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Code Composer Studio

Advanced Workshop




Agenda

« Overview presentation
— Survey
— What is Code Composer Studio
— Roadmap
— Code Composer Studio v5.1 information

« Workshop
— Getting comfortable with the CCSv5.1 environment
— Uses AM3517 Experimenter Kit
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Survey

 What is your experience with CCS?

 What device(s) are you working with?
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‘ Code Composer Studio

What is Code Composer Studio? E RS e

Qm

 Integrated development environment for Tl embedded processors
— Includes debugger, compiler, editor, operating system...
— The IDE is built on the Eclipse open source software framework
— Extended by TI to support device capabilities

« CCSv5 is based on “off the shelf”’ Eclipse

— Going forward CCS will use unmodified versions of Eclipse
» Tl contributes changes directly to the open source community

— Drop in Eclipse plug-ins from other vendors or take Tl tools and drop them
into an existing Eclipse environment

— Users can take advantage of all the latest improvements in Eclipse

 Integrate additional tools
— OS application development tools (Linux, Android...)
— Code analysis, source control...
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Code Composer Studio v5

« CCSv5is splitinto two phases

— 5.0
* Not a replacement for CCSv4
» Targeted at users who are using devices running Linux & multi-core C6000
» Addresses a need (Linux debug) that is not supported by CCSv4
» Available today

— 5.1
* replacement for CCSv4 and is targeted at all users
 Available fall 2011

« Supports both Windows & Linux

— Note that not all emulators will be supported on Linux
« SD DSK/EVM onboard emulators, XDS560 PCI are not supported

— Most USB/LAN emulators will be supported
« XDS100, SD 510USB/USB+, 560v2, BH 560m/bp/lan

— http://processors.wiki.ti.com/index.php/Linux Host Support
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http://processors.wiki.ti.com/index.php/Linux_Host_Support

( ) In Development

Code Composer Studio Roadmap o D
uFuture

CCSv5.1
Eclipse 3.7 (Indigo) | M6 ‘ M7 ’ ‘ Mx ' 511 5.1.x
*Windows & Linux
*Replaces CCSv4 & CCSv5.0
*Supports all devices (except F24x)
*Available as full installation and plug-in distribution
*Regular milestone (M) releases adding functionality during beta
CCSv5.0
*Eclipse 3.6 (Helios)
*Windows & Linux
*Validated on a subset of devices (expanded with eal
*Targeted at Linux application developers & Early
5.0.2 . 5.0.3 No more releases
CCSv4
*Eclipse 3.2 (Callisto)
*Windows only
425 | 42x No more
patches
* Large number of fixes « Small number of fixes
* New device support
| | | | | | | >
Current July Aug Sept Oct Nov Dec 1H12
i3 TExas
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Improvements for
CCSvs.1

Tl Information — Selective Disclosure




What's new in Eclipse?

* Alot!
— CCSvV5.1 uses Eclipse 3.7, CCSv4 uses Eclipse 3.2
— 5 years of fixes & enhancements

« Key items
— Editor/Indexer improvements
* Most common area of Eclipse related problems in CCSv4

* Much faster
 Much more reliable

— Drag & drop support

— Support for using macros when linking files (portable projects)
— Dynamic syntax checking

— Search for plug-ins from inside Eclipse

o http://processors.wiki.ti.com/index.php/CCSv5 Changes
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http://processors.wiki.ti.com/index.php/CCSv5_Changes

Customer Feedback on CCSv4

Needs to be Smaller
— The CCS DVD image is huge (>1GB to download, >4GB on disk)
— Need to download a lot of things that you do not need

Needs to be Faster
— Product is slow
— Startup times and debugger responsiveness needs to be improved

Needs to be Easier
— The user interface is too cluttered
— Difficult to figure out how to get started

Thus the objective for 5.1 is to make CCS “Small, Fast & Easy”
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Small

 Today
— Download size is 1.2GB

— Separate code size limited and DVD images (users often download the
wrong one)

— Users have to download much more than they need

« CCSv5.1 will use adynamic download
— User downloads a small initial installation package

— Based on user selections the appropriate packages will be downloaded and
installed dynamically

— User can add more features later
— Optionally users can download the complete DVD image
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Fast

« Speed up common tasks
— Starting up CCS
— Launching a debug session
— Creating a new project (initial experience needs to be awesome)

* Responsiveness

— While using the product CCS needs to be responsive
» Stepping (with views open)
» Continuous refresh in real-time mode with expressions view and graphs open
« Saving target configurations
» Loading/Flashing programs
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Easy — User Interface Modes

« Simple Mode
— By default CCS will open in simple/basic mode
— Simplified user interface with far fewer menu items, toolbar buttons
— Tl supplied Edit and Debug Perspectives
— Simplified build options

« Advanced Mode
— Use default Eclipse perspectives
— Very similar to what exists in CCSv4

— Recommended for users who will be integrating other Eclipse based tools
into CCS

 Possible to switch Modes

— Users may decide that they are ready to move from simple to advanced
mode or vice versa
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Easy— Common tasks

« Creating New Projects
— Must be very simple to create a new project for a device using a template

« Build options

— Many users have difficulty using the build options dialog and find it
overwhelming

— Updates to options need to be delivered via compiler releases and not
dependent on CCS updates

« Sharing projects

— Need to make it easier for users to share projects, including working with
version control (portable projects)

— Setting up linked resources needs to be simplified
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Linux Development

« CCS supports both Windows and Linux host PCs
* Linux application debug supported via integrated GDB

e Linux kernel debug supported via JTAG debug

RS232
Putty

LAN JTAG
CCs

LAN
Gdb on CCS

LAN

Gdbserver on target linux
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Upgrading to CCSv5

e CCSvV5.0
— Bundled with new Linux SDKs

— Can be downloaded
» http://processors.wiki.ti.com/index.php/Category:Code Composer Studio v5

— Works with a CCSv4 license

« CCSvh.1
— Replaces CCSv4

— Requires a CCSv5 license
» Users with active subscription will receive CCSv5.1 for free
» Users with expired subscription can renew it to receive the upgrade

— During alpha & beta you can use a CCSv4 license
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http://processors.wiki.ti.com/index.php/Category:Code_Composer_Studio_v5

Migration

* Moving from CCSv3to CCSv4 was hard
— Completely different environment
— New project system

— Target configuration changes
— The CCS world changed...

« CCSv4 to CCSv5.1 migration will be much smoother
— Environment will be very similar
— Project system is the same (simple import)
— Target configuration is the same

« CCSv3to CCSv5.1 migration
— The team continues to make improvements to the v3 import wizard
— Ul simplifications will help with the learning curve
— Improved documentation will help people get up to speed
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GETTING STARTED WITH CCSV5
AND AM3517

MENTS




What is the AM35177?

1S,
Doi¥

« High-performance ARM Cortex-A8 microprocessor with speeds up

to 600 MHz

« 3D graphics acceleration while also supporting numerous
peripherals, including DDR2, CAN, EMAC, and USB OTG PHY that

are well suited for industrial applications

 The processor can support other applications, including:

— Single Board Computers
— Home and Industrial automation
— Digital Signage

I
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What is the AM3517 Experimenter Kit?

« Low-cost application development kit from Logic PD for
evaluating the functionality of AM3517 applications processor and

Logic PD's System on Module (SOM)

TS
oIt
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Workshop Instructions

« This workshop is a mix of presentation material and activities

« Whenever you see the “Let’s Do it” picture on a slide, that notes
that there is an action for you to perform 1[7'3

polT
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Workspace

Launch CCS and select a workspace folder
— Add _2 onto the end of the folder name to create a new workspace

so Woresuaies Lineizr Lz
Select a workspace

Code Composer Studio skores vour projects in a folder called a workspace.,
Choose a warkspace Folder ko use Far this sessian,

[ Juse this as the default and da not ask again

Cancel
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Eclipse Concept: Workspaces delipse

« Main working folder for CCS

« Contains information to manage all the projects defined to it
— The default location of any new projects created

« User preferences, custom perspectives, cached data for plug-ins,
etc all stored in the workspace

ﬂ Workspaces are not to be confused with CCSv3 workspace files
(*.wks)

« Multiple workspaces can be maintained
— Only one can be active within each CCS instance

— The same workspace cannot be shared by multiple running instances of
CCS
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View: Resource Explorer - Welcome

e e i - Tl ey Endluyay - Suds Cupiuusr 3
« The ‘Resource Explorer’ will O s
display the ‘Welcome’ page the | cwmesseswes
first time CCS is used with a & | Packages: [wdane
new workspace _
Welcome to Code Composer Studio V5
* Get“ng StartEd Video You can bring this page up at any time by selecting Welcome from the Halp Menu.
introduces you to CCS o
| New Project Getting Started
. . ' Click on the video below to watch how easy it is to
b Contal nS Iln kS to . get started using Code Composer Studio.
documentation, examples, e [Drowse
support resources
— -
. I‘"I ILmport Project
« Buttons to create a new project _r
or import an existing one into — .
[n“ \ Support
your workspace LB .
£
+ ‘Help->Welcome to CCS’ to W) web resources
return to the Resource
Explorer in the future
i3 TExAs
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WORKING WITH TARGET
CONFIGURATIONS




Launch a Debug Session: Briefing

« Key Objectives
— Create a target configuration for AM3517
— Launch a debug session and connect to the target
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Target Configuration Files - Basics

« Target Configuration files are xml files that define the connection
and device (have a file extension *.ccxml)

— Equivalent of the CCS 3.x configuration file (*.ccs extension)

« ‘Target Configurations’ view is used to manage and work with
target configuration files

« Target configuration editor is used to create/modify target
configuration files

- ‘Basic’ tab is intended to be used by majority of end users

« ‘Advanced’ tab is intended to be used for adjusting default
properties, initialization scripts or creating target configurations
for new boards/devices
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Creating a Target Configuration oIl

* Open the ‘Target Configuration’ view
— View -> Target Configurations

« Create a new configuration:

N Wl T e ORI T toT]
Target Configurations &3 l @x .;ﬁh
AN 43 :> Target Configuration

| kvpe Filker kexk

Create a new Target Configuration File.

= Praojects

File name: | AM3S1T_xds100v2,coxml

,y Use shared location

Location: | C:/Documents and Setkingsfa0389327 fuser /CCSTargetCanfigurations | File System, ., | Workspace.,

3

@ i Finish i[ Cancel ]
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Creating a Target Configuration

 In the ‘Basic’ tab, see if there is an option for:
— Connection: XDS100v2
— Device: AM3517

pit| ¥AMAS17_xdsl00v2.coxml 52 |

Basic
General Setup Advanced Sety
This section describes the general configuration abouk the barget,
Connection |Texas Instruments ¥05100vZ USE Emulator Target Configur
Device | an| | =]
[] evmamizo7
[ am1707

[] amiz0s

Speckrum Digikal AM1707 EYI Board

Mote: Support For more devices maw be available from the update manager.

Easic ivanced Source

e

voir

N\
\
)
/
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Creating a Target Configuration ’uo:r

« AM3517 is NOT yet in the list of supported Devices
— It will be in later releases
— Thus we will have to build one manually

 Click on the ‘Advanced’ tab

e Click on the XDS100v2 emulator on the left

— Change the JTAG TCLK Frequency to be Adaptive with user specified limit
of 1.0MHz

Target Configuration = =
All Connec tions Connection Properties
Set th tties of the selected ti
T, Texas Instruments ¥D3100,2 USE Erulatar_0 Import... eL e properties of the selected connection
Eoard Diata File |auto generate
Mew,.. X
Ernulator Selection [Only ane XDSL00 installed
Add...
The JITAG nTRST Boot-Mode |Disah|ed - Bath EMLI pins remain hi-z
Delete
l—l The Power-On-Reset Boot-Mode |Disab|ed-Both EMU pins remain hi-z
U
P The ITAG TCLK Frequency (MHz) |Adaptwe with user specified limit
Do -- Enter a walue from 488Hz to 20.0MHz 1 gpHz
Save
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Target Configurations - Advanced

« Use ‘Advanced Setup’ utility if option for your emulator/target is
missing from the ‘Basic’ tab
— Select from a list of available 'Connections' to specify the connection type

— Then select from the list of components ('Devices', 'CPUs', 'Routers') to add
to the connection

« Use the ‘Advanced Setup’ to create a single target configuration
using two emulators

 Must have good knowledge of the device to correctly use
'Advanced Setup' utility to build a configuration
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Target Configurations - Advanced

« Adjust default properties of the target configuration:
— Specify initialization files (GEL startup files)
— Specify IcePick subpath port numbers
— Bypass CPU

— Set JTAG TCLK Frequency
— efc...

ﬂSimilar to the CCS 3.x CCS Setup utility

%, x

=08
i

All Connections Cpu Properties

ot CPU
= T BH USBS60-M Emulator 0

= ﬁ% IcePick_F1 Set the properties of the selected cpu,
= Mew, ..
Q Portls_F1a [ IBypass

= Q Port17_F1E N demulationiboardstevmbcig4sagelevmtcing 53, gel
{ﬂ: CE4PLLIS_F1B D Slave Processor

=% Portlf_F1C
=83 IcePick_F2
=% Portls_Fan
%% Portl7_F2B
= ¥R Parkls_F2c

Basic | Advanced | Source
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Creating a Target Configuration

Click on the XDS100v2 emulator

Click the Add button

Select an ‘IcePick _C’ from the list of

_DoiT

o 1 ’ L
A COTTT PO ETIL

=]

Component Selection

Select a Component From those available in the list,

Filker selection by | All I134's

Boards (46) | Devices (435) || Cpus (20) | Routers (4)

C5_DAP

Routers and press ‘Finish’

An ‘lcePick_C_0’ node will appear

gl FAMISIT _xds100wE coxml 3

Target Configuration

All Connections

DS100vz USE Emulator_0 Import, ..
1=

#dd

Delete

Il

Save

Erowse, ..

Router Properties
ICEPick_C Rouker

Set the properties of the selected router,

initialization script

# of Copies | 1

Ginish ,])[ Cancel
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Creating a Target Configuration [\‘55?;}
v Add Component _\j;_;| x]

Component Selection

° CI'Ck on the ‘IceP|Ck_C_O, nOde and preSS the Select a Component From those available in the lisk, @
‘Add...." button to add a subpath

Filker selection by | All [SA's D
» Select ‘subpath’ and press the ‘Finish’ button “subpath (1) |

* An ‘subpath_0’ node will appear below
‘IcePick_C_0’

» Set the ‘Port Number’ for ‘subpath_0’ to be ‘0x13’

Mame # of Copies | 1
| *AM3517_xds100vE. coxml E2
Target Configuration
all Connections Subpath Properties Finish % [ Cancel

Set the properties of the selected subpath,

= T Texas Instruments ¥05100v2 1USE Emulator_0 Import, ..
= t?\u IcePick_C_0 Port Murmber | gsep3
= — [ tnitial Configuration

[] Custam Configuration
Force Configuration

=
=
=V

Delete

Save
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Creating a Target Configuration 1;‘5[?;‘

A HiComponent:
» Click on the ‘subpath_0’ node and press the ‘Add...." button | component selection

Select a Component from those available in the list

 Add an ‘CS_DAP_PC’ from the list of Routers and press

‘Fin iSh, Filter select
« A‘CS_DAP_PC_0’ node will appear below ‘subpath’ Devices (435) | Cpus (20) | Reuters (9
£S5 DAP
« Forthe ‘CS_DAP_PC 0’ node, set: lesic € L
cePick_|
— Address = 3556888624 (0xd401d030) Browse...
— DAP TAP ID =191717423 (0xb6d602f)
g *AM3517_xds100vZa.coeml £2
Target Configuration
All Connections Router Properties
= T, Texas Instruments XD5100v2 LUSE Emulator_0 C=_DAP_PC Router
= Q IcePick_Z_0 Set the properties of the selected router,
= \CQ %ubpath_ﬂ RS initialization script
C5_DAP_PC O
m IR Length Oicd
DR Length Ol
Address AEGGEGEE24
BWLE TAP ID 191717423
Revision Legacy
i3 TExas
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Creating a Target Configuration ﬂlgﬁr)
| Add Component :3;.;' ]

Component Selection

b CIle on the ‘CS_DAP_PC_O’ nOde and preSS the Select a Component From those available in the lisk, @
‘Add...." button to add a subpath

Filker selection by | All [SA's D

» Select ‘subpath’ and press the ‘Finish’ button “subpath (1) |

» A ‘subpath_1’" node will appear below
‘CS_DAP_PC O

» Set the ‘Port Number’ for ‘subpath_1’ to be ‘0x9000’

Mame # of Copies | 1

g| *AM3I517_xds100vE coxml &1

Target Configuration

All Connections Subpath Properties Finish % [ Cancel
Sek the properties of the selected subpath.
= T, Texas Instruments XD3100v2 USE Emulator_0 Prop P
=2 IcePick_C_0 Part Mumber | gxonon
= Q subpath_0 Mew. . Tvpe legacy D
=% C5_DaP_PC_0 m
Q subpath_1 k [(JPseuda
[Jcustam Configuration

Force Configuration

Diown

Save
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Creating a Target Configuration ‘m,,*

* Click on the ‘subpath_1" node and press the . wrp—
‘Add...." button to add the CPU ——

Component Selection

Select a Component from those available in the lisk,
« Select ‘Cortex A8’ and press the ‘Finish’ button

Filter selection by | all 15

» ‘Cortex_A8 0O’ will appear below ‘subpath 1’ Devices (436) | Cpus (20) | Routers (4)

ARMI

C28xx
S
C55xx

T AM3S17_xds100ve, coxml 23 b

ChdnP

. ! GG

Target Configuration cebe

All Connections Cpu Proy, Eriies CSETE
Cortex_fid CPU CortexAls

= ﬁ Texas Instruments XD3100vz2 USE Erulator_0

= t%; TeePick_C_0 Set the properties

=% subpath_0 Mew... mE ortEx 3
— wpass

=% £5_Dap_pC_D Brpass ke M4

initialization scripk

= Q subpath_1
[J5lave Processc
Address
Basic | Advanced | Source
1§ TEXAS
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Creating a Target Configuration !uo:r'

» Click on the ‘Cortex A8 0’ node

» Set the ‘initialization script’ to use the ‘evm_am3517.gel’ file

— Browse to the location of the ‘evm_am3517.gel’ file
* Location is: ‘C:\TNAM3517XP\1016315A AM35xx_BSL\ccs_support_files’

e Set ‘Address’ to ‘Oxd4011000
* Click Save!

) AM3S17_xds100v2.coxml &3 =8
Target Configuration = | [ |

All Connec tions Cpu Properties

Cartex_AG CPU
= T, Tescas Instruments XDS100v2 USE Emulator_0 -
= t& IcePick_C_0 Set the properties of the selected cpu,
g
S _DARP_PC O
?:\Q Ubpath_1 cos_support_filesieym_am3s17.gel
gk Delet

Basic | Advance: d | Source
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Launch a Debug Session

Right-click on the newly created target configuration file and
select ‘Launch Selected Configuration’ to start a debug session

% Target Configurations 5

== Projects
=lfz= User Defined

T

e A el e e e e el e e e el e L

28035 _¥DS510U5E, coxml
5515eZdsp, coxml
AM1508, coxml
AM1E05_BHSAE0SE, coxml

Antares_BH.coxml
Antares_SD.coxml
Aries_BH.coxml
Aries_SD.coxml
Aries_x¥DS100vE, coxml
chd16_dsk_bhSa0m, coxml
ch16_sim_le.coxml
chdxp_be_sim, ool
chdxp_le_sim,coxml

ch711 _xds5100sh, coxml
CAT4EENM XDS100, coxml

7 Mew Target Configuration

¥ Delete Delete
Rename Fz
Qéh Refresh

-

L %
Set as Default
Link File Ta Project ¥

Properties, .. Alt+Enter
I =S TREITF

DOITV

i
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View: Target Configurations

_ _ _ _ CJC++ Projects | %, X = O
« Target configurations easily deleted, copied g R
and opened for inspection (XML files) typs fiter text
=== Projects
 Launch a debug session quick: right-click ey
on target configuration and select ‘Launch DG helwerld

T OMAPLLZS, coxml
=I[= User Defined
T 28035 05100, coxml
2808 _signur, coxml
2812, coxml
g9s2-bh. coxml
g95z2-sd. coxml

Selected Configuration’

* ‘Launch Tl Debugger’ will use target
configuration that is identified with [Defau
tag in Target Configurations View

— Right click on a file and select ‘Set as Default’ to
make it the default

— ‘Debug Active Project’ will also use the ‘Default’ if
there is no target configuration file in the project

T R

Ankares BH Mew Target Configuration

Ankares_3C ¥ Delete
ies_BH.co Renarne

Set as Default
Link. File ko Project

cedl6_be s
6416 _dsk_
cetl6_le_si Properties. .
cb4xp_le_sim.ccaml [Defaulk]
c6711_dsk_bhSa0lan, coxml
CATSEENM_XDS100, ool

deeram LodoaAm ool

A A e A A e A A A A A
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GEL (General Extension Language)

‘C’ like scripting language that extends CCS usefulness

Interfaces to debuggers expression evaluator

— You can enter expressions in:
» GEL file
« Watch window
» Conditions on breakpoints
 Scripting Console

Many built-in GEL functions for common actions

Create custom GEL functions for additional functionality
— Automate several steps within one GEL function
— Create GEL “hotmenu” items for easy access from the ‘Scripts’ menu
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GEL

* Load the GEL script(s) into CCS memory

— Specify a default GEL file to be loaded upon launching a debug session using the
Target Configuration editor’'s advanced section:

Cpu Properties
Coarkex &S CPU

Set the properties of the selected cpu.,
|:| Eypass
initialization script |4 4 4.0 ABSL_CSLY 0163154 AMSSx: BSLiccs_support_Files\evm_am3517.gel [M

[ slave Pracessor

Address Oxd4011000

 GEL callback functions are called on an event
— Startup(): Executed when the debugger is launched
— OnTargetConnect(): Called when connection to the target has been established
— OnFileLoaded(): Called after a program is loaded
— OnPreFileLoaded(): Called before a program is loaded
— OnReset(): Called after a target reset
— OnRestart(): Called after a program restart
— OnHalt(): Called after a user halt
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Example GEL Script: evmn_am3517.gel

menuitem "evm am3517"

StartUp ()

{
// Do nothing

OnTargetConnect ()

{

Startup_Sequence () ;

OnFileLoaded ()

{
GEL Reset();

GEL_Restart();

OnReset ()

{
// Do nothing

OnRestart ()

{
// Do nothing

hotmenu Startup_Sequence ()
{
GEL_Reset() ;
GEL MapOff () ;
GEL_MapReset() ;
MemoryMap Init();
GEL_MapOn () ;

GEL TextOut ("EVM AM3517 Startup Sequence
Complete\n") ;

MemoryMap Init()

{

/* ! FOLLOWING MEM SPACE TO BE CONFIGURED PROPERLY
1 %/

GEL_MapAddstr (0x00000000, 0, 0x40000000, "R|W", 0);
/* GPMC */

GEL MapAddStr (0x40200000, 0, 0x4020FFFF, "R|W", 0);
/* GPMC */

GEL MapAddStr (0x48002000, 0, 0x00001000, "R|W|AS4",
0); /* system control - module */

GEL_MapAddstr (0x48003000, 0, 0x00001000, "R|W|AS4",
0); /* system control - L4 interconnect */
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GEL Limitations

« Can only be interfaced from within a CCS debug session
— GEL supports only debug actions from within a CCS debug session
— No project management support

« Asynchronous behavior of built-in functions
— Difficult to create long complex scripts

— Built-in callback functions help but not enough
e Cannot create custom callback functions

« GEL was never meant for full blown automation purposes like
overnight testing or batch-runs

— Debug Server Scripting (DSS) is a better solution for full automation
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Launch a Debug Session Goir

» Once the debug session is launched, connect to the target

e o ot v & " e B 4
LGS N LT O B O T YOS E RSl 1

File Edit Wiew Search Project Tools Run  Scripts  Window  Help

ﬁ?Debug &3 Sin %' 5 ﬁ%}; ¥ =0
= & AM3517_xds100w2 .coxml [Code Composer Studio - Device Debugging]
x@ Texas Instruments XDS100v2 USE Emulakor_0fCorkes A8 _0 (Disconnecked @ Unknown)

» This can take some time because of multiple actions in the ‘OnTargetConnect()’

While connecting, the following popup may occur:
I-il;\\)GEL Edur=sslui UilFire=iCoy=eih) JLEIE-‘

i ] GEL Expression: OnTargetConnect()

C "nm )

[ ] always run in background

Fun in Backgru:uund] [ Cancel ] [ Details ==
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Launch a Debug Session

« Target should now be in a connected state

% Debug 52 % O e e @ e~ =0

=f ] AM3E17 _xds100w2 coxml [Code Composer Studio - Device Debugging]
=g Texas Instruments ¥DS100v2 USE Emulator_0fCorkex A4S 0 (Suspended)
= 0x00000000 {no symbals are defined For 0:00000000)

Click on the ‘Scripts’menu and notice the menu items ‘evm_am3517-
>Startup_Sequence’

w0 S = Sunpes gt fungd - Cgdae d_uuru_.:'r Lo

File Edit Yiew Search Project Tools Run Window  Help

evm_am3sl? k Skartup_Sequence

Nuils (B @90 9 d
%?Debugﬁﬂ g [l LI %'4{:" E{:@V:ﬁ

2 k¢ BM3517 _xds 100wz coxml [Code Compaoser Studia - Device Debugaging]
=g Texas Instruments wDS100vz2 USE Emulatu:ur III,I'C:::rI:ex AD EI (Suspended)
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Example: Example GEL Script: evin_am3517.gel

hotmenu Startup_Sequence ()
{

menuitem "evm am3517"

StartUp ()

{
// Do nothing

OnTargetConnect ()

{
Startup_Sequence() ;

OnFileLoaded ()

{
GEL_Reset();
GEL Restart();

OnReset ()

{
// Do nothing

GEL_Reset() ;
GEL_MapOff () ;

GEL MapReset() ;
MemoryMap Init();
GEL_MapOn () ;

GEL TextOut ("EVM AM3517 Startup Sequence
Complete\n") ;

MemoryMap Ini

I

oy Frgr e [ . =
Se OO NS = Juiyes gt

File Edit Miew Search Project
 [3- (2% @& -
%¥ Debug & Ol W T 3T - & ea ¥ T O

= el aM3517_xds100vz,coxml [Code Composer Studio - Device Debugging]
=g Texas Instruments XD5100v2 USE Emulator_0fCorkex &S 0 (Suspended)

GEL_MapAddstr (0x48002000, 0, 0x00001000, "R|W|AS4",
} 0); /* system control - module */

GEL_MapAddstr (0x48003000, 0, 0x00001000, "R|W|AS4",
OnRestart () 0); /* system control - L4 interconnect */
{

// Do nothing
}
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Launch a Debug Session o

« Disconnect the target and reconnect by toggling the connect button =,

* Note that the reconnect is pretty slow...
“%‘ZEL X PTEs IR RN e IO ey 1 _|._JL3

y GEL Expression: OnTargetCanneck()

( J

[] always run in background

[Run in Backgroundl l Zancel l l Dekails ==

« What can we do to improve things?
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Improve Connect Time ‘uo:r

Let’s open up the startup GEL file in CCS and take a look

 Tools -> GEL Files
SR GES DEh e = GodeGonposenstidio
File Edit Wwiew 3Search Project Run  Scripks  Window  Help
. -1k @ Memary Map
:#'S-Z Mk 57 ACka A .annhnqh. wen

Right-click on the gel file and select ‘Open’ to open in the editor

(= variables &7 Expressions | 008 Registers | 02 GEL Files 3

GEL Files (Cortex_A8) (7
Mermory Map

GEL Files Scripk Stakus
ARM Advanced Features

(& e |
zenetic Debugger Options ‘File: CATI\BSL_C [% ' BoL\ces
kakus: Success Reload
00 |=| evm_am3s17.gel &3

The gel file should now appear in the editor menuitem "evm_aw3si7”

StartlUpi()
{

[=]

’ ™ — [N (R —
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View: GEL Files

» Displays all loaded GEL files ®-verisbies |4 expressions | it Registers | Bl GeL Fies 2 =
for the current debug session GEL Files (Cortex_A8) (7)
and the status of each N cerpt st
| | et bebugi ophins e oer s e\ ppor e
« Actions available: Btatus: Succe! ™ poj;a
— Open file in the editor remore 1
— Reload the file R
— Remove/unload the file
— Remove/unload all files
— Load additional GEL files
* Newly loaded GEL files
appear in the view
* The status will indicate if the
load was successful
i3 TExAs
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Example GEL Script: evmn_am3517.gel

menuitem "evm am3517"

StartUp ()

{
// Do nothing

OnTargetConnect ()

{
Startup_Sequence () ;

OnFileLoaded ()

{
GEL Reset();
GEL_Restart();

OnReset ()

{
// Do nothing

hotmenu Startup_Sequence ()

{

GEL_Reset() ;

GEL MapOff () ;

GEL MapReset() ;
MemoryMap Init();
GEL_MapOn () ;

GEL TextOut ("EVM AM3517 Startup Sequence
Complete\n") ;

MemoryMap Init ()

{

/* !'!' FOLLOWING MEM SPACE TO BE CONFIGURED PROPERLY
1 %/

GEL_MapAddstr (0x00000000, 0, 0x40000000, "R|W", 0);
/* GPMC */

GEL MapAddStr (0x40200000, 0, 0x4020FFFF, "R|W", 0);
/* GPMC */

________________________ */
GEL_MapAddstr (0x48002000, 0, 0x00001000, "R|W|AS4",

OnRestart () 0); /* system control - module */

{ GEL_MapAddstr (0x48003000, 0, 0x00001000, "R|W|AS4",
0); /* system control - L4 interconnect */

// Do nothing
}
1P TEXAS
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Example GEL Script: evmn_am3517.gel

menuitem "evm _am3517"

StartUp ()

{
// Do nothing

OnTargetConnect ()

{
Startup_Sequence() ;

}

OnFileLoaded ()

{
GEL_Reset();
GEL_Restart() ;

OnReset ()

{
// Do nothing

OnTargetConnect() calls

Startup_Sequence() every time

hotmenu Startup_Sequence ()

GEL_Reset() is the only action
GEL Reset() ; in Startup_Sequence() that

GEL_MapOf£f () ; needs to have target access

GEL MapReset() ;
MemoryMap Init();
GEL_MapOn () ;

GEL TextOut ("EVM AM3517 Startup Sequence
Complete\n") ;

} No reason have the rest of
these actions in

Startup_Sequence() need to
occur every time the target is
{ connected

MemoryMap Init ()

/* ! FOLLOWING MEM
1 %/

GEL_MapAddstr (0x00000000, 0, 0x40000000, "R|W", 0);
/* GPMC */

GEL MapAddStr (0x40200000, 0, 0x4020FFFF, "R|W", 0);
/* GPMC */

________________________ */
GEL_MapAddstr (0x48002000, 0, 0x00001000, "R|W|AS4",

OnRestart () 0); /* system control - module */

{ GEL_MapAddstr (0x48003000, 0, 0x00001000, "R|W|AS4",
0); /* system control - L4 interconnect */

// Do nothing
}
1§ TEXAS
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Improved GEL Script: evm_am3517.gel

1ETS.
ool

menuitem "evm am3517"

StartUp()

{
Startup_Sequence () ;

OnTargetConnect ()

{
GEL_Reset() ;

OnFilelLoaded()

{
GEL_Reset() ;
GEL_Restart();

OnReset ()

{
// Do nothing

Startup_Sequence() call
moved into Startup()

hotmenu Startup Sequence ()
{

GEL_MapOff () ;
GEL_Reset() moved to

GEL_MapReset () ;
OnTargetConnect()

MemoryMap Init() ;

GEL_MapOn () ;

GEL TextOut ("EVM AM3517 Startup Sequence
Complete\n") ;

MemoryMap Init()

{

/* 1! FOLLOWING MEM SPACE TO BE CONFIGURED PROPERLY
1%/

GEL MapAddStr (0x00000000, 0, 0x40000000, "R|W", 0);
/* GPMC */

GEL_MapAddStr (0x40200000, 0, 0x4020FFFF, "R|W", 0);
/* GEMC */

________________________ */
}
GEL_MapAddstr (0x48002000, 0, 0x00001000, "R|W|AS4",
0); /* system control - module */
OnRestart ()
GEL_MapAddstr (0x48003000, 0, 0x00001000, "R|W|AS4",
{ 0); /* system control - L4 interconnect */
// Do nothing
}
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Reload the Updated GEL File %’T

After updating a loaded GEL file it is necessary not only to save it
but also to reload it

Save the file

Open the GEL File View

Right click on the ‘evm_am3517.gel’ file

Select reload
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Launch a Debug Session ‘55?1

« Try disconnecting and reconnecting the target again =

b

* Note the improvement in connect speed and below dialog no
longer appears

.
% %GEL LR pTes IR RrE e O ECEHY _| \_J ﬂ

jr) GEL Expression; onTargebConneck()

( J

[] always run in background

Rur in Background] [ Cancel ] [ Details ==
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ECLIPSE PLUG-INS




Install an Eclipse Plug-in: Briefing

« Key Objectives
— Download/Install the Eclipse Terminal plug-in
— Validate the Terminal plug-in
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Eclipse Plug-ins - Basics

« CCSv5is based on Eclipse and is able to leverage many Eclipse of
the huge selection of 3rd party plug-ins available

— http://marketplace.eclipse.orq/

» CCSv5 is based off Eclipse 3.7
— Look for plug-ins that support this version for best compatibility
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http://marketplace.eclipse.org/

Eclipse Plug-ins - Installation

« Use the Eclipse Update Manager
— ‘Help -> Install New Software’ for _

new updates to install (specify
remote site (URL) or local site

(directory)

* Drop-in
— Many plug-ins are simply
downloaded as an archive and

copied into the
\ccsvb\eclipse\dropins folder

Awvailable Software

Select a site or enter the location of a site,

work with: | bype or select a site

Mame
@ There is no site select1 e Heposiiony

Mame: Target Managemnent

&

Find more software by working with the "Available Software Sites" preferences,

ion

Location: | http://download eclipse.org/dsdp/tmjupdates)3.1

Select Al ] [ Deselect Al

[ Ok, H Cancel ]

Details

Show only the latest versions of available software
Group items by category
[ shaw anly software applicable to target environment

Contact all update sites during install to find required software

[Hide items that are already installed
Wwhat is already installed?

I
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Eclipse Plug-ins — Terminal Plug-in

* Provides the ‘Terminal’ view in the CCSv5 IDE

£!)0IT

« Can connect to a remote target via a serial port or over TCP/IP using the
TELNET or SSH protocol

* Here are the steps to install the plug-ins using the remote site:

Select Help -> Install New Software

Add the Target Management repository
» http://download.eclipse.org/dsdp/tm/updates/3.1

Select the "Target Management Terminal” plugin

Follow the install wizard to finish the plugin installation and
Restart CCS

Select Help -> Install New Software

Add the RXTX repository
* http://rxtx.gbang.org/eclipse/

Select the latest version of the RXTX plugin
Follow the install wizard to finish the plugin installation and
Restart CCS
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http://download.eclipse.org/dsdp/tm/updates/3.1
http://rxtx.qbang.org/eclipse/

Eclipse Plug-ins — Terminal Plug-in o

« Steps to install the plug-ins with local files
— Target Management Terminal
* Go to C:\TI\Plugins\TM-terminal-3.3

« Copy and paste the contents of the eclipse folder into ‘<INSTALL
DIR>\ccsv5\eclipse\dropins’

» Do not copy the eclipse folder itself, just the contents of it
— RXTX for Terminal
* Go to C:\TI\Plugins\RXTX-SDK

» Copy and paste the contents of the eclipse folder into ‘<INSTALL
DIR>\ccsv5\ccs base\eclipse\dropins’

» Do not copy the eclipse folder itself, just the contents of it
« Will prompt you to merge, say yes

« Shutdown and restart CCS
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Eclipse Plug-ins — Terminal Plug-in no:r:

 Check to see if the plugin has been installed by opening the
‘Terminal’ view

— View -> Other.. -> Terminal -> Terminal
ot ShowView: Jﬂm—i é,.i' &nd 1 &7 B 'I.E. @T B-% O

Serial: (COM42, 115200, &, 1, None, Nane - CLOSED)

[~

= Analysis Wigws
= O+

= Debug

= DvT

[ Help

= Make

(= M5P430 %
= Prafiling

= RTA

= RTSC

F-[2 Team

== Terminal

[ 3]

[=dpllnt
= UIA
[ Other

[=]]
<]

Ok, H Cancel ]
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SHARING PROJECTS




Create a New Portable Project: Briefing

« Key Objectives
— Create workspace level variables for the project
— Create a new project
— Link files to the project using variables
— Configure build properties using variables
— Validate project by building, loading and running the program
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Sharing Projects

« Sharing “Simple” projects (all source/header files are contained in
the project folder)

« Sharing “Linked file” projects and all source (project uses linked
files)

« Sharing “Linked file” projects only (no source)

— Only the project folder is shared (person receiving project already has all
source)

— Effort involves making the project “portable”
» Eliminate absolute paths in the project
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Sharing Projects — Simple Projects

« USE CASE: Wish to share (give) a project folder and all needed
source files to build the project

— All source files are inside the project folder.

« Easy to share projects with no linked files:
— The entire project folder can be distributed to another “as-is”

— The user who receives the project can import it into their workspace using
‘Project -> Import Existing CCE/CCS Project’ and selecting the copied folder

— Works well for simple projects that only reference files inside the project
folder
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Sharing Projects — Linked File Projects (1)

« USE CASE: Wish to share (give) a project folder and all needed source
files to build the project
— Some (or all) of the source files are linked to the project

« Use the CCS Export Project to create an archive (zip) file that contains the
project folder and all project linked source files
— Note that this technique will fail if Linked Resource Path variables are used!

« Exporting your project: These instructions cover how to archive your
project on the source computer
— File -> Export
— Expand "General" and select "Archive File". Click "Next"

— The dialog that appears allows you to select which projects you wish to export to the
archive. When you select a project it will show you on the right hand side all of the
items it is going to export. Check the box beside the project to indicate that you want
to archive it.

— Specify a name for your archive and select either zip or tar, then click "Finish"

— You now have a zip file on your computer containing the project. Not only did it copy
in the files that are physically located in your project directory but it also copied in
your linked/referenced resources
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Sharing Projects — Linked File Projects (2)

* Importing the project on another machine: These instructions cover how
to import the project from the archive. What happens is that it will import
the project into your workspace

— Project -> Import Existing CCS/CCE Eclipse Project
— Change the radio button selection at the top to "Select archive file"
— Browse to and select your archive file

— It will list all of the projects found in the archive. The are all selected by default. Select
the ones you want and click "Finish"

— The project is now in your workspace

» For linked/referenced resources, it will copy those files from the archive
and then place them at the same path where they were located on the
original computer
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Sharing Projects — “Linked file” Projects

USE CASE(S):

— Wish to share (give) a project folder only
» The person receiving the project file already has a local copy of the source files

— Wish to check the project folder/files into source control

Need to make the project portable to make sure the project is
easily shared (people may have their copy of the source file tree in
a different location)

Portable projects should avoid any absolute paths

Ideal portable projects should be usable without having to modify
any of the project files before use

— This is ideal for projects maintained in source control
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LCD Test: Create a New Project luo:r‘

¢ New CCS \Project. =]
 Launch ‘New CCS Project’ Wizard €S Project g%
Create a new CC5 Project. —_—
— Select ‘New Project’ from the Welcome | [
pag e Project name: | lcd_kest

Cukput bype: | Executable

* Fill in the fields as shown in the right = Buse i catien

— Note the change to ‘Output format” from |
the default ‘ELF’ to ‘legacy COFF’ e

Family: ARM

‘Variant: Genetic devices Generic CortexAd Device

Device endianness:

» Select ‘Finish’ when done

» Generated project will appear in the
Project Explorer view

Qukput Format:
« Remove the generated ‘main.c’ file T—r
fro m th e p rOJ eCt Runtime suppork library: | <automatic=
¥ Project templates
."5 Finish % [ Cancel
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LCD Test: Create a Linked Resource Pathztrs
Variable 0oty

= =
« Open the workspace i
preferences | Linked Resources cToTT
. / En:driators [¥] Enable linked resources
- WlndOW -> Prefel’enceS Text Editars Drag and drop itermns on a folder or project
Linked Mode @ Prarmpt (0 Copy () Link () Link and create virtual folders
. Workspace . )
° Go to the ‘Llnked Resource [-)rag and dro{:lt.ems D-na.wrtualfolder -
@ Prompt () Link () Link and create virtual folders
l
preferen CeS (& Mew Variable I—I—I—J@ =

— Type ‘Linked’ in the filter field Define a New Path Variable
tO make |t eaS|er tO flnd Enter a mew warizhble name and its associated location, <— ——

Marme: A S BEL_ROOT "
[} Use the ‘NeW’ button tO Locaton[ File... H Faolder... ] ;
create a ‘Linked Resource

Variable’ that points to the
root location of the AM35xXx @ [ ok J[ canca |
BSL directory “ ™ |

* Hit ‘OK’ when finished
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LCD Test: Create a Build Variable

* Go to the ‘Build Variables’ preferences

— Type ‘Variables'’ in the filter field to make it easier to find

* Build Variables allow you to use variables in the project properties

— Linked Resource variables are only used for linked files

+ Use the ‘Add’ button to create a ‘Build Variable’ that points to the root location of the AM35xx

BSL directory
* Hit ‘OK’ when done

<

wr Preferences | [E
Mar Build Variahles G v w
CfC++
? MNarme Type Walue Add,
dito Edit..
Hovers
Syntax Coloring ¢ Define a New Build Variable B Delete
Run/Debug Variable name: | M35 BSL_ROOT
String Substitution
Walue: CATRAMISITHPNI0163158_AkA350e BEL
o]'8 ] [ Cancel
[ Showr 3y
[ Restore Defaults ] [ Apply ]
@:’ [ Ok l l Cancel ]
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LCD Test: Link Source Files to Project ‘55?7

* Open Windows Explorer and browse to:
— CATNAM3517XP\1016315A AM35xx_BSL\tests\experimenter\lcd\src

— Drag and drop the two source files ‘main_lcd.c’ and ‘test_lcd.c’ into the new
project in the CCS Project Explorer view

- R A iE IS G [ %y CcsD
|__|>_j &4 [—] q,:;, ~¥ =08 IE:JTI Resaurce Explarer &3 ' ST

© File Edt View Favorites Tools  Help

(JBack ~ ) T D Search [ Folders | & 3 x E) [

- address |[C3) CTIBSL_CSLY 10163154 _AM3Sx:x_BSL testslexperimentericdl s

Marne
we I C{ File and Folder Tasks = &k inain lcd.c

Packages: |welcome

You can b [y Move the selected items [Jtest_jcd.c
[ Copy the selected items
Publish the selected ikems
. ko the Web
H_' T £31 E-mail the selected items
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LCD Test: Link Source Files to Project 55‘;’1

« A dialog will appear asking if you wish to Copy or Link the files:
— Select ‘Link to files’

— Select ‘Create link locations relative to:’
* Use the new Linked Resource variable we created (AM35xx_BSL_ROOT)

— Hit ‘OK’
» Files will now appear in the Project Explorer with the ‘link’ icon

¥ Hie A peratic ial &
e L e raiion ¥ CCS Edit

- [TFiscuiie s Eanlpay = Sl oy

Select how files should be imported into the project: e =l iy, LEwmte Fiojee: TooE Saias
) Copy files N i B il ﬁ M 2
(%) Link ta files L™ Project Explarer 3 - <,1=’=f> ~ =08

(11
[#] Create link locations relative to: | PROJECT_LOC =l T=F lod [test
_ _ CG_TOOL_ROOT #-lf Includes

Configure Drag and Drop Setkings. .. ECLIPSE_HOME +l- | main_lod.c

,aa_ CCS_BASE_ROOT - g best_lcd.c

'ul_,-l EXTERMAL BUILD ARTIFACT :]

PARENT_LOC
WORESPACE_LOC I

COS_IMSTALL_ROOT
F' = F
<
o Edit Warisbles..
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ST
eclipse

Eclipse Concept: Projects

« Projects map to directories in the file system

* Files can be added or linked to the project
— Adding file to project
» Copies the file into your project folder
— Linking file to project
» Makes a reference to the file in your project
* File stays in its original location
ﬂ CCS 3.x project files used this concept exclusively

» Projects are either open or closed
— Newly created or imported projects are open by default

— Closed Projects:
« Still defined to the workspace, but it cannot be modified by the Workbench
» The resources of a closed project will not appear in the Workbench, but the resources still reside on the local
file system
» Closed projects require less memory and are not scanned during routine activity
This differs from CCS 3.x, where closed projects do not appear at all in the CCS 3.x project view window.

» Projects that are not part of the workspace must be imported into the active
workspace before they can be opened
— Both CCSv4/5, CCE projects and legacy CCSv3 projects can be imported into the workspace
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http://processors.wiki.ti.com/index.php/Importing_CCSv3_Projects_into_CCSv4

LCD Test: Link Files to Project ‘5{‘;’1

* Link the ‘evmam35xx_bsl.lib’ and ‘ccstudio_linker.cmd’ files
the same way:

— CATNAM3517XP\1016315A AM35xx_BSL\bsl\lib\evmam35xx_bsl.lib

L™ Project Explarer 22 — q:f;_ ¥ =040
— CA\TNAM3517XP\1016315A_ AM35xx_BSL\ccs_support_files\ccstudio_lin = 2 g rest
ker.cmd +-hil Includes
H- gy main_led.c
« Four files should appear in the project when all the files are #- gy test_led.c
linked: 7 costudio_linker.crnd
Em evmam3Sa_bsl.lib L\\g

* Right-click on a source file and check the ‘Properties’
— See how the ‘Location’ parameter references the Linked Resource

Variable
. Frouspil=s for pnig ledie |__Jd
-
= o5 Build Path; Nlcd_testfmain_lcd.c
- TM5470 Compiler Type: Linked File

Location:

)restsiexperimenterlodisrcimain_lcd. o

Resolved location: CATHEBSL_CSLY10163154_AM35x:_ESLiteststexperimenterilcdlsrcimain_lcd.c

AM35:0_BSL_ROOT

Size: 2,015 bytes
Last modified: July 7, 2010 11:51:54 AM

aktributes:

=1
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LCD Test: Editing Files

Open the ‘ccstudio_linker.cmd’ file

— NOTE: If double-clinking on the the file in the Project Explorer does not

work, try dragging and dropping it into the editor

— Comment out line #7 (as shown in the picture)
» ‘evmam35xx_bsl.lib’ has already been explicitly added to the project

— Save file when done

v 0T Edfjr - led e

T THETSET =

ol Coygiuussy Gl

File Edit ‘Wiew Mavigate Project Tools  Scripks  Window  Help

: [~ &Ry~
L™ Project Explarer 23
= @ lcd_test

*- gl Includes
H |6 main_lcd.c
H- gy test_led.c
&
Bg evmam3S_bsllib

=1

i:T,J TI Resource Explorer a7 cestudio_linker.cmd - 23

1l,.-'1r*********************************************
2% linker command file for AM-35xx test code.

i

4 * f@ Copyright 2010, Logic Product Development o
LT e i o e ol e i o
&

TS A G ks ik evinan3 Sxx_bsl. Lib

=

S —-stack O=0000z2000

10 =heap O=0000zZ000

UOIT
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View: Local History

« CCS keeps alocal history of source changes
Right-click on a file in the editor an select ‘Team -> Show Local History’

* You can compare your current source file against any previous version
or replace it with any previous version

DoIT’

= History 52 = O
— Double-click on a revision to open it in the editor cestudio_linker cmd
. . Y . . R S
— Right-click on a revision to compare that revision to the current version L i =
£ cestudia_linker .cmd & cestudio_linker .cmd ED Compate ceshudio_,,. 23 &1 =0 E.“ Histaory &4 =0 RB\‘;"J” Time
# Text Compare G el Ak 4 B ccstudiojiljker.cmd P = Open
Local: cestudia_linker.cmd Local histary: ccstudio_lin,..cmd Jul 27, 2011 8:38:09 PM il Q:D o ® B8 Qpen Wikh 3

Revision Time:
H 7/28/11 12:59 PM
B 727111 835 PM

[Fr .v..% 5. .\bs1hlibh evmam3Sxx_ bf—//=1 ..%..%..%..\bsl} Lib" evmam]

—stack 0x00002000 —stack 0x00002000

—heap Ox0000Z000 —heap Ox0000Z2000

MEMORY HEMORY 0

{ { LI PR
Shared ram: QORIGIN = 0Ox402 Shared ram: ORIGIN = 0O: HIStory view

i ¥

SECTIONS

! B'[ File Comparer l
.Lext > shared r shared ram
.Const > shared ram L CONSt > shared ram
bas > shared ram bas > shared ram
.far > shared_ram .far > shared_ram
LSwiteh > shared ram LSwitch > shared ram
.Stack > shared ram .Stack > shared ram
.data > shared_ram .data > shared_ram
.cinit > shared ram .cinit > shared ram
. S¥Smem > shared ram . S¥Smenr > shared ram
.cio > shared_ram .cio > shared_ram

* CCS also keeps project history
Recover files deleted from the project
Right-click on the project and select “Recover from Local History” in the context menu

Gek C lﬁents

I
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LCD Test: Modifying Project Properties ‘5[‘;’1

* Right-click on the project and select ‘Properties’

* In the compiler ‘Include Options’, add the following entries to the list of
include search paths:
— "${AM35xx_BSL_ROOTNbsl\inc®

— "${AM35xx_BSL_ROOTNests\experimenter\lcd\inc”
s Mgy ifas fur led s B]x]
« ‘${<BUILD VARIABLE>Y is the : Include Options e~

syntax to use a Build Variable in | -ccsu Cotguatn 0es { satre]

=1 TM5470 Compiler

the project properties -
Command Files Specify a preinclude File {--preinclude) &

Default File Extensions
Diagniostic Options
Directory Specifier
Entry/Exit Hook Options

Language Cptions
Library Function Assumptions
MISRA-C:2004: MISRA Rules
Opkimizations
Parser Preprocessing Options
Predefined Symbals
Runtime Model Options
Symbolic Debug Options

£ TMS470 Linker

Add dir ko #include search path {--include_path, -I) = #| = ﬁ

G TFEOt—Fn Nl
"$4 M35 BSL_ROOTHbslind"

\
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LCD Test: Project Properties o

« Go to ‘Resource -> Linked Resource’ to see all the Linked Resource Path Variables
that is available to the project

— This will show all variables created at the project level and workspace level

» See the workspace level Linked Resource Path Variable that was created appears
in the list

» Variables may be edited here but changes will only be recorded at the project level
(stored in the project files)

oy Properties for lcd_test — [ o= s S
type filter text Linked Resources Py
a Resource -

TRned Reseuees Path Wariables | Linked Resources
Resource Filters Path variables specify locations in the file system, including other path variables with the syntax "${WAR}"
CCS General The locations of linked resources may be specified relative to these path variables,
a CCSBuild Defined path wariables for resource 'lod_test"
‘4 TMS“.U Cu:um_pller Marre Waluye TMew, .
Basic Options | |
Assernbler Options ™~ Iy BEL_ROOT CAHTIWARIGITNM 10163154 _AM 300 B Edit
Cammmand Files = CCS_BASE_ROOT CihDevelopment Tools\Programs\Code Composer Stu..,
Default File Extensions = CCEIMETALL_ROOT CihDevelopment Tools\Programs\Code Composer Stu.., Rermowve
Diagnostic Options = CG_TOOL_ROOT CihDevelopment Tools\Programs\Code Composer Stu..,
Directory Specifier =+ ECLIPSE_HOME ChDevelopment Tools\ProgramsiCode Composer Stu..,
Ertry/Exit Hook Options = PARENT_LOC CihDevelopment Tools\Workspacesihdo_RTh
File Type Specifier [=PROJECT_LOC ChDevelopment Tools\Warkspaces\WG_RTMM cd_test
Include Ciptions (= \WORKSPACE_LOC CiDevelopment Toals\WarkspacesiWa_RTh
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LCD Test: Project Properties %’r

 The ‘Linked Resources’ tab will show all the files that have been linked to
the project
— It will sort them by files linked with a variable and files linked with an absolute path

* Links can be modified here with the ‘Edit...” button

» Links can be converted to use an absolute path with the ‘Convert...’
button

oy L - L L v
SO PETIIEE ORI RIS | Jd

Linked Resources = hd
=I- Resource -
Linked Resources Path Variables(_Linked Resources
Resource Filkers Linked resources in project lcd_test':
CiC5 General -
05 Build Res.n?uurn:e Mame Location Edit...
= TMS470 Campiler = |_] Wariable Relative Location
onvert, .,
Basic Opkions = h
fssembler Options B evmam3Sxx_bsllib  AM3Sxx_BSL_ROOTbshlibievmam3Sxx:_bsllib "'
Command Files l.c| main_lcd.c M35 _BSL_ROOT kests experimenterilcdisic,. ..
Default File Extensions l.c| kest_lcd.c AM3S:_BSL_ROOT\kestshexperimenterilcdisralt. ..
Diagnostic Options
Directary Specifier
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LCD Test: Project Properties

 Go to ‘CCS Build’ to see all
the Build Variables that is
available to the project
— Only project level variables
will be listed by default

— Enable the “Show system
variables” checkbox to see
variables set at the
workspace and system level

« See how the workspace
level Build Variable that
was created appears in the
list

=
'+ Properties for lod_test

oiT

fype filter text

Resource
Linked Resources
Resource Filters
CCE General
CCS Build
THASATD Cormpiler
Basic Options
Assermbler Options
Cornrnand Files
Default File Extensions
Diagnostic Options
Directory Specifier
Entry/Exit Hook Options
File Type Specifier
Include Options
Language Options
Library Function Assurmption
MISRA-C:2004: MISRA, Rules
Optirnizations
Parser Preprocessing Options
Predefined Symbols
Runtime todel Options
Symbaolic Debug Options
THZ4T0 Linker

4 I 2

@j Show advanced settings

CCS Build

Configuration: ’Debug [ Active ]

'] ’Manage Configurations...

S| Build Variables ﬁ Erwironrnent | 4 Build Steps | % Link Order | ofg Dependencies|

Mame Type Walue i Add...
=i String i =
W Ty CriPTOgrarniraty
Ak 3Goc BSL R, String C:\U\AM351?XP\10163]® Delete
APPDATA, String Chillsers\al 792138 ENT\AppData\Roaming
ArchType String el
BIOS IMSTALL .. String Cih\Developrent Toals\ProgramshCode Ca..
build_artifact String <ECLIPSE DYMAMIC WARLABLE »
build_files String <ECLIPSE DYMAMIC WARLABLE »
build_project String <ECLIPSE DYMAMIC WARLABLE »
build_type String <ECLIPSE DYMAMIC WARLABLE »
BuildA&rtifactFil..,  String $ProjMame}
Build&rtifactFil...  String out
BuildA&rtifactFil..,  String ${ProjNamelout
Build&rtifactFil...  File C/Developrnent ToolsMarkspaces/MEG_R...
Build&rtifactFil...  String Z
’Restore Qefaults] ’ Apply
[ QK ] ’ Cancel ]

l
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Project vs Workspace Level Variables

 The last few slides shows that ‘Linked Resource Path Variables’
and ‘Build Variables’ can be set at the project level

« This current lab set these variables at the workspace level

 What is the benefit of setting these variables at the workspace
level instead of the project level?
— All projects can reuse the same variable (set it once)

— Do not need to modify the project!

» This is important for projects checked into source control and to avoid constant
checkouts so the project can be written to!
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Version Control — Check in Which Files?

« Several files/folders are generated by CCS inside the project folder
— .CPROJECT and .PROJECT are Eclipse project files and should be

checked in

— .CCSPROJECT is a CCS specific project file that should be checked in

— .settings folder is a standard Eclipse folder that contains settings that apply
to the project. This folder should be checked in

— The contents of the project configuration folder (Debug/Release) do not
need to be checked in

Mame

) .sekkings
_JDebug
JLCsprojeck
JLCprojeck
Jproject

Size

1 KB
17 KB
4 KB

Tvpe

File Folder

File Folder
ZCSPROJECT File
ZPROIECT File
PROIECT File
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http://publib.boulder.ibm.com/infocenter/rtnlhelp/v6r0m0/index.jsp?topic=/org.eclipse.cdt.doc.user/getting_started/cdt_w_existing_code.htm

LCD Test: Target Configurations | non'

* Open the ‘Target Configurations’
view

%/ Target Configurations &3 @ ¥ < F3 =0

* Right-click on the target

configuration file for the AM3517 S ot xDSS10LSB.coam 8
and ‘Set as Default’ (5] 551502dsp.com
[T AM1808,.coxml
. o g %] AM1808_BHSE0USE coxml
* This will instruct CCS to usethjs 1) AM3517_xds100v2.coxml IDataultl
. . . - o [T| Anktares BH.coxml [Z] Mew Target Configuration
target configuration file if one is 9] fntares_SD.coml X Delete Delete
: : ; T, Aries_BH.coxml J—
not defined in the project e oo  Fenene i
7| Aries_xDSL00wE . coxml -:;;.
 Why not just link or add it to the EEZ:iZ-d_Sk-lth coxanl | K Launch Selected Configuration
prOJECt') %) I:Er"rxp:be__sim.ccxml Set as Defaulk K
) [ codxp_le_sim.coxml Link File To Proje L
— Not everyone may be using the same %) 71 xS Ousb.coml | o AbrEntar
emulator (XDS100v2) so let people (1 S674GEM D510, coxm
have their own target configuration file
defined locally
i3 Texas
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LCD Test: Run the Project ‘uo:r

* Use the ‘Debug’ button to:

e 05 Edin - wEN e - EudD Eapiuuaay i
File Edit Wiew Mavigate Projeck Tools  Scripks Window  Help

[ - N Tl ?ﬁ: .

L™ Project Explarer 23 (/) T1 Resource Ex

* ‘Debug’ button does multlple steps at once:
— Build the project
— Start the debugger (CCS will switch to the ‘CCS Debug’ perspective)
— Connect CCS to the target
— Run to ‘main’

 Don’t want it to do all of the above at once? You can configure it to skip
some steps (Debugger Options)
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LCD Test: Run the Project

» If everything is successful:

The project built successfully

Debug session was started for the target (perspective
switch to ‘CCS Debug’)

Program loaded
Program is at main

* Open the ‘Terminal’ view

Window -> Show View -> Other
Listed under Terminal

« and start a new session 4! with the settings as
shown:
— Use the COM port that has a connection with the COM

port on the board (may have to use Windows Device
Manager to check which COM port number applies to

you)

TN Rl T e MO T I E L o)

View Settings:

Wiew Title: | Terminal

Zonnection Type:

Setial
Settings:

Park: CoM42

Baud Rate; 115200

[Daka Bits: g
Skop Biks: 1
Parity: Mone

Flow Contral: | Mone

Timeout (sec): | 5

Lo J|

Cancel
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LCD Test: Run the Project o

« Press the ‘run’ button " to run the program
— There should be output streaming to the “Terminal’
view
— The LCD on the board will change color three times
(RED, GREEN, BLUE)

— Then the program will reach the exit point and be
halted.

hg Fatad ¥ C, P . . Ci x
G e S O CENT O DT S e OO s TS T i O

File Edit Wiew Search Run  Project  Tools  Scripts  Window  Help

9~ A - DR e- g il P
%% Debug 12 % b e Al =
o ke lcd_test [Code Composer Studio - Device Debugging] Y

=g Texas Instruments ¥DS100v2 USE Emulator_0jCortex_A8_0 (Suspended)

Ellloader_exit() at 0x40204454

@ TI Resource Explorer | g cestudio_linker crmd @ main_lcd.c E loader_exit(} at Oxdl

Mo source available For “loader_exit() at 0x40204a54"

View Disassembly, ..

El console | & Terminal 52
Serial: (COM4Z2, 115200, §, 1, Mone, Mone - COMMECTED)

Execute Test

——- display test graphic: RED ——-
——- display test graphic: GREEN —---

——- display test graphic: BLUE ——-

wHwHEFEEEE AM-S5ux TEST PASSED #wwawwawsw

0% R Licensed CARM | LE | USR | MMUORF
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DEBUG SERVER SCRIPTING




Debug Server Scripting: Briefing

« Key Objectives
— Get familiar with Debug Server Scripting (DSS)
— Run the DSS example ‘loadti’
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Debug Server Scripting: Overview

& Debug - Code Composer Essentials

(Bf=1%]

CCS:

Fle Edt Refoctor Navigate Search Project Target Run Gcope Window Help

i~ RU| & % -

%5 Debug 37 =0
AN - L A
= f C55x+ Func 5imfTMS320C55xp [Non-Project Debug Session]
=i Device
= @ Thread [main] (Suspendsd)
= 0 <symbol is not availsble > 000FFFF04
¥ €55x+ Func Sim{TMS320C55xp
o] €5t Func SmfTMS320¢55p: <10

Console | Tasks | Pragress | [} Disasserbly &2
» 0x0OLLLE04 0000
0X0OLEL£06 0000
0X00£E££08 D00000DOO0000000
0x00££££10 D000000000000000
0x00££££18 0000000000000000
0X0OELEE£20 D0000DDOO00000OO
0X00LL££26 D00000DOO00000OO
0X0OLL££30 D000000000000000
0X00LL££38 D00000DOO000000O

mant

-

Name

it Registers 57| Memory | Modules | Ereakpoints | Variables

> & - [ oebug

[ Resource:

Value

@ {5} CPU Registers
= 33 status Registers
@ it 5055 0x3800

Location;: | Enter location here | v

BT &

nop_16
nop_16

Livee
Livee
Livee
Livec
Livee

#0x000000, <invalid>|DATA_PTR_WORD
#0x000000, <invalids|DATA_PTR_WORD
#0x000000, <invalid>|DATA_PTR_WORD
#0x000000, <imvalid>|DATA_PTR_WORD
#0x000000, <invalidy|DATA_PTR_WORD
#0x000000, <invalid>|DATA_PTR_WORD
#0x000000, <invalid>|DATA_PTR_WORD

B3 Command Prompt

Development environ
based on Eclipse

Jclipse

rrrviie

-[ax]

8 aPage: B nlength: 508 sFile:
Emmf pathN N\sinewavelsine,dat
URN G int 1To0 15NDR8_1 DB daxbe bugServernscripting exanples Ch

_\sineuave\sine.dat

nLength: 580 sFile: .\sinewave\dunp.dat nIOForn
fa

ENTRY pathName t s gineyagordunp.dat

RETURN C:\tiTools\DS§_1.0.0.da\DebugServernccripting exanples\Cé|

ENIRE nPage: @ nAddress: @xD nHurMlords: 508 bSigned: false
of a o

hits
BiRe A5oge T 0 ahadrose: nlypeSize: 32 nNumValues: 508 hSigned: fal
Validating page
Ualidating start address

2060
ue (,) "From targ

G i Java array from raw memory buffer
SETaRN Lo 67040
RETURN [J0167d940

BASSED: test_nenC)
D: tes

Unregistering this session £rom the DebugServer
0:1]

DSS:
Batch scripting

environment, with no
GUI dependencies

Scripting (Java)

DebugServer.DLL (C++)
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Debug Server Scripting: Intro

« What is it?
— Set of Java APIs into the Debug Server (Debugger)
— Can be used to automate any of the functionality of the debugger

 Why use it?
— Automate testing and performance measurement
— Supports all CPUs/Cores connected to the debugger

« Scriptable through available 3P tools such as:
— Javascript (via Rhino)
— Perl (via “inline::;java” module)
— Python (via Jython)
— TCL (via Jacl/Tclblend)
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DSS: Logging

« XML format (easy to parse)

— Can specify XSTL file to be referenced in XML log file
» Configure how log information is displayed when opened in a web browser
« XSTL Tutorial: http://www.w3schools.com/xsl/xsl|_intro.asp

 More information
— Sequence Numbers
— Timing information (total, deltas, etc)
— Status messages

 Log CIO output

13 TEXAS
INSTRUMENTS



http://www.w3schools.com/xsl/xsl_intro.asp

DSS Log: Generated XML Log

<?xml version="1.0" encoding="windows-1252" standalone="no"?>
<?xml-stylesheet type="text/xsl" href="SimpleTransform.xsl"?>

<log> —— - '\\\\\\\\
<record>

<date>2007-05-02T15:30:15</date>
<millis>1178134215917</millis>
<sequence>0</sequence>
<logger>com. ti</logger>
<level>FINER</level>
<class>com. ti.ccstudio.scripting.environment.ScriptingEnvironment</class>
<method>traceSetConsoleLevel</method>
<thread>10</thread>
<message>RETURN</message>

</record>

<record>
<date>2007-05-02T15:30:15</date>
<millis>1178134215917</millis>
<sequence>1</sequence>
<logger>com. ti</logger>
<level>FINER</level>
<class>com. ti.ccstudio.scripting.environment.ScriptingEnvironment</class>
<method>getServer</method>
<thread>10</thread>
<message>ENTRY sServerName: LegacySetupServer.l</message>

</record>

XSTL file 1

O USe
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DSS Log: Open in Web Browser

Debug Server Log

Total Execution Timme: 89517 ms

Sequence

Ch| Lh| e B

10
11
12

13

Tune Delta
(ms) (ms)
0

0 0

0 0

10 10
10 0

a0 10
50 30
50 0

50 0

S0 0
2865 2815
4166 1301
6260 2094
£260 |0

Level Method

Message

FIMEE. traceseti”onsoleLewvel EETTTETT

FIMEE. |getServer
FIMEE. |getServer
FIMEE. |getServer
FIMNEE. |getZerver
FIMNEE. start
FIMEE. start

FINEE. |getServer

FIMNEE. |cosConfigClear
FIMNEE. |cosConfigClear
FIMNEE. |ccsConfigClear
FINEE. |ccsConfigClear
FIMNEE. |cceiZonfigClear

FIMNEE. |cosConfiglnport

ENTEY sServerMame: Legacysetuperver. 1
Fetting definition for: LegacySetupServer. 1
Constructing server

mtarting server

ENTEY

EETTTEI

EETITEI
cotn tt. debug engine scripting Legacysetup Server(@2534 95

ENTEY

Creating system setup object
Clearing configurations
saving system configuration
EETUEI

EMNTEY sConfig:
CADE S DebugServer'dnversimp ot DREALE 1] endian sum cos
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DSS: Exception Handling

 No GUI (No dialog pop-ups, etc)

« All APIs throw a Java exception when encountering errors
— Can handle exception in the script (ex. Javascript try-catch)
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DSS: Exception Handling

« DSS APIs throw Java exceptions

* You can handle the exception in the script to fail gracefully or
continue on

try {
debugSession.memory.loadProgram(testProgFile) ;
} catch (ex) {
errCode = dssErrorHdl.getLastErrorID() ;
dssScriptEnv. traceWrite ("errCode: " + errCode + " - " +
testProgFile + " does not exist!");

quit();
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DSS: Debug Scripts

* Rhino Debugger, which comes with DSS, supports:
— Single stepping, Breakpoints, viewing script variables...

FETe BEHEN ) k]
e Edn Debug  Yéindow ¥
[ (1] Stap o Sl Cver Slop Ol
] wewz i

script. traceBegin("Ci /TERR/est.xul™, ~Ci /TL/ACCSANS/COPd/Debugierver /ocTipting fel s

#f Log everything
#cTipt. traceSetlonmolelevel (Toacelevel. INFO)
script. traceSetllleleve ] (Tracelevel, LLL)

#F Get the Debug Server and start s Debug Seasion
debagServer = script.getServer|“Debugierver. 1™}

1 B debagServer, setlondiq|"C: /TLALCSANS AT vl conaon/ Ear getdb /cond igarations St rim_cf

2 debugSessicnm = debugierver.cpenSessicn|”.™"]

:]
4 #F Losd a progras
H

o [E || O] savascript Console

£F (ScriptingEnvizonaent has & concept of a working folder and for all of the AFD
#F path nases &2 ArPaents §ou can either pass & celatiwe path or an abaclute pa
debagiessicn. menory, losdfrogras [~ ACStudio_w3. J/cutor ial/s s ind-gor /aaxainmeths de

¥ debagSession. Carget, pan (]

1 SF All done
2 debagSerwer,sEepi)

Tal ] ] ¥ =
Contest: =C:TEMHew2 ", line 21 I=l} Expenssion I v
Narsy = o = script il:crna cestudio scrplng aminonment Scripting

o _peolo |[object Obpecy =

| arguménts: | =

&= __parenl ([obiect globat]

o _ prots__ |
length o

o= Array uncton Arvin) | jnate bodi for Ay Array, ari

o= Boglean [functon Booleand | |natve code for Boolean B

o= Cail [uncton Cald) { jnatve code for Call. Call, arity=

o CedBniaation [functon Contruationd | [natve code for Cond :

i ceremik ian B s e Cornsrainnl mon' §insise ends g LS

this | Locals

Frrmhrw
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DSS: Using the Rhino Debugger

* Enabling Rhino

— Open ‘dss.bat’ in a text editor (found in <Install
Dir>\ccsv5\ccs base\scripting\bin)

— Edit line 65 where Rhino script engine is launched and replace
IRHINO_SHELL! with 'RHINO_DEBUGGER!
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DSS Example Script (1)

// Import the DSS packages into our namespace to save on typing
importPackage (Packages.com. ti.debug.engine.scripting) ;
importPackage (Packages.com. ti.ccstudio.scripting.environment) ;
importPackage (Packages. java.lang) ;

// Modify these variables to match your environment. Use forward slashes
var ccs5InstallDir = "C:/Program Files/Texas Instruments";
var ccs5ScriptingLabDir = "C:/CCSWorkshop/labs/scripting";

// Create our scripting environment object - which is the main entry point
// into any script and the factory for creating other Scriptable Servers and Sessions
var script = ScriptingEnvironment.instance() ;

// Create a log file in the current directory to log script execution

script.traceBegin (ccs5ScriptinglLabDir + "/test.xml", cecs5InstallDir +
"/ccsv5/ccs_base/scripting/examples/DefaultStylesheet.xsl") ;

// Set trace levels for console and logs
script. traceSetConsolelevel (TracelLevel. INFO) ;
script. traceSetFileLevel (Tracelevel .ALL) ;
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DSS Example Script (2)

// Get the Debug Server and start a Debug Session

debugServer = script.getServer ("DebugServer.1l") ;
debugServer.setConfig(ccs5ScriptinglabDir + "/c6416 le sim.ccxml");
debugSession = debugServer.openSession(".*") ;

// Load a program

debugSession.memory.loadProgram(ccs5ScriptinglabDir + "/mainapplication.out");

// Run the target
debugSession. target.run() ;

// All done
debugServer.stop() ;

script. traceWrite ("TEST SUCCEEDED!") ;
// Stop logging and exit.

script. traceEnd() ;
java.lang.System.exit (0) ;
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DSS Example: loadti

« DSS JavaScript example that functions as a command-line loader which can
load/run an executable *.out file on Tl targets

* Included example of DSS but works right out of the box for any program and target

« The lack of GUI dependency and ease of use make it an attractive automation tool,
useful for quick sanity tests and batch regressions

« Some basic supported functionality includes:
— C I/0 standard output can be sent to the console and scripting logs
— Generate detailed executions logs
— Perform basic application benchmarking (using profile clock)
— Pass arguments to 'main()'
— Loading/saving data from host to target memory (and vice versa)
— Resetting the target

* Refer to ‘readme.txt’ for more details on loadti
— Found in: <Install Dir>\ccsv5\ccs_base\scripting\examples\loadti
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Using loadti: Run ‘led_ test.out’ ‘uo:r‘

Close CCS if it is still running

Open a DOS command window

Browse to the location of the ‘lcd_test.out’ program
— Location: <WORKSPACE>\Icd_test\Debug

> set PATH=%PATHS%;<CCS INSTALL
DIR>\ccsv5\ccs base\scripting\examples\loadti

— You need to replace <CCS_INSTALL_DIR> with your install location

> loadti -h (for console help)

> loadti -n —-c C:\TI\AM3517XP\am3517 xdsl00v2.ccxml -o
led test.out
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DSS: Resources

 DSS MediaWiki documentation (recommended reading):
— http://processors.wiki.ti.com/index.php/Debug_Server_Scripting

« DSS APl documentation:
— <INSTALL DIR>\ccsvb5\ccs base\scripting\docs\GettingStarted.htm

« Command line project management utilities MediaWiki
documentation:

— http://processors.wiki.ti.com/index.php/Projects -
Command Line Build/Create
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http://processors.wiki.ti.com/index.php/Debug_Server_Scripting
http://processors.wiki.ti.com/index.php/Projects_-_Command_Line_Build/Create
http://processors.wiki.ti.com/index.php/Projects_-_Command_Line_Build/Create
http://processors.wiki.ti.com/index.php/Projects_-_Command_Line_Build/Create

Scripting Console

« Command line operation of CCS
* View->Scripting Console

* Press TAB for alist of commands
— Press TAB for partially typed commands for auto-complete feature

 To get documentation for a command
— js:> help <command>

« JavaScript shell and has access to all DSS APIs
* Run DSS scripts from the console

 Create your own custom commands
— Create a JavaScript function in a *.js file

— Load the custom Javascript file
* loadJSFile <full path>/myCustomConsoleCmd.js
» Optional boolean second parameter that will auto-load the script

— The function can now be called by name from inside the Scripting Console
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Scripting Console

4= ba Mg T T 0O
s>
= ] . ICOMEMORY COFF ICOMEMORY FLO#E ICOMEMORY HEX ICOMEMORY INT
L Vl ew- > SC Il ptl n g ICMEMORY LONG PLGE DATA PAGE DATA BYTE PAGE IO
PAGE_Io BYTE PAGE_PROGRAM PORT_EXTERN PORT_NOREWIND
CO n S 0 I e PORT_READ PORT_UPDATE PORT_WRITE addSrcSearchPath
asm3tepln asmI3teplut asmSteplver assertlictiveDd ba
bpVWiewId br bra buildProject bw
. cleanProject close closedllEditor cls
[ P TA B 'I: I t f connect debugictiveProject debugWiewId
reS S O r a I S O disViewId disablelog disconnect enablelog
eval execCmdFile exit explidd
C O m m a.n d S expRemove expRemovelll expViewId halt
help launchTIDebugoger logadCoff loadData
_ PreSS TAB for partla”y loadIsFile lozadEeyword loadProg lozdRaw
maximize memFill memiewld Tl
t ed Commands for auto— mmEnak le mmRemowe mmReset modiViewId
)/F) openView rinConnect rinbisconnect rinList
portcConnect
Complete featu re portDisconnect portlist print probViewId
projviewId readiord regVisewld reload
reset restart rtdxBufferConfig rtdxConfigMode
- rtdxlisable rtdxEnable rtdrGetConfig rtdxLogFile
i TO g et d O C u m en ta.t I O n rtdxTrace run runBenchmark run3vync
sawveCoff savelata saveRaw soonViewId
fo r a C O m m an d services setiutoRunToNain setWindowButfer srestepln
sroiteplut sroiteplrer symLoad unloadd3File
unloadKeyword

— Js:> help <command> —~—epcus

js: help loadd3File

loadd3File(file,store)
Iescription: Load a JavaScript file or all the Javalcript files in the directory.

Arguments:
path — the JavaScript file or a directory.
store - [optional] true, store the file(s) to the preference, the script will auto

reload the next time the view is open.

js:>|
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Scripting Console

« Both the Scripting Console and GEL can be used for automation

 GEL can be used only within an active debug session and (mostly)
apply to a debug context

 The Scripting Console can be used anytime (though certain
commands will not work without a debug session)

« Scripting Console and GEL can both add menus to the custom
‘Scripts’
— GEL: hotmenu <function>
— Scripting Console: hotmenu.addJSFunction
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Scripting Console

// Add entries to the 'Scripts' menu
DN S EenEe ||
hotmenu.addJSFunction ("Launch TCI6488 Simulator, Little Endian", "tci6488 le sim()"); -
— i Tools Window  Help
hotmenu.addJSFunction ("Launch TCI6488 Simulator, Big Endian", "tci6488 be sim()");
Launch TCIA4ES Simulakor, Big Endian %
// Path to folder with target setup ccxml files

var setupConfigFileFolder = "C:/Documents and Settings/login/user/CCSTargetConfigurations";

// configure for a TCI6488 Symmetric Simulator, Little Endian
function tci6488_ le_ sim()
{

ds.setConfig(setupConfigFileFolder + "/tci6488 le sim.ccxml");

debugSessionCPUl ds.openSession ("*", "C64+ 0");
debugSessionCPU2 = ds.openSession("*", "C64+ 1");

debugSessionCPU3

ds.openSession ("*", "C64+_2");

Local {13 | Watch (17 | Registers (13| Memory (1) &3 =8
== T

sroStepiut sroitepirrer aywmLoacd
targetConfigViewld toi6d85 he sim toifdds le =1
unloadlaFile unloa ok Ca= vt
jEix CLoledSs
teifgd85 he sim teifgds85 le sim 3
j3ir LCi6466 | I
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LINUX DEBUGGING




Agenda

Linux concepts for debug

Linux application debug

Linux low-level debug

Why use CCS to debug Linux?

« Lab
— GDB application debug
— JTAG Kernel debug

Summary
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Linux concepts for debug

* Linux is an open-source High Level Operating System (HLOS)
Initially developed for PCs but has been widely adopted by Tl in its
System-on-a-chip (SoC) embedded processors

« The differences between the PC and the embedded environments
Impose a different approach to the debugging process:

— PCs have a more standard baseline hardware and more system resources
(CPU, memory, peripherals, etc.), thus requiring very little development and
optimization of low-level device drivers
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Linux concepts for debug

 Therefore debugging an embedded Linux system is very different
for both types of developers
— For experienced embedded developers familiar with low-level debugging,

the use of a JTAG debugger is too raw to be useful in such a complex
system. The majority of debugging happens in User Mode

— For experienced Linux developers familiar with high-level debuggers (like
GDB), the debugging process may require visibility into lower levels of the
system that are only visible in Kernel Mode
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Linux concepts for debug

« The modes mentioned before affect the ability to debug the
components in a typical Linux system:

« User mode: a contained runtime environment designed to execute
applications (what we see in a typical command prompt) but with
controlled access to critical system functions and hardware

— The access is done via device drivers

« Kernel mode: a non-contained mode designed to execute the core
kernel and device drivers.

— This mode allows complete access to hardware and critical functions of the
system, therefore Linux is highly protective of it.
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Linux application debug

* Linux Application debugging is the most common scenario among
developers

— The application is the focus of product development

« GDB is a popular tool to perform application development,
comprised of two components:
— Gdbserver that runs on the target system (board) and is responsible for

loading the application to be monitored and responds to commands from the
Gdb component

— Gdb that runs on the debug system (PC) and allows the developer to issue
commands that control the Gdbserver component
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Linux application debug

« The debug system runs its own OS, a debugger IDE (optional), Gdb
and a terminal application (hyperterminal, putty, etc.) to control the
application environment

« The target system runs the embedded OS and Gdbserver that controls
the application exe

& Gdbserver

Application
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Linux Application Debug Setup

« The connections of a typical Linux application debug system are

shown below.

Debug system (PC)

RS232 A /

LAN
Gdb

Putty, [ —
Teraterm, @ W

Hyperterminal...

P ; LAN
: Gdbserver on target
|

Target system (Board)
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Linux application debug

* Linux application debugging can be done using a standard open
source Eclipse CDT IDE running on the Debug system

— Natively supports GDB debugger

o .
eclipse

It is designed for application development using GNU toolchain,

allowing source code debugging
— Linux applications are usually developed with GNU

 Its environment is easily extensible via plugins that increase the

debugging process:
— High-level debuggers for Android, Mylyn, Qt...
— Productivity tools like a terminal application

e
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Linux low-level debug

« Kernel and device driver debug require access to the Kernel Mode
— Gdb and Gdbserver are not well suited for this task

« The addition of an external JTAG emulator grants complete
access to the embedded processor peripherals, registers and
memory

— Even below the Linux Kernel Mode!

 The standard Eclipse CDT IDE does not have support for low-level
debugging
— It is heavily dependent on both the emulation technology and the embedded
processor being used
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Linux low-level debug

* The debug system runs its own OS and a debugger IDE that supports
a JTAG emulator. A terminal application (e.g., putty) is optional.

« The target system runs the embedded OS. Running any application or
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Linux low-level debug setup

» Physically the connections of a typical linux low-level debug system
are shown below.

Debug system (PC) Target system (Board)

RS232
Putty

JTAG Emulator

USB or
Ethernet
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$ Code Composer™ Studio vs
Fravies [anon -

Why use CCS to debug Linux?

« CCSv5 addresses both scenarios of Linux debug:

* Application debugging:
— Itis based on the latest release of the standard Eclipse CDT IDE and keeps
its standard functionality, including the support for the GNU toolchain

— Much more compatible with third-party plug-ins

* Low-level debugging:
— It is compatible with several JTAG emulators
— XDS100v2 if low cost is desired
— XDS560v2 USB/Ethernet if remote debugging is desired
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$ Code Composer™ Studio vs
Fravies [anon -

Why use CCS to debug Linux?

« Simultaneous application and low-level debug
— Debug the kernel in conjunction with an application

It allows simultaneous debugging of ARM and DSPs/coprocessors

— Useful to debug custom codecs running on Codec Engine or low-level DSP
code running on DSP/Link

 The debug plug-ins available for other OSes (Android, Mylyn, etc.)
allow a one-stop-shop debugging environment
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$ Code Composer™ Studio vs
Fravies [anon -

Why use CCS to debug Linux?

« Gives you source-level application debug capabilities on the ARM
— Breakpoints, stepping, memory view, expressions...

* Linux version is available:

— Easier to develop code with TI’s Linux-based SDKs.
* http://processors.wiki.ti.com/index.php/Linux_Host_Support

« Third party plug-ins available:

— Terminal view

* http://processors.wiki.ti.com/index.php/How _to _install the terminal plugin_in_CC
Sv5

— Eclipse Linux Tools Project
* http://www.eclipse.org/linuxtools/
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Linux debug setup

 Demo configuration:

— Current build of v5 Linux on Ubuntu 10.04
— JTAG emulator connected to the LAN

— Board running Linux

RS232

LAN
Gdb on CCS

Putty

LAN JTAG

®/
'ﬁw Bl

520 2

CCs

LAN

Gdbserver on target linux
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Run Mode Debug

* Dependencies
— CCS versions: CCS 5.0 or greater
— Devices: Cortex A8, ARM926 (may work on other ARM devices)
— Host requirement: a cross platform GDB debugger

— Target requirement:
» GDB server that is compatible with the host GDB debugger

« Two connections to the target system
— One connection, typically, via a serial port, to the target console is used to
execute Linux commands
— The other connection, typically, via an ethernet port, is used by the gdb
debugger to communicate with the gdb server running on the target
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Stop Mode Debug

* Dependencies
— CCS versions: CCS 5.0 or greater
— Devices: Cortex A8, ARM926 (may work on other ARM devices)
— Target Linux version: 2.6

— JTAG connection to the target system. An additional connection to the
target console may be helpful.
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Mixed Mode Debug

 The stop mode debug can be used concurrently with the run mode
debug in CCSv5

« The user can set breakpoints in the user process using the run
mode debug and breakpoints in the kernel using the stop mode
debug
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Configure U-boot

* Open Terminal view
* Turn off board
 Insert SD card

 Follow steps 3 and 5 as documented In:
— C\TNAM3517XP\AM3517evm_uboot_sdcard.txt
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Run Mode Debug: Start GDB Server

.. Problems | % Terminal &3 MBI o - -8 - O

Serial (COM44, 115200, &, 1, Mone, Mone - COMNECTED)

| | o1 I_r |
| |

I
I I
Arago Project http:/ffarago-project.org sam35lT-evim toyls

Lrago 2011.06 am3iSlY-evin LLyOZ

am3S1l7-evm login: root
rootdam35lT-evmi~# ifconfig ech0 192.165.1.20

rootlam3Sl7-evmef§ gibserver 10000 GCC_sinewave I ———

Process GCC_sinewswve A8 created: pid = 1518
Liztening on port 10000 m

 If using ethernet crossover cable:

 Set a static IP address of 192.168.1.20 for the AM3517 EVM
e ifconfig eth0 192.168.1.20

« Start the GDB server via target console
« Use port number 10000
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Run Mode Debug: Import Project

Ci-EHE S

File Edit Wiew MNawvigate | ZEE | Tools  Scripks  Window  Help

[ Mew CC5 Project
@TI Resource Explorer

[ Project Explorer 53 |E
[# @! lcd_test

Build Al
Build Configur ations
Build Praject
Build Working Set
Clean...
Build Automatically

Chrl+

Select Existing CCS Eclipse Project

Select a directory bo search for existing TS Eclipse projects,

N -

Browse, ..

/{:} Select search-direckory; | |

(%) Select archive File: |C:'l,TI'l,AMSSl?XF"l,Iinuxapp.zip )H Browse, .. J

add Files, ..

Discovered projecks:

E Imnpork Existing ¢

CE Eclipse Project
0 Import Legacy CC59w3,3 Project

Properties

Copy projects inko workspace

Automatically import referenced projects

M-EE S

File Edit Wiew Mavigate Project Tools Scripts  Window Help

iR i/

[ Project Explarer 52

& v [©] 1 Mew_configuration

= lcd_test

-5 GCC_sinewave_AR

% 2 AM3S17 _eds100v2, coxml
ﬁ 3 lcd_test

< Cebug Configurations. ..
Organize Favorites. ..

® L Finish [:13[ Zancel ]
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Run Mode Debug:

Select Launcher

bype Filker bext

C/iZ++ Remote Application
i e E Mew_configuration
EI @ Code Composer Studio - Device Debugg
Y AM3517 _xds100vE. coxml
o @ lcd_test

ﬁ Code Composer Studio - 05 Debugging
------ ¥ Launch Group

O B

Filker matched 7 of 9 itams

Create, manage, and run configurations

C_sinewave_al

Mainl )= Arguments | ?;r Debugger | EL// Source| £ Common |

C/C++ Application:

| Debug\GCC_sinewave_AR

| [Search F‘ru:nject...] [

Browse. ..

Project;

(I:GCC_sinewave_ﬁ\S )

| | Browse. .,

Build (if required) before launching

S=Es

Build configuration: Debug

Select configuration using 'CfC++ A

) Enable auta build
@ Use workspace settings

() Disable auta build
Configure Workspace Se

This dialogaffows vou ta specify which launcher o use when multiple launchers are
availabkeFar a configuration and launch mode.

Launichers:

IJse configuration specific settings Change Workspace Setkings. ..

&

Conneckion: |L|:|cal

Remote Absolute File Path For O+ Application:

| Ci T workspaces/S1RITZ/GCC_sinewave_A8[Debug/GCC_sinewave_AS

Commands ko execute before application

[ 15kip download ko karget path,

IJsing GDE {DSF) Automatic Remote Debugging Launcher

Select Dthe [

@

GOE (DSF) Automatic Remote Debugging Launcher

ging Launcher

Drescripkion

Debug a new application that was manually started on a remote system under
control of GDE debugger integrated using the Debugger Services Framewaork (DSF),

@ |

oK I[ Cancel J
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Run Mode Debug: Specify GDB Debugger

LR VeI PO T T e O

Create, manage, and run configurations

T —+ -
2 X B 5 Mame: | goc_sinewave_ad

[Z] Maif %% Debugger B Source | ] Comman

=[] EC++ Remote Application Stop on startup at: | main

[c] goc_sinewave_as
=&l Code Composer Studio - Device Debugg Debugger Options
wol AM3517_xds100vz.coxml

s# lcd_test

v+ Code Composer Studio - 05 Debugging debugger: i\ CodeSourcery Sourcery a++ Lite\binlarm-none-linux-gnue
#= Launch Group
GDE command file: | .gdbinit

(Warning: Some commands in this file may inkerfere with the startup operation of the debugaer, far
example "run".)

Main | Shared Libraries | Conneckion

« Specify the GDB Debugger to use:

 Browse to the location of the’ arm-none-linux-
ghueabi-gdb.exe’ in the CodeSourcery installation

13 TEXAS
INSTRUMENTS




Run Mode Debug: Specify Board IP Address

e O aTE L DN

« Go to the ‘Connection’
tab of the ‘Debugger’ tab

Create, manage, and run configurations

Enter the IP address of
the target running

A [Jow —+ -
- K o Mame: | goo_sinewave_ad

(=] Main ﬁﬁl Debugger E,_// Source | = Comman
= E ZJC++ Remote spplication

[E] ace_sihewave_a8 Skop on startup at: | main gd bserver
=-I’¢! Code Composer Studio - Device Debugg Debugaer Options
s ¢ AM3IS17 xds100w2 . coxml Main | Shared Librarie
o led_best
v+ Code Composer Studio - 05 Debugaing Type: |TCP
B Launch Group Host name of IP address: :[
Port numbet 10000
* Find out by tying in the Terminal view:
* >ifconfig | grep inet
« If using ethernet crossover cable:
« 192.168.1.20
i3 Texas
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Run Mode Debug: Launch CCS Debugger

* Press ‘Apply’ and then ‘Debug’ to start the GDB Debugger

Ilsing GODE (D5F) Manual Remaote Debugging Launcher - Select other, .. [ apply Reverk ]

[ Debug J/P Close ]

 The below error can be safely ignored when launching by pressing
‘Proceed’
e ErrorENn: WOTRENAGE, a]

Errors exist in the active configuration of project "GCC_sinewave_AS",
H,_‘_-/ Proceed with launch?

[ Always launch without asking

Procesd J} [ Cancel
b
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Run Mode Debug

VEIg B e A NEWAVE 17

GO ETE ST TEWAVE R

E_1104l.C - L.odOe L.ompo

dip B =1E3

File Edit View Search Project Tools Run Scripts  Window  Help

-rBRi s B DR o8 [-%-1 4+

o8y cesonen | B o

ﬁDebugE@l % O [ B

&

ﬁ}@ = =0 ||W= Yariables |G Expressions 52 T =k & X % O ﬁ@ = =08

= E goe_sinewave_al [C/C++ Remote Application]

Elﬁj? GCC_sinewave_AS [cares: 0]

. B¢ Thread[1] 1818 [core: 0] (Suspended : Braakpaint)
= main() at sinewave_Float.c:19 DxB6cE

.E gdb

Expression Type Yalue

=P Add new axpression

I@ TI Resource Explorer [@ sinewave_float,c &3

=0

17 int main (void)

i int howlongtosleep = 1;

Z1 printf("Walue of PI is: %£", PI):

23 {
Z 4 resultsllcount]l = 0O:

22 for (count = 0; count < 3IZE DATASET: count++]

[~
= B

El Console 52

m X % EIIEE #E-r5-°0 @Terminalﬁ@l

M EE S EF-X O

gee_sinewave_al [C/C++ Remote Application] GCC_sinewave_AS

Serial: (COM44, 115200, 8, 1, Mone, Mone - CONMECTED)

Arago Project http://arago-project.org am3S51i7-ewvm coylld |
Arago 2011.06 am35l7-evm toyo2

atm3517-evin login: root

rootfamisli-evi: ~f ifconfig ethO 192.165.1.20
roctlam3sl7-evie: ~# gdbserver :10000 GCC_sinewave LS
Process GCC sinewawve AS created; pid = 1818
Listening on port 10000

memote debugging from host 192.168.1.3

<] :1 B

1]

A% Rl Licensed
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Stop Mode Debug: Modify Target Configuration File

« Target initialization has already been done by the kernel running

on the target so no need to reinitialize the target with the startup
GEL file

« Open the Target Configuration file and modify it so no startup GEL
file Is used

7 AM3S17_xds100vZ.coxml 53 =8

Target Configuration

All Connections Cpu Properties
Corkex_Ag CPU
= T, Texas Instruments ¥D5100v2 USE Emulator_0 -
= Q IceRick_C_ 0 Set the properties of the selected cpu.
= Mew, .,
ti subpath_0 [ ]Bypass

=% C5_DAP_PC_D

fritialization scripk
= }9\ subpath_1 @ [BVDWSEZD
{ﬂ: Cortex_Ag_0 []slave Processar

fddress Decd401 1000

Basic | Advanced | Source
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Stop Mode Debug: Launch CCS Debugger

« Start a CCS debug session
— Use the Target Configuration view

« Connect to the target =z

— Pay attention to the focus/context!
* Make sure the node for CCS debug session is selected

o G ad o [ 1t 4 [ I 4 - L & & B 4
LRV E VI GL':_;JJJE';XJ'fﬂ_.»".'.”.:l]lﬂ'.«'fﬂ'fﬂ_l!uﬂ[."_: SO B O POSE S T i)

File Edit M“iew Search Projeck Tools Run Scripts  Window  Help

9~ ER - e 8%
%5 Debug 2 = %' 5 E%Bv:ﬁ

~p odb
=% AM3517 xds100
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Stop Mode Debug: Load Debug Symbols

“‘.‘ "_"'_"_J.IJ'-_'i_tau::; SO LITGE JJ'.J.'[ futges = Sl ':'.J.JJJ}.J'.J_}':TJ' Sriedio ° Targ et IS conn eCted but no
File Edit %ew Search Project Tools Run  Scripts  Window  Help

o - (El% @ - B TR symbols have been loaded
%5 Debug 53 [ | S & 5 'f-%?'v:

= E GCC_sinewave_AS Debug [C/C++ Remote Application]
= jf::." GCC_sinewave_AS [cores: O]
=g Thread [1] 1810 [core: 0] {Suspended : Ereakpoint)
= main() at sinewave_Float,c:19 0x86c8
p gdb
=&l AMIE17_xds100v2, coxml [Code Composer Studio - Device Debugging]
=g Texas Instruments XD5100v2 USE Emulatar_0/Cortex_AS_0 (Suspended)

B by

 Load Linux kernel debug

LT,J TI Resource Explarer pit| sinewave_float.c E OxcO0azebs 58 Sy m b O | S
Mo source available For "Oxc00a26bE" —_ R u N -> Load -> Load Sym bOlS

['-.-'iew Disassembly. .. ]

eload Symbols all
Program file_| CTIAMIST 7P vrlinux-2.6.37 I [Brnwse... l [Brnwse projeck. ., ]

Code offset

Daka offset

[ oK ] [ Cancel
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Stop Mode Debug: Source File Search Paths

* Linux kernel symbols have been loaded but CCS does not know
where to look for source files

S Yy I S e RN O L D e e O T DS e TS T Ci D

File Edit Y“ew Search Project Tools Run  Scripks  Window  Help
@ - FREE sEE R L
%% pebug 52 [ I T S

= E GCC_sinewave_aS Debug [C/C++ Remoke fpplication] Marme Tvpe Walue
=1 GCC_sinewave_as [cores: 0] £ W curr struck kask_struct * DxCOSEDO40
=g Eread [1] 1810 [care: 0] (Suspended @ Breakpoint) )= ip unsigned lang 3221521300
= main{} at sinewave_float,c:19 0x86c5
e gdb
=-l'el AM3517_xds100vz.coxml [Code Composer Studio - Device Debugging]
=g Texas Instruments ¥D5100v2 USE Emulator_0fCortex_AS_0 (Suspended)

&L AN
) :

¥ - g

@ % © 7 T O||69= varisbles 52 | 61 Expressions | 43} Registers =k E

i

cpu_idlel) at irgflags.h: 26 00045394 %
start_kernel() ak main,c: 703 0xC0002C50
OxG0005054

'j:l TI Resaurce Explarer gl sinewave_float.c E DxcODazebs 23

Mo source available For "0xc00a2608"

Wi Disassembly. ..
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Stop Mode Debug: Source File Search Paths

« CCSwilltry to find source files and complain

« Use the ‘Locate File’ button and browse to the missing file

s e CET el Sunye s ar fuiggds = Sl Soyngssy Gl

File Edit Wiew Search Project Tools Run Scripts Window  Help

9 (2% 8- L ARE=REER DR A
%% Debug £7 O ] @ 3 @33 .2 @& @Y T O |- variables 51 |G E
= E GCC_sinewave_fd Debug [C/C++ Remote Application] Mame

= ﬁ? GCC_sinewave_AS [cores: 0]
=l Thread[1] 1810 [core: 0] (Suspended : Breakpoint)
= maini) at sinewave_Float,c:19 0x86c3
b gdb
=&l AMAS17 eds100vw2,coxml [Code Composer Studio - Device Debugging]
= Texas Instruments XDS100w2 USE Emulator 0fCortex AS_ 0 (Suspended)
trace_hardirgs_on_caller{unsigned long)() at lockdep.ciz,319 0xC00AZGES

cpu_jdled at irgflags. b 26 0xC0045394

Qx80003034 %

T,J TI Resource Explorer gt sinewave_float.c E skart_kernel() at initfmain,c: 703 Oxc0005c50 &3

Zan't find a source File ak “initfmain.c”

['-.-'iew Disassembly.. . ]

‘ Locate File. .. ’
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Stop Mode Debug: Source File Search Paths

(/) T1 Resource Explorer pit| sinewave_float.c [c] selact source folder A
Can't find & source File = I : -.- .—. . = J ﬂ
['-.-'iew Disassembly. .. ] i g
=%
= ) AM3S1THP
. . + () 10163158 _AM3Sxx_BSL
* Root directory of the Linux kernel source =) (2 Inx-2.6.37-pspi4.02.00.07
. . . ) .settings
files is located in: @ ach
. 1) black
— CATNAM3517XP\linux-2.6.37- P
psp04.02.00.07 o D et
+ | ) Firmware
« Look inside that directory for the file I“:'?-?dude
— Can do a search inside the directory =
— You can often figure out the location by Foders | Nt
looking at where the debugger is looking [ Make NewFolder | [k %[ Cancel
+ CCS is looking for “main.c” in the “/init” folder
i3 Texas
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Stop Mode Debug: Source File Search Paths

-

LGSyl ey Rl RS Sl s T e s S [ 0 S L ey I AT Y R O B RO O S e T

File Edit Miew Search Project Tools Run Scripts  Window  Help

(3% @ - CREE sENTER S
%5 Debug &2 Dl T 3 R i & @ T T O = variables
= E GCC_sinewave_AG Debug [C/C++ Remote application] Mame

= Jj:::." GCC_sinewawve_AS [cores: 0]
=g Thread [1] 1810 [core: 0] {Suspended : Breakpoint)
= main() at sinewave_Float,ci19 OxE6cE
g adb

=% AM3517_xds100v2.coxml [Code Composer Studio - Device Debugging]

=g Texas Instruments XDS100vE USE Emulator_0fCortex_A& 0 {Suspended)
trace_hardirgs_on_caller{unsigned long)() at lockdep.c: 2,319 OxCO0AZGES
cpu_jdled) at irgflags.hi 26 0xC0045594
start_kernel(} at main.c: 703 0xC000SC50

0x80003034
LB TI Resource Explorer E@ sinewave_float.c ‘@ mairn.c &4
595
[=1=] frtrace init():;
rulnl
7ol /% Do the rest non—_ init'ed, we're now alive */

rest initi):

Source file is now visible and

TOS /% Call all com can see program Counter ernel. #F

7ot static void _ ini location

TO7 4

TOS #ifdef CONFIG CONSTRUOCTORS

a9 ctor fn t *fn = (ector fn t *)  ctors start:
710

711 for (; fn < (ctor fn t ¥)  ctors end;: fn+d)
712 [*£fn) ()

715 #endif
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Stop Mode Debug: Source File Search Paths

GES e hiE S CT A E S U XPAl 22687 s p 00200, 0yAker Mok Epc ol elComposerstidin M(=]E3

File Edit VYiew Search Project Tools Run  Scripts  Window Help

- B E (RS @-X - - 4~ £ | #53 €5 Debug | G CC5 Edit
i;FDebug EXI % [ [ - % hd @.,; @@ = T O | 9= variables & | G Expressions | i) Registers ) =k @@ R . A
E| @ GCC_sinewave_AS Debug [CfT++ Remote Application] Mame Tvpe Value Location
H D? GCC_sinewave_AS [cores: 0] »curr skruct bask_struck * OxC0SEDO40 Register R4

= Thread [1] 1810 [core: 0] (Suspended : Ereakpoint) &= ip unsigned long 3221521300 Register RS

- = main(} at sinewave_float.c:19 0x86c8

i gdb

E| hg‘ AM3517_xds100v2.coxml [Code Composer Studio - Device Debugging]

skart_kernel() at main,c: 703 0xC000SC50
= Ox30005034

@ TI Resource Explorer |@ sinewave_Foat.c |E| Main. c EI lockdep.c &3

Z3ila{

2315 gtruct task struct *curr = Current:

2316

2317 time hardirgs on(CALLLER ADDRO, ip):

2318 I
» 2319 if (unlikely(!debug locks || current->lockdep recursion))

23a0 return;

2321

2322 if (DEBUG_LOCKS WARN CN{unlikely(!early hoot irgs enabled)))

2323 return; 1)

Z3iZ4

2325 if fjunlikely(curr-rhardirgs enabled)) {

z3ze §

2327 * Neither irg nor preemption are disabled here

2328 * s0 this is racy by nature but loosing one hit

2329 * in a stat is not a hig deal. @l
El Consale 2 X 5% | B 5&'@'@” = E-rh- = B Terminal Xl’ MCSA Welcome IR = i_|§| Ef~x =0
GCC_sinewave_AS Debug [C/C++ Remote Application] GCC_sinewave_AS Setial: (COMa2, 115200, 8, 1, None, Mone - COMMECTED)

am3517-evin login: root =

rootBam3SlV-evi: ~# gdbserver 10000 GOC_zinewswve LS
Process GCC_sinewave_AEl created; pid = 1510
Listening on port 10000

Femote debugging from host 155.215.99.169

7° [ lcensed  C ARM LE | SPY | MMUON

TexAs
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Mixed Mode Debug

File Edit Yiew Search Project Tools Run  Scripts  Window Help

—a_0 (auspended)
trace_hardirgs_on_caller{unsigned Iong)() at lockdep.c:2,319 0xCO0AZEES
cpu_idled) at irgflags.h:26 0:C0043394

start_kernel() at main.c: 703 0xC0003C50

080003034

® TI Resource Explorer [@ sinswave_float.c &2 ]E main.c |E lockdep.c

l4float resultsz[3IZE_DATASET] ;
15unsigned int count = 0;

16

17int main (void)

15 {

19 int howlongtosleep = 1:

=0

Z1 printf("Valuse of FPI is: %£", PI):

22 for (count = 0 count < SIZE DATASET: count++)
23 {

=4 resultsl[count] = 0;

25 resultsz [count] = 0;

Z6 ¥

z7 for (count = 0; count < SIZE_DATASET; count++)
28 {

3= datal[count] =4 * PI * itfloat]count .f’ 1024).

Ci-HE: &% @d- 00 &- Be v #~ | 4~ ﬁECCSEdit
D .0 o b @ T 7 O || 69= variables 52 | 6 Expressions | #i8 Registers ) 2t e SRk g0
Marne Type Value
)= howlongtosleep int 35052

5]
O

El conscle 52

X% Gp@E rBa-r5-70

GCC_sinewave_AS Debug [C/C++ Remote Application] GCC_sinewave A8

4B Terminal 52 l B rMcsa welcome

N ElE @ B-x =0

Serial: (COM42, 115200, &, 1, None, None - CONNECTED)

am3i51l7-evm login: root

rootlam3SlV-evi: ~# gdbserver :10000 GCC_sinewswve LB

Froceszs GCC_sinewave_AEl created; pid = 1810
Listening on port 10000
Femote debugging from host 155.215.99.169

0% @ ¢ Licensed
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Summary

« The JTAG debugger and CCSv5 are mandatory only for device
driver and kernel development

 The application debugging is entirely done with open source
components:

— Gdb client on the host side
— Gdbserver on the target side
— CCSv5 or standard Eclipse CDT

« Step-by-step procedure available at:
— http://processors.wiki.ti.com/index.php/Linux Debuqg in CCSv5
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http://processors.wiki.ti.com/index.php/Linux_Debug_in_CCSv5

