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Class Objectives

At the end of this class you should know how to use DMA to get  
data from the PPE to the SPE using a buffer

Trademarks - Cell Broadband Engine and Cell Broadband Engine Architecture are trademarks of Sony 
Computer Entertainment, Inc.
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Class agenda

DMA transfer into an SPE from a PPE

Example of mfc_get
– /opt/cell_class/Hands-on-30/DMA/DMA_get
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DMA data into an SPU - mfc_get
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DMA Example: Read into Local Store

void dma_mem_to_ls(unsigned int mem_addr,
volatile void *ls_addr,unsigned int size)

{
unsigned int tag = 0;
unsigned int mask = 1;
mfc_get(ls_addr,mem_addr,size,tag,0,0);
mfc_write_tag_mask(mask);
mfc_read_tag_status_all();

}

Set tag mask

Wait for all tag 
DMA completed

Read contents 
of mem_addr
into ls_addr
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Using libspe 2.x – synchronous thread model
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common.h
#ifndef __common_h__
#define __common_h__

/* This union helps clarify calling parameters 
between the PPE and the SPE. */

typedef union
{
unsigned long long ull;
unsigned int ui[2];
void *p;

} addr64;

#endif /* __common_h__ */
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#include "../common.h"

#include <libspe2.h>
#include <pthread.h>
#include <stdlib.h>
#include <stdio.h>
#include <sys/wait.h>
#include <string.h>

#define NUM_THREADS 8

typedef struct {
spe_context_ptr_t spe_context;
void *argp;
void *envp;

} thread_args_t;

void *spe_thread( void *voidarg ) {

thread_args_t *arg = (thread_args_t *)voidarg;

unsigned int runflags = 0;
unsigned int entry = SPE_DEFAULT_ENTRY;

spe_context_run( arg->spe_context, &entry, 
runflags, arg->argp, arg->envp, NULL );

pthread_exit( NULL );
}

/* String to pass to SPE */
char parameter_data[ NUM_THREADS ][128] 

__attribute__ ((aligned (128)));

/* this is the pointer to the SPE code, to be used 
at thread creation time */

extern spe_program_handle_t hello_spu;

The ppu
program
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int main( int argc, char *argv[] ) {

int i;

puts( "PPE: Hello World!");

for ( i=0; i < NUM_THREADS; i++ ) {
sprintf( parameter_data[i], "This space for rent. 
(%d)\n", i );

}

pthread_t threads[ NUM_THREADS ];
spe_context_ptr_t spe_contexts[ NUM_THREADS ];
thread_args_t thread_args[ NUM_THREADS ];

for ( i=0; i < NUM_THREADS; i++ ) {
spe_contexts[i] = spe_context_create( 0, NULL ); // 
(flags, gang)
spe_program_load( spe_contexts[i], &hello_spu );

thread_args[i].spe_context = spe_contexts[i];
thread_args[i].argp = &parameter_data[i];
thread_args[i].envp = NULL;

pthread_create( &threads[i], NULL, &spe_thread, 
&thread_args[i] );

}

for ( i=0; i < NUM_THREADS; i++ ) {
pthread_join( threads[i], NULL );

}

for ( i=0; i < NUM_THREADS; i++ ) {
spe_context_destroy( spe_contexts[i] );

}

printf("PPE: Done\n");

return 0;
}
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The ppu Makefile

########################################################################

# Target

########################################################################

PROGRAM_ppu = hello_asynchronous

#CC_OPT_LEVEL = -O0 -g

########################################################################

# Local Defines

########################################################################

IMPORTS = ../spu/hello_spu.a -lspe2 -lpthread

########################################################################

# make.footer

########################################################################

ifdef CELL_TOP

include $(CELL_TOP)/buildutils/make.footer

else

include ../../../../make.footer

endif
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The spu program

#include "../common.h"

#include <spu_mfcio.h>

#include <stdio.h>

unsigned char parameter_area[128] __attribute__ ((aligned (128)));

int main(unsigned long long speid, addr64 argp, addr64 envp) 

{

/* Here is the actual DMA call */

/* the first parameter is the address in local store to place the data */

/* the second parameter holds the main memory address         */

/* the third parameter holds the number of bytes to DMA       */

/* the fourth parameter identifies a "tag" to associate with this DMA  */

/* (this should be a number between 0 and 31, inclusive)      */

/* the last two parameters are only useful if you've implemented your  */

/* own cache replacement management policy.  Otherwise set them to 0.  */

mfc_get(parameter_area, argp.ull, 128, 31, 0, 0);
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The spu program

/* Now, we set the "tag bit" into the correct channel on the hardware  */

/* this is always 1 left-shifted by the tag specified with the DMA     */

/* for whose completion you wish to wait.                     */

mfc_write_tag_mask(1<<31);

/* Wait for the data array DMA to complete. */

mfc_read_tag_status_all();

printf("SPE: Data received is: %s", parameter_area );

return 0;

}
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The spu Makefile
########################################################################
# Target
########################################################################
PROGRAMS_spu := hello_spu
LIBRARY_embed := hello_spu.a

#CC_OPT_LEVEL = -O0 -g
########################################################################
# Local Defines
########################################################################
########################################################################
#                       make.footer
########################################################################
ifdef CELL_TOP

include $(CELL_TOP)/buildutils/make.footer
else

include ../../../../make.footer
endif
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