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Running Demo via ddd on DVEVM

Juan Gonzales

ABSTRACT
The TMS320DM6446 device includes an ARM core which can run the very popular
Linux® operating system. One of Linux strengths is its open source approach enabling
developers a wide range of development tools from free open source debugger
applications such as ddd to sophisticated IDE-based debuggers sold by independent
software vendors such as MontaVista's® DevRocket™ and Green Hills® system
MULTI™.,

The ddd application is an open source graphical interface to the popular open source
gdb debugger. This application report outlines the steps for running the encode/decode
demo that ships with the digital video evaluation module (DVEVM) via the ddd
debugger application. It also shows the necessary steps for connecting the host ddd
application to the target gdb server, loading the encode/decode demo into the ddd
environment, setting break points in ddd, and stepping through the source code.
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1 Running the Encode/Decode Demo via ddd Debugger Application

This section assumes that you are familiar with the DVEVM Software Setup section from the DVEVM
Getting Started Guide (EPRUEG®) that is included in the DVEVM kit. The DVEVM Software Setup section
demonstrates the process of building a Linux kernel. This section uses the same directory structure
defined in that document.

MULTI is a trademark of Green Hills Software, Inc.

Green Hills is a registered trademark of Green Hills Software, Inc.

Linux is a registered trademark of Linux Torvalds in the U.S. and other countries.
DevRocket is a trademark of MontaVista Software, Inc.

MontaVista's is a registered trademark of MontaVista Software, Inc.
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Running the Encode/Decode Demo via ddd Debugger Application

1.1 Setting Up the Host Linux Workstation

The following steps demonstrate how to set up the host Linux workstation:

1. Copy over the debug version of the demo; the debug version is required to be able to step through the
source code. You may need to rebuild the demos if there is no debug directory present.

host $ cd /hone/user/workdir/filesys/opt/dvevm
host $ cp /hone/user/dvevm 1_XX/ denps/ encodedecode/ debug/ encodedecoded

2. Get the host IP address.
host $ /sbin/ifconfig
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00 ocalho ome/user/workd ¢ opt/dve - 8%

File Edit View Terminal Tabs Help

[root@localhost dvevm]# cd /home/user/workdir/filesys/opt/dvevm [:
{“/ [root@localhost dvevm]# cp /home/user/dvevm_1_10/demos/encodedecode/debug/encodedecoded .

[root@localhost dvevm]# /sbin/ifconfig

eth0

lo

Link encap:Ethernet HWaddr 00:0C:29:A9:BF:5SE

inet addr:192.168.1.40 Bcast:192.168.1.255 Mask:255.255.255.0
inet6 addr: feB0::20c:29ff:fea9:bf5e/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:9759 errors:0 dropped:0 overruns:0 frame:0

TX packets:12673 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:1242512 (1.1 MiB) TX bytes:8316415 (7.9 MiB)
Interrupt:185 Base address:0x1400

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets:2616 errors:0 dropped:0 overruns:0 frame:0

TX packets:2616 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:0

RX bytes:3310034 (3.1 MiB) TX bytes:3310034 (3.1 MiB) Q

[root@localhost dvevm]# I

% | | @ root@localhost:/home/user/workdir/filesys/opt/dvevm E

o@@av

Figure 1. Screen Capture Showing Steps 1 and 2
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Running the Encode/Decode Demo via ddd Debugger Application

1.2 Setting up the DVEVM Target

The following steps demonstrate how to set up the DVEVM target.

1. Configure the u-boot to the NFS Mount file system; for more detailed instructions on this process see
the DVEVM Getting Started Guide (SPRUEGH).

2. On Target DVEVM (see Figure 2).
a. Go to /opt/dvevm directory.
target $ cd /opt/dvevm

b. Run loadmodules.sh.
target $ ./l oadnodul es. sh

c. Run gdbserver. Use the host IP address from Step 2 in Bection 1.17].
target $ gdbserver 192.168. 1.40: 1000 encoded/ decoded

5 Tera Term - COM1 VT 3]
Fle Edit Setup Web Control Window Help
|Melccme to MontaVista(R) Linux(R) Professional Edition 4.0 (0501140). T

root@192.168.1.41:~% cd /opt/dvevm
root@l192.168.1.41:/opt/dvevm$ ./locadmodules.sh
cmemk: module license '(c) Texas Instruments' taints kernel.

cmem initialized 4 pools between O0xE87800000 and OxE8000000
dsplinkk: no version for "struct module" found: kernel tainted.
DDR_START 0Ox8fa00000 DDR_SIZE 0x400000

-~

root@l192.168.1.41:/opt/dvevm# gdbserver 192.168.1.40:1000 encodedecoded
Process encodedecoded created; pid = 1091
Listening on port 1000

Figure 2. Tera Term Screen Showing Target DVEVM
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1.3 Running the ddd Debugger Application

The following steps demonstrate how to run the ddd debugger application.

1. Launch ddd from a terminal window on the host workstation (see Figure J); if your source code fails to
open, execute it via the Open - Program menu option.

host $ ddd -debugger

/ opt / dvevm mv_pro_4. 0/ nont avi st a/ pro/ devki t/ ar mf v5t

b encodedecoded

Red Hat Enterpri n /Mware ork:

File Edt
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View VM Team
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_le_bin/armv5t

_le_gd
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(/ File Edit View Terminal Tabs

[root@localhost dvevm]# ddd --debugger /opt/dvevm/mv_pro_4.0/montavista/pro/devkit/arm//v5t_le
bin/arm_v5t_le-gdb encodedecoded Q

root® localhost:/home/user/workdir/filesys/opt/dvevm

Help

r DDD: /home/user/dvevm_1_10/demos/encodedecode/main.c - |0 %
_i"iJ Edit View Program Commands Status Source Data Help |

<) Open Program.. 0|+ B G @ G m%w A @r % Ei:
il “rargvind creaia) K
Open Core Dump.. bD
e SaUites Fatue " 2 Bhor_success; -
Open Session..  CtrlsN g’;“gg;:i‘aﬁl{ _Interrupt |
Save Session As..  Clrl+S gndezvnusE Msﬂ]
Aftach to Process... ég??mm‘ ﬂl ﬂj
Detach Process lg?gﬁcv % %
Print Graph Ctrl+P ?;'s - LIMJ
Change Directory... o
Make... Ctrl+M I
Close Ctrl+W _I
Restart
Exit Ctri+Q

tn

/* Detect PAL or NTSC */
if (detectVideoStandard() =
cleanup(EXIT_FAILURE);

FAILURE) £

(gdb)

GNU DDD 3.3.9 (i386-redhat-1inux—gnu), by Dorothea Litkehaus and Andreas Zeller.
Copyright @ 1995-1999 Technische Universitat Braunschweig, Germany.

Copyright @ 1993-2001 Universitdt Passau, Germany.
Copyright @ 2001 Universitat des Saarlandes, Germany.
Copyright © 2001-2004 Free Software Foundation, Inc.

A Welcome to DDD 3.3.9 "Perky” (i386-redhat-linux-gnu)

= A8 | root@localhost:lhome/user/worlulﬂ DDD: /homeluserldvevm_l_lO/d!

*\%lﬁ]’\

(4]

Go@@ov

Figure 3. Steps for Launching ddd Application
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2. Connect to the remote target (get the target IP address from the Linux prompt in using the
target remote command (see Fiqure 4). Note that the IP address used in the following command is the
same address for the target EVM (see the command prompt in the tera term window in the Figure 4).
Also, note that the port number following the IP address is the same one used when launching the gdb
server on the target (see Step 2C in Gection 1.2).

gdb $ target renpte 192.168.1.41: 1000

File dit  View VM Team Windows Help
BuUlrPGe  BGR D6 6

@ FiMar 30, 1021 AM Q)

@ Applications Actions @ < L. I

root® localhost:;/home/user/workdir/filesys/opydvevm

f/ FEile dit View Terminal Tabs Help

[&]
[root@localhost dvevm]# ddd --debugger /opt/dvevm/mv_pro_4.0/montavista/pro/devkit/arm//v5t_le
bin/arm_v5t_le-gdb encodedecoded Q

DDD: /home/user/dvevm_1_10/demos/encodedecode/main.c

File | Edit View Program Commands Status Source Data Help I
N e peee =1 i 1 T bt | T A" 6 o
o NP
Open Recent " m m i
Open Core Dump... I35 DD *
nitMask = 0; Run
2pen Soute.. tatus = EXIT_SUCCESS; MTI
Open Session... Ctri+N cl’lzlgprgﬁg;f Ld
Save Session As..  Ctrl+S egdez;ousé1 MM
ideoThread; Next | Nexti
Aftach to Process... ttr; J —I
5 i : Until | Finish
Detach Process ;f]egﬁcv #Tl
Print Graph Ctri+p [88: —I—J
= rgs = { Up | Down
Change Directory... o
inao edo
Make... Ctrl+M
H 2 ] [
Close Ctri+
Restart
Exit ctri+Q

T

/* Detect PAL or NTSC */
if (detectvideoStandard() = FAILURE) {
cleanup(EXIT_FAILURE);

GNU DDD 3.3.9 (i386-redhat-linux—gnu), by Dorothea Litkehaus and Andreas Zeller.
Copyright @ 193951999 Technische Universitat Braunschweig, Germany.

Copyright ® 19332001 Universitat Passau, Germany.

Copyright @ 2001 Universitat des Saarlandes, Germany.

Eogg;ight © 2001-2004 Free Software Foundation, Inc.

gdb)

i’l\;ﬂf\

A Welcome to DDD 3.3.9 "Perky" (i386-redhat-linux-gnu)
o @ voot@localhost:/homeluser/woml & DDD: /homdusev/dvevm_l_lﬂ/d| E

Go@@ov

Figure 4. Remote Target Command

3. Set breakpoints by selecting the desired line; a red stop sign appears.
4. Start the demo by clicking on CONT.

Note: Do not click on RUN.
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Conclusion

5. Step through the demo code by clicking NEXT; the current execution line is indicated by a green arrow.
illustrates setting breakpoints and stepping through the code process.

Red Hat Enterpri n /Mware orkstation e

File Edt View VM Team Windows Help

NG  BGH D88 DB
@ Red Hat Enterprise Linux 4
& Applications Actions % & o = ]

@ Fii Mar 30, 1036 AM Q)

root® localhost:/home/user/workdir/filesys/opt/dvevm
[/ File Edit View Terminal Tabs Help

[
[root@localhost dvevm]# ddd --debugger /opt/dvevm/mv_pro_4.0/montavista/pro/devkit/arm//v5t_le
bin/arm_v5t_le-gdb encodedecoded Q

DDD: /home/user/dvevm_1_10/demos/encodedecode/main.c

File Edit View Program Commands Status Source Data ﬁelpl

RN S

- X i 1298 to)
< 0:| main.c:298 ‘

CERuntime_init();
@ D0BG("Codec Engine initialized\n");

s

/* Initialize the logs. Must be done after CERuntime_init() */ Interrupt
TraceUtil_start(ENGINE_NAME);

® initMask |= LOGSINITIALIZED;
DBG("Logging initialized\n");

Fl=E[EE

/* Open the object which synchronizes the thread initialization
numThreads = 3;
Rendezvous_open{&rendezvous, numThreads);

_“
a

initMask |= RENDEZVOUSOPENED;

Bl8le(2]E[ElE

HE

DBG("Rendezvous opened for %d threads\n", numThreads);

/* Initialize the thread attributes */ _I
if (pthread_attr_init{&attr)) {
ERR("Failed to initialize thread attrs\n");
cleanup(EXIT_FAILURE);

/* Force the thread to use custom scheduling attributes */

Breakpoint 1, main (argc=1, argv=0xbefffe0d4) at main.c:248
(gdb) next

(gdb) next

[New Thread 1093442400]

[New Thread 1102293856]

(gdb) T

A [New Thread 1102293856]
| (& root@localhosl:/home/user/worknlﬁ DDD: /home/user/dvevm__l_lO/d| n

o@@
Figure 5. Breakpoints (stop sign) and Stepping Through Code (green arrow)

2 Conclusion

This application report covers the basic steps on how to connect the host ddd graphical application to the
host gdb server and step through the source code. More detailed information on the ddd can be
downloaded from the following URL: http://www.gnu.org/manual/ddd]

Note: The ddd has more extensive capabilities; however, the scope is beyond this application
report.

3 References
« DVEVM Getting Started Guide
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All products are sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's
standard warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this
warranty. Except where mandated by government requirements, testing of all parameters of each product is not necessarily
performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services
are used. Information published by TI regarding third-party products or services does not constitute a license from Tl to use such
products or services or a warranty or endorsement thereof. Use of such information may require a license from a third party under
the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. Tl is not responsible or liable for such altered documentation. Information of third parties
may be subject to additional restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service
voids all express and any implied warranties for the associated T| product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers Bmplifier.fi.con Audio [nww ircom/audid
Data Converters Automotive [www ii-com/automofivg
DSP [sp Broadband
Interface Digital Control [yww ii.com/digitalcontro]
Logic [oaiciiconi Military [vww T com/militany
Power Mgmt Rowerirconj Optical Networking [xww i.com/opficalnetworR
Microcontrollers Security
RFID Telephony [yww Ti.com/telephony
Low Power Video & Imaging [vww ti.com/vided
Wireless

Wireless [ww ircomiwirelesd
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