading and investigation the behavior of software. There are
two important properties of the debufuild:

1 Gomplete symbolic information is emitted by the toolchain to help
navigae through the information in the high level code during the
debug process.

1 The lowest level of optimization is normally used.

When code is found to behave as specified, a Release build with no symbolic
debug information and high optimization level is ubbp#uilt. After switching

from Debug to Releasehe target can be programmed by launching a
debugging session. It is important to be cautious when doing so, as
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unexpected results may occur. Th&tollic TrueSTUDIO®hilosophy of
resolving which executablémage to program into the part must be
considered carefully in this case.

List making and history keeping are important driving factors in determining
the practical behavior oAtollic TrueSTUDIO@evelopment environment.

It is possible to create multipldebug session configurations. This is done by
clicking on the down arrow next to the debug icon and selecting debug
configurations to bring up the list of existing configurations. By right clicking
on an existing configuration, you enable the options teate a new one,
duplicate the existing one or delete it. The easiest way to create a new
configuration is duplicate an existing one, edit the configuration settings in
the dialogue box, and then rename it. You may then toggle among the names
of the debugsession configurations in the ljst needed to launch the most
suitabk session for the task at hand.

If the user does not explicitly choose a debug session configuration from an
existing list, thenAtollic TrueSTUDIO®By default will launch the last dely
session configuration that was used. If a developer has been debugging a
build created in the Debug build configuration, then switched to the Release
build configuration, and launches a debug session by clicking on the
debugging iconAtollic TrueSTUDI® will fetch the last debugging session
configuration, which specifies that the Debug build image is to be
programmed into the partAtollic TrueSTUDIO®as no provision to use a
debug session configuration that fetches the image built from the Release
corfiguration and programs that image into the part. This behavior is
different from some toolchains that automatically reconfigure their debug
launch mechanisms to use the built image from the current build
configuration. InTrueSTUDIQ®he user must explity create a debug
session configuration that uses the build image that is appropriate after
switching among build configurations.

For example, the location of the build image built in the Debug configuration
for a Project Wizard generated project in tlieebug session configuration
dialogue box is shown here:

[5] Main %> Debugger| B+ Startup Debug| b+ Startup Analyze| B+ Startup Unit Test| % Source| [ Common

C/C++ Application:
| Debug/STM3210C_RAM_WizardToNestedInt_8Nov20L1 .eff |

Project:

Figure33¢ File to debug

The Project Wizard puts Debug and Release folders in the project folder
within the workspace. To make this fetch the image built usingRleéease
configuration, the user may use the Browse button to tecthe image, or
simply changeDebugin the above path toReleaseand then rename the
debug session configuration and switch to it for use.
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If desired, other properties of the new debug sessconfiguration can be
edited to achieve a desired behavior. For example, setting the temporary
breakpoint at the first line of ma{ficould be commented out in the dialogue
box under theStartup Debugab. This would result in being able to simple
program the part and start execution (load and go) functionality, which is
probably the most desirable usage when using a Release build.

8. TheDebugperspective and other perspectivesAtollic TrueSTUDIO@n be
enhanced with lots of practical toolbar buttons and menus by selecting
Windows,/ dza G2 YAT S t SNELISOG A @S X

] Customize Perspective - Debug = @

Tool Bar Visibility | Menu Visibility | Command Groups Availability | Shortcuts|

Choose which tool bar items to display.
Tool Bar Structure:

= -

0
4 []E Editor Presentation
]
]
0

[[] .4 Teggle Mark Occurrences (Alt+Shift+0)

[[] & Autematically Fold Uninteresting Elements
4[| Mavigate

DQ Mext Annotation (Ctrl+.)

[T14;| Previous Annotation (Ctrl+,)

[[]*= Last Edit Location (Ctrl+Q)

[[] <~ Back to main.c (Alt+Left)

[7] => Forward {Alt+Right)

Ll

m

|| Filter by command group

@ [ OK ] [ Cancel

Figure34 ¢ Customize Perspective

DEBUGING

Oncethe debug session has been startédollic TrueSTUDIO&witch to the Debug
perspective, sets a breakpoint at main(), resets the processor and executes the startup
code until execution stops at the first executable code inside main().

TheDebugperspective isiow active, with the next program line to execute being
highlighted in the source code window.

A number of execution control functions are now available fromRugmenu.
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ject

Bun

Manuals  Window Help

hv
&

M) (

Pro 2
NSTH

2L

FF o

v

£ WrBo oo

Restart

Move to Line (C/C++)
Resume At Line (C/C++)
Resume

Suspend

Terminate

Resume Without Signal
Step Into

Step Over

Step Return

Run to Line

Use Step Filters

Run
Debug
Analyze

Run History
Run As

Run Cenfigurations...

Debug History
Debug As
Debug Configurations...

Toggle Breakpoint

Teggle Line Breakpoint
Toggle Method Breakpoint
Teoggle Watchpoint

Skip All Breakpoints
Remove All Breakpoints

Breakpoint Types
External Tools

Unit test History
Unit test As
Unit test Configuration

Analyze History
Analyze As
Analyze Configurations...

&

@

Fa

Ctrl+F2

Fi
Ctrl+R

Ctrl+F11
F11

Ctrl+5Shift+B

Figure35- Run menu

Alternatively, use theorrespondingexecution control commands in thBebugview

toolbar.

]

&t

&

O

| . =

= )=

Figure36 - Run control toolbar
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A commonly used task that is not available from Bienmenu is to switch between C/C++

level stepping in the C/C++ source code window, and assembleiiistreiction stepping

in the Disassemblyiew.

Click on the instruction stepping button to activate assembler miod&uctionstepping in

the Disassemblyiew. Qick it once more to return to C/C++ level stepping in the C/C++

source code editar

i=

A standard code breakpoint at a program line can easily be inserted by arrlgeclick
in theleft margin of the C/C++ source code editadrcontext menu wilbe opened.

2120
121
122

123

int 1 = 0;

#ifdef USE_LED

/* Imitialize LEDs */

STM FVAT. TFNTnit {TEDTL =

Toggle Breakpoint
Enable Breakpoint
Er

eakpoint Properties...

Breakpoint Types

Go to Annotation Cirl+1
Add Bookmark...
Add Task...

ll- Add Review Issue...

v Show Quick Diff Ctrl+Shift+Q

v Show Line Numbers

Folding

Preferences...

VER
D3)
D4)
roN

utal

Figure37 - Toggle breakpoint

time

Select theToggle Breakpointnenu command to set or remove a breakpoint from the

corresponding program line.

{ cCvoa s/

0SS NBIFOKSR

Show View, Other. menu command.

FYR YEyALdzZ |G S RVindoM@ Y
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[Window | Help

Mew Window

Mew Editor

Open Perspective

Show View

Customize Perspective...
Save Perspective As...
Reset Perspective...
Close Perspective

Close All Perspectives
Navigation

Full Screen

Preferences

Ctri+Alt+Z

Bg Breakpoints

El Console
35 Debug
Z=%  Disassembly
{0 Bxecutables
&' Expressions
@ Memory
@ Memory Browser
=, Modules
5= Outline
E_(‘ Problems
iih?  Registers
S S gnals
E, Tasks
@5 Trace Control
()= Variables
Other...

Alt+Shift+Q, B
Alt+Shift+Q, C

Alt+Shift+Q, O
Alt+Shift+Q, X

Alt+Shift+Q, V

Alt+Shift+Q, Q

Figure38- Select other view

¢KSYy 2Ly dzJ 556d2a FyR aStSOi {cwQao
(%)= Variables (09 Breakpoints I/HH Registers I/Ij SWV ITM PortEvent T l/ﬂ Medules (ﬁ SFRs 2 =8
Dec Bin
Register Address Value i
€ STM32F107x EI
A RWR
| i CR 0x40007000 00
aias CSR (e 0007004 0
A RCC
A GPIOA
B8 GpIop
I8

&4 Gpinc

s (oo o]fllofoofe]folo o o)l o] el o o]l o]l elflfl s

Register

Marme

Description

Value

Address

Offset

Size

Access permission
Access types
Reset value

CR

Power control register (PWR_CR)

0

040007000

32
RW

000000000

Figure39- SFR view
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USING THEERIAIWIREVIEWER

SFERIAIWIREVIEWER OVERVIEW

To use systeranalysis and redime tracing in ARM® processors, a number of different
technologies interact; Serial Wire Viewer (SWV), Serial Wire Debug (SWD) and Serial Wire
hdzli Lddzi 6{2h0od ¢KSasS G(§SOKyz2ft23AS8a I NB LI NI
and willbe explained below.

SFRIAWIREDEBUE SWD)

Serial Wire Debug (SWD) is a debug port similar to JTAG, and provides the same debug
capabilities (run, stop on breakpoints, singlep) but with fewer pins. It replaces the JTAG
connector with a Zin interface(one clock pin and one Jdlirectional data pin). The SWD
port itself does not provide for redime tracing.

SFRIAWIREOUTPUT(SWO)

The Serial Wire Output (SWO) pin can be used in combination with SWD and is used by the
processor to emit realime tracedata, thus extending thewo SWD pins with a third pin.

The combination of the two SWD pins and the SWO pin enables Serial Wire Viewer (SWV)
reaktime tracing in compatible ARM® process@tigase note that the SWO is just one pin

and it is easy to seteonfiguration that produces more data than the SWO are able to

send.

SFERIAWIREVIEWER SWYV)

Serial Wire Viewer is a retiine trace technology that uses the Serial Wire Debugger
(SWD) port and the Serial Wire Output (SWO) pin. Serial Wire Viewer pradimsced
system analysis and retiine tracing without the need to halt the processor to extract the
debug information.

Serial Wire Viewer (SWV) provides the following types of target information:
1 Event notification on data reading and writing
1 Event notifcation on exception entry and exit
1 Event counters
1 Timestamp and CPU cycle information

Based on this trace data, modern debuggers can provide developers with advanced
debugger capabilities.

INSTRUMENTATIORRACEMACROCEL(LTM)

The Instrumentation Trace Meaocell (ITM) enables applications to write arbitrary data to
the SWO pin, which can then be interpreted and visualized in the debugger in various
ways. For example, ITM can be used to redipeitf() output to a console view in

the debuggerThe standad is to use port O for this.
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The ITM port has 32 channels, and by writing different types of data to different ITM
channels, the debugger can interpret or visualize the data on various channels differently.

Writing a byte to the ITM port only takes one tercycle, thus taking almost no execution
time from the application logic.

STARTINGWWMTRACING

To be able to use the Serial Wire Viey8WV)ou need a JTAfrobe that supports SWV
OlderJTA®robes such as SIINK VIR2 Say Qi ¢

Also your gdbservanust also support SWV. £INK has to be 1.4.0 or later aBEGGER
LINK has to be of versi@n32.A or laterlf you have an older version installed you must
upgrade to the ones included.

Not all boards support SWiDode. To be able to use S\Wur boardhas to support SWD
and have SWO enabled

Convert To..
=] Change to felder in Shell
Unit test As

3
Analyze As 3
Run As (N ;
Debug As » | [E] 1Embedded C/C++ Application
Profile As » | [E] 2Local C/C++ Application
Team ' Debug Cenfigurations...
Compare With [

Figure40 ¢ Open debug configurations
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-
E Debug Cenfiguraticns

Create, manage. and run configurations

iBEX| B3~
type filter text
[€] C/C++ Application
[€] C/C++ Attach to Application
[€] C/C++ Postmortem Debugger
[©] Embedded C/C++ Application
[T] STM32L-discovery.elf
Java Applet
Java Application
= Launch Group
Remote Java Application

Filter matched 9 of 10 items

Mame: STM32L-discovery.elf
[E] Main | %5 Debugger [ Startup Debug | = Startup Analyze | [ Startup Unit Test : Source | =] Common

JTAG Probe: |SEGGER J-LINK  ~

GDE Connection Settings

@ Autostart local GDB
SAnbariules SEVEr Host name orIP address:  localhost

() Connect to remote GDB server

[T Verbose console mode Eoithumbe: 231

GDE Server Command Line Options

Interface
@ SWD (O JTAG

Serial Wire Viewer (SWV)
able

Clock Settings
Core Clock: 72 MHz

SWQ Clock: {1000 - | kHz

Port number: 2332

[ 2ppy || Rever |

[ Debug ] [ Close ]

Figure41 ¢ Change debug configuration for SWV

Open Atollic TrueSTUDIO@ebug configuration dialodpy rightclicking on

your project and select Debug AS 5 S 6 dz3 [ 2y T A.3dzNI
You need to enable SWV by selectihg SWDinterface and by enablingthe
SW\checkbox

You will have tcenter the (i I NJBC®rié €&k speed you have set in your
applicationand the desiredSWOclockspeed.Thelatter is depending on your
JTAG Probe and should be a multiple of the Core clock.

Switch to debugperspectiveby starting a debugession as described above.
You need a running debtggssion to be able to configure and starting Serial
Wire Viewer, thusfor SWV to workyou cannot just switch to the debug
perspective without actually debugging.

Pausethe debuggingoy clicking the yellowausebutton.
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4, Open your first SWAView. We suggest thBWV Data Trace
Do that byfirst selectingWindow, ShowView, h (i K S NX

[Window | Help

New Window ERER =
MNew Editor
Open Perspective >
Show View »| 8 Breakpoints Alt+Shift+Q, B
Customize Perspective... E Console Alt+Shift+Q, C
Save Perspective As... % Debug
Reset Perspective... % Disassembly
Close Perspective (1) | B s
Close All Perspectives 4 | B
@ Memory
Navigation | @ Memory Browser
Full Screen Ctrl+Alt+7 | By Modules
Preferences 5= Outline Alt+Shift+Q, O
[ Problems Alt+Shift+Q, X
0 Registers
5v Signals
& Tasks
5 Trace Control
fd= Variables Alt+Shift+Q,
Other... Alt+Shift+Q, Q

Figure42 ¢ Open the other views

In the new dialog you open upebugand then you select th&WV Data
Trace

] show View =l=] =

type filter text

(& Code Analysis -
s
4 (= Debug

9 Breakpoints
%5 Debug
O Executsbles
& Expressions
@ Memory
0 Memory Browser
=k Modules
1t Registers
SFRs
5 Signals
E] sW¥ Console
C, SWV Data Trace
o SWV Exception Timeline Graph
[E SWV Exception Trace Log
lar SWVITM Timeline Graph
= SWV Trace Log
|- SWV Trace Timeline Graph
& Trace Control
(= Variables

(& ECalculator

& Help -

Figure43¢ Select SWV Data Trace

5. Open the SWAgetting panel by clicking on th&W\setting-button in the
SWVData Traceview.

Lt

Figure44 ¢ TheSW\configurationbutton

42| Page



Getting started

6. Configure whaand howyou want to trace.

E Serial Wire Viewer settings

Clock Settings Trace Events PC Sampling
Core Clock: 2 MHz || CPE Cycles per instruction EXC: Exception overhead [ Enable Resolution: | 1024
Clock Prescaler: | 2 [ SLEEP: Sleep cycles [ LSU: Load store unit cycles
g i i v : i Timest
SWO Clock: 10000 | kHz [ FOLD: Folded instructions EXETRC: Trace Exceptions imestamps

[#|Enable Prescaler: 1

Data Trace

ITM Stimulus Ports

Enable port: S1[MCOCOEOEEC24 BO000EECEE.  5sEAOCCOCOCOEEs  7EEECEEE o

Priviledge: [ | Port31.24 [|Port23.16 [ |Port15.8 [|Pert7.0

Comparator 0 Comparator 1 Comparator 2 Comparator 3
[#] Enable "] Enable 7] Enable 7] Enable
Address: (0 Address: | 00 Address: | 00 Address: | 00
Access: Access: |Read Access: |Read Access: |Read
Size: Size: | Word Size: | Word Size: | Word
Generate: Generate: | Data Value Generate: | Data Value Generate: | Data Value

Cycles/sample

0K

] [ Cancel

Figure45 ¢ TheSW\setting dialog

Q It might be tempting to trace everything as etuas possible. However, the
= SWV works best when tracing a limited set of things. Almost alll@products

can read and write data faster than the SVg{D are able to process. That will
result in overflowpackages and probably also corrupt data. For best and most
reliable result you shouldot trace for more data then you really need.

When you detect overflowpackages it is an indication that you have
configured SWV to trace more data than SWO paocess You need to

decrease the amount of dataaced

If you want to use any of the timelindgews in Atollic TrueSTUDIO®r

Toshiba® TiXyou must enable the Timestamp3he prescaler

is setto 1 and

should only be changed if you have problem with too many $)}atkages.

You can trace up to four different symbols or areas of the memory, as for an
example the value for a global variable. To do thaiu have to enable one
comparator and enter the name of the variable or the memadgdress you
want to trace. The value of the traced variables can be displayed both in the

Data traceview and theData Trace Timeline graph
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. Save your configuration iAtollic TrueSTUDIOf®r Toshiba® TiX by clicking
the Okbutton. The configuration is sagle with your other debug
configurations and will be used until changed.

. The views that display S\Wikformation are:

i D SWV Trace Log Lists all incoming SWpackages in a
spreadsheet

1 |_ SWV Trace Timeline GraphA graph displaying how all SWV
packages arrives over time.

i @ SWV Exception Trace LagThe same as SWV Trace Log but
restricted to Exceptiomevents.

i |_ SWV Exception TimelingGraph ¢ A graph displaying the
exceptions distribution over timeRemember that eactexception
sends up to three SWpackages.

i E SWV Console Prints readable text outpit from the target
application. Vpically this is done withprintf() that redirects its
output to ITM channel 0.

i ESWV ITM Timeline Graplty A graph displaying how ITM
packages are distributed over time

1 “ SWV Data Trace Tracks up to four different symbols or areas in
the memory. Can be the name of a global variable.

1 |— SWV Data Trac&imeline Graphg A graphical display for the
values of the variables or memory areas in 8%V Data Trace

1 I:|SWV Statistical Profiling Statistics of what functions are used

the most according to the PC Sampling. This is useful when you are
optimizing yair code.

You can have more than one SWié¢w open at the same time for
simultaneous tracking of events
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[E] Debug - Atollic TrueSTUDIO® =] = |
File Edit Source Refactor Mavigate Search Project Run Manuals Window Help
CH - ‘ R U~  H-Q- QI E-Br SIS S B g /e EE Unit Test [ Coverage
o S O =
%5 Debug = O |[00-Va £3 ™ O Br | ®H 5F|iNiRe| @AM | T O|[C, SWVData Trace 23 . B = O
) @
= =k =3 | & %~ Comparator Value
& o \ Name Value A1 it '
eI o SystemCoreClock 14000000 Access Value pC Cycles
&2 Embedded C/C++ Applicatior »
o Thread [1] (Suspended: Sig_|
= 3 Default_Handler() sta ~ n
4| [T 3 4 b
main.c 12 lcdtest.c startup_efm32tg.c 5 scalls.c = B |[ 5= outline | =] SWV Trace Log 52 S F =8
P. 9 =r 9 51
57 [ -
-, [ 3 Index Type Data Cycles =+
59 5487 PC 5ample Ox466c 35445433
&0 m 5488 PC Sample Oxdfibc 35460792
61 fuw bl 5489 PC Sample 0xd6ibc 35476151
52 5490 PC Sample Ox466c 35491510
63 |** Reset handler 5401 PC Sample xd66c 35506860
ca L
o 5492 PC Sample 0x466¢ 35522228 |
_ attribute ((naked)) wvoid Reset Handler() < m »
i -
< " + Overflow packets: 1
|- SWV Trace Timeline Graph &3 Zi © & & =8
l_f_ 2 L2 HIH SRS @ =] SWV Exception Trace Log &2 LY @l ;ﬁ =8
200 Index Type Data Cycles e
4030 Exception entry 15 140097177
0 4091 Exception exit 15 14097199
T T T T T T
0s 1s % 9 s F= 4092 Exception return 0 14097822
- 4095 Overflow 14105362 ?l—' ]
Ell " || 4087 Exception entry 3 14105362~
| SWV ITM Timeline Graph &3 @@ ok F ® e N @D B[« T 3
J Overflow packets: 1
0 0. 1\ 21 31 4‘ 5' ] Console | B SWV Console 22 ~ @l E] Gﬂl 4+ =0
s s s H s H
i » || [Port0 &
|~ SWV Exception Timeline Graph 52 @O il FH e @E =
200 j|
04 T T T T T
0s 1s 2s 3s 4s 55
< [l » —
R

Figured6 ¢ Many SWWiews can be displayed at the same time

Send the SWV configuration to your board and start Sk&%ing bypressing

the Start/Stop Tracebutton. Your board will not send any SWgsickages
before it is configured to do so. You must resend the configuration to the
board each time the configuratieregisters are resetted.

Figure47 ¢ The Start8op Trace-button sends the configuration to the board

Pleasenae (i Kl G &2dz OFy Qi O2yFAIdzNB (KS
to pause debugging andtop tracing first and thenyou can select the
configuration button. Each new configuration has to be sent to the board
before it takes effect.
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The configuration is sent to the board when t&gart/Stop Tracebutton is
pressed.

10.start the debugging again by pressing the grpiary-button.

[l

Figure48 ¢Sart tracing

11.vou should now sepackages arriving to thWV Trace lag

THETIMELINE GRAPHS

All the timeline graphs, except tH2ata Trace Timelinehave some common features. The
Data Trace is displayg distinct values for variables during the time of execution and has a
bit different logic.

1 You can save the graph as an image by clicking the camera icon.
1 They show the time in seconds by default.

1 They assume debugging is paused when starting. Ibpen the graph during
tracing, you need to pause debugging before they will display any data.

1 Thereis a limit for how much you can zoom in when the debugging is running.
You can go into more details when debugging is paused.

1 You can zoom in by doubtdicking on the left mouséutton and zoom out by
doubleclicking on the right button.

1 The tooltip shows the number of packages in each bar. Exceptéae Timeline
graph the content of the bars with fewer than 50 packages are showed in details.

STATISTICAPROFILING

This is a way to check what functions are used the most during the execution of your
program. It is not a code analyzer and it will display only statistical information about what
code that is executed. This is a technical limitatibthe SW\protocol. Other products

from Atollic, such asrueANALYZER&e more suited for such needs.

1. Configure SWV to send Program Counter samples. With the configured Core
clockcycle intervals, SWV will report tdrueSTUDIO®vhat value the
Program Conter has. We recommend that you to begin with configure your
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PCGsampling to a high cycle interval. Thus you ensure that you will not
overflow the interface. Later on you can test with a lower value.

[E] Serial Wire Viewer settings for MyProject.elf

Clock Settings Trace Events PC Sampling
Core Clock: 8 MHz  [] CPE Cycles per instruction [ EXC: Exception overhead Enable Resolution: 10240 - Cycles/sample
Clock Prescaler: [ 8 [T SLEEP: Sleep cycles [/ LSU: Load store unit cycles

[ FOLD: Folded instructions [] EXETRC: Trace Exceptions Timestamps

SWQ Clock: 10000 | kHz

[#|Enable Prescaler: 1 -
Data Trace
Comparator Comparator1 Comparator2 Comparator 3
7] Enable [ Enable [ Enable [Enable
Var/Addr: SystemCoreClock Var/Addr. | 0 Var/Addr: | 0:0 Var/ddr. | 0
Access: [Read/Wiite  ~| Access: [Resd/Wirite Access: | Resd/Wiite Access: [Read/Wirite
Size: | Word Size: [Word Size: | Word Size: [Word
Generate: [DataValue  v|  Generate |Data Value Generste: | Dats Value Generate: | Dsta Value

ITM Stimulus Ports
Enablepor: 31 O0OAO0C0F2# 200000000 sOO000E00C: EEO00EE@o

Priviledge: [7] Port31..24 [|Port23.16 [[1Port15.8 [|Port7.0

.

Figure49 ¢Statistical profing configuration

2. Open the Statistical Profiling view by selectind Yy R2 65 { K2¢ +Ai S
and then open theStatistical Profilingview. It will still be empty, since no
data has been collected.

3. Push the red Start/Stop tradeutton to send the configurabn to the board.

4. When you start debugginglrueSTUDIO®tarts collecting statistics about
what functions is reported by SWV.

5. Pause the debugging. The collected data are displayed in the view. The longer
you run your debugging, the more statistics wal ¢ollected.

]
= sw Statistical Profiling & N @
Function % in use Samples Start address End address
Delay() 72.25% 1362 0x800095d 0x300098 b
LCD_GetFlagSt... 13.63% 257 0:8001d39 0x8001dc9
RCC_GetFlagSt.. 637% 120 0:8001ab5 0x3001b31
LCD_GLASS Wr... 520% 98 0800059 08001457
RCC_Configura.. 133% 25 08000605 0x800066 b
LCD_UpdateDis... 069% 13 0:8001d71 0x3001d89
Unknown func.. 027% 5 020004000 020004000
LCD_bar() 011% 2 08000251 0x8000adb
LCD_WaitForSy... 0.05% 1 0800109 0x8001c27
GPIO_Init() 005% 1 0:8001dc9 0x3001f2d
LCD_Conv_Cha.. 0.05% 1 0:x8000add 0x8000¢57

Overflow packets: 0 PC Samples: 1885

Figure50 ¢ Statistical profiling view
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CONFIGURE PRINJF

1. To be ableto use printf() to send ITMpackages you will have to
configuresyscalls.c @ LF @&2dz RARY Qfile & Prgjé&chNI (i S
generation you wilhave to do the following steps:

In the Project explorer Right click on the project and select Ne@®ther...
ExpandSystem calls

Select Minimal System Calls Implementatidrand click next.
ClickBrowse...and select the src folder as new file container and alisk
Click orFinishand verify thatsyscalls.c is added to your project.

= =4 =849

2. Replace the write() - function with the following code:

int _write(int file, char *ptr, int len)

/* Implement your write code here, this is used by
puts and printf for example */
int i=0;
for(i=0 ; i<len ; i++)
ITM_SendChar((*ptr++));
return len;

}

CHANGE THERACE BUFFER SIZE

The incoming SWackages are saved in the Serial Wire Viewer Trace buffer. It has by
defaulta maxsize for 2000000 packages. If you want to trace more packages you have to
increase that limit.

SelectwWidows, Preferences|n the dialg selectRun/Debug Embedded (C++
Applicationand thenSerial Wire Viewer
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E Preferences =l %
type filter text Serial Wire Viewer [l s
General Serial Wire Viewer
CfC++
ECalculstor Trace buffer size: 2000000
Help

Install/Update
Madel Validation
Review
Run/Debug
Console
Embedded C/C++ Application
Debug Hardware
AR J-LIMNK
SEGGER J-LINK
5T-Link GDB Server
Generic

m

Serial Wire Viewer
External Tools
Launching
Perspectives
String Substitution
View Management
View Perfermance

Tasks
Team

I:L::r“;ﬂl il | Restore DEfauIts| ‘ Apply |

@ [ ok [ concel |

Figure51 ¢ Serial Wire Viewer preferences

The buffer is stored in the heajphe allocated heap can liksplayed if you select
Windows, Preferencesand GeneralandthenS y' I 6ShoW heap status ® ¢ KS O dzNNJ
heap and allocated memory will now be displayed in the lower, right corner.

There is an upper limit for how much memdkiollic TrueSTUDIO&n allocate.
Sometines you might want to change it so that yoan store nore information during a
debugsession.

- Go to youAtollic TrueSTUDIO®stallation directory and then go into tHigle' folder.

- Edit theTrueSTUDIO.ifile and change theXmx512nparameter to the size in
megabytes that you prefer.

- Save the file and try launchiAgollic TrueSTUDIO&yain.

COMMON REASONBHYSWVISN? TRACING

1 You have set the wron@ore ClocKor the target It is very important to select the
right Core Clock
LT &2dz R2y Qi | yi2 NHBK SldkaybiST&sometimefing K S
by setting a breakpoint in the progratoop and then open the Variabiiew.
Thenright click and selecddd Global Variables.andselectSystemCoreClock
In other cases it can be found in the startuplecand is called something like
SYSCLK
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{2+ AayQli SylLoftSR Ay @2dz2NJ RSodzAaA O2yTA
, 2dz K| @ Soyr@anfigar&ighiio the board.

Some manufacturersuch as Energy MicrbasSWOQdisabled by default. In that
case yothave toenableit with a function-call, such abBG_SWOEnable().

You are sending to much data to the SWO. Reduce the amount of things enabled
for tracing.

The probe, the gdbservethe board2 NJ a2 YSGU KAy 3 St asS AayQ
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STORPINGTHEDEBUGGER

Whenthe debug sessiois completed, the running application must be stopped.

1. Sop thetarget application by selecting thiRun, Terminatenenu command,

or by clicking on theTerminate toolbar button in the Debug view.
Manuals Window Help

Restart

v

Mowe to Line (C/C++)
L. Resume At Line (C/C++)

(B Resume F&
Suspend
Terminate Ctrl+F2
Resurmne Without Signal
Z_ StepInto F5
= Step Over Fo
Step Return F7
=] FRuntoLine Ctrl+R
T Use Step Filters
@, Run Ctrl+F11
%, Debug F11
% Analyze
Run Histery 3
Run As 3

Run Configurations...

Debug History 3
Debug As 4
Debug Configurations...

Teggle Breakpoint Ctrl+5Shift+B
Teggle Line Breakpoint

Toggle Methed Breakpoint

Teggle Watchpoint

Skip All Breakpoints

Remaove All Breakpoints

Breakpoint Types »

£ WABe oo

External Tools 3

Unit test History 3
Unit test As 3
Unit test Configuratien

Analyze History 3
Analyze As 3
Analyze Configurations...

Figure52 - The Terminate menu ecomand
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2. Atollic TrueSTUDIO®@ow automatically switch to theC/C++ editing

perspective
E] c/C++ - MyPraject/src/main.c - Atollic TrueSTUDIO® for Toshiba® TX™ Pro =
File Edit Source Refactor | Mavigate | Search Project Run Manuals  Window Help
il | oo Y @S-G RB OG- & [0g C/Ce+ | %5 Debug
[ M= 2 & [1 e 1 Q b v 5 vk D ov o v
[ Project Explorer &2 = B[ g mainc 2 = 0|gEo = B ﬂ ) =0
=] <;==D| - 0x66, Ox6d, Ox7d, 0x07, - B W e 3HE| o v
T MyProject 0x7f, 0x6&7, 0xT7, OxTc, "1 <tddefn
N 0x39, Ox5e, 0x79, O0xT1}; o '
3%, Binaries - e = mcuh
2 src s £ = s ++ Undefined_Handler{voic
@ main.c ’ ++  SWI_Handler(void) : voic
@ mcu.h #ifdef BMSKTOPASI00 H PAbort_HandIer(voi.d] 0
[§] startup.s /% Port B Enable Open-Drain cutput */ H DAbort_Handler(void) :»
@ system_tdd9.c GPICEODE = Oxff: + IRQ_Handler{void) : voic
[ tiny_printf.c gendif ++ FIQ_Handler(void) : void
[ TMPASOOCMEEBG.h ] @ main(void) : int
@ ts_type.h /% TODO - Rdd your application code here */ E ® Undefined_Handler(voic
== Debug while(l) @ SWI_Handler(void) : voic
= MyProject.elf.launch { @ PAbort_Handler(void) : v
|= te_sdram.Id /* Update led segments */ @ DAbort_Handler(void) : »
1 TxProject #ifdef BMSKTCOPAS900 @ IRQ_Handler(void) : voic
GPICEBDATA = i & Oxf: @ FIQ_Handler(void) : void
#endif @ _ assert_func({const char
#ifdef BMSKTCPASS10 P
@ _ assert(const char®, int,
GPIOBDATAE = ~digit[i & Oxf]:
fendif
i++4;
}
return 0:
N -
4 1 'l [l +
E_\ Problems &3 Z, Taskq =] Console} == Proper‘tieq ¥ =08
0 iterns
Description = Resource Path Location  Type
s
u

Figure53- C/C++ perspective
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Section 2. STATICCODEINSPECTION

Thissectionprovides information on how to usAtollic TrueINSPECT@Rwhich is an
add-on product that can be purchased separatedy.demo is included in ahtollic
TrueSTUDIO® fér2 & K A 0 installatibns 1

This sectiortovers ifiormation on the following topics
9 Selecting coding standard rules
1 Running a code inspection

1 Analyzing the code inspection results
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INTRODUCTION

Atollic TrueSTUDI®for Toshiba® TiXincludesa demo ofAtollic TrueINSPECT®RR
professional tool for static source code inspecttbat helpsyou to find potential bugs
automatically. By usingtollic TrueINSPECT®R/ou can easily improve the quality of your
software product

Atollic TrueINSPECT®PRerforms static source code ipsction and generates software
metrics. The source code is validated against a database of formal coding standards, and
coding constructs that are known to be eryprone are detected automatically, thus
reducing the number of errors. This in turn reducevelopment/debugging/test time,
reduces development cost, and improves the quality of your software product.

MISRA (The Motor Industry Software Reliability Association) was established as a
collaboration between various vendors in the automotive industrigh the purpose to
promote best practice in developing safetyitical systems in road vehicles and other
types of embedded systems.

MISRAC:2004is a coding standard for thé programming language, developed by MISRA.
The purpose is to identify a subset of the C language that improves safety, portability,
reliability and maintainabilityMISRAC:20@ contains 141 codingules, whicHimit the
flexibility of how the source code can be written. By following the MiSRAding

standard, you ensure that unsafe or unreliable coding constructs are not used in your
software product, thus improving softwaguality and reducing the time spent on
debugging.

Atollic TrueINSPECT®RerformsMISRAC:2004checking, automatically verifying source
code complianceandpointing out any coddines that breakany of the coding standard
rules. The analysis results are presented in textual form as well as iiceasgerstand
graphical charts.

Developers can configure which rules to enable or disable at specific codeiiosp

sessions, and reported rule violations are directly connected to the corresponding lines in
the C/C++ editor. For each violatigktpllic TrueINSPECT®Rives an example of code

that triggers the violation, and provides an example of the recommerudeling style that
solves the reported problem.

Atollic TrueINSPECT®RIso generates software metrics, including cyclomatic values of
code complexity. With a better understanding of what parts of your code is too complex,
these sections can be rewrittersing a less complex coding style. Avoiding complex code
sections is a good way to improve maintainability and reducing the risk of errors, thus
reducing development time and increasing product quality.

Atollic TrueINSPECT®Rgenerates various types of refe that can be exported in
Microsoft®Word® MicrosofttExce® Microsoft®PowerPoin® HTML and PDF formats.

A fully working oneveek license oAtollic TrueINSPECT®R included for commercial
customers ofAtollic TrueSTUDIOr Toshiba® TiX Professimal, and a demo version is
bundled withAtollic TrueSTUDIOf®r Toshiba® TiX Lite
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Static code inspection

SELECTING CODING SDARD RULES

Before a code inspection session is started, you might want to configure what coding
standard rules to use.

1. Select theFile, Propertiesnenu command to open thBropertiesdialog box, and
drill down tothe Testing, Rule Settinganel:

Figureb54 - The Rule setting dialog ko
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