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Atollic Debugger

Abstract

This document describes the usage of the Atollic GDB/TrueSTUDIO debugger as
target system. The minimum required version of Atollic is 5.00. TESSY supports the
SEGGER J-Link controller family.

Please note: The Atollic debugger does not support interactive debugging features
when executing tests with TESSY. The normal TrueSTUDIO GUI is not accessible
during the TESSY test execution. (See 3 to learn how to debug interactively having
your test data statically built into the target binary.)
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1 Atollic Debugger

The Atollic debugger uses a special GDB server as backend. This backend will be
controlled by TESSY using Atollic’s GDB client when executing tests. The start of the
GDB server is controlled by the TEE attribute Slave Call. The test execution runs
fully automated in this case.

In order to debug the test application interactively with the test case values provided
from within TDE you need to rebuild the test application in a special mode, i.e. the
input values will be compiled into the application. You may then download the test
application using Atollic’s TrueSTUDIO debugger and step through the test cases.

Before being able to execute tests, you need to provide board files which you will find
in your own TrueSTUDIO project folder. See 1.4 for further details.

1.1 Setup of the Atollic Environment

Before running a test from TESSY, please make sure that the debug hardware
(SEGGER J-Link) and the target controller on the target board are working correctly
when operated from within TrueSTUDIO. We suggest that you create a sample
project which works on your hardware. TrueSTUDIO will provide the necessary board
files along the way. The next section explains how this might be done for the
STM32F103RB board.

1.2 Setup TrueSTUDIO C Project
Create a sample project using the TrueSTUDIO C Project wizard as shown below.

& C/C++ - Atollic TrueSTUDIO® for ARME

=N Edit Source Refactor View Mavigate Search Project Rum Window  Help

el e N (5 Cownload new example project from TrueSTORE
Open File.., &4 Makefile Project with Existing Code

Frio
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& C Project |:|@®

C Project p—

Create C project of selected type

Project name: | TESSY-Sample

Lse defaLlt location

| Browyse, .,
Project type: Toolchains:
== Executable = Atolic ARM Tools
@ Empty Project

(= shar
(= Static Library
(= Makefile project

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

& C Project

TrueSTUDIO® Hardware configuration

Select hardware settings

Target

Wendaor |STMicroeIectronics v |
Evaluation board |None A |
Microcontraller famiby |AII V|
Microcontroller STM3ZF103RE v
Floating point |Software implementation w |

Floating point it

Code location | FLASH v |

Instruction set
ARM () Thumb @) Thumb2

Endianess
Big enclian (®) Litte endian

@ < Back “ Mext> | Firish
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& C Project

TrueSTUDIO® Software configuration

Select software settings

Runtme library
Library |Newlib—r'|ano (Feduced functionality) |

Use tirry printf/sprintfiforintt (small code size)

[ Generate system calls fle (enable [/ redirection and G5 integration)

COptimization
[ Iremove unused code (dead code removal)
[ Jremove Lnused data (dead data removal)

@) <Back | Mext>

& C Project

TrueSTUDIO® Debugger configuration

Select hardware debug settings

Debug probe selection

Deblug Probe | SEGGER. 1-LIMK v

SEGGER. J-LINK

This supports deblugging with the Segger I-Link GDB server.

@ <Back || Mext: |l Einish ” Cancel
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& C Project |:|@®

Select Configurations

Select platforms and configurations you wish to deploy an

Project type:  Executable
Toolchains: Afolic ARM Tools
Configurations;

[V] & Debug
[ Realease Select al
Deselect al

Addiional configurations can be added after project creation.
Use "Wanage configurations" buttons either on toolbar or on property pages.

@ | Finish |[ Cancel

Click Finish, select the project name from the Project Explorer view and press the
Debug button. So that TrueSTUDIO will build the project and run the debugger.

& C/C++ - TESSY-Sample/src/main. c - Atollic TrueSTUL

Fle Edit Source Refactor ‘iew MNavigate Search  Projec

R ‘%@ﬁﬁ
Eebug =

[t Project Explorer 52 -

¥ Binaries
-l el ides

1.3 TESSY Environment Settings

The TrueSTUDIO uses specific board defines for the compiler calls. Please, open the
build settings from the Project menu and select the tool settings as show below.
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& C/C++ - Atollic TrueSTUDIO® for ARME

Fle Edit Source Refactor View Mavigate Search BEeiEss Run  Window  Help

ef [ [T [ [e) [3] ARAEH & E

Close Project F

(P9 Project Explorer 52 BE & T
(54 Buildd Al Cirl+B
3, Binaries &, BLild Project
e Includes & Rebuid Project

2 Libraries @, Clean Project

= src ‘= Build Setfings...

(= Debug L Manage BUId Corfigur ations. .
stm3z2_flash.ld
|5 TESSY-Sample.elflaunch CiC+H+ Index s

Propertes

& Properties for TESSY-Sample

| | Settings e
ResoLrce
Buiders 2
= CfC++ BLild Configuration: |Debug [ Active ] v | lManage Configuratiors...
Build Y ariables
Ervvironment
Logging | © Target Settings | @ Toolchain Version | ) Tool Settings | & Buid Steps | © Buid Art ¢
ool Chain Edtor = 1B Assernbler | Defined symbols a8 8¢
0+ + Gereral (% Target
CMSIS-5YDr Settings (2 General USE_STDPERIPH_DRIYER. _
Project References (# Symbols
Review 3 Directories
Run/Debug Settings (2 DebLigging
Task Repository (# Miscellaneous
Testing -8 C Compiler
WikiText (2 Target
W
@ O ] [ Cancel l

Copy the defined symbols as a comma separated list into TESSY’s TEE attribute
Compiler Defines.
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TESSY | Project: QTS Tests - ] X
File Edit Window Help

k4 <>
[ TEE - Environment Editor @ Overview & TIE - Test Interface Editor CTE - Classification Tree Editor < TDE - Test Data Editor @ CV - Coverage Viewer @5 IDA - Interface Data Assigner
8 Al Environments X = O||2 Attributes 7R ‘: & | # F T 0
atol A Filter attributes
Compiler Target Name Value ~
[éAtochGNUARM ARM Atollic GNU Debugger v Compiler and Linker
[ Atollic GNU ARM SEGGER J-Link Debugger \ bl Compiler Defines STM32F10X_MD,USE_STDPERIPH_DRIVER, USE_KEIL_MCESTM32
‘-ﬂ Compiler Includes
< > ab] Compiler Version 5.3.1
= bl CPU cortex-m3
E Project Environments = w ] *E?:E Endianess little
Filter environments ab| Init Code
| (2 Atollic GNU ARM ARM Atollic GNU Debugger abl Init Definitions
A InitObjDir S(PROJECTROCT)\obj
¥ InitSreDir
|:3 Linker File S(PROJECTROOT)\tessyhconfig'stm32_flash.!d
bl Linker Options
Ll Makefile Template S(TESSY_SYSPATH)\templates\make\ts_make_truestudic_atollic_arm.tpl
~! Use Board Files true

In order to link special start up files, also called board files, with each test object
automatically you may use the attributes InitSrcDir, InitObjDir, and Use Board
Files. Make sure the folders the attributes InitSrcDir and InitObjDir point to exist.

B Attributes 9 |r5|;&|+ 0 = 8

Filter attributes

MName Value &
[hy Compiler and Linker
abl Compiler Defines STM32ZF10X_MD,USE_STDPERIPH_DRIVER, USE_KEIL_MCB5TM32
i Compiler Includes
ab! Compiler Version 531
bl cpu cortex-m3
ab] Endianess little
ab) Init Code
ab) Init Definitions
¥ InitObjDir S{PROJECTROOT) \obyj
] InitSrcDir $(PROJECTROOT)\src
E@ Linker File S{PROJECTROOT\tessy'\ confighstm32_flash.ld
ab] Linker Options
|___1 Makefile Template SITESSY_SYSPATHtemplates\makets_make_truestudio_atollic_arm.tpl
| ~I Use Board Files true |
Ly Coverage

In the next section you will learn how to collect the board files from your TrueSTUDIO
project.

1.4 Copy Board Files

If you open the src-folder from the TrueSTUDIO project tree you can see the board
files which TrueSTUDIO associated to the TESSY-Sample project and which you will
have to copy now into TESSY’s InitSrcDir folder. TESSY will have to compile and
link the very same files for the test object to be run the test successfully.
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& C/C++ - Atollic TrueSTUPIO® for A

File Edt Source Refactor View  MNavig

[ [nf [T e [e] [+ A48
- - = &=
5 Project Explorer &2 =

ample
#¥ Binarie
! Includes
2 Libraries
ERESE: v
[ main.c

startLp_stm 32f10x_md.s |
stm 32f10%_conf.h

[ stm3z2flex_ite
stm3zflxx_ith
system_stm 32f10x.c |

g timy_printf.c

= Debug
=1 stm32_flashld

|5 TESSY-Sample.elflaunch

Please, open a normal file browser and point it to the location of your TrueSTUDIO’s
TESSY-Sample project. Collect the above shown C files or similar ones and all
header files and copy them to the InitSrcDir folder. Also copy the linker file into your
TESSY project’s config folder and let the TEE attribute Linker File point to it.

| D Lirker File |$(F'ROJECTROOT)\tessy\cc:nﬂg\sthE_ﬂash.Id

2 Error Messages within the TESSY Message Window

The following error messages indicate that the Atollic GDB server is not running.

El console - [Z1 Problems| = Motes | & Suspicios Elements | 53 Progress

Messages
e +
| Execute test |
e +

[posix layer] init posix: tracing is off

Error establishing communication. Errorcode: -1
[tslow connect] Failed to start slave program - —-:
[tstcomm open] Error connecting to slave

Test needed 20844 milliseconds

Failed to evaluate test object "is walue in range’
create report Total Time: 3063ms

Please, make sure that the Slave Call attribute of the TEE is correct. The Slave Call
controls how to start the GDB server, which the GDB client connects to.
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3 Interactive Debugging

The TESSY Atollic debugger adaption does not support interactive debugging during
a test run. But it is possible to debug your test object interactively having the test data
built-in which might be useful in case of errors during a test run. So, in order to debug
the test object interactively TESSY provides the Generate Builtin Data attribute. The
attribute is of type boolean and if set to true TESSY will rebuilt your target binary
during the next test run having the selected test data built-in, i.e. TESSY will not
actually perform the test run but instead create the target binary with test data built-
in. To disable this feature, you have to set the attribute to false.

El Properties [ Requirements Coverage ¢ =0
Geanearal Attributes o *x
Sources

Mame Yalue A
Coverage 12 Float: Eval Epsion 10E-6
Attributes til Float Precision -1
Specification | (%A Generate Builtin Data true )
Deescription ‘.’AHg:le Functions false

ab| Init Code

Open the Execute Test dialog and make sure Force Generate Driver is selected.

[ Execute Test =] @

Edit Test Execution Settings
(@) Select test execution actions and choose instrumentation,

Execution Actions

Force check interface V| Force generate driver

V| Run
Execution Options

V| Abort on missing stub code Retry aborted execution

Create new test run Execute test cases separately
Additional Execution Types

Run without instrumentation Rur with test data pattern

Run mutation test

Coverage Instrumentation

3|
MNone A
Use preselected coverage
Debugger a

Define breakpoint at test object | Debug normal execution

I Execute i | Cancel
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Now execute the test by pressing the Execute button. TESSY displays the path to
the generated built-in target binary in the Console view.

B conscle - [Z1 Problems | Notes | & Suspicios Elements| 55 Progress k6B r3
Messages

*x**% Linking Slave *H*x*

*

* Generated target binary (’C:\Eroject\ATOLLI~1\tessy\work\UUUUUU13\UUUUUU15\UUUUUEl17\ts_is_value_in_range_d.elf‘] containing builtin data.
*

Building test driver succeeded.

You can copy the path to the generated target binary from TESSY’s Console view,
open the Debug Configurations dialog of TrueSTUDIO, duplicate your own debug
configuration,

& Debug Configurations

Create, manage, and run configurations

DExX B3 Mame: | TESSY-Sample.elf
| | Main - % Debugger
[E] CfC++ Application C/C++ Applicaton:

[€] C/C++ Attach to Applica ||| Debug/TESSY-Sample.elf
] CfC++ Postmortem Deb

] C/C++ Remote Applicath
=[] Embedded C,-’C++ Apphc Froject:

[mmr o

5
b+ Launch Group 3 e

BE Duplicate o) before |

LeleTe

and paste the target binary path into the C/C++ Application box. Click Apply and
Debug to start the debugger with your generated target binary program.

& Debug Configurations g

Create, manage, and run configurations

L e .
TEX B Mame: | TESSY-Sample.lf (1)

ﬂm"

| | Main % Debugger | B Startup Seripts | B Source | B Cornrmon
[E] C/C++ Application I ~
[E] CC++ Attach to Applicatior S inppllesiant i

[E] CfC++ Fostmortem Debug (| ChProjectAtolic-TESS Y \iessy work \D00000 1 /000000 15000000 1 74yEs_is_value_in_rangs_d.=If I
[€] C/C++ Remote Application ariables... | |Search Project.. || Browse..,

=-[£] Embadded Cfc++ Apphcatl(
Project:

|TESSY—SampIe H Browse... ]

BUild (if required) before launching

Build configuration: Use Active v |
I e Wy T | :
< | =
Filter matched 8 of 8 items ’ Apply ] ’ Revert ]
@:‘ [ Cebug ] ’ Close ]
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The debugger stops at main (). Step forward to function tessy execute task()
and step into the function, step forward to function TESSY TestobjectCall () and
step into the function.

210=/*

211  * main

212 */

212 #if !defined TS OTHER MAIN
214-int main(void)

215 |

216 tessy init task();

217

~18 while {1} {

2109 Lessy start taslz ()
220 (_tessy_execute_task{};]
221 tessy end taski);
NN }

223 return 0;

224}

225 f#endif

e

Finally, step into the test object.

24
25 result is_value_in_range {struct range rl, wvalue vl)
26 | E Expression Type Walle
27 | if (vl < rl.range start) ~

— =2 =rl struct range .1
28 return no; )
o g ()= range_start int 42

= | i i
30 if (vl » (rl.range start + rl.range L BIEE LS it =
51 return no;
gg return ves; Neme : rl
24 yesi Details:{ range start = a2, range_len = =50}
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4 Known Issues

4.1 Generating Target Binary Fails

If the following error occurs during the generation of the target binary, please disable
the Comm Checksum feature by setting the corresponding TEE attribute to false.

El Conscle - [Z1 Problems Motes | (& Suspicious Elements | 53 Progress

Messages
R +
| Generate Builtin Data
R +

Communication error in master (Master)
[tslow error abort] 77
[tzslow:sendCommand] Failled to send command - &

Generation needed 219 milliseconds

*

#*%*% Compiling Bulltin Data *#*#*%
C:\PROGRA~INATOLLIC\TRUEST~Z . 0\ARMTOOLS\binharm-atollic-eabi-gcc.exe -DTS SLAVE -c -mthumb -mc
C:/Project/ATOLLI~1/tessy\work 000000134 00000015%0000001 7 vtslows builtin.c:12:28: fatal error:
#include "tslows builtin.h"

S
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