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DS-5 Debugger

Abstract

This document describes the usage of the DS-5 debugger as target system. The
minimum required version of the DS-5 debugger is 5.28.
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1 DS-5 Debugger

The communication between TESSY and the DS-5 debugger is based on TCP/IP
protocol. DS-5 debugger is started by TESSY by executing the command line found
in TEE attribute DS-5 Debugger. The command line contains the keyword DS-5
Debugger Port which will be replaced by TESSY’s master by the contents of the TEE
attribute DS-5 Debugger Port. Since TESSY cannot determine the port number the
DS-5 debugger is actually running on you must not set the port number to 0!
Furthermore, the DS-5 debugger is started with a special launch configuration file
given by attribute Launch Configuration (See chapter 1.1).

In order to debug the test application interactively some preconditions have to be
fulfilled. There are special plugins which have to be dropped into DS-5’s installation
directory (see chapter 3). These plugins will setup the proper launch configuration to
connect to the by TESSY started running debugger instance.

1.1 Launch Configuration

In order to run unit tests within the DS-5 debugger you have to provide a launch
configuration file which can be generated by the Debug Configuration dialog of your
DS-5 Development Studio. Select the debug configuration you are using for your own
working DS-5 development project. Select the Export tab and click Export... within
the file dialog chose a proper file name. Save the file into your TESSY project folder
and set the full path of the file’s location in TEE attribute Launch Configuration.

& Debug Configurations

Create, manage, and run configurations

Create, edit or choose a configuration to launch a DS-5 debugging session.

: T
R | = P Name:  Cortex-MOplus connect and load binary
type filter text =<it= Connection Hn_ﬂ; Files | #5 Debugger | 5 OS Awareness | ()= Arguments | I Environment .7y Export
[E] C/C++ Application Export the current launch configuration to a format that can be used from the command-line debugger.
[T] C/C++ Attach to Application
[E] C/C++ Postmortem Debugger On exporting, all Eclipse variables are replaced with their actual values so that the resulting file can be used across multiple
[£] C/C++ Remote Application machines or workspaces. Path variables are resclved to their absolute path values.
4 %5 DS-5 Debugger | Export... |
#5 Cortex-M0Oplus connect and load bina
- P Iy,
2 Save As e S

#5 Cortex-MOplus Connect Only

#5 Cortex-M0plus TESSY i<

(= | .« DS-5-v5.280 » TESSY_Sample-MOplus » src - |+ || Search src 0
&5 TESSY Binary N : : | %

@’ IronPython Run Organize « Mew folder = - ié}
& lronPython unittest -

E5 Java Applet J C5+ 0 Mame Date modified Type

[T Java Application DS-5-w5.27.1

Ju IUnit | D5-5-v5.28.0 No items match your search.

& Jython rur? . metadata

a Jython unittest debugger

= Launch Group

EA PyDev Django , TESSY_Sample-

43 PyDev Google App Run «settings
ep Python Run Debug
é‘r Python unittest sre
E_' Remote Java Application D5-MDK
. (w7 I r
Filter matched 22 of 22 iterns
File name: | -
\/'_7) Save as type: ICDmmaﬂd line debugger launch configuratien (*.cli} 'J
+ Hide Folders |[ Save ]l I Cancel J
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W) TESSY | Project: GNU GCC

=8 B =
Eile Edit Window Help
H & 4 <>
BB TEE - Enwironment Editor | @ Overview G TIE - Test Interface Editor [ CTE - Classification Tree Editor <3 TDE - Test Data Editor [ SCE - Scenario Editor " ScriptEditor & CV - Coverage Viewer 2
B &)l Emironments [X] = O)[@ Attributes +sx|H3Ed me =0
DS-5 || [Filter attributes
Cormpiler Target Mame Value -
[BARM VS D55 4 0 TestExecution
3 arm V6 Ds-5 i Batchtest Wait Time 0
ab| Debug Configuration
- - =0
B8 “Project Environments Rl | D5-5 Debugger $iTarget Install Path)ibintdebugger.ex --launch-config ${Launch Configuratio..
Filter environments ab] DS-5 Debugger Port 1231
) ARM V5 D55 Dsfauly #] Execution Timeout 0

n

sb| Execution Tirmeout Call

[ [1 Launch Configuration HTESSY_SYSPATH) WargetsharmimpsZ_cortex miplus.cl
%] Target Shutdown Timeaut 0

5] Tarqet Version 52600

2 TESSY Environment Settings

There are several TEE attributes you have to pay attention to. At first set the path
names to your compiler installation folder and to your target installation folder.

TESSY | Project: GNU GCC

[ =] =
File Edit Window Help
H < 4 <>
S TEE - Environment Editar | @ Overview i« TIE - Test Interface Editor [ CTE - Classification Tree Editor <3 TDE - Test Data Editor [ SCE - Scenario Editor " Script Editor & CV - Coverage Viewer g IDA - Interface Data Assigner
B8 Al Environments [~ B|[@ atributes s s R|[FElad|me-8
DS-5 i | Filter attributes
Compiler Target Name Value
[BARM VS Ds-5 [y Compiler and Linker
[ 4RM v6 D5-5 Oy Coverage
« n 3 [y Debug Test Execution
= ) Evaluation
B8 *Project Environments 4+ & — O [ Installation Paths
Filter environments I Compiler Install Path C:\Keil_vS\ARM
[3) ARM V5 055 (Default) (] Target Install Path S(ProgramFiles)\DS-5 v5.28.0
[ Parser
1y Test Driver Build
[y Test Execution
[y Timer
(h Other

Set the proper CPU and do not forget to set the Scatter File and the directory path to
your startup code within TEE attribute InitObjDir. If you do not know what startup
code is about, peruse application note 063 Startup Code of the Test Program.

W) TESSY | Project: GNU GCC = o |
Eile Edit Window Help
H @ 4 <>
B TEE - Enwironmment Editar | @ Overview G TIE - Test Interface Editor ET CTE - Classification Tree Editor <0 TDE - Test Data Editor [} SCE - Scenario Editor " Script Editor & CV - Coverage Viewer 24
B8 All Environments [K)= O[= ptributes + (=3 |[@d] mE =5
Ds-5 L7 ||| | Filter sttributes
Compiler Target Marne Value B
[BARM VS D35 4 0y Compiler and Linker
[3) &M V6 D55 1 ChIs Path ${Compiler Install Pathy\PACKVARMACMSISS 8.0
bl Compiler Defines
il CompilerIncludes L
8 “Project Ervironments +#°0 s Compiler Version
bl cPU Cortex-Miplus
Filter environments & Endianess e
[A ARM VS DS-5 (Default) abll ExeFile Extension axf
ab| Init Code
ab| Init Definitions
[ T InitObjDir $(TESSV_SYSPATH)\cormpileriarmiCartex-Miplus
o InitSecDir
&b Linker Options
[ Makefile Template ${TESSV_SYSPATH)\ternplatesimakelts_make_ds-5_arm vS.tpl
[ [T SeatterFile S(TESSY_SYSPATHAcompilerarmiCortes-hMiplusiCortex-MOplus.scat
[T startup File =
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3 Interactive Debugging

TESSY’s DS-5 debugger adaption supports interactive debugging during a test run.
However, some preconditions have to be fulfilled.

3.1 Debug Configuration

It is crucial to select a working debug configuration! The debug configuration also has
to contain a symbol file. You may just copy the DS-5 project’s application to be
loaded as for instance shown below. The TESSY Plugin will create a temporary copy
of this debug configuration and adjust and launch the temporary debug configuration.
The temporary debug configuration will be removed when the TESSY Plugin is
disabled.

2 Debug Cenfigurations

Create, manage, and run configurations

Create, edit or choose a configuration te launch a D5-5 debugging sessien,

- - :
- X | = e Mame: Cortex-M0plus connect and load binary
type filter text == Connection Ijn_,-‘,l, Files “._#% Debugger % 0S5 Awareness | 69= Arguments | [l Environment | g3 Export
a [C] C/C++ Application =
[c] TESSY Sample_
[C] C/C++ Attachto A
[T] C/C++ Postmorter
/ Yworkspace_loc:/TESSY_Sample_STM32F030CE/Debug/TESSY_Sample_STM32F030CE. axf}
[E] C/C++ Remote Ap P P g p
a &5 DS-5 Debugger
#5 Cortex-M0-5Th| _
#5 Cortex-MOplus |~

Target Configuration

Application on host to download:

[File System...] [Workspace...l Load symbaols

Files
#5 Cortex-M0plus :
25 Cortex-Mplus ’Load symbols from file hd
i startup_Cortex- E]l Siworkspace_loc/TESSY_Sample_STM32F030CE8/Debug/TESSY Sarmple_STM32F030CE. axf} I
£ Eclipse Application
@' IronPythen Run [File System...l [Workspace...

a IronPython unittes!

G Java Applet

3] Java Application

Ju JUnit
Ju JUnit Plug-in Test
a7 Jython run -
«[Lom »
. . Revert Apply
Filter matched 27 of 27 items
':?;' Debug l [ Close

The name of the debug configuration has to be set in TEE attribute Debug
Configuration.

7] TESSY | Project: GMU GEC == =R
File Edit Windew Help
H @ <>
[ TEE - Enviranrnent Editar | @ Overview G TIE - TestInterface Editor [ CTE - Classification Tree Editor < TDE - Test Data Editor () SCE - Scenario Editar 4 SeriptEditor @& CW - Coverage Viewer g IDA - Interface Data Assigner
B Al Ervironments [ = 52 sstibutes % IEHE:ERE
DS-5 || Filter attributes
Campiler Target Name Value
[Barmvs D3-5 a 0 Test Execution
[ 2RM 6 DS-5 < #] Batchtest Wait Time 0
El L b ak] Debug Configuration Cortex-Mplus connect and load binary ]
B *Project Enviranments + X -0 ab] DS-5 Debugger $(Target Install Path)\bimdebugger.exe --launch-config $(Launch Configuration)..
J bl DS-5 Debugger Part 1231 E
Filter ermvirarmerts ] Execution Timeout 0
[ ARM V5 DS-5 (Default) ab] Execution Timeout Call
[1 Launch Canfiguration S(TESSY_SVSPATH) argetsarmimps2_cartex_miplus.cli
1] Tt Slosbd i Tivnnn o n =2
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3.2 Install TESSY plugins
Copy all the plugins from TESSY’s installation directory

TESSY SYS PATH\targets\arm\DS-5 plugins
into DS-5’s plugins folder

.\DS-5 v5.29.1\sw\eclipse\dropins\plugins

3.3 Define Breakpoint at Test Object

Open the Execute Test dialog and select Define Breakpoint at Test Object.

[b Execute Test = @

Edlit Test Execution Settings

(D) Selecttest execution actions and choose instrumentation,

Execution Actions

"] Force check interface
Run

[T Force generate driver

Execution Options

[] &bart on missing stub code
[T] Create news test run

[] Retry aborted execution
[] Execute test cases separately

Additional Execution Types

Rur without instrumentation Fur with test data pattern

Run mutation test

Coverage Instrumentation

@
Mone -
Use preselected coverage
Debugger =]
Define breakpoint at test object I’Debug normal execution ']

Execute | [ Cancel ]

Click Execute and wait until TESSY’s Console view displays the following message.
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| Execute test |
e +
Launching debugger....... dane.

B R L b e e b bl e e bl Bl R R R Rl b ekl e ke e e e e e ke e e

* Please activate the TESSY plugin from within D5-5 now. *
e 3 o 2 o o o o i o ke i o oie o i o ok o ok ok o e o ke e o ok o e o o e e o ke e o ke e e o e o e o e ok o e o i e e e e ke e

3.4 Activate the Plugin
Now press the corresponding button from DS-5’s menu.

= D5-5-v5.28.0 - C/C++ - Eclipse Platform

File Edit Source Refactor Mavigate Search Project Run  Tessy

Ik & - Bin[4Dig 6@

Enable Tessy Plugin
l Y g ]
T

[ Project Explorer &3 =] o

DS-5 will connect to the running debugger instance.

File Edit Source Refactor Navigate Search Project Bun Tessy Wi

- | & B4 # - DD x-i® &~

= Stack | &% Debug Contrel 2 | 45 Remote Systems = 8
EE IR R 1B M RSl i N
o

4 tk TES5Y-Cortex-MOplus connect and load binary connected
5 ARM_Cortex-M0+ 21 stopped (Thread)

The editor will now display the current position of the test run which should be your
test object as for instance shown below.

e ts_src0l.c B2

27 // However, the implementaticon is intentionally

28 // erroneous: vl == 7 results "yes"™ instead of "no"!

29 //

38

31= result is_waluwe_in_range (struct range rl, value wl)
s 32 {

33 if (vl ¢ rl.range_start)

34 return no;

35

36 if (vl > (rl.range_start + rl.range_len))

37 return no;

38

39 return yes;

4@

41 }
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= Stack 57 &5 Debug Control [ Project Explorer 45 Remote Systems = O
{...3; =4 g
<}=.=|> Linked: Cortex-M0Oplus connect and load binary (1:ARM_Cortex-M0+ -
Function Prototype Source/Line
= is_wvalue_in_range(rl, v1} ts_src01.c:33
= TESSY_TestobjectCall() ts_src01,c:193
= tessy_execute_task() ts_is_value_in_range_s.c:167
= main() ts_is_value_in_range_s.c:215
MName Value Type Count | Size | Location Access
=af n struct range 64  0x2000055C R/W
@ range_start 18 int 32 0x2000055C R/W
@ range_len 28  int 32 020000560  R/W
& vl 15 walue 32 SR2 RAW

‘| ts_srell.c 23

3@
31= result is_walue_in_range (struct range rl, value wl)
32 {
B 33 if (vl < rl.range_start)
34 return no;
35
36 if (vl > (rl.range_start + rl.range_len))
37 return noj
38
39 return yes;
4@
41 }

3.5 Stop Debugging
In order to stop the debugging session press the TESSY Plugin button again.

-

& D5-5-v5.28.0 - DS-5 Debug - E:\Projects\TESSY_4.00\ARMy6E\tessy\work\000004010\00

File Edit Source Refactor Mavigate Search Project Run  Tessy Window
Anil | B % - D Qi A -G
Enable Tessy Plugin
#% Debug Control 52 | [ ProjecrExpiorer @ Remote Systems = O
DM IO RS T
4 Igx TESSY-Cortex-MOplus connect and load binary connected
5 ARM_Cortex-MO+ #1 stopped (Thread)

3.6 Expressions View

By default, DS-5’s Expresssions view contains the current test case and test step
number as shown below. So for the sake of lucidity you might find it helpful to display
it.

Ll B A A =

<§> Linked: TESSY-Cortex-M0Oplus connect and load binary =

§?+':-’ Expressions &3 @

Mame Value Type Count | Size | Location Access
@ TS5 CURRENT_TESTCASE 1 TESSY uint32 32 (20000004  R/W
@ T5_CURREMT_TESTSTEP 1 TESSY_uint32 32 020000008  R/W

L)
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4 Troubleshooting

4.1 Breakpoint cannot be reached

El Console 55 Progress [g_ Problems

Messages

L e L e D L L e T +
| Execute test
oo +
Launching debugger...... done.

TESSY test in progress...
a3 o e o e ok o o ke o ok e o o o o e o ok ke ke o o ol e o e o e o ok ke ke ok o ol e o e ok e ok o e ke o o ok o e e o ke ke ok

* *

*  The communication breakpoint cannot be reached. *

*  Please, check your startup code and scatter file!
* Ed

*

EE R L LR E R LR Ll Ll e

99M of 163M [m Execute Test: (25%) | =

As the message suggests make sure you added the proper startup code and scatter
file. Please refer to application note 063 Startup Code of the Test Program which will
give you an idea what startup code is about and where to find it.
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