DIL/NetPC DNP/5280 — microHOWTO

How to use the DDD on the top of the GNU Cross Debugger

The GNU cross tool chain for DNP/5280 Linux C programming offers a pre-build cross version of
the GNU Debugger, called m68k-elf-gdb. This debugger runs on a PC-based Linux and allows
you to debug DNP/5280 uCLinux executables with ELF layout at C source code level over a remote
connection to the DNP/5280. The cross debugger needs a Ethernet-based TCP/IP link between the
PC and the DNP/5280. In addition the debugger needs also a remote debugging agent, called
gdbserver for the DNP/5280. This agent is pre-installed within the DNP/5280 Linux.

The GNU debugger offers a simple command line interface and a lot of different commands. With
the help of DDD (Data Display Debugger - a graphical front-end for command line debuggers) you
get a powerful graphical user interface for the GNU debugger. DDD is a part of many PC Linux
distributions. DDD is also available form http://www.gnu.org/software/ddd/.

e 1. Step: Write your C program and translate the C source code with the GNU cross C compiler
to a executable and a symbol file. Use the following command line with the —g parameter. This
sample command line builds a executable, called 1oop from a source code file with the name

loop.c and a file 1oop . gdb with symbol information.

m68k-elf-gcc —-Wall -g -m5307 -Wl,-elf2flt -Os -o loop loop.c -lc

[x]

Datei Sitzungen Cplionen Hilfe

[Clsl=]

linux:/home/dnp5280 # cat loop.c
#include <stdio.h>
#include <stdlib.h>

int main (void)
{

int i= 2;

while (i < 256)
printf ("Zd\n". i= square (i}):
return (EXIT_SUCCESS):
¥

int square (int x)
{
return (x #® xJ;

¥

loop.c: In function “main':
loop.c:9: warning: implicit declaration of function “square’
linux:/home/dnp5280 # 1s -al loop.gdb

“TWXr—Xr—x 1 root root 78612 Dez 18 16:56 loop.gdb
linux:/home/dnp5280 # 1s -al loop
“ruxr--r-—— 1 root root 20180 Dez 18 16:56 loop

linux:/home/dnp5280 # ]

D NeuJ @Termmal Mr 1
I

linux:/home/dnp5280 # mB8k-elf-gcc —-Mall -g -nb307 -Wl.-elf2flt -0s -o loop loop.c -lc

[«]]

e 2. Step: Transfer the executable from your PC hard disk drive to the DNP/5280 RAM disk or
JFFS-based flash disk drive and run the executable on your DNP/5280 with the help of
gdbserver. Use a TFTP session and a Telnet session for this task. Please enter the following

commands within the DNP/5280 Telnet session window:

tftp —-g -1 loop 192.168.0.1
chmod +x loop
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gdbserver 192.168.0.1:2222 ./loop

The first command line transfers the executable loop from the PC to the DIL/NetPC
DNP/5280. This line assumes that your PC is using the IP address 192.168.0.1. The second line
makes sure that the executable attribute is set for hello. The next command line runs loop
with the help of gdbserver. Within this command line you need the IP address of the PC
together with a TCP/IP port number. We use the port number 2222 for this sample.

Terminal - Terminal
Datei Sitzungen Cptianen Hilfe

# ls -al
druxr—xr—x
druxr—xr—x
“Tw-r-—r--

# chmod +x loo
# gpdbserver 192.168.0.1:2222 ./loop

Process ./loop created; pid = 63

code at 0xeb8040 - 0xebbb80, data at Oxebbb84
Remote debugging using 192.168.0.1:2222

4

16

256

0 1024 Nov 30 00:14 .
] 32 Jan 1 1970 ..
0 20180 Nov 30 00:16 loop

T PPN
(== ]

Child exited with retcode = 0

Child exited with status 0
GDBserver exiting
L |

[«]*]

D NeuJ @Terminal MNr 1
T

e 3. Step: Run the GNU cross Debugger m68k—-e 1 f-gdb with the help of DDD on your PC. Use
the following command line. The parameter —-debugger m68k-elf-gdb tells DDD the
name of the debugger, 1oop . gdb is the file name for the symbol information file.

ddd --debugger m68k-elf-gdb loop.gdb

Datei Sitzungen Optionen Hilfe

Hinux:/home/dnp5280 # ddd --debugger m68k-elf-gdb loop.gdb
[ DDD: homefdnp5Z80/00p.c
File Edit View Program Commands Status Source Data

|
Help

0: | main ;Y @ @

S

Lookup Find> Bresk Watch  PRAT  Dispisy FIOT  Shon Rotate S8t UndiEp

#include <stdio.h>
#include <stdlib.h>

int main Cvoid)

t
int i= 2:
while (1 < 258)

printf ("%d\n", i= square {i)3;

Treturn (EXIT_SUCCESS);

3

int square (int =)

return (x * wl;

[x] DDD

Run ‘

Interrupt ‘

o o)

Eciit | Make
I I

A

[aIr]

GNU DDD 3.2.1 (1386-suse—linux), by Dorothea Litkehaus and Andreas Zeller.
Copyright @ 1395-1999 Technische Universitat Braunschweig, Germany.
Euﬂggivght @ 1999-2000 Universitdt Passau, Germany.

g i

A Welcome to DOD 3.2.1 "Liftof™ (i386- suse-linus)
I
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e 4. Step: Now the debugger waits for your debugging commands. First please enter always the
following command line within the DDD command line window:
target remote 192.168.0.126:2222
" DDD: Mome/dnpaZ60ioop.c - Bl ==
File Edit View Program Commands Status Source Data Help
0z | rad n Lookup Find» Efeak Walch PRt  Disphy  Fiot slnowv R:{;; é‘% uﬁpv
i <stdi > i
A T
Run |
int main (void) Intermupt |
int i= 2 Step | Stepi |
while (1 < 256) ‘ Next | Hext |
IretE;;nEEx§nghgcés15§;Square o Unti | Finish |
: ot | ki |
int sgquare {int x) MM
! return (x * xd; M@
: | Eoit | ke
Command Line Window
b
Copyright ® 1933-2000 Universitat Passau, Germany. l Al
(gdb) target remote 192.168.0.126:2222 |
Remote debugging using 192.168.0.126:2222 J
OxebB048 in _start (3
Cgdb) T #
A Remote debugging using 192.155.0.1 252222 B
This debugger command line is setting up the Ethernet-based TCP/IP connection between the
PC and the DNP/5280. Please use the same TCP/IP port number (see step 2). The sample
command line assumes that the DNP/5280 is using the IP address 192.168.0.126.
[ ]

5. Step: Then set your breakpoints within the C source code and run your program with your
remote debugging session between the PC and the DNP/5280.

[x] DDD: £ Ol=l=
Fle Edit View Program Commands Slatus Source Data Help
()| Toop.c:g -] @ @ @ 2 e s EC ST
Lookup “inde Clear  LiEich Briffy SOERlEes S Riat SHOWE S Botsts Set. Wiielizo)
#include <stdio.h> =] A
#include <stdlib.h> L e
Run
'.i[nt main C(woid) Interupt.
int i= 23 Step | Stepi
@ehile (1F<C255{ e Hext | Nexti
printf ("sd\n", i= square (i)); i i
return (EXIT_SUCCESS); _unti | Fini |
Cont | kil
]'{nt square [int x) e | Down
@return (x * ul; MM
3 Edit | Make
—
Command Button Menu Window ——
(gdb) cont T
Continuing.
Breakpoint 2, main ) at loop.c:3
(gdbl T 14
7
4 Breakpoint 2, main () at loop.c:9 -
I I

SSV EMBEDDED SYSTEMS 2004, mHT5280-14.doc, Rev. 1.00.



DIL/NetPC DNP/5280 — microHOWTO

DDD allows you to set breakpoints with your mouse. Just put the mouse cursor over the source
code line of your choice and press the right hand mouse button. Then use the command button
for

Continue

from the command button menu window for running the program. The program runs to the next
(or first) breakpoint. You can also use the command button

Step

for single-stepping at C language level thru your program. If the program execution stops, you
can enter debugger commands within the DDD command line window. For example

show version

The GNU Debugger shows then some copyright and version information and the current
configuration (Build for Host 1 686-pc-1inux—-gnu. Build for Target m68k-bdm-e1f).

That is all.
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