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Renesas e2 studio Debugger

Abstract

This document describes the usage of the Renesas e2 studio debugger as target
system. The minimum required version of e2 studio is 3.0.0.22. TESSY supports the
RX controller family.
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1 Renesas e2 studio Debugger

The communication between TESSY and e2 studio is based on the e2 studio
Integration Service, which uses the Microsoft Component Object Model (COM). The
Integration Service requires the connection to the target to be correctly setup before
running tests with TESSY. The section below describes how to perform the initial
settings. It is also necessary to configure the eclipse based e2 studio workspace in
order to execute the tests with acceptable speed.

The IDE is automatically started before the test run (e.g. batch test) and is
deliberately kept open until the test run finishes.

1.1 Setup of the e2 studio IDE

Before running a test from TESSY, please make sure that the debug hardware and
the target controller on the target board are working correctly when operated from
within e2 studio. You may create a sample project or use your current development
project and download and run this project on the debug hardware.

The following e2 studio workspace settings should be applied in order to run the
TESSY tests with acceptable speed. At first select the Debug perspective and close
all editor windows and all redundant views. e2 studio will open editors and views as
needed automatically. From e2 studio’s Window menu choose Preferences and
compare the screenshots below with your workspace settings.

Run | Window | Help

Mew Window Q
Mew Editor

Hide Toolbar

Open Perspective 3
Show View »

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

Close All Perspectives
Mavigation r

Refresh Debug Views

Preferences

Always click Apply before switching to the next section. Finally click Ok.
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-
Preferences

type filker text

4| General

T Appearance
Compare/Patch
Content Types
Editors

Keys

Metwork Connections
Perspectives

7

7

Search

Security

Startup and Shutdown
Web Browser

w7

£

» Workspace
C/C++
Easy Shell
> Help
IAR Embedded Workbench
Install/Update
Mylyn
Run/Debug
> Team

=

w7

7

w7

=

Terminal
> pC/Probe Proxy Preference

4| 1 | 3

General

I [¥] Always run in background I
[7] Keep next/previous editor, view and perspectives dialog open
[ Show heap status

Workbench save interval (in minutes): 5
Open mode
@ Double click
() Single click
Select on howver
Open when using arrow keys

Mote: This preference may not take effect on all views

[ Restore Qefaultsl

)

@

Lo Jf

Preferences

type filter text Editors =1 -
4 General See 'File Associations' for associating editors with file types.
- Appearance ) o
Compare/Patch See 'Content Types' for content-type based file associations.
Content Types See 'Appearance’ for appearance preferences.
Editors Size of recently opened files list: 4
CE
> Network Connections [¥] Show multiple editor tabs
Perspectives . .
Search in-place svstem editors N
. Security [7] Restore editor state on startup
» Startup and Shutdown [7] Prompt to save on close even if still open elsewhere
Web Browser Close editors automatically
> Workspace
. C/C+e+ MNumber of opened editors before closing: 3
Easy Shell When all editors are dirty or pinned
> Help @ Prompt to save and reuse
> IAR Embedded Workbench (7) Open new editor
> Install/Update \ A
> Mylyn
> Run/Debug
> Team
Terminal
> pC/Probe Proxy Preference
P —— ~ [ Restore Qefaultsl [ Apply ]
® [ oK ] [ Cancel ]
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" Pre

ferences

type filter text

> General
4 CfC++

Appearance
Build

Code Analysis
Code Style
Debug

Editor

File Types
Indexer

w7

=

w7

7

Language Mappings
Mew C/C++ Project Wizard
Property Pages Settings

w7

=

4 Renesas

Ermulator

Language Settings
| Launch Settings
enesas 1oolchaln Manager

> Smart Manual
WS Support
Task Tags
Template Default Values

Easy Shell

4|

[T | k

»

m

Launch Settings

Opticns for launching Renesas GDB debug sessions

Always terminate previous launches
[ Prompt to reload when image file has changed

[T]Warn when debug views have not been refreshed

Copy memory write data directly to cache

’ Restare Defaults ]

Apply

®

[ ok

J{

Cancel

-
Preferences

r

type filter text

> General
o| C/Cs+ |

Appearance
> Build
Code Analysis
> Code Style
> Debug
» Editor
File Types
Indexer
Language Mappings
> Mew C/C++ Project Wizard

> Property Pages Settings
[Feness |
mulator

Language Settings

Launch Settings

Renesas Toolchain Managet

Smart Manual
Discovery

TS Support

Task Tags

Template Default Values

PR W [

1Y

1|

1 | r

»

m

Smart Manual Discovery

Change Smart Manual Discovery Settings

I [7] Automatically search for available Smart Manuals I

Install Opticns

@ Automatically install available Smart Manuals when found

() Motify me when new Smart Manuals are available

[ Restore Qefaults]

Apply

|

®@

[ ok

J

Cancel
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Preferences

type filter text

» General
» CfC++

Easy Shell
> Help

> Install/Update
> _Mylyn

Run/Debug

> leam

Terminal

®@

> LAR Embedded Workbench Setup

> WC/Probe Proxy Preferences

Run/Debug

General Settings for Running and Debugging.
Reuse editor when displaying scurce code

[ Activate the workbench when a breakpoint is hit
[] Activate the debug view when a breakpoint is hit

[ Skip breakpoints during a 'Run to Line' operation

Prompt for confirmation when deleting all breakpoints

Prompt for confirmation when deleting breakpoint containers

Prompt for confirmation when deleting all expressions

Changed value color

Changed value background color:

Memory unbuffered color:

Memory buffered color:

1

[ Restore Defaults ] I[

]

—

OK

J

-
Preferences

type filter text

» General
> CfC++
Easy Shell
> Help
> IAR Embedded Workbench Setup
> Install/Update
> Mylyn
[ruoeg]
Console
External Tools
GDB-Servers
> Launching
String Substitution
View Management
View Performance
> Team
Terminal
» pC/Probe Proxy Preferences

®

Perspectives

Gov v

These settings control perspectives for running and debugging. A perspective can automatically open
when launching or when an application suspends.

Open the associated perspective when launching

() Always @ Never () Prampt

Open the associated perspective when an application suspends

I-@-Always (71 Never -:-Eromptl

These settings assign perspectives to each application type or launcher and launch mode set. Select
"Mone" to indicate that a perspective should not be opened.

Application Types/Launchers:

» |[£] C/C++ Application

» [E] C/C++ Attach to Application

» [E] C/C++ Postmortem Debugger

» [E] C/C++ Remote Application

> [c7] Debug-only

> [£] GDB Hardware Debugging

» [£7] GDB Simulator Debugging (SH, RLT8,
> iy GHS Local C/C++ Launch

» @ Program

- #% Renesas GDB Hardware Attach

> [£7] Renesas GDB Hardware Debugging

» [£7] Renesas GDB Simulator Running

» [£7] Renesas Simulator Debugging (RX or|

4 1 3

Modes/Perspectives:

Debug: | Debug

’ Restore Defaults] [

Apply

[

OK

J |

Cancel

l
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-
E Preferences

type filter text

4| General

> Appearance
Compare/Patch
Content Types

s Editors
Globalization
Keys

> Metwork Connectior
Mews
Perspectives
Search

> Security

> Startup and Shutdow
UI Responsiveness v
Web Browser

> Workspace

> CfC++

> Help

> Install/Update

s Java
Library Howver

> LinkerScript

e

»

m

MNotifications

I [T] Enable notifications I

Events:

type filter text

Motifiers:

4 Mews Feed
MNew Message(s)
] Synergy Motifications

Synergy Demonstrations

Description

[ Restore Defaults ] I Apply I

@®

[Apply and Close] ’ Cancel l

Now open the Debug Configurations dialog and copy the name of the debug
configuration you use for your own e2 studio projects. TESSY’s target handler will
copy the generated target binary to the e2 studio’s target binary and start the test

run.

Search  Project [Run] Window Help

NG R

@ reset_progran
83

@, Run Ctr+F11 | 48 =
*, Debug F11
i 2

Run History kout Po

Run As k

Run Configurations...

Debug History [

Debug As L

Debug Configurations...
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-
Debug Configurations
Create, manage, and run configurations
4 [ . o
AR, | 5 Mame: ITESSYSampIE Dehugl
type filter text Main . %5 Debugger| (= Startup T:'yf Source | 5| Common
[t Debug-only o -
[t ] GDB Hardware Debuggint T e I
[c7] GDB Simulator Debuggine Debugh\TESSYSamplex
ikt GHS Local C/C++ Launch Variables... l ’Search Project...] [ Browse... ]
ﬁz’; Renesas GDB Hardware Al
+ [c7] Renesas GDB Hardware Di Project:
4 [c7] Renesas Simulator Debug TESSYSample
[c7 TESSYSample Debug o . . E
Build (if required) before launching
Build configuration: ’UseActive v]
[7] Select configuration using 'C/C++ Application’
(71 Enable auto build (") Disable auto build
@) Use workspace settings Configure Workspace Settings... i
< | M | 3
. . Apply Rewvert
Filter matched 9 of 13 items
@:l Debug ] ’ Close
.

2 TESSY Environment Settings

Paste the copied name from the previous section into TESSY’s TEE attribute e2
studio Project.

TESSY | Project: QTS Tests - O X
File Edit Window Help
B + X ¥ |
[ TEE - Environment Editor @) Overview ' TIE - Test Interface Editor 3 CTE - Classification Tree Editor < TDE - Test Data Editor (3 CV - Coverage Viewer §
B8 Al Environments X = 0| & Attributes PR ‘ = & & ‘ = =8
Renesas &7 | || | Filter attributes
Compiler Target Name Value -
[ IARMI6C (3.104)  Renesas PD30 [ Doxygen Executable
[3) 1AR M32C (3.104) Renesas PD308 ﬂ Doxygen lgnore Includes false
B KPIT GMURX Renesas e2 studio g[:i Doxygen Input Enceding UTF-8
< > [3 el studio Converter S(Target Install Path)\Liilities\cere\renesas_cc_converter.exe
- - = g[:j el studio Project TESSYSample Debug
E Project Environments ap x 8 !i Enable CLANG true
Filter environments !i Enable Collect Implicit Const true
[2, Green Hills V850 Renesas e2 studio (Defaul ] Enable const AsIN false
+| Enable Create Default Constn true
fi Enable Create Function Stubs false

Keep in mind that you will do need board files or startup code, which is found
within your e2 studio project’s source folder.
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4 == TES5YSample

> 9:;;“' Binaries

; @: Archives

» [nil Includes

4 B src
- |€] hardware_setup.c
- |€ interrupt_handlers.c
: interrupt_handlers.h
. iodefine.h
» reset_program.asm
- €] TESSYSample.c
: typedefine.h
- €] vector_table.c

» = Debug
custorn.bat

= makefile.init

|= TESSYSample Debug.launch

Create a separate object folder where the generated objects will be saved. Specify
the paths within TEE attribute InitObjDir as shown below. Keep in mind that you
have to update these object files manually if you change the startup code files.

TESSY | Project: QTS Tests - m| X
File Edit Window Help

[ - X <>

[ TEE - Environment Editor @ Overview ' TIE - Test Interface Editor CTE - Classification Tree Editor <3 TDE - Test Data Editor & CV - Coverage Viewer §
B8 All Environments * = O = Attributes & 7 | =l & ('J| =
Renesas ||| | Filter attributes

Compiler Target Name Value A
EaRenesasRX Renesas e2 studio [ Compiler and Linker

QREHESESRX(C++) Renesas e? studio

£ >

ﬁ Project Environments L x =08
Filter environments
R; Renesas R¥ Renesas e2 studio (Default)

4 BIN_RX

3! Compiler Defines
1@ Compiler Includes
abl Compiler Version
abf cpu

g[:f Double Size

[# €2 studio Converter
a[:f Endianess

ab Init Code

abl Init Definitions

$(Compiler Install Path)\bin

V2.01.00.07

mE10

8

$(Target Install Path)\Utilities\ccrd\renesas_cc_conver...
little

] InitObjDir

${PROJECTROOT)\tessy\config\boardfiles

1 InitSrcDir
m Library
gﬂ Linker Options

ab]l Linker Start Option

SU.SLB_1.R_1.B_2.R_2,B.R/04,PResetPRG.C_1.C_2.C..

|___l Makefile Template

S(TESSY_SYSPATH)\templates\make\ts_make_e2studi...

:1_8 RXC_LIB S{Compiler Install Path)\bin
7 TMP_RX S(TEMP)
| ~! Use Board Files true
Iy Coverage
abl MISRA Do While Expressions 0U, false

Set the attribute Use Board Files to true and for the Renesas RX compiler do not
forget to fill in the attribute Linker Start Option as well, which can be found in file
LinkerSubCommand.tmp in your e2 studio project tree as shown below. Enter the
dollar sign twice for each occurrence.
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[ Project Explorer &% = 08 |2 LinkerSubCommand.tmp i
Kle © 1 -input="./src/TESSYRXSample.obj”

2 -input="./src/dbsct.obj"
> [all Includes i 3 -input="./src/interrupt_handlers.obj"
» 58 sec 4 -input="./src/reset_program.obj"
4 [ Debug 5 -input="./src/sbrk.obj"
> B2 sIC 3 -input="_Jsccfvectar tahle ghi®

» %5 TESSYRXSample. - [ne'le] fstar“tiSU)SL B_l,R_l,E_E)R_2,B,RfM,PResE‘tPRG,C_l,C_2)C)C$‘,D‘,N’,L)PIntPRG,PfGFFESm,FI)(EDVEq
I Bl LinkerSubCommand.tmpI
@& makefile

@ objects.mk

For the KPIT GNURX compiler you will need to set the TEE attribute Generated
Library to the absolute path of the generated library as well as the Linker File
attribute both of which you will find in your e2 studio project’s debug folder as shown
below. Right click on the selected entries to open up the context menu and select
Properties.

. i Properties for KPIT_RX_Debug_auto.gsi B
I Project Explorer &3
Resource ' g

a =% KPIT_RX [Debuq]

Resource

P Binari o path: /KPIT_RX/Debug/KPIT_RX_Debug_aute.gsi
> 3 Dinaries s C/C++ General Type: (2 (=)
. @% Archives Run/Debug Settings | Location: E:\Projects\e2_studio_4\KPIT_RX\Debug\KPIT_RX Debug_auto.gsi |
b Sire: 708 bytes
> [l Includes Last modified: 24. Marz 2016 16:27:05
. 2 src Attributes:
4 Eb DEbUg [] Read-only
[¥] Archive
> = srC 7] Derived (has derived ancestor)

F5 KPIT B - [pile] Text file encoding
D I|bKP1T_RX,a 0 Default (inherited from container: UTF-8)
() Other: | UTF-8
& hardware_setup.lst
B interrupt_handlers.|st
I_D KPIT_RX_DEbug_autn.gsiI @
|2 KPIT_RX.Ist

Finally, fill in the e2 studio workspace path within TEE attribute Workspace Path.

TESSY | Project: OTS Tests - [m| *
File Edit Window Help
) g <>
E TEE - Environment Editor Q Overview %5 TIE - Test Interface Editor CTE - Classification Tree Editor \-_i TDE - Test Data Editor &3 CV - Coverage Viewer &
B All Environments X = O || 2 Attributes + F U | =R A | A B =0
Renesas rx ficl Filter attributes
Compiler Target Name Value A
EaRene;asRX Renesas e2 studio !I Timer Enabled false
[B Renesas RX (C++) Renesas el studio [ Timer File
ia| Timer Prescale 0
< » 12| Timer Resolution 1.0
: i TMP_RX S(TEMP)
E Project Envirenments a7 X =0 2| Type Exclude List
Filter environments b| Type Include List
|:-E, Renesas R Renesas e2 studio (Default) ¥ Use Alias Names false
"_{I Use Board Files false
i) Workspace Path E:\Projects\e2_studio\workspace
v

3 Test Run

Since the e2 studio Integration Service utilizes the e2 studio IDE during a test run.
Interactive debugging is also supported by this target adaption. Before a test will be
executed, TESSY’s target handler will launch the e2 studio by commands send to the
Integration Service and keep it open until TESSY is closed.
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3.1 Preparation
The initial startup may fail for two reasons. These are described in the next section.

3.1.1 Startup may fail twice

Unfortunately, the e2 studio debugger API does not signal when it is ready for
connections after startup. So TESSY’s target handler simply uses a timeout value
which is given with the target handler's command line arguments. If the first try to
start the IDE fails, the target handler terminates the e2 studio IDE and restarts it. If
the second try also fails, you will have to increase the startup timeout value, which is
found within the Expert Mode TEE attribute TESSYTHCmd as shown below. 6000
means six seconds.

TESSY | Project: QTS Tests - O P4
File Edit Window Help
<>

B8 TEE - Environment Editor @ Overview ' TIE - Test Interface Editor [T CTE - Classification Tree Editor < TDE - Test Data Editor 3 CV - Coverage Viewer @ IDA - Interface Dats Assigner

B All Environments K 7 0|2 Attributes + 7 X r:,.-‘;. |mB =08
Renesas o Filter attributes
Compiler Target Name Value a
[ Renesas Rx Renesas e2 studio ] Terget Concurrency 1
[P Renesas RX (C++)  Renesas e2 studio 2] Terget 1d O2F
(! Target Install Path §(ProgrampFiles)\Renesas\e2_studio
; N ab| Target Version 710
ab} TESSYTHCmd "$(TESSY_SVSPATH)\targets\ renesss\e2_studio\ TargetHandler.exe" |-t 6000]"S(e2 studio Project)” ...
[ Project Environments & § =0 b} TESSYTHPath $(Target Install Path)/eclipsefjre/bin/client;S(Target Install Path)/eclipse/jre/bin;S(Target Install Pat..
E 7] Test Data Alternate Pattern 0uSA
Filter environments
7] Test Data Pattern 0eAS
[3) Renesas RX Renesas €2 studio (Default) ] Test Object Exclude List
ab| Test Object Include List
ab| Time Unit cycles

3.1.2 Make sure ISServer is registered

In order to use the ISServer you will have to initially register it with the following
command line. You do need Administrator privileges to run this command!

ISServer.exe /regserver

3.2 Interactive Debugging
For interactive debugging open TESSY’s Execute Test dialog

| Pr@-¢ @dlE — O| = Testlter
[ Execute Test Ctrl+E |
Edit Test Execution Settings... Ctrl+5Shift+E  [)

LA

and select Define Breakpoint at Test Object as shown below. Clicking Execute will
start the test run and let the e2 studio debugger halt at your test object containing
your corresponding test data. The global variables TS CURRENT_TESTCASE and
TS _CURRENT_TESTSTEP contain the test case respectively the test step number.
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D Execute Test

Eclit Test Execution Settings

Execution Actions
[C1Force check interface
Run
Execution Options
[¥] &bort on missing stub code
[T Create new test run
Additional Execution Types

Rurn without instrumentation

Run mutation test

(D) Select test execution actions and choose instrurentation,

Force generate driver

[] Retry aborted execution
[C] Execute test cases separately

Fur with test data pattern

Coverage Instrumentation @
Mane -
Use preselected coverage
Debugger @
I Define breakpoint at test objectl [Debug narmal execution V]
I Execute i [ Cancel ]
%5 Debug 2 %'%%@w|iﬁ>|6@v:ﬁ

a [c7] TESSYSample Debug [Renesas Simulator Debugging (RX only)]

a 3 TESSYSamplex

4 o Thread [1]11 (Mo thread info available) (Suspended : Breakpeint)

w gdb
p| GDB server

is_value_in_range() at ts_src0l.c:25 OxffeB07f0
tessy_execute_task() at ts_is_value_in_range_s.c:174 OxffeB0758
main() at ts_is_value_in_range_s.c:218 (xffel07f1

~

&t

srcl.e 57

i

s

{

SR R PR3 R2
SRS RN L I S NTR (K

oo

[FYRS R ]

Pl b Ll b R R

P

(L1

// erroneous: v

instead of "no™!

- result is_value_in range (struct range rl, value vl)

= if (vl < rl.range_start)
return no;

2 if (vl > (rl.range_start + rl.range_len)}
return noj

return yes;

Mame
a (=0

-
)=
(9= vl

()= Variables 2 | 8 Breakpeints

range_start
range_len

Type
struct range

40 Registers =i, Modules

Value
fod
10

20

15
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