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VECTOR > VectorCAST RSP TASKING TRICORE

1 Overview

VectorCAST Runtime Support Package (RSP) is an extension of the VectorCAST product. It provides
an interface layer that allows the usage of VectorCAST testing techniques and methods on an
embedded target processor. The VectorCAST RSP will always run on the host platform (the same
platform as the compiler). Only the VectorCAST generated test harness will be downloaded to, and

executed on, the embedded target.

A VectorCAST RSP is always customized to a particular Target CPU, Cross Compiler, and Run-Time
environment (or kernel). As such, the information presented here contains sections for this specific
RSP.

This application note provides details on configuring VectorCAST to run tests on a Tricore Aurix
processor using the TASKING compiler. The target can be a live board, or a simulated board using the
TASKING simulator.

VectorCAST uses the TASKING compiler and linker to build the VectorCAST test harness into an
executable image that can be loaded onto the Tricore Aurix processor or simulator. VectorCAST then
uses the TASKING script debugger to load the executable image onto the Tricore Aurix processor or

simulator and run the test and collect the test results.

VectorCAST provides off the shelf TASKING RSPs for the Tricore Aurix architecture on the TASKING
simulator. If the user needs support for a different architecture, need help configuring VectorCAST for
their processor or debugger, or run into any issues configuring VectorCAST, please contact

support@vector.com.
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2 Setup

VectorCAST RSP TASKING TRICORE

2.1 Use Case: Selecting the Proper Configuration

The first thing to do when configuring TASKING RSP is to select the correct Tricore Aurix CPU as the

target as seen in Figure 1.

563XX »
Unix b C166 Classic *
VectorCAST MnGW | Cl66 VX  »
WindRiver » 32 »

34

m tc2ix *

tc22x 4
tc23x 4
tc23x adas *
tc2bx 4
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tc27x 4
tc27xb r
tc27xc 4
tc27xd 4
tc29x 4
tc29xb 4
tc38x 4

tc39xb 4

Figure 1 — Selecting the TASKING Configuration

The second step is to select the simulator to be used for test execution. Note: This App Note only

covers the Tasking simulator. If you want to use Trace32 or VLAB please contact support@vector.com

for further assistance.
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Figure 2 — Selecting the Simulator

The last step is to select the type of code to test. Choose C for only testing C code, choose C++ for

either C++ or a combination of C and C++.
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Figure 3 — Selecting the Coding Configuration
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Once selected either C or any C++ version, the configuration will show up in the project and the

compiler node will be populated with the proper data, seen in Figure 4.

Project [Fal
TASKING N 5
Imported Results
= Tasking_TriCore_Aurix_tc39x_Tasking_Simulator_C++ B
- §3) TestSuite

Projects | Fles

] »

Configuration

Name
+ Manage
# ADA
= C/C++

Compler hierarchy string.

- Preprocessor/Compier
#- Linker

+ Debug

# Misc

#-Language

#-Mixed C/C++

# Compler Integration
+ Obsolete

Execute command:
RGW database location:

Force RGW Legacy Mode
Startup fies

Extern object locations for nonmemb...
Extern object locations for members...
Extern object locations for members...
Extern object locations for nonmemb...
EDG preprocess flags:

Automatic include:

Compier version command:

Linker wersion command:

Pre-Compile command

Pre-Compile extension:

Compier

[£5 Tasking_TriCore_Aurix_tc39x_Tasking Simulator_C++

"$(VECTORCAST_DIR)\DATA\tasking\execute.bat" script nobug dbgtc tc39x.dcf inactive inactive

DECL_NAMESPACE
DECL_NAMESPACE
DECL_NAMESPACE
DECL_NAMESPACE

ccte -V
ccte -V

Figure 4 — Project Configuration

2.2 Use Case: Environment Setup
VectorCAST needs to know where the TASKING tools have been installed. VectorCAST determines
this using the environment variable VCAST_TASKING_TRICORE_INSTALL_DIR. Additionally, the
path to the TASKING compiler and the TASKING script debugger needs to be on the path

environment variable.

VectorCAST recommends putting the setting VCAST_TASKING_TRICORE_INSTALL_DIR and the
path into a startup script called setup_VectorCAST.bat or setup_VectorCAST.sh depending on if

using Windows or Linux.

setup_VectorCAST.bat script will end up looking something like this:

set VCAST TASKING TRICORE INSTALL BASE=C:\TASKING\TriCore v6.3rl

set

path=%VCAST TASKING TRICORE INSTALL BASE$\ctc\bin;%VCAST TASKING TRICORE

_INSTALL BASE%\bin;S$%path%

The first line of setup_VectorCAST.bat sets the environment variable
VCAST_TASKING_TRICORE_INSTALL_DIR, the second line puts the path to the compiler and the
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path to the TASKING script debugger on the environment path so that VectorCAST can call the

compiler and the debugger.

The setup_VectorCAST.bat script will need to be called before execution of any VectorCAST CLI

commands (such as $VECTORCAST DIR%\manage Of $VECTORCAST DIR%\clicast).

The setup_VectorCAST.bat script will also need to be called before launching the VectorCAST GUI.
VectorCAST recommends creating another script called start_VectorCAST.bat that will call
setup_VectorCAST.bat and then launch the VectorCAST GUI.

start_VectorCAST.bat will look like this:

call %~dpOsetup VectorCAST.bat
start SVECTORCAST DIR%\vcastgt

The $~dp0 is a windows batch syntax that will expand the directory path so that
setup_VectorCAST.bat will be called from the same directory that start_VectorCAST.bat exists
in. This allows for a shortcut to start_VectorCAST.bat to be used and if setup_VectorCAST.bat is in
the same directory as start_VectorCAST.bat then the shortcut will work.

Use start_VectorCAST.bat to launch VectorCAST to be able to build or execute unit test

environments.

2.3 Use Case: Building Environments
Following the setup instructions in this App Note should allow the build of VectorCAST environments
for any of the supported Aurix processors. If encountering trouble with any of the supported Aurix

processors, please contact support@vector.com.

2.4 Use Case: Testcase Execution
Following the setup instructions in this App Note should allow the execution of testcases on the
TASKING simulator without any further modifications. If executing testcases on a live target, then

modifications are required (details below).

VectorCAST uses the Execute command in the VectorCAST options to execute tests. For the
TASKING compiler, VectorCAST uses a batch script to call dbgtc, which is the TASKING script
debugger. The TASKING script debugger uses a configuration file to determine the processor and

debugger (either hardware debugger or simulator).
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(& VectorCAST Options

TASKING script
debugger

Configuration

GUI | C/C++ | Wizard | Buider | Execute | Repo B

[ Choose Compiler HTaskjng TriCore Aurix tc39x Tasking Simulator

‘$(VECTORCAST_DIR)\DATA\taskJng\execute.bat" script nobug dbgte te39x.dcf inactive inactive

Preprocessor/Compiler | Linker/Debug I Language I Misc I Mixed C/C++ I Compiler Integration }

Preprocessor command: Indlude flag:
ccte -Ec I
Compie command: Flag to create an object fie:

[cctc -C"te39x" —sk-core=vic -¢ “Wa-gAHLs -g —source —default-near-bze=0 —default-a0-size=0 —defat rﬂ] -0

Figure 5 — Testcase Execution

For the TASKING simulators, TASKING script debugger configuration files have been provided for
most Aurix processors. If running on a live board then a TASKING script debugger configuration file
must be created. If further assistance is needed in creating a TASKING script debugger configuration

file, then contact support@vector.com for instructions and assistance.

2.5 Use Case: Debugging
Debugging VectorCAST testcases is done using the TASKING Eclipse IDE.

The following steps will describe the process for debugging a testcase from the TASKING Eclipse IDE.
When right clicking on a testcase and select ‘Execute with Debug’ VectorCAST will launch the

TASKING Eclipse IDE. The first thing that is required to debug the VectorCAST harness is to create a
debug configuration. Before a debug configuration can be created, the TASKING Eclipse IDE requires

a project to be configured. The following steps will describe the process for creating a project.

Select File->New->TASKING TriCore C/C++ Project and create a Hello World C or C++ Project and

select Next.
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MNew C/C++ Project [m] >

CfC++ Project =
Create a new C/C++ project for the TASKING Vi-toolset for TriCore |

Project name: | helle_world

Use default location

Browse...

Project type:
v 127 TASKING TriCore Application

& Empty Project
& Hello World C Project
@ Hello World C++ Project

{27 TASKING TriCore Position Independent Module

127 TASKING TriCore Library

127 TASKING TriCore MIL Library

@' < Back Finish Cancel

Figure 6 — New Hello World Project

On the next screen, select the correct chip for the project and select Next.
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{5) New C/C++ Project

TriCore Project Settings

Set options to create a TriCore project

Processor selection

v Infineon TriCore 1 Family
] TC1130 Family
[[] AUDO NextGeneration Family
[ TC116x Family
[[] AUDO Future Family
[] AUDO MAX Family
[] AUDO S Family
[] AURIX Family
v AURIX 2G Family
[ TC35x
[ TC36x
[ TCarx
[ Tcasx
TC30x
[ TC39xB
[] User defined TriCore 1.3
[ User defined TriCore 1.3.1
[] User defined TriCore 1.6
[[] User defined TriCore 1.6
[[] User defined TriCore 1.6.2

Expand All
Expand Selected

Collapse All

Multi-core configuration

Use configuration: | All cores

Actions
Add startup file(s) to the project
Add linker script file to the project

Include debugger synchronization utility

@ < Back

Figure 7 — Processor Selection

On the next screen, if running on the simulator then select the simulator Target. If running on a target

CPU then select the correct target and verify the connection settings are correct. Then select Finish.
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£ New C/C++ Project u] X

Target Settings

Create a configuration te launch the debugger

Name: | hello_world

Target - i= Initialization | 2] Project| 69: Arguments | % Source| ] Miscellaneous
Target settings
(O Show all targets (®) Show targets for TC3%x

Target: Infineon TriBoard TC39%x "
Infineon TriBoard TC3%: TLE335684 C-Step Bug

Infineon TriBoard TC3x7

TriCore 1.6.2 Instruction Set Simulator

Cenfiguration:

Connection settings

Connection:  {TSIM1 Simulator Lo

Settings: Field Value Edit...

Import board configuration
[ Add launch configuration to the project

‘/?E' < Back Next > Cancel

Figure 8 — Processor Selection

At this point, a new hello world project has been created, as well as a debug configuration for this hello

world.

The next step is to create a debug configuration for the VectorCAST harness. To create a debug
configuration for the VectorCAST harness, select Debug->Debug Configurations... from the top-
level Debug menu. Next, duplicate the hello world configuration by right clicking on the hello world
configuration and choosing duplicate. Next, click on the new configuration, change the name to
vcast_debug, and select Apply.
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) Debug Configurations

Create, manage, and run configurations

@ [Project]: Program "Debug\hello_world.elf' does not exist

o

- }
TIEEE Neme: | vesst debug] |

type filter text
~ 35 TASKING C/C++ Debugger

Terget
Target settings

= Initialization | %] Project| ¢4 Arguments| % Source| B Miscellaneous

15 hello_world
%5 New_configuration O Show all targets @) Show targets for TC30x
5 veast_debug Target: Infineon Application Kit TC39 ~
Infineon TriBoard TC3%x
Infineon TriBoard TC30x TLE33584 C-Step Bug
Infineon TriBoard TC3x7 .
Configuration:
Connection settings
Connection: | TSIM1 Simulator <
ST Field val
ie alue Edit..
Revert Apply
Filter matched 4 of 4 items o
@ Debug Close

Figure 9 — Processor Selection

Next, on the Initialization tab, verify that the top five boxes are checked.

@

Create, manage, and run configurations
TASKING C/C++ Debugger

SRR

Name: | veast_debug

type filter text

v 5 TASKING C/Ce+ Debugger || | 2 ) sovunioad of program

5 hello_world
%5 New_configuration [ Verify download of program
5 veast_debug Reset target
Goto main
b Break on exit

[ Reduce target state polling

O Initialize target board
Flash settings

Target | i= Initialization . [Z] Project | 9= Arguments| % Source| [ Miscellaneous

Use default flash settings (recommended)

Browse

Restore Defaults

Figure 10 — Test Harness

Next, on the Project tab change the name of the executable file to
${env_var:VCV_ENVIRONMENT_DIRN\${env_var:VCV_EXECUTABLE_NAME]}. This will make the

debug configuration generic so that any environment being debugged from will select the correct file

for debugging.
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{} Debug Configurations s

Create. manage, and run configurations
TASKING C/C++ Debugger

= EY
=| ) ame: | veast_debu
X 5%~ N debug
type filter text Target | &= Initialization | [5] Project . 9= Arguments| % Source| [] Miscellaneous
v FF TASKING C/C++ Debugger
Project:
x;- hello_waorld
% New_configuration ello_worl rowse...
lﬁ M figurati hell Id B
L\\) 'x; CEELiEiE Binary files
File Offset Add...
S{env_varVCV_ENVIRONMENT_DIR}S{env_varVCV_EXECUTABLE_MAME} E
it...
Remove
Up
Down

Figure 11 — Test Harness

Next, on the Miscellaneous tab, delete the path in the FSS root directory. This will make the FSS root
directory the directory that Eclipse was launched from, which is the VectorCAST environment

directory.

Create, ge. and run ig i i
TASKING C/C++ Debugger
3 =
EIEEX Name: [ veast_debug |
typefilter text Target | i= Initialization | [5] Project | 6= Arguments | K Source | [] Miscellaneous

~ 5 TASKING C/C++ Debugger
4 hello_world Debugger location: | DATASKING\TriCore_v6.3rT\ctcheclipse\plugins\com.tasking.debug.darwin.win32.x86_64_1.6.0.0\bin |

45 New_configuration ||F55 root directary: I ‘
5 vesst_debug .

| ORTIfile: | |

KSMmodule: | Default

GD! log file: I |

Debug instrument log file (if applicable)

[JCache target access.
[ Launchin background
[ Use linker/locator memory map file (.mdf) for memery map

Figure 12 — Test Harness

Select Apply and then Close. At this point, VectorCAST testcases are ready to be debugged. Using

the pulldown to the right of the Debug icon, select vcast_debug.
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{43 TASKING Debug - DAVCAST\projects\tasking_fixes\MANAGER\S3 target_initialization.h - TriCore Eclipse IDE v6.3r1

< >

File Edit Source Refactor MNavigate Search Project Debug Window Help
Hin g [ e 00 T IR B ISP A G v
45. Debug 5 S 50 T = B |[09= Variables 53 - O & 1veast debug W8 Registers 50
v #5 <terminated>veast debug [TASKING C/C++ Debugger] 2 2hello_world T
2 <terminated>TriCore 1.6.2 Instruction Set Simulator - Debug Configurations... Name oo

‘| S3_target_initialization.h 5

= g ) Disassembly 3

#endif -

~
Address:

£ ommq

[

Figure 13 — Test Harness

Execution should stop at main of the VectorCAST harness and ready to debug.

@

Fie Edit Soure Refacto

Window

Help

Navigate Search Project Debug

Quick Access

9 | [ TASKING C/Co+ |35 TASKING Debug

8000531c Oaca001d 3
voastStartProfiling() :
80005320 08c£006d call

(=4 PR A - R G~
3 Debug 51 W 7 = O (@ Varisbles | % Breskpoints & = 0| Ml Registers 7 S =0
v 5 veas debug [TASKING C/C+ Debugger] @I & BES || oo e S
© @ Ticore T @asmest
< i Thresd (1039 Guspandec) Nome Voue Usage
= T maind 3. taaet.itlaation 104 06005320 S EG—_—_— 5 a0 R
= 2 ) ctart et uBiOston o =
o ot
o o0
o o0 DAVCASTprojects
05 o0
o o0
o o0
N o8 o0
o o0
Source code o o
debug window = v
 s3.torget nitlzstionn £ =0 | Dissssembly 57 5 Outine ®-0
fendiz - ~
fenatz s ]
80005316 007c006d call VEAST_END (0x8000540¢) N
extt( status );
s000s3ta 1402 mov as,as

exic (0x80006850)

veastInitializeszbata (0x800041d0)
voastInitializeszbata (0x8000415c)
veastInstializeBlData (0x200025be)

ecupsignalfandlers (0x80005209)

s VCAST_INST_PILE) ; |
20005334 £9004051 movh.a
20008338 502££475 1d.b.

2000833c £9004051 movh.a

BBEE | B~ = 00 Memoy 2
Menitors I

8 Console 0 ) Tasks

Debug [veast debug]
TUsing Debug Target Configuration:
Trscere

1.6.2 Instruction Ser simulator
[
TASKING/TriCore_v6.3r1/cte/include/sfx/regucasn. st
TSDO simuletor

© Module: taimlep e

Tazgec:

Scazcing Debugger.

Zaunching configuration: voast_debug
ZLoading 'd:\VCAST\pzojects\tasking_fixes\MANAGER\UUT_INTE.elf'...

Witable Smatinsert | 99:31

Figure 14 — Test Harness

VectorCAST recommends setting a breakpoint on the function under test if debugging customer
specific code. Select the Add TASKING breakpoint in the Breakpoints window.
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TASKING Debug - DAVCAST\projectsitasking_fixes\MANAGER\S2 _target_initialization.h - TriCore Eclipse IDE v6.3r1
File Edit Source Refactor Mavigate Search Project Debug Window Help
A | @ie G mE R RDER| B FI® P A G Oy
4% Debug 52 = = B |9 Variables | ®%g Breakpoints £3 =R
~ ¥ veast_debug [TASKING C/C++ Debugger] & w, | & & || g
v {J TriCore 1.6.2 Instruction Set Simulator - TC3%x (2/26/23 &:51 AM) (Suspended)
v 4@ Thread [TC3%] (Suspended)
= 1main() S3_target_initialization.h:104 0x20005320 Do
= 2_start{) cstart.c:1441 (x800068aa o1
D2
D3
D4
D5
D6
D7
Dg&
D9
D10
nit

Figure 15 — Test Harness

Next, go the Function tab and use the pulldown to select the function under test.

{2} Breakpoints *

Select breakpoint type
(1) Create function breakpoint

File Function Code Address Data Data Address  Stack  Instruction Cycle  Timer

Function: |"../../_doflt.c’:.cocofun_21 w

File: GetFileOffsets (BO000D00T.C) ~
) GetldMumber (BO0D00DT.c)
Method |Get_Check_Total (manager_vcast.c)
O Hard Get_Mext_Party_To_Be Seated (manager_vcast.c)
Get_Table Record (manager_expanded_driver.c)
O Softw, Place_Order ([manager_vcast.c)
@ No pr ResetCurrentLine (BOODDODT.c)
SetFileOffset (BOODDOOT.c)
StartsNewFile (BODDODOT.c)
Condition: | StripReturn (B0000007.c) b

Ignore count: l:l

Figure 16 — Test Harness
Next, hit the Resume button on the toolbar and execution should stop on the function under test and

allows for debugging. The VectorCAST harness output data will be shown in the FSS tab in the bottom

right-hand corner.
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{2 TASKING Debug - D:AVCAST\ projects'tasking_fixes\MANAGER\manager_veast.c - TriCore Eclipse IDE v6.3r1 - o x
File Edit Source Refactor Search Project Debug Window Help
(mild | & iw < BB SR BiNiE® P ~E oD [ | [ TASKING C/Co+ |5 TASKING Debug
45 Debug 52 =~ = O (= Variables | ® Breakpoints 5t = 5 |88 Registers 2 £ W= 0
v 5 veast_debug [TASKING C/C++ Debugger] XRKB AN R EED || croup: [R »
& TiiCore 1.6.2 Instruction Set Simulator - TC3% (2/26/23 8:51 AM) (Suspended) || o ActiveProject
~ o Thread [TC3%] (Suspended: Breakpoint hit.) e —— Name Value Usage
Place_Order() manager_vcast.c:79 0x800077a6 Do ox0 ~
vCAST_DHIVER 90 manager_expanded_driver.c:614 0x20006bb6 o1 o0
vcTableBgiEdDriver() SODD0003.c:166 0xB0005138 o2 o0
main() 0003.c: 103 0x800053e4 D3 w0
_start() cffert.c:1441 0x800068aa e = VeSS
D5 0x0 DAVCAST\projects
D6 020000
D7 0x0
08 0x0
No details to display for the current selection. Do o0
D10 0x0
o1l 0x0 .
') manager_vcastc 52 = B8 |[[m Disassembly 5 “_Z= Outline =8
} 1 "
“int Place Order(table_index_type Table, 5000779 10c2 add do, #0x1
seat_index_type Seat, 50007720 50081055 st.u [al5]0x148,d0
struct order_type Grder) 20007724 9000 rer
{ /*vcast_internel_starc* 1£(SBF 9 2) {
extern unsigned short 800077a6 £9004051 movh.a al5, $0x9004
extern unsigned short B_§_. 500077aa a810450b mov d10/d11,ds,d4
extern struct order_type P_9 2 3; 800077ae 503e££39 1d.bu dis, [a15]0x17e
extern int R_9_2; rder(table_index type Table,
extern unsigned char SBF_9_2; 0670b mov as/as,a7,de
if(SBF_8_2) { o sub.a =p, $0x58
vCAST_USER_CODE_TIMER_STOP () : i£(SBF 9 2)
#define BEGINNING OF STUB_USER_CODE_§_453126248 80007758 le6e iz 415, 0x800077E4
#include "vcast_configure stub.c” if ( voast is_in driver ) {
#undef BEGINNING OF STUB_USER CODE_g 453126248 50007Tba £E13f£61 foall .cocofun_24 (0x800075e0)
if ( veast_is_in driver ) ( 50007Tbe 166s 3z d1s, 0x80007Tea
B9 2 1= Table:
800077c0 £9004091 movh.a als, $0x9004
X ; 800077c4 e07efafs st.h [a15]0xTbe, d10
wCAST_COMMON_STUS_PROC_S( 9, 2, 4, 0 ): v P92 2 - geat: v
< > 5 2
& console & Tasks, S BEE| B~ = 80 Memory|G}Fss# - vcast_debug 32 =8
Debug [vcest_debug] TESTINSS.DAT:C-000004.HRR "
CEGLNG U\ VCAS T \DEU SCIS CaSKINY_ L IXES HNAGER UE_IN TSIl 1t -
Using Debug Target Configuration: |ASCTTRES.DAT:0
Target: TriCore 1.6.2 Instruction Set Simulator
Selected CPU type: te3ox ASCTIRES.DRT:O
Register file: D:/TASKING/TriCors ve.3rl/cte/include/sTr/regtesex.str z
Communication: TSIM1 Simulator ASCIIRES.DAT:2
Debug Instzument Module: tsimlép s
Starcing Debugger... THISTCRY.DAT:%,2 SI #
Launching configuration: vcast_debug EXPECTED.DRT: -~ Event
Loading 'd:\VCAST\projects\tasking_fixes\MANAGER\UUT_INTE.elf'...
v v

Figure 17 — Test Harness

3 Additional Resources

https://www.tasking.com/products/tricore-vx-software-development-tools

4 Trademarks

All mentioned names are either registered or unregistered trademarks of their respective owners.

5 Contacts

For a full list with all Vector locations and addresses worldwide, please visit http://vector.com/contact/.
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