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Texas Instruments Code Composer
Studio (CCSv2/3 and CCSv4 or higher)

Abstract

This document describes the integration with the CCS debugger. Both compiler and
debugger issues are described. The different versions of CCS require different
setups as described below. TESSY's configuration setup for CCSv4 of higher is
identical except for the TEE attribute TessyCCSCmd. For versions up to 5.2 of Code
Composer Studio copy the contents of attribute TessyCCSCmd v5.2 and paste it
into attribute TessyCCSCmd. The default value of attribute TessyCCSCmd should
be compatible with the latest version of Code Composer Studio.

Please note: Since version 4 of the CCS debugger the GUI is not available to debug
tests interactively with TESSY. There is an alternative solution provided to create a
test application having the test data built into the binary program. See 2.3.
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1 Introduction

This document describes the steps necessary to use the CCS debugger in
conjunction with TESSY. There are completely different approaches for
CCSv2/CCSv3 and the latest versions CCSv4 or higher. Please make sure to peruse
the corresponding chapter for the CCS version you are using.

2 CCSv4 or Higher

This chapter describes the steps needed to use TESSY in conjunction with Code
Composer Studio 4 or higher (CCS) as target debugger. Since version 4 Texas
Instruments introduced a new IDE including also a new debugger API. The setup
dialogs may differ between the different versions of Code Composer Studio from
version 4 up to version 11, which is the latest one we have tested by now.

2.1 CCS Target Configuration

In order to use the CCS you need to create a target configuration file within CCS that
will be used by TESSY.

2.1.1 Step 1: Create a new workspace

If you do not already have a workspace for your development project, you need to
create a new one to work with CCS. You will be asked for a workspace when starting
CCs.

L Workspace Launcher, E|

Select a workspace

Code Composer Skudio skores your projects in a folder called a workspace,
Choose a workspace folder ko use For this session.

b Browse, ..

Workspace:

[ Use this as the default and do not ask again

[ Ok l [ Cancel

Select an appropriate location for your workspace.

2.1.2 Step 2: Create a new project

Create a new project within CCS to be used for testing the target configuration we
will prepare for TESSY. You may also use your development project (if available).
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TESSY Application Notes
In order to create a new project, select New->CCS Project from the File menu.

%) C/C++ - Code Composer Studio

Edit Wiew Mawvigate Project Target
AlE+Shif+M M | R CCS Project

Standard Make Project

RTSC Configuration Project

[ Folder

Toals Windaw  Help

Mew File, ..
Qpen File. ..

This will bring up the New CCS Project dialog.

% New CCS Project E]
CCS Project
Create a new CC5 Project, \E

Project name: | sample

Use default location

Location: | C:ftessy workspace)sample

Erowse, .,

Enter “sample” as project name and work through the rest of the CCS project
creation wizard. Refer to the CCS help menu for help on any CCS settings. The
following shows for example the settings for the TMS 570 Cortex R controller:
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% New CCS Project X
CCS Project Settings .
Select the CCS project setkings. &

Qukput bvpe: | Executable w |

Project setkings

Device Variant: | + | | TMS5TOLS101085PGE v|| More.. |
Device Endianness: | big (BE32) v/
Code Generation tools: | 1 v4.6.3 v|| More.. |
Output Farmat: eabi (ELF) v
Linker Command File: | v || Browse... |
Runtime Suppart Library: | rtsv7R4_T_he_vaD16_eabi.ib v || Browse... |

[]Treat as an Assembly-only project

Targek conkent
@ MNone

() Use DSFJBIOS w5, xx

(C)Enable RTSC support irequired For BIOS vb.xx, Codec Engine w3.xx, ekc.)

':':’:' Einish ] [ Cancel

When clicking the Finish button, the new project will be created. Now add at least
one source file and compile the project within CCS.

2.1.3 Step 3: Create a target configuration

The execution of the project binary requires a target configuration within CCS. Either
use any existing CCS configuration (e.g. from your development project) or create a
new one as described below. Select New Target Configuration... from the Target
menu of CCS.

ﬁ CIC++ - sampleCortexR4.ccxml - Code Composer Studio

File Edit Wiew Mavigate Project BEQES Tools Window  Help
! '%5 By v ﬁ - / onfiguration. ..

f‘é Debug Active Projeck

%§ Launch TI Debugger

T Debiug Hiskary r
{F=1c6000 [Active - Debug]

! Cebug...
:.L:C sampleCortexR4 |;|

Ml C/C4++ Projects X Q=

0

q
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This will open the New Target Configuration dialog.

configuration file (e.g. “sample.ccxml”).

Please select a name for your

% New Target Configuration @

Target Configuration

Create a new Target Configuration File,

File name: | sample , coxml|

Ilse shared location

Location: | Z:\Dokumente und Einstellungenhadminiskratoriuser |

)] [ Eirish

H Cancel ]

Apply all required settings within the target configuration (e.g. select the Cortex-R4

simulator) and press the Save button.

5] *cample.coxml X

J@ sample.c

Basic

General Setup
This section describes the general confiquration about the target,

Conneckion | Texas Instruments Simulator i |

Drevvice | kyvpe filker bexk |

[ cortes-ma Device Cyele Accurate Simulakar, Big Endi. ~
[] Cortex-M3 Device Cycle Accurate Simulator, Little En

Cartex-F4 CPU Functional Simulatar, Big Endian
[] Cortex-r4 CPU Functional Simulator, Big Endian (BE-;

Advanced Setup
Target Confiquration: lists the configuration o

Save Configuration

Save
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The newly created target configuration will be the default target configuration within
CCS. Now run your sample project with the new target configuration.

B cic+ - sample.c - Code Composer Studio

File Edit Wiew Mavigate Project Target Tools Window  Help

CA TR < R ! AR

Ko -

sample.c 23 | %] sample.coxml

® Debug Ackive Project
f‘i Launch TI Debugger

== sample [Active - De tﬁ‘ 1 sample

M C/C++ Projects X

1 int count:

void main()

£» Binaries .

@ Includes
(= Debug
@ sample.c

iﬁ: Cebug...

Organize Favarites, .. while (count < 100) o

count++;

o -1 m N o L

If everything works fine, you may use the CCS target configuration file with TESSY.

2.1.4 Step 4: Enter the target configuration within TEE

Start the TESSY Environment Editor (TEE) and change the Target Configuration
attribute to the target configuration file you just created/edited.

TESSY | Project: QTS Tests
File Edit Window Help Support
H & I EBEX ¢9% <«
[ TEE - Environment Editor Requirement Management @ Overview & TIE - Test Interface Editor ﬂCTE-CIassificationTreeEditor &3 TDE - Test Data Editor Q

B8 All Environments . = O & Attributes

code com

)

Compiler

[ s 320

[3) GNU Tools for ARM

[3) GNU Tools for ARM (C++)
[ T ARM

[ T ARM

[ T ARM

& T ARM

[3) T1 ARM (C++)

[3) T1 ARM (C++)

Target L
Tl Code Compaoser Studic 3
Tl Code Composer Studic 9
Tl Code Composer Studic 9
Tl Code Composer Studic 5
Tl Code Composer Studic 5
Tl Code Composer Studic 9
Tl Code Composer Studio 8
Tl Code Composer Studic 5
Tl Code Composer Studic 9

Filter attributes

Mame
[y Compiler and Linker
[ Coverage
[ Debug Test Execution
% Evaluation
w % Installation Paths
:1_3 Compiler Install Path

Value

Ci\tihces920h coshtools\ compilerti-cgt-c2000_18.12.3.LT5

| 7 Target Install Path

Cihtihcesv?

% Parser
[ Test Driver Build
w % Test Execution

[31 T msP430 Tl Code Composer Studio 5 .
A T M5P430 Tl Code Composer Studio 9 [#] Batchtest Wait Time 0
[ T TS 320 Tl Code Composer Studio 9 ﬁ EEZ"LNE"”E
[31 T TMS 320 (C++) Tl Code Composer Studio 5 :i e :"”ET . .
i ecution limeou
TITMS 320 (C Tl Code C Studic @
@ (C+) ode -omposerstudio =y, sb| Execution Timeout Call
< v .gﬂ FlashEraseSelection MNecessary Sectors Only (for Program Load)
- - = Target Configuration $(PROJECTROOT)\tessy\config) le.cooml
*Project E t g | bl
LTSI + X [sb] Target Version 2.3.0.00009
Filter environments [2, Tl Java S(JRE Binary Path)\java.exe
[ TI TMS 320 Tl Code Composer Studio 5 (Default) ] XTOOLSPATH Citixdctools_3_50_02_20_core\bin
% Timer
% Other
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Also make sure that the Target Install Path points to a valid path where your CCS
installation is located. Save and exit the TEE.

2.1.5 Multi-core initialization

For some environments it might be necessary to initialize one CPU and let the test
binary run on a second one thereafter. In order to specify which board and CPU has
to be used TESSY provides the attributes Board Name and CPU Name. You may

obtain these values from Code Composer Studio’s target configuration as
demonstrated below.

|7 F28M36x.cooml 52

Target Configuration Board Name =] [EE

All Connections Cpu Properties

C280¢ CPU
4 T, |Texas Instruments X?JSIOUVZ USE Debug Probe 0 ’ Import... ] e
4 F28M36P63C2_0 Set the properties of the selected cpu.
4 % IcePick €0
) Q M3 [] Bypass
4 & CS.DAPO Add.. initialization seript \,\emulation\gel\f28m36p63c2_c28.gel
4 Q CortexM3

Delete Slave Processor
G Cortex M3.0

G]: cs_child_0 (bypassed) Up

4 U C28x
Down
Gk c2mo0

Save

Basic Source
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The CPU name should point to the CPU which will be used for the test run, which for
these cases is the slave processor. Set these values in the corresponding string type
attributes of TESSY’s environment editor as shown below.

TESSY | Project: QTS Tests
File Edit Window Help Support
H & <>
[EH TEE - Environment Editor | [&] Requirement Management @) Overview i TIE - Test Interface Editor & CTE - Classification Tree Editor <3 TDE - Test Data Edite

B8 All Environments \K = O || & Attributes

code com &
Compiler Target C3
[&T ™S 320 Tl Code Composer Studio 5

[3] GNU Teols for ARM

[3] GNU Tools for ARM (C++)
[ 71 ARM

[ 11 ARM

A T ARM

A T ARM

[3) T ARM (C++)

[3] TI ARM (C++)

Tl Code Composer Studio 9
Tl Code Composer Studio 9
Tl Code Composer Studio 5
Tl Code Composer Studic 5
Tl Code Composer Studio &
Tl Code Composer Studic @
Tl Code Composer Studic 5
Tl Code Composer Studic &

Filter attributes

MName
[y Compiler and Linker
[ Coverage
[ Debug Test Execution
LTJ Evaluation
Lh Installation Paths
[ Parser
Lh Test Driver Build
w LTJ Test Execution
il Batchtest Wait Time

Value

0

[3) TI M5P430 T Code Composer Studic 5 st Board Name Texas Instruments XD5100v2 USB Probe 0
[31 T MsP430 T Code Composer Studic 9 28 CPU Name Q280c 0
[ T TMs 220 T Code Composer Studic 9 ~;—J- ;e‘“tfm‘ :"”“”tc - 0
[ T TMS 320 (C++) T Code Composer Studie 5 a}j FI e;“Et'D”S”;”EE“t 2 | Sectors Only (for P Lond)
. al dasncraseselecton BCEsEary sectars Unly (ror Frogram Loa
I TMS 320 (C T Code C Studic 9
@ (C++) ode Lomposerstudio 3, [] Target Configuration $(PROJECTROOT)\tessy\config\sample.coxml
i e ab| Target Version 8.2.0.00009
B B = Tl Java S{RE Binary Path)\java.exe
*Project E t O )
e - X ] XTOOLSPATH Ci\tidetools_3_50_02_20_core\bin
Filter environments L‘Q Timer
[ TI TMS 320 Tl Code Composer Studio 5 (Default) [y Other

2.2 Executing a Test Run

TESSY executes tests with CCS using the Java interface of CCS without running the
GUI of CCS. Upon start of the test run, TESSY will start the TESSY DSS adapter (i.e.
the connection to CCS) automatically. It will also stop the adapter appropriately, e.g.
when TESSY is being closed.

Please note: When test runs are aborted from within TESSY, there may remain
some Java processes in idle mode. These processes will be terminated when
TESSY is being closed.

After the test execution you will see the test results within TESSY. If some test cases
failed you may want to debug the test application. Please follow the steps described
within the next chapter in order to build and debug the test application with the CCS
debugger.
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2.3 Debugging Using the CCS GUI (with built-in Test Data)

Since CCS does not support interactive debugging controlled from outside (i.e. from
TESSY when executing tests), there is an option that allows creating a standalone
test application which contains the test data already built-in. This scenario is
available by switching a TESSY module attribute as described below. You may then
load the generated test application into CCS and step through the code.

Please note: For testing in both execution scenarios, the Tl debugger has to use
exactly the same configuration file as you specified within the attribute Target
Configuration within the TESSY Environment Editor (TEE).

2.3.1 Step 1: Change the module properties

In order to generate a test application with built-in test data, select your test module
and choose the Properties view. Select the Attributes tab and change the setting of
the module attribute Generate Builtin Data to true.

Please note: Attribute Comm Checksum must not be set to true if Generate Builtin
Data is set to true.

El Properties . [ Requirements Coverage =~ =08
General Attributes & | \K
Sources

Mame Walue g
Coverage
. abl Entry Point code_start

Attrl.h-ute-s ab| FlashEraseSelection
Specification | Generate Builtin Data true I =
Description (] InitOkjDir S(PROJECTROOT)\obj
Comment ) InitSrcDir S(PROJECTROOT)\src

L-_lLibrar}r S(Compiler Install Path)\lib\rts2800_fpu32.lik
L__l Linker File S{controlSUITE Path)\device_support'\f28m36:\w100N... -
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2.3.2 Step 2: Run the test

Start the test within TESSY with the Force Generate Driver option selected within
the Execute Test dialog as shown below:

[ Execute Test ?@

Edit Test Execution Settings
(1) Select test execution actions and choose instrurmentation,

Execution Actions

[T Farce check interface Force generate driver

[¥] Run

Execution Options

[] &bort on mmissing stub code [7] Retry aborted execution

[[] Create new test run [ Execute test cases separately

Additional Execution Types

[7] Fun without instrumentation [] R wiith test data pattern
[] Run mutation test

Coverage Instrumentation @

’Nnne -

Use preselected coverage

Debugger a

[7] Define breakpaint at test ohject Debug normal execution

[ Execute “ Cancel

After pressing Execute, TESSY will build the test application with the test data built-
in. The name and path of the generated test application will be shown within
TESSY’s Console view.

El consale [3_ Problems MNotes 3‘ Suspicicus Elements A ) ~F5~-=08

Messages
* -~

* Generated target binaryl'C:\tessy\TI_TNSwl\tessy\work\BBBBEM—l2\98898\414\ts_is_value_in_range_d.out'lcontaining builtin data.
*

F [}

Now copy the file name of the test application.
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2.3.3 Step 3: Start CCS debugger
Start the CCS debugger by selecting Launch Tl Debugger from the Target menu

B cic+ - sample.c - Code Composer 5tudio

File Edit Wwiew Mavigate Project BEQEES Tools Window Help

! %E EEY ﬁ - [Z] Mew Target Configuration... il v ¥ o

% Debug Active Project
B sanple.c X BEAEEN S R

“#, Launch TI Debugger

1 int count:
= Debiug Hiskary ¥

3 woid mwain() Debug. ..

respectively select Debug Configurations... from the Run menu.

-

&+ CCS Edit - blinky_c28/F28M36x.coxmil - Code Composer Studio

File Edit View Mavigate Project [Run] Scripts  Window Help
Am B & ~i@ids 4% Debug F11

Debkug History 3

I Debug Configurations... I

[ Project Explorer & [2] Target Con

2.3.4 Step 4: Load the test application with built-in test data

Load the generated binary into CCSv4 (or higher) using Load Program... from the
Target menu

L) Debug - sample.c - Code Composer 5tudio

File Edit Wiew Mawigate Project BEMEES Tools  Scripks Window  Help

_ bg &3 ¢ &L T f#® Load Program... Chrl-Alt+L R R
= B =

%5 Debug 22| g Ok - (I | 28 Load Symbok. . 0 || eo-
= g Cortex-R4 CPU Functional Sir 4% add Symbols n] M

=l :"-@ Masira

respectively duplicate your own debug configuration,
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r

«» Debug Configurations

Create, manage, and run configurations
Start CCS Debug launch

CEX| B - Name: | blinky_c28

type filter text Y] Main] Program | el Target| Ep Source| 5| Qommon|

[€] C/C++ Remote Applic: [ Use default target configuration

a ¥ Code Composer Studic
wr blinky_c2 Target Configuration  S{target_config_active_default:blinky_c [ File System... ” Workspace... ]

= Launch Grou [ New

on Script File System... Workspace...
= I Duplicate I [ l l ]
3 Delete EE Cortex M3_0 H ] 48k CPuUs |
" 8w N 187 Man Nehinanahle Nevices =

»

m

select the Program tab, choose the device, paste the copied path of your test
application, click Apply, select the Source tab, click Add..., choose File System
Directory, paste the directory of the test application, click Apply again, and click
Debug.

Mame: TMS570LS

we Mair1| Program | B Target | - Sourcel [C] Common

Device [Tex,as Instruments XD5100v2 USE Debug Probe 0/ CortexRé

Source Loockup Path:

=+ = Default

»= Add Source | PG J

Add a container to the source lookup path + r
A directory in the lecal file system E:

9 Absolute File Path
% Compilation Directory
(= File System Directory

L SCI N T T YY)
% Add File System Directory 23
File system folder g
Specify folder and whether subfolders should be searched ; /
Directory:

MS570_TR4_CCST\tessy\work\00000401\00000402100000403\00000404

L || [[]Search subfelders

@ [ ok || cancel |
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r
v+ Debug Cenfigurations

Create, manage, and run configurations
Start CCS Debug launch

o 4,
CEX B2~ Name:  blinky_c28 (1)
type filter text *+ Main m Target E./ Source | ] Common
[E] C/C++ Remote Application
4 ¥7 Code Composer Studio - Device Device [Texaslnstruments XD5100v2 USB Debug Probe_0/C28x¢ 0 ‘]
v+ blinky 28 X -
wr blinky_c28 (1) Project  blinky_c28 [ Clear H Workspace...
= Launch Group Programl Ci\tessyhti_tms320c2000M tessy workh\0000041 240000041 4\ts_is_value_in_range_d.out I[ File System... ] [ Workspace... ]

Loading options
@) Load program

() Load symbols only

4| 1 | 3
Filter matched 5 of 5 iterms I[ Apply ]I[ Revert ]
® I[ Debug ]I [ Close ]

2.3.5 Step 5: Set a breakpoint

In order to stop at your test object, you need to set a breakpoint. The easiest way to
do this is to switch back to TESSY and select the test object.

FETﬁthject %%|@i:1|[bv@vifg|@ugg 3 = H

a B TITMS320
4 IsValuelnRange
[ Eis_value_in_range

Now press Alt-C to copy the name of your test object and switch back to CCS’s
Breakpoints view (Open the view, if it is not already open).

{*)= Variables %" Expressions i1} Registers ®g Breakpoints B3 & 'l \9\| & =0

Identity Marmne Condition I Breakpoint I

Count Event

Cross Trigger

Data Access Count
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Paste the name of your test object into the dialog’s Location field and click OK.

«+ Breakpoint ﬁ

Location:  is_value_in_range

(i) Additional properties can be set in Breakpoints View
through Breakpoint Properties.

QK l ’ Cancel

Now press the Resume button within CCS and the test execution will stop at your
test object. The test data of the first test case is now available within the input
variables of your test object. You may now step through and debug your test object.

esult is walue_in_range (struct range pl, walue wl)

ér
_{ ' Expression Type Value
2// static short s_var=8; P yp
3 P struct range * 0x0000A0EC
4 if (vl « rl.range_start){ 4 (= () struct range .
i s_var=1; ()= range_start int 10
6 return noj; =
(%)= range_len int 20
}
if (vl > (rl.range_start + rl.rang
Iy s_war=2; Name : rl
return fAoj Default:@xB888AREC
} He:x: @x@aaaraEC
Decimal: 41196
Octal:@128354
z return yes; Binary: lal 11lellea
}

The global variables TS CURRENT_TESTCASE and TS _CURRENT_TESTSTEP
contain the current test case and current test step number. Feel free to add them to
the Expressions view.

(=)= Variables €% Expressions 3 11] Registers ®g Breakpoints E B | o 3¢ d-ﬁ’| ] '=_/¢| e v = 0
Expression Type Value Address

()= TS_CURRENT_TESTCASE unsigned leng 1 0x0000 A0F0@ Data

()= TS_CURRENT_TESTSTEP  unsigned leng 1 00000 A0EE@ Data

o5 Add new expression
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2.4 Troubleshooting When Debugging

2.4.1 Reloading the test application

After changing your test data, you need to do the following steps:
e Execute your tests from within TESSY again.
e TESSY will then rebuild your target binary automatically

e You may now reload the target binary from within CCS by clicking the Load
toolbar menu button and select Reload Program in order to debug your
application within CCS.

-

s« CCS Debug - CAtessy\ti_tms320c2000htessy\work 000004124,00000414¢s_src0l.c - Code Composer Studio

File Edit View Project Tools Run  Scripts Window Help
O~ rrEeeE@YE- PRS- TiRit-id-
45 Debug 53 @ Load Program... Ctrl+Alt+L

Reload P Ctrl+Alt+R
4 &9 blinky_c28 (1) [Code Composer Studio - Devi & Al

B Texas Instruments ¥D5100+2 USE Debug @ Load Symbols...

3 Using TIARM CLANG Compiler

This chapter describes the TEE setup for the TI ARM CLANG compiler based on
Code Composer Studio 12. The following CCS 12 snapshots show where to find the
proper values for the respective TEE attributes. Displayed is the Code Composer
Studio project’s Properties dialog. Please, fill in all TEE attributes accordingly.

r |
&5 Properties for empty CC32355F_LAUNCHXL tirtos7_ticlang E=E
type filter text Arm Compiler =T - 8

» Resource
General
s[Euid Configuration: |Debug [ Active ] "] ’Manage Configurations...
» SysConfig
| Arm Compiler
- Arm Linker C d "§{CG_TOOL_CLANG)"
Arm Hex Utility [Disabled] ommanc: 1CG_TOOL Ve
Arm Objcopy Utility [Disabled] Commang—l'ue pattern:  ${command} ${flags} ${output_flag}${output} $inputs}
; F Float ABI
> TLArm ObjCopy 04 FPU
. Debu Surnmary piflags set:
9 & N S S—
-mecpu=cortex-mé -mfloat-abi=soft -mfpu=none -mlittle-endian -mthumb -Oz - -

I"E:/Projects/tifworkspace_vl2/empty_CC32355F_LAUNCHEXL tirtos?_ticlang” -
I"E:/Projects/tifworkspace_v12/empty_CC32355F_LAUNCHXL tirtos7_ticlang/Debug” -
I"E:/tifces1230/ simplelink_cc32so_sdk_T_10_00_13/source” -
I"E:/tifccs1230/simplelink_cc32woc sdk_7_10_00_13/kernel/tirtos? /packages” -
I"E:/tif'ccs1230/ simplelink_cc32x¢_sdk_7_10_00_13/source/ti/posix/ticlang” -
DDeviceFamily_CC3220 -gdwarf-3 -march=army7e-m -
I"E:/Projectg/workspace_v12/empty_CC32358R LAUNCHXL tirtos7_ticlang/Debug/syscfg”

Device Family CPU Type

Edit Flags...

See ‘General' for changing tool versions and device settings

|/‘-?\I

\ £/} Show advanced settings Apply and Close] l Cancel ]
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& Properties for empty_CC32355F_LAUNCHXL tirtos7_ticlang l E] |-
type filter text Arm Linker =1 - E

> Resource
General
‘ Configuration: |Debug [ Active ] 'l [Manage Configurations...
+ SysConfig
+ Arm Compiler
Arrn Hex Utility [Disabled] LTI CG_TOOL_CLANG}
Arm Objcopy Utility [Disabled] Command-line pattern:  ${command} 5{flags} $output_flag} ${cutput} 5{inputs}
» TLArm ObjCopy
- Debug Summary of flags set:
-mepu=cortex-mé -mfloat-abi=soft -mfpu=none -mlittle-endian -mthumb -0z - -
DDeviceFamily_CC3220 -gdwarf-3 -march=arrmvie-m -Wl, -
m"empty CC32355F LAUNCHXL tirtosy ticlang.map” -WI.-
i"E:/tifccs1230/simplelink_cc32xc_sdk_7_10_00_13/<ource” -WI -
Library Includes :> i"E:/tifccs1230/simplelink_cc32xc_sdk_7_10_00_13/kernel/tirtos7/packages” -WI,-
i"E:/Projects/ti/workspace v12/empty CC32355F LAUNCHXL tirtos7_ticlang/Debug/syscfg”
-Wl-1Etfce ccs/tools/ compiler/ti-cgt-armlbvm_3 0.0, -Wl,--diag_wrap=0
-WI,--display_error_number -WI,--warn_sections -WI,--
xml_link_info="empty_CC32355F_LAUNCHEXL tirtosi_ticlang_linkInfo.xml” -WI,--rom_rmodel
Edit Flags...
See ‘General' for changing tool versions and device settings
(?:' Show advanced settings [Apply and Closel [ Cancel l

b

Furthermore, startup code (.o), a linker file (. cmd), and the target configuration file
(.ccxml) are needed, which can be found and copied from the same project’s

Project Explorer.

4 = Debug
4 = syscfg
+ ] ti_drivers_config.c
- [k ti_drivers_config.h
- |€] ti_sysbios_config.c
- [l ti_sysbios_config.h
» ti_drivers_config.o - [ARM/1g]
> ti_syshios_config.o - [ARM/1e]
| | RegDomainsum2d.csy
4= empty_CC32355F_LAUNCHXIL _tirtos7_ticlang [Active - Debug]
- ot} Generated Source
» :jff Binaries
> it Includes
» = Debug
» = MCU+Image
» = targetConfigs 4 [= targetConfigs
» = userFiles [#] CC32355F.coxml [Active]

» g co3daesf_tirtosT.omd = readme.td

Create a new folder of your choice inside your TESSY project folder. Copy the
startup code into that folder. Put the absolute path name to this folder into TEE
attribute InitObjDir. Copy the linker file and the target configuration file into the config
folder of your TESSY project. Let TEE attribute Linker File point to the linker file and
let TEE attribute Target Configuration point to the target configuration file.
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Finally, the driver library file has to be found and its absolute path to be put into TEE
attribute Driver Library. The library is probably found inside your device driver
package installation folder.

[ @ Properties for empty_ CC3235SF_LAUNCHXL tirtos7 ticlang S
type filter text File Search Path =1 ~ 8
» Resource
General
4 Build Configuration: |Debug [ Active ] "] ’Manage Configurations...l
> SysConfig

- Arm Cormpiler

4 Arm Linker =
Include library file or command file as input (—-library, -} & & & 1 &

S{COM_TI_SIMPLELIME_CC32XX_SDK_LIBRARIES} [
S{SYSCOMNFIG_TOOL_LIBRARIES) [
ti_utils_build_linker.cmd.genlibs

Basic Options
File Search Path
> Advanced Options

Arm Hex Utility [Disabled] ti/ devices/ cc3 B/ driverlibfticlang/Release/driverlib.a
Arm Objcopy Utility [Disabled] libc.a
> TLArm ObjCopy

4 CCSv2/CCSv3

The integration between TESSY and the Code Composer Studio (CCS) is carried out
using the GEL language of CCSv2 and CCSv3. Since version 4 CCS provides
another debugger API which is described within the previous chapter.

The test data is transferred using data files. To start the communication on startup,
the default GEL init file need to be replaced by TESSY before the test execution
starts and restored afterwards.

4.1 Files and Settings
There are two important settings which have to be verified:
- the first is the CPU to be used
- the second is the GEL startup file to be replaced by TESSY.

These settings may be changed within the respective section of the Environment
Editor (TEE) or within the module properties.
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4.1.1 Module attribute settings

The default module attribute Init Script refers to the standard GEL startup file for the
CCS simulator. If you are using an emulator connected to CCS you will probably
need to change this setting: Simply enter the name of the GEL startup file that you
are actually using.

TESSY | Project: QTS Tests
File Edit Module Window Help Support

<[>

[ TEE - Environment Editor  [=] Requirement Management ) Overview ' TIE - Test Interface Editor [} CTE - CI

IR Test Project £ 2 | ti | P~
Filter test project
CcC TC/C RS M5 co
% 001-004_Instrumentation Tests £91 0.20 L4 - L
(& 001-002 Branch (C1) Tests 170 0.20 L4 - -
113 001_single_branches 106 0.20 v - -

[Z] 001_branch_1
£

1 Properties 28] Requirements Coverage

General Attributes

_ Filter attributes

Variants

Linker Namne Value
Coverage :ijg:tl;; ot TMS320C28XK
Attributes

ab| Heap Size

specification | [ Init Script §(Target Install Path}\cc\gel\sim2812.gel

Description ] InitObjDir

Comment '-1,1 InitSrcDir

uuID L__'lLiI:Jrar}r S(Compiler Install Path)\libtlibe.a
L__l Linker File S(TESSY_SYSPATH)\compileritivtms320028332_RAM _Ink.cmd
ab| Stack Size

Important note: The standard GEL startup file will be moved by TESSY and be
replaced by a TESSY generated file. Please save your original file before running the
test with TESSY.

The file pointed to by Init Script will be temporarily replaced by a TESSY generated
file (for the time of test execution) based on the following template file:

...\sys\targets\ccs\master gel.tpl

TESSY Application Note #023, 22 May 2023 Page 19 of 22
Razorcat Development GmbH
Witzlebenplatz 4 - 14057 Berlin - Tel. +49 (0) 30 - 536 357 - 0 - Fax +49 (0) 30 - 536 357 — 60

support@razorcat.com




Kzt

TESSY App|IC8_tI0n NOteS always a catstep ahead

If specific settings are required within your GEL startup file (e.g. to setup the emulator
memory map), you need to modify this template file. Before each test run, the
template file will be expanded with the current module settings and be copied to the
Init Script.

4.1.2 Project file
The CCS project file will also be copied from

...\sys\targets\ccs\ti tms320.pjl

to the test area directory (e.g. C:\TESSY). The CPU attribute will automatically be
inscribed into this file. You may change the template file if required.

4.1.3 Adapting the GEL startup file

The GEL startup file controls the initialization of the emulator and the target (e.g.
setting the memory map or disabling the watchdog). Those functions should be
copied into the GEL master template as described above.

Every command to be executed before reset of the target shall be added within the
StartUp() function:

Af Start up.
StartlUpi)
{
AF Add your own Specific
ff dinitializations, if reguired ...
£
FZB1: Memory Mapi):
Enable DFTi):

A4 Run.
runi):

All settings, that need to be executed after resetting the target, shall be added to the
run() function (e.g. disabling the watchdog):

¢4 Initialize and go to probe points.

runi]

i
Ff Initialize.
EL Reset():
EL Festart():
Disable WD{):

/¢ Load project.
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4.2 Running the Test

Code Composer Studio will be started automatically by TESSY upon test execution.
The GEL startup file will be executed, which controls the connection to TESSY. If you
set a breakpoint at the test object, you will see the following screen within CCS2:

*# IF2812 Device Simulator/CPU - 2Bxx (Simulator) - Code Composer Studio Free Eval Tools

t File Edit “ew Projeck Debug  Profiler GEL Opkion Tools DSPIBEIOS  Window  Help
EpEy= | EFEEY
|ts_tm$32llpit ﬂ|Dehug ﬂ @ Iﬂl i ‘@ ﬂ 5“‘\ 'R'\
BHoer O o] [m] £
0 T < Howewer, the implementation is 1
= S mrroneogus: vl == ¥ results "yes"
i +-[_7 GEL files
i _ oy
o =9 Projects
= 'Fégtijnm32&p“(DEt result is_wvalue in_range (struct ra
o & |
e if (vl < rl.range_start)
return no:
—'{} 4 | ¥
= = if (vl » (rl.range_start + rl.r
¢ Dl 4]
Important Hint:
Please, select "GEL-:*Tessy->*Finish" to finish debugging.

You may now step through the test object or continue debugging using the
GEL->TESSY menu:

- Finish executes the test until the end and exits CCS
- Continue runs the test up to the next test step

*# IF2812 Device Simulator/CPU - 2Bxx (Simulator) - Code Composer Studid
t File Edit “iew Projectk Debug  Profiler

= = &

| ks_tre320.pit j | Diebug
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Note: If you do a new installation of TESSY and CCS, after the installation process
has finished, you need to start CCS at least once manually before starting
automatically from TESSY.

4.3 Compiler Specific Settings

With CCS3 there is a compiler switch available which allows changing the sizes of
double types:

-f no-short-double

When using this option, you need to adapt the TESSY type settings within the
typetable.xml file. The float type needs to be changed to 64 bit in this case (the figure
below shows the default setting for use without this option):

2718 <oompiler id="T3 COMPILER TI THM3470" double size="64" enum :
ET17 <typemap sign="plain™>
z718 <3izemap sSize="none">
E713 <tLype name="none" value="IDE TYPE 332"/>
ETED <type name="void" wvalue="IDE TYPE VOID"/:»
ETEL <type name="char"™ wvalue="IDE TYPE CHALR"/ >
E7ZE <type name="int" walue="IDE TYPE 3 "
ETES <type name="float" wvalue="IDE TYFPE FLOATIZ"/ >
2724 <type name="double" wvaluse="IDE TY¥PE FLOLTE4"/:
Z7ZE <type name="wchar" wvalue="IDE TYPE WCHAR
z7za </3izemapr
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