C6678 OMP HW

Tuesday, April 09, 2013
8:27 AM C6678 OMP Hello World Demo

Create a new CCS project

[Dew ccsprojecs TP
CCS Project )
Create a new CCS Project. ! 5

Project name: |c6678_om;_helloworid
Output type: |Executable |
¥ Use default location

Lotation: l C:\TT\workspace\c6673_omp_helloworld

Browse. ..

~Device
Famiy:  |cs000 e |
Variant: | <selector type fiter text> ] [ts3z20ces7s =]
Connection: lBladdwawk XDS560v2-USB Mezzanine Emulator :I
» Advanced settings
w Project templates and examples
[ type filter text This is a smple 'hello world' example that |
prints the thread ID for each thread
IPC and I/O Examples a| | executed. Must be loaded & run on cores 0-3
OMP Examples (4 cores)
#-{[Z] 6670 Examples
=[] c6678 Examples
&3 Example that demonstrates usiJ
=Y Hello world ex ample
& OpenMP matrix vector multiplic,
+-I=) sysmios 4
< | » =

@ < Bach Next > | Einish I Cancel

From Project Explorer, right-click on the project name,
select Properties:

Be sure Compiler version is 7.4.0
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% properties for c6678_omp_helloworld = =] |
[Foe fter et General CRAME
[#-Resource |
General
=-Buld Configuration: [Debug [ Active ] =l Mamec«mwam|
[= C6000 Compiler
Processor Options
Optimization i
Debugz;pnons £ man l . KTSCI
:,':g::’cf‘: Output type: [R7SC Aopication (Executable) 5 |
[# Advanced Options 5
(& C6000 Linker [Device
[#- XDCtools Jcs000 =
T Varnt: | <selector type fiter text> ] [TMs320c6678 = Specifying the chip variant and connection will
Comnectons[Bchavk X05360,2 058 Meranne Emistr =] (pptes to e poct) | [FE——— automatically generate a target configuration (but
e b i i o St o will still need to attach the GEL file)
w Advanced settings
- 'IEF CGE}'B _omp_helloworld [Active - Debug]
I ﬁ:; Binaries
Output format: eabi @) -] Q]. Indudes
Linker command file: | | oowse.. || .
Runtime support ibrary: I<autnmabc> 3 Browse... ‘
(@) showatvanced sstines [ ] o | 532006678, coxml [Active]

Double-click on the target configuration

Click on the 'Advanced' tab

Select 'C66xx_0' from subpath_0

Press Browse... to navigate to the GEL; the path will be something like:
C:\TI\ccsv5\ccs_base\emulation\boards\evmc6678I\gel

Press Save

%, 153206678 comi 2 |

Target Configuration

All Connections Cpu Properties

Codoc CPU

1T, Blackhawk XDS560v2-4USE Mezzanine Emula

= TMS320C6678 Set the properties of the selected cpu.

O sypass

1 saipt |

Browse...

O slave Processor

[_tmeort.. ]
[ ]

TraceDeviceld

il Q subpath 2

oLk cesxx_2 :

3-%2 subpath_3
Gk coaxx_3

-| W subpath_4

Domain Power Loss Mode | Auto

1% C5_DAP_Debugss
Ak cssm_0
Gk TETB_S™M

| | H

Ba;l Advanced I-bou'ue |

Project Modifications
One modification to the example project is required.

In the Project Explorer window, expand the set of files available under the new project. Open the file omp_config.cfg by double-
clicking on it. The edit window has two tabs on the bottom left. Select the Source tab. Find the source line which begins var

Shannon Page 2



OpenMP ... Change the code as follows ...

var OpenMP = xdc.useModule('ti.omp.utils.OpenMP'); //no change
OpenMP.setNumProcessors(4); // no change
OpenMP.autoDnldCore = false; // add this line

The new line disables the feature called auto-download. A side effect of auto-download is that printf works only on core 0.
Save the change to the configuration file by entering control+S or selecting File | Save.

Pasted from <http://processors.wiki.ti.com/index.php/OpenMP_on C6000>

Build and Load

In the Project Explorer window, insure the new project is selected.
Select the Debug icon.

Debugicon
Next a dialog will come up which asks which CPU cores to load the program on. Select cores 0-3, then
click OK. It will appear similar to this ...

¥ Launching Debug Session

The project hello_openmp_evm6678 is compatible with multiple CPUs in the target configuration.

Please select the CPUs to load the program on:

Spectrum Digital XDSS60V2 STM LAN Emulator_0/C66xx_0
Spectrum Digital XDSS60V2 STM LAN Emulator_0/C66xx_1
[ Spectrum Digital XDSS60V2 STM LAN Emulator_0/C66xx_2
Spectrum Digital XDS560V2 STM LAN Emulator_0/C66xx_3
[0 Spectrum Digital XDSS60V2 STM LAN Emulator_0/C66xx_4
[0 Spectrum Digital XDSS60V2 STM LAN Emulator_0/C66xx_5
O Spectrum Digital XDS560v2 STM LAN Emulator_0/C66xx_6
[0 Spectrum Digital XDSS60V2 STM LAN Emulator_0/C66xx_7

| SelectAll || Deselect Al |

@ [ ok ][ cacel |

Select cores 0-3

Pasted from <http://processors.wiki.ti.com/index.php/OpenMP_on C6000>

No cores should automatically begin "running". If they do, the likely cause is a missing GEL file.

3 | = [
A e e e
El &'« c6678_omp_helloworld [Code Composer Studio - Device Debugging]
' El o Blackhawk XD5560v2-USE Mezzanine Emulator JCa6xx_0 (Suspended - SW Breakpoint)
H main() at omp_hello.c:23 29B30
tl_nm|:|_utls_DpenMF‘_malnTask_I{un5|gned int, unsigned int)() at OpenMP.c;212
ti_sysbios_knl_Task_exit_ E{) at Task.c: 396 0x0C016B60
ti_omp_utils_OpenMP_mainTask__I{unsigned int, unsigned int)() at OpenMP.c:212
= 000000000 {no symbaols are defined for 0x00000000)

rﬁj Project Explorer [%
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e ]

; “k | Bl RS @7

| =% 5673 _omp_helloworld [Code Composer Studio - Device Debugging]

' E""m@ Blackhawk ¥D3560v 24J5B Mezzanine Emulator f[C66xx_0 (Suspended - SW Breakpoint)
129680

ti_omp_utils_OpenMP_mainTask__I{unsigned int, unsigned int)() at OpenMP.c:212

ti_sysbios_knl_Task_exit_ E{) at Task.c: 396 0x0C016B60

ti_omp_utils_OpenMP_mainTask__I{unsigned int, unsigned int)() at OpenMP.c:212

= 0x00000000 {no symbols are defined for 0x00000000)

----- o Blackhawk ¥D5560v24U5E Mezzanine Emulator/C66xx_1 (Running)

----- o Blackhawk ¥D5560v24USE Mezzanine Emulator/C66xx_2 (Running)

----- o2 Blackhawk ¥DS560v24JSE Mezzanine Emulator/C66xx_3 (Running)

x@ Blackhawk ¥D55a0v2-U58 Mezzanine Emulator fCaaxx_4 (Disconnected : Unknown)

x@ Blackhawk ¥D5560v 2458 Mezzanine Emulator fCaaxx_5 (Disconnected : Unknown)

x@' Blackhawk ¥D55a0v2-58 Mezzanine Emulator fCaaxx_6 (Disconnected : Unknown)

ﬁ Blackhawk ¥D5560v2-158 Mezzanine Emulator [Caaxx_7 (Disconnected @ Unknown)

[ Project Explorer | %

Press F8 (Resume)

The Debug and Console should look like this after the program runs:

% CCS Debug - Code Composer Studio

Fle Edit View Project Tools Run Scripts Window Help

|- K&-|a |- x| = i+ = 6~ |-
4”3"0“5@‘“& ﬁmm -0 i l:,\l":‘ ‘99’?‘1"

> W[z | @~ | & = |[cs678 omp X ,
= [C66xx_@] Hello World from thread = @

£l ¢ c6678_omp_heloworld [Code Composer Studio - Device Debugging] Rosber of thraade 4
5 Blackhawk XDS560v2-US8 Mezzanine Emulator/C66xx_0 (Suspended - SW Breakpoint) [C66xx_1] Hello World from thread = 1
= abort() at exit.c: 109 0x0C030CCO (abort has only skeletal debug info) [C66xx_3] Hello World from thread = 3

=4 Blackhawk XDS560v2-US8 Mezzanine Emulator /C66xx_1 (Suspended - SW Breakpoint) [C66xx_2] Hello World from thread
= abort() at exit,c: 109 0x0C030CCO (abort has only skeletal debug info)
(=4 Blackhawk XDS560v2-US8 Mezzanine Emulator [C66xx_2 (Suspended - SW Breakpoint)
= abort() at exit.c: 109 0x0C030CCO (abort has only skeletal debug info)
=P Blackhawk XDS560v2-US8 Mezzanine Emulator /C66xx_3 (Suspended - SW Breakpoint)
= abort() at ext.c: 103 0x0C030CCO (abort has only skeletal debug info)
2 Blackhawk XDSS60v2-US8 Mezzanine Emulator/C66xx_4 (Disconnected : Unknown)
P Blackhawk XDS560v2-US8 Mezzanine Emulator /C66xx_S (Disconnected : Unknomwn)
x@ Blackhawk XDS560v2-US8 Mezzanine Emulator /C66xx_6 (Disconnected : Unknown)
x@ Blackhawk XDS560v2US8 Mezzanine Emulator [C66xx_7 (Disconnected : Unknown)

Changing the number of processors (threads):

Here we will change the demo to run on 8 cores, instead of the 4 cores the demo originally uses.
Update omp_config.cfg:

var OpenMP = xdc.useModule('ti.omp.utils.OpenMP');

OpenMP. setNumProcessors(8) ;

OpenMP.autoDnldCore = false;

Update omp_hello.c:

#tdefine NTHREADS 8
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Rebuild and run.

Restarting the demo

When the Hello World demo program has been restarted, there is a special procedure to run again,
without restarting the debug session.

First, select all cores:

74‘\H'mectE:dofer:4;$Ddup X =Ty
= L i
= &% c6678_omp_helloworld [Code Composer Studio - D:

e tor /
= asbort() at €xit.c:109 0x0C030CCO (abort has only s

Next, press Restart, then click on main() core 0:

[ Project Explorer | %5 Debug &2 l =

IS |§>.@§>.®-ﬁ|%!e5l@v
=& c6678_omp_helloworld [Code Composer Studio - Device Q]

=g Blackhawk XD5560v2-USE Mezzanine Emulator/C66xx_0 (SUSpent
nain() at omp_hel

ti_omp_utils_OpenMP_mainTask__I{unsigned int, unsigned in
ti_sysbios_knl_Task_exit_ E() at Task.c:396 0x0C016B60
ti_omp_utils_OpenMP_mainTask__I{unsigned int, unsigned in
= 0x00000000 {(no symbols are defined for 0x00000000)

----- 52 Blackhawk XDS560v 2-USE Mezzanine Emulator [C68xx_1 (Running
----- 52 Blackhawk XDS560v 2-USB Mezzanine Emulator [C66xx_2 (Running
----- 5 Blackhawk XDS560v 2-USB Mezzanine Emulator [C66xx_3 (Running
----- o Blackhawk XDS560v 2-USB Mezzanine Emulator [C66xx_4 (Running
----- o2 Blackhawk XDS560v 2-USB Mezzanine Emulator [C66xx_5 (Running
----- o Blackhawk XDS560v 2-USB Mezzanine Emulator [C66xx_6 (Running
----- @ Blackhawk XDS560v 2-USB Mezzanine Emulator [C66xx_7 (Running

Finally, press F8 (resume). It may need to be pressed twice.
E] consale E@l
6678_omp_helloworld:CIO

Number of threads = 8

[CB6xx_2] Hello World from thread =
[CBBxx_3] Hello World from thread =
[CeBxx_5] Hello World from thread =
[CeBxx_1] Hello World from thread =
[Ce6xx_4] Hello World from thread =
[CB6xx_6] Hello World from thread =
[CB6xx_7] Hello World from thread =
[CBExx_8] Helle World from thread =

L TN I R N S BTV ]

Alternatively, you may "group" the cores to make the process slightly more streamlined:
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Crueace i) k=]

v [ Comnect Target CHi4AteC
Disconnect Target Ctri+Ait+0
Enable Global Sreakponts
Enable Halt On Reset
Enatle 05 Debiggny

Open GEL Fies Yiew

Remove &1 Termnated.
2 Relaunch

¥, Terminste and Remove
L Terminate Disconnect Al

Fropertios

Click on "Group 1" and press Restart:

() Project Explorer

20

AT IR R T

@ v

= &

B

B8 c6678_omp_helloworld [Code Composer Studio - Device Debugging]

i
2
b
7
N
1
g
&
g
Fa)
¢
i

main() at omp_hefio.c:23 0x0C029880

ti_omp_utils_OpenMP_mainTask__I(unsigned int, unsigne
ti_sysbios_knl_Task_exit_ E() at Task.c:396 0x0CD1686C
ti_omp_utils_OpenMP_mainTask__I(unsigned int, unsigne’
| 0x00000000 (no symbols are defined for 0x00000000)
@ Blackhawk XDS560v2-USB Mezzanine Emulator/C66xx_1 (Run
@ Blackhawk XDS560v2-USB Mezzanine Emulator /C66xx _2 (Run
»® Blackhawk XDS560v2-USB Mezzanine Emulator/C66xx_3 (Run
i »@ Blackhawk XDS560v2-USB Mezzanine Emulator /C66xx_4 (Run
@ Blackhawk XDS560v2-USB Mezzanine Emulator /C66xx_S (Runy
I »® Blackhawk XDS560v2-USB Mezzanine Emulator /C66xx_6 (Run
»@ Blackhawk XDS560v2-USB Mezzanine Emulator /C66xx_7 (Run

Press F8 (twice):

6678 _omp_helloworld: CIO
Number of threads = 8

[CeBxx_1] Hello World from thread =
[CeBxx_2] Hello World from thread =
[CeBxx_3] Hello World from thread =
[Ce6xx_4] Hello World from thread =
[CeBxx_5] Hello World from thread =
[CeBxx_B] Hello World from thread =
[CBBxx_7] Hello World from thread =

R RV T R WU N
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