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static int flexio_mmap(struct file *file, struct vm_area_struct *vma)
{

unsigned long page, start, size;
volatile void *pos;

start = (unsigned long)((char *)vma->vm_start);
pos = flexio_mmap_buffer;
size = (unsigned long)(vma->vm_end-vma->vm_start);

while (size > 0) {
page = fvirt_to_phys((unsigned long)pos);
if (remap_page_range(start, page, PAGE_SIZE, PAGE_SHARED))

return -EAGAIN;
start += PAGE_SIZE;
pos += PAGE_SIZE;
size -= PAGE_SIZE;

}

return 0;
}
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int flexio_map_memory(unsigned long useraddr)
{

char *kernaddr=NULL;
unsigned long phys_addr=0;

/* Get the physical address of the virtual user address */
phys_addr = flexio_usr_to_phys((volatile void *)useraddr);

/* Get a kernel virtual address for the physical address */
kernaddr = phys_to_virt((unsigned long)phys_addr);

}

/* Page table lookup to get the the physical address */
static inline void *flexio_usr_to_phys(volatile void *address)
{

pgd_t * pgd;
pmd_t * pmd;
pte_t * pte;

pgd = pgd_offset(current->mm, (unsigned long)address);
pmd = pmd_offset(pgd, (unsigned long)address);
pte = pte_offset(pmd, (unsigned long)address);

return((void *) ( ( pte_page(*pte) +
(((unsigned long)address)&(PAGE_SIZE-1)))

& ˜PAGE_OFFSET));
}
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file_copy_remaining = input_file_size;

/* Read the input file in chunks of DISK_BLOCK_SIZE
and write to output file */

while (file_copy_remaining > 0) {
flexio_read(infile_ptr, flexio_kernel_buffer, DISK_BLOCK_SIZE);

flexio_write(outfile_ptr, flexio_kernel_buffer, DISK_BLOCK_SIZE);

file_copy_remaining -= DISK_BLOCK_SIZE;
}
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while (blocks_to_move > 0) {
/* Read input file block from the Buffer Cache or Disk */
input_bh = bread(input_dev, curr_input_block, DISK_BLOCK_SIZE);

/* Get an empty Buffer for the output file */
output_bh = getblk(output_dev, curr_output_block, DISK_BLOCK_SIZE);

/* Copy the input file block contents to output file block */
memcpy(output_bh->b_data, input_bh->b_data, DISK_BLOCK_SIZE);

/* mark the output file block uptodate and dirty so that it gets
* written to the disk when synced (flushed)
*/

mark_buffer_uptodate(output_bh, 1);
mark_buffer_dirty(output_bh, 0);

blocks_to_move--;
}
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inaddr = NULL;
outaddr = NULL;

/* Memory map the input file to inaddr */
inaddr = do_mmap(infile_ptr, inaddr, infile_size,

PROT_READ, MAP_FILE|MAP_SHARED, 0);
/* Memory map the output file to outaddr */
outaddr = do_mmap(outfilp, outaddr, infile_size,

PROT_READ|PROT_WRITE,MAP_FILE|MAP_SHARED, 0);

memcpy(outaddr, inaddr, infile_size);
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/* SENDERcode */
while (file_size > 0) {

ret = read(fdin, buffer, chunk_size);
sendto(sockfd, buffer, ret, 0x40, &receiver,

sizeof(receiver));
file_size -= chunk_size;

}
/* RECEIVER code */

while (file_size > 0) {
ret = recvfrom(sockfd, buffer, chunk_size, 0,

(struct sockaddr *)&sender, &len);
write(fdout, buf, ret);
file_size -= chunk_size;

}
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A Simple I/O operation with the WildForce
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1 - Copy from user-kernel
2 - Copy from kernel-user
3 - DMA
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1 - Copy from user-kernel
2 - Copy from kernel-user
3 - DMA

I/O with WildForce board with the input/output being a File
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int get_info_from_chrdev_table(unsigned int major,
struct wildforce_info *info)

{
/* chrdevs - Character Device table

* major - Major number of WildForce driver
* wildforce_info - FlexIO structure to hold WildForce
* driver info
* fops - Has the entry point information
*/

if (!chrdevs[major].fops)
return -ENODEV;

info->fops = chrdevs[major].fops;
info->name = chrdevs[major].name;

return 0;
}
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WildForce APIs
(To configure the
WildForce driver) FlexIO driver (To perform the I/O)
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1 - Copy from user-kernel(eliminated)
2 - Copy from kernel-user(eliminated)
3 - DMA
4 - Memcpy

memory mapped buffers
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File Subsystem API

File Subsystem
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Memory

FPGA
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WildForce Board

memory mapped buffers

actual buffers
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Kernel WildForce APIs
(To configure the 
WildForce driver)

memory mapped buffers

FlexIO driver (To perform the I/O)

Step2: FlexIO performing the I/O
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1 - Copy from user-kernel (eliminated)
2 - Copy from kernel-user (eliminated)
3 - DMA
4 - Memcpy
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/* Major number of the device. We could choose any number that is not
* already existing, in this we have just chosen 30 for eg.
*/

#define MYDRIVER_MAJOR30

/* File operations we define for the driver. This is what defines what
* entry points the driver is going to have.
* In this case, we only have open(), close() and ioctl()
* We could have any other if there is a need.
*/

static struct file_operations my_driver_fops = {
NULL, /* loff_t lseek(struct file *,loff_t,int) */
NULL, /* ssize_t read(struct file *,char *,size_t,loff_t *) */
NULL, /* ssize_t write(struct file *, const char *, size_t, loff_t *) */
NULL, /* int readdir(struct file *,void *,filldir_t) */
NULL, /* u_int poll(struct file *, struct poll_table_struct *) */
my_driver_ioctl, /* int ioctl(struct inode *,struct file *,u_int,u_long) */
NULL, /* int mmap(struct file *, strcut vm_armea_struct *) */
my_driver_open, /* int open(struct inode *, struct file *) */
NULL, /* int flush(struct file *); */
my_driver_close, /* int release(struct inode *,struct file *) */
NULL, /* int fsync(struct file *,struct dentry *) */
NULL, /* int fasync(int, struct file *, int) */
NULL, /* int check_media_change(kdev_t dev) */
NULL, /* int revalidate(kdev_t dev) */
NULL /* int lock(struct file*, int, struct file_lock *) */

};

/* The driver init fn. One of the most important things to do here is
* register the driver as a character/block device driver. It makes an
* entry in the character/block device table (this is the case if the
* driver is built into the kernel...driver is up when the kernel boots)
* This fn will be called by some other kernel routine where all the
* drivers are initialized
* If we do not want the driver to be built into the kernel, we can make it
* as a module (load/unload the driver after the kernel boots). In this case,
* the module init will have to register the driver as a character/block
* device driver.
*/

int my_driver_init(void)
{

/* MYDRIVER_MAJORwill be the same number with which an entry
* in /dev will be made using mknod...for eg.
* mknod /dev/my_driver c 30 0
* will create a device file called my_driver in /dev....which
* will be used by the user code to open/ioctl/close the driver
* as done for a normal file
*/

register_chrdev(MYDRIVER_MAJOR, "mydriver", &my_driver_fops);
}

/* This is the fn which opens the driver and does some data structure
* initializations.....ultimately this is what returns the file descriptor
* (file handle) to the user process which opened the driver. This file
* descriptor is used for accessing the driver from then on in the user code.
* But, for that we need not return the file descriptor here. The file
* subsystem takes care of that
*/

static int my_driver_open(struct inode *inode, struct file *filp)
{

/* We can also initialize the driver private data structures here
* and have the pointer (if needed) in the filp->private_data,

^�Ñ



* so that it can be used anywhere in the driver as all the
* entry points have the struct file *filp as an argument.
*/

}

/* fn to close the driver */
int my_driver_close(struct inode *inode, struct file *filp)
{

/* We can also un-initialize the driver private data structures here
* and free all the memory what we allocated
*/

}

/* ioctl interface for the driver. Can be used to configure the driver options
* using this. As discussed before, it gets passed the filp pointer. So, we
* have access to the private data structures of the driver, which can be
* modified here based on the user input. For eg. if it a driver for I/O
* and the private data structures holds information related to the I/O,
* it can be modified/configured here based on the user input
*/

static int my_driver_ioctl(struct inode *inode, struct file *filp,
unsigned int cmd, unsigned long val)

{
switch (cmd) {

case: IOCTL_DEFINITIONS
/* related code for the ioctl */

}
}
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#ifndef __TSC_H
#define __TSC_H

#include <stdio.h>

/* Macros to read TimeStamp Counter */

#define rdtscl(low) \
__asm__ __volatile__ ("rdtsc" : "=a" (low) : : "edx")

#define rdtscll(val) \
__asm__ __volatile__ ("rdtsc" : "=A" (val))

#define HZ 100
#define USEC_PER_SEC1000000L
#define USEC_PER_JIFFIES (1000020/HZ)

unsigned long cps = 0;
unsigned long cpus = 0;
unsigned long cpj = 0;

/* Convert ticks to micro seconds */
inline unsigned long long cycles_to_usec(unsigned long long update)
{

return ((unsigned long long)(((double)update*(double)USEC_PER_JIFFIES )/(doub le)cpj) );
}

/* Read /proc/flexio/timer for the cycles per jiffies value
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* calibrated by FlexIO driver
*/

int read_proc(void)
{

FILE *fp;
char buff[200], a[3][16];

memset(buff, 0, 200);
fp = fopen("/proc/flexio/timer", "r");
if (!fp) {

perror("fopen");
exit(1);

}

fgets(buff, sizeof(buff), fp);
fgets(buff, sizeof(buff), fp);
sscanf(buff, "%s\t%s\t%s\n", a[0], a[1], a[2]);

cps = (unsigned long)atoi(a[0]);
cpus = (unsigned long)atoi(a[1]);
cpj = (unsigned long)atoi(a[2]);

fclose(fp);
}

#endif // __TSC_H
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USAGE- ./fileIO inputfile sizeof_individual_transfer

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/time.h>

#include "tsc.h"

unsigned long long startTicks=0, endTicks=0;

int main(int argc, char **argv)
{

int file_size, size, ret;
int fdin, fdout;
struct stat statbuf;
char *buf;

read_proc();

/* Input file */
fdin = open(argv[1], O_RDONLY);

7U\



if (fdin < 0) {
perror("open");
exit(1);

}
if (fstat(fdin, &statbuf) < 0) {

perror("fstat");
close(fdin);
exit(1);

}
file_size = statbuf.st_size;

/* Output file */
fdout = open("./outputfile", O_RDWR|O_CREAT|O_TRUNC,S_IRWXU|S_IRWXG|S_IRWXO);
if (fdout < 0) {

perror("open");
close(fdin);
exit(1);

}
/* Size of the individual data transfer */
size = atoi(argv[2]);
buf = (char *)malloc(size);
memset(buf, 0, size);

if (file_size < size)
size = file_size;

rdtscll(startTicks);
while (file_size > 0) {

ret = read(fdin, buf, size);
if (ret < 0) {

perror("read");
close(fdin); close(fdout);
free(buf);
exit(1);

}
ret = write(fdout, buf, size);
if (ret < 0) {

perror("write");
close(fdin); close(fdout);
free(buf);
exit(1);

}
file_size -= size;
if (file_size < size)

size = file_size;
}
rdtscll(endTicks);
fprintf(stderr, "Time for the operation was: %Lu

micro seconds\n", cycles_to_usec(endTicks-startTicks));

free(buf);
fsync(fdin); fsync(fdout);
close(fdin); close(fdout);

}
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USAGE- ./fileIO_mmap inputfile

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/ioctl.h>
#include <sys/mman.h>
#include <sys/stat.h>
#include <sys/time.h>

#include "tsc.h"

unsigned long long startTicks=0, endTicks=0;

int main(int argc, char **argv)
{

char *ifsptr=NULL, *ofsptr=NULL;
int fdin, fdout;
struct stat statbuf;

read_proc();
/* Input file */
fdin = open(argv[1], O_RDONLY);
if (fdin < 0) {

perror("open");
exit(1);

}
if (fstat(fdin, &statbuf) < 0) {

perror("fstat");
close(fdin);
exit(1);

}
if ((ifsptr = mmap(0, statbuf.st_size, PROT_READ,

MAP_FILE|MAP_SHARED, fdin, 0)) == NULL) {
perror("mmap");
close(fdin);
exit(1);

}
/* Output file */
fdout = open("./outputfile", O_RDWR|O_CREAT|O_TRUNC,S_IRWXU|S_IRWXG|S_IRWXO);
if (fdout < 0) {

perror("open");
close(fdin);
exit(1);

}
/* Setting the size of the output file */
if (lseek(fdout, statbuf.st_size-1, SEEK_SET) < 0) {

perror("lseek");
close(fdin); close(fdout);
exit(1);
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}
/* IF you do not do this, memcpy will result in a bus error */
/* What it does is something like validating the address for the memcpy */
if (write(fdout, "", 1) != 1) {

perror("write");
close(fdin); close(fdout);
exit(1);

}
if ((ofsptr = mmap(0, statbuf.st_size, PROT_READ|PROT_WRITE,

MAP_FILE|MAP_SHARED, fdout, 0)) == NULL) {
perror("mmap");
close(fdin); close(fdout);
exit(1);

}

rdtscll(startTicks);
/* Actual transfer */
memcpy(ofsptr, ifsptr, statbuf.st_size);
rdtscll(endTicks);
fprintf(stderr, "Time for the operation was: %Lu

micro seconds\n", cycles_to_usec(endTicks-startTicks));

fsync(fdin); fsync(fdout);
close(fdin); close(fdout);

}
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USAGE- ./fl_fileIO inputfile

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/ioctl.h>
#include <sys/mman.h>
#include <sys/stat.h>
#include <sys/time.h>

#include <linux/flexio_ioctls.h>

#include "tsc.h"

#define PAGE_SIZE (1UL << 12)
#define PAGE_MASK(˜(PAGE_SIZE-1))

unsigned long long startTicks=0, endTicks=0;
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int main(int argc, char **argv)
{

int fd, rval, *filedata, file_size;
int fdin, fdout;
struct stat statbuf;

read_proc();
filedata = (int *)malloc(sizeof(int)*2);

/* Input file */
fdin = open(argv[1], O_RDONLY);
if (fdin < 0) {

perror("open");
exit(1);

}
if (fstat(fdin, &statbuf) < 0) {

perror("fstat");
close(fdin);
exit(1);

}
/* Output file */
fdout = open("./outputfile", O_RDWR|O_CREAT|O_TRUNC,S_IRWXU|S_IRWXG|S_IRWXO);
if (fdout < 0) {

perror("open");
close(fdin);
exit(1);

}
/* Open the FlexIO driver */
fd = open("/dev/flexio", 0);
if (fd < 0) {

perror("open");
close(fdin); close(fdout);
exit(1);

}
file_size = statbuf.st_size;
filedata[0] = fdin;
filedata[1] = file_size;
rval=ioctl(fd, FLEXIO_SET_INPUT, (void *)filedata);
if(rval!=0) {

perror("FLEXIO_SET_INPUT");
close(fd); close(fdin); close(fdout);
exit(1);

}
filedata[0] = fdout;
filedata[1] = file_size;
rval=ioctl(fd, FLEXIO_SET_OUTPUT, (void *)filedata);
if(rval!=0) {

perror("FLEXIO_SET_OUTPUT");
close(fd); close(fdin); close(fdout);
exit(1);

}
rdtscll(startTicks);
/* use FILE_KERNEL_READ_WRITEinstead of BUFCACHE_FILE_KERNEL_READ_WRITE

* for FlexIO to use a kernel buffer */
rval=ioctl(fd, BUFCACHE_FILE_KERNEL_READ_WRITE,file_size);
if(rval!=0) {

perror("BUFCACHE_FILE_KERNEL_READ_WRITE") ;
close(fd); close(fdin); close(fdout);
exit(1);

}
rdtscll(endTicks);
fprintf(stderr, "Time for the operation was: %Lu

micro seconds\n", cycles_to_usec(endTicks-startTicks));
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free(filedata);
close(fd);
fsync(fdin); fsync(fdout);
close(fdin); close(fdout);

}
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USAGE- ./fl_mmap_fileIO inputfile

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/ioctl.h>
#include <sys/mman.h>
#include <sys/stat.h>
#include <sys/time.h>

#include <linux/flexio_ioctls.h>

#include "tsc.h"

#define PAGE_SIZE (1UL << 12)
#define PAGE_MASK(˜(PAGE_SIZE-1))

unsigned long long startTicks=0, endTicks=0;

int main(int argc, char **argv)
{

int fd, rval, *filedata, file_size;
int fdin, fdout;
struct stat statbuf;

read_proc();

filedata = (int *)malloc(sizeof(int)*2);

/* Input file */
fdin = open(argv[1], O_RDONLY);
if (fdin < 0) {

perror("open");
exit(1);

}
if (fstat(fdin, &statbuf) < 0) {

perror("fstat");
close(fdin);
exit(1);

}
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/* Output file */
fdout = open("./outputfile", O_RDWR|O_CREAT|O_TRUNC,S_IRWXU|S_IRWXG|S_IRWXO);
if (fdout < 0) {

perror("open");
close(fdin);
exit(1);

}
/* Setting the output file size */
if (lseek(fdout, statbuf.st_size-1, SEEK_SET) < 0) {

perror("lseek");
close(fdin); close(fdout);
exit(1);

}
/* IF you do not do this, memcpy will result in a bus error */
/* What it does is something like validating the address for the memcpy */
if (write(fdout, "", 1) != 1) {

fprintf(stderr,"Couldn’t write to outputfile");
perror("");
close(fdin); close(fdout);
exit(1);

}
fd = open("/dev/flexio", 0);
if (fd < 0) {

perror("open");
close(fdin); close(fdout);
exit(1);

}
file_size = statbuf.st_size;
filedata[0] = fdin;
filedata[1] = file_size;
rval=ioctl(fd, FLEXIO_SET_INPUT, (void *)filedata);
if(rval!=0) {

perror("FLEXIO_SET_INPUT");
close(fd); close(fdin); close(fdout);
exit(1);

}
filedata[0] = fdout;
filedata[1] = file_size;
rval=ioctl(fd, FLEXIO_SET_OUTPUT, (void *)filedata);
if(rval!=0) {

perror("FLEXIO_SET_OUTPUT");
close(fd); close(fdin); close(fdout);
exit(1);

}
rdtscll(startTicks);
rval=ioctl(fd, FILE_MMAP_KERNEL_READ_WRITE,file_size);
if(rval!=0) {

perror("FILE_MMAP_KERNEL_READ_WRITE");
close(fd); close(fdin); close(fdout);
exit(1);

}
rdtscll(endTicks);
fprintf(stderr, "Time for the operation was: %Lu

micro seconds\n", cycles_to_usec(endTicks-startTicks));

free(filedata);
close(fd);
fsync(fdin); fsync(fdout);
close(fdin); close(fdout);

}
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USAGE- ./rawIO no_1024_blocks_size

#!/bin/sh

# Change the value of count for different file sizes

# Input partition
in=/dev/sdc1
# Output partition
out=/dev/sdc2

echo in will be $in out will be $out

# Input partition is filled with random data
dd if=/dev/urandom of=/d0/in bs=1024 count=$1 >/dev/null 2>&1
dd if=/d0/in of=$in bs=1024 count=$1 >/dev/null 2>&1

# Output partition is filled with zeroes
dd if=/dev/zero of=$out bs=1024 count=$1 >/dev/null 2>&1

echo before running tst
./fl_raw_fileIO -i $in -o $out -d /dev/flexio -m 1 -b $1

echo checking $out against original
dd if=$out of=/d0/out bs=1024 count=$1 >/dev/null 2>&1
diff /d0/in /d0/out

echo checking $in against original
dd if=$in of=/d0/out bs=1024 count=$1 >/dev/null 2>&1
diff /d0/in /d0/out
echo diff complete

free
echo
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USAGE- Called by rawIO script (look at the script).

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/ioctl.h>
#include <sys/mman.h>
#include <sys/stat.h>
#include <sys/time.h>

#include <linux/flexio_ioctls.h>

#include "tsc.h"

#define PAGE_SIZE (1UL << 12)
#define PAGE_MASK(˜(PAGE_SIZE-1))

unsigned long long startTicks=0, endTicks=0;

int main(int argc, char **argv)
{

int fd, rval, *filedata, file_size;
FILE *fpin, *fpout;
int blocks_to_move = atoi(argv[3]);

read_proc();

filedata = (int *)malloc(sizeof(int)*2);

/* Input disk partition */
fpin = fopen(argv[1], "r");
if (!fpin) {

perror("open");
exit(1);

}
/* Output disk partition */
fpout = fopen(argv[2], "w");
if (!fpout) {

perror("open");
fclose(fpin);
exit(1);

}
/* Opening FlexIO */
fd = open("/dev/flexio", 0);
if (fd < 0) {

perror("open");
fclose(fpin); fclose(fpout);
exit(1);

}
rval=ioctl(fd, FLEXIO_SET_INPUT_RAW, fileno(fpin));
if(rval!=0) {

perror("FLEXIO_SET_INPUT_RAW");
close(fd); fclose(fpin); fclose(fpout);
exit(1);

}
rval=ioctl(fd, FLEXIO_SET_OUTPUT_RAW,fileno(fpout));
if(rval!=0) {

perror("FLEXIO_SET_OUTPUT_RAW");
close(fd); fclose(fpin); fclose(fpout);
exit(1);

}
rdtscll(startTicks);
rval=ioctl(fd, RAW_KERNEL_READ_WRITE,blocks_to_move);
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if(rval!=0) {
perror("RAW_KERNEL_READ_WRITE");
close(fd); fclose(fpin); fclose(fpout);
exit(1);

}
rdtscll(endTicks);
fprintf(stderr, "Time for the operation was: %Lu

micro seconds\n", cycles_to_usec(endTicks-startTicks));

close(fd);
fclose(fpin); fclose(fpout);

}
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USAGE- ./sender inputfile rx_ip_addr sizeof_individual_transfer

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/time.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>

#include "tsc.h"

#define COMMON_PORT4444

unsigned long long startTicks=0, endTicks=0;

int fdin, sockfd;

void terminate_sender()
{

fprintf(stderr, "Terminating sender\n");
close(sockfd);
close(fdin);
exit(1);

}

#define SIZE 1024

int main(int argc, char **argv)
{

int file_size, size, ret, written;
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struct stat statbuf;
struct sockaddr_in sender, receiver;
char *buf, first[SIZE];

signal(SIGINT, terminate_sender);

read_proc();

size = atoi(argv[3]);

fdin = open(argv[1], O_RDONLY);
if (fdin < 0) {

perror("open");
exit(1);

}
if (fstat(fdin, &statbuf) < 0) {

perror("fstat");
close(fdin);
exit(1);

}
file_size = statbuf.st_size;

buf = (char *)malloc(size);
memset(buf, 0, size);
memset(first, 0, SIZE);

if (file_size < size)
size = file_size;

receiver.sin_family = AF_INET;
receiver.sin_addr.s_addr = inet_addr(argv[2]);
receiver.sin_port = htons(COMMON_PORT);

if ((sockfd = socket(AF_INET, SOCK_DGRAM,0)) < 0) {
perror("socket");
exit(1);

}
sender.sin_family = AF_INET;
sender.sin_addr.s_addr = htonl(INADDR_ANY);
sender.sin_port = htons(COMMON_PORT);
if (bind(sockfd, (struct sockaddr *)&sender, sizeof(sender)) < 0) {

perror("bind");
close(sockfd); close(fdin);
free(buf);
exit(1);

}
ret = read(fdin, first, SIZE);
if (ret < 0) {

perror("read");
free(buf);
close(fdin); close(sockfd);
exit(1);

}
/* send 1024 bytes to start the clock on the receiver side */
if ((written = sendto(sockfd, first, ret, 0x40 /* MSG_DONTWAIT*/,

(struct sockaddr *)&receiver, sizeof(receiver))) < 0) {
perror("sendto");
free(buf);
close(fdin); close(sockfd);
exit(1);

}
file_size -= written;
if (file_size < size)
if (file_size < size)

size = file_size;
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rdtscll(startTicks);
while (file_size > 0) {

ret = read(fdin, buf, size);
if (ret < 0) {

perror("read");
free(buf);
close(fdin); close(sockfd);
exit(1);

}
if ((written = sendto(sockfd, buf, ret, 0x40 /* MSG_DONTWAIT*/,

(struct sockaddr *)&receiver, sizeof(receiver))) < 0) {
perror("sendto");
free(buf);
close(fdin); close(sockfd);
exit(1);

}
if (written != ret)

fprintf(stderr, "%d %d\n", written, ret);

file_size -= size;
if (file_size < size) {

size = file_size;
}

/* Time to breathe...if not, it will not get memory */
usleep(1);

}
rdtscll(endTicks);
fprintf(stderr, "Time for the operation was: %Lu

micro seconds\n", cycles_to_usec(endTicks-startTicks));

close(fdin); close(sockfd);
free(buf);

}
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USAGE- ./receiver sizeoffile sizeof_indivivual_transfer

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/time.h>
#include <sys/socket.h>
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#include <netinet/in.h>
#include <arpa/inet.h>

#include "tsc.h"

#define COMMON_PORT4444

unsigned long long startTicks=0, endTicks=0;

int sockfd, fdout;

void terminate_client()
{

fprintf(stderr, "Terminating client\n");
close(sockfd);
close(fdout);
exit(1);

}

#define SIZE 1024

int main(int argc, char **argv)
{

int size, ret, len, recvbufsize;
char *buf, first[SIZE];
struct sockaddr_in receiver, sender;
int tx_size;

signal(SIGINT, terminate_client);

read_proc();

fdout = open("./outputfile", O_RDWR|O_CREAT|O_TRUNC,S_IRWXU|S_IRWXG|S_IRWXO);
if (fdout < 0) {

perror("open");
exit(1);

}
size = atoi(argv[2]);

buf = (char *)malloc(size);

if ((sockfd = socket(AF_INET, SOCK_DGRAM,0)) < 0) {
perror("socket");
close(fdout);
free(buf);
exit(1);

}
receiver.sin_family = AF_INET;
receiver.sin_addr.s_addr = htonl(INADDR_ANY);
receiver.sin_port = htons(COMMON_PORT);

if (bind(sockfd, (struct sockaddr *)&receiver, sizeof(receiver)) < 0) {
perror("bind");
close(sockfd); close(fdout);
free(buf);
exit(1);

}
tx_size = atoi(argv[1]);

ret = recvfrom(sockfd, first, SIZE, 0 /* MSG_WAITALL*/,
(struct sockaddr *)&sender, &len);

if (ret < 0) {
perror("recvfrom");
free(buf);
close(fdout); close(sockfd);
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exit(1);
}
ret = write(fdout, first, ret);
if (ret < 0) {

perror("write");
free(buf);
close(fdout); close(sockfd);
exit(1);

}
tx_size -= ret;
rdtscll(startTicks);
while (tx_size > 0) {

ret = recvfrom(sockfd, buf, size, 0 /* MSG_WAITALL*/,
(struct sockaddr *)&sender, &len);

if (ret < 0) {
perror("recvfrom");
free(buf);
close(fdout); close(sockfd);
exit(1);

}
if (ret != size)

fprintf(stderr, "%d %d\n", ret, size);
if (ret == 0)

break;
tx_size -= ret;
if (tx_size < size) {

size = tx_size;
}
ret = write(fdout, buf, ret);
if (ret < 0) {

perror("write");
free(buf);
close(fdout); close(sockfd);
exit(1);

}
}
rdtscll(endTicks);
fprintf(stderr, "Time for the operation was: %Lu

micro seconds\n", cycles_to_usec(endTicks-startTicks));

close(fdout); close(sockfd);
free(buf);

}
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USAGE- ./fl_nwIO_tx inputfile my_ip_addr rx_ip_addr port

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <fcntl.h>
#include <errno.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/time.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>
#include <linux/if_arp.h>
#include <linux/sockios.h>

#include "flexio_ioctls.h"

main(int argc, char **argv)
{

int fd, rval, fdin, file_size, *filedata;
struct flexio_eth_info *info;
struct stat statbuf;
char *buf;
unsigned long port;
struct sockaddr_in dest_addr;
struct arpreq r;
int sockfd, aret, i;
char command[100];

memset((char *)&statbuf, 0, sizeof(struct stat));
memset((char *)&r, 0, sizeof(struct arpreq));

/* Input file */
fdin = open(argv[1], O_RDONLY);
if (fdin < 0) {

perror("open");
exit(1);

}
if (fstat(fdin, &statbuf) < 0) {

perror("fstat");
close(fdin);
exit(1);

}
/* Opening FlexIO */
fd = open("/dev/flexio", 0);
if (fd < 0) {

perror("open");
exit(1);

}
filedata = (int *)malloc(sizeof(int)*2);
memset((char *)filedata, 0, sizeof(int)*2);

file_size = statbuf.st_size;
filedata[0] = fdin;
filedata[1] = file_size;
rval=ioctl(fd, FLEXIO_SET_INPUT, (void *)filedata);
if(rval!=0) {

perror("FLEXIO_SET_INPUT");
close(fd); close(fdin); free(filedata);
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exit(1);
}
info = (struct flexio_eth_info *)malloc(sizeof(struct flexio_eth_info));
memset((char *)info, 0, sizeof(struct flexio_eth_info));

/* ARP for the receiver’s hardware address */
memset(command, 0, 100);
strcpy(command, "ping -c 1 ");
strcat(command, argv[3]);
system(command);

/* Some time to breathe */
sleep(2);

sockfd = socket(AF_INET,SOCK_STREAM,0);
if (sockfd < 0) {

perror("socket");
close(fd); close(fdin); free(filedata); free(info);
exit(1);

}
dest_addr.sin_family = AF_INET;
dest_addr.sin_addr.s_addr = inet_addr(argv[3]);
dest_addr.sin_port = 0;
memcpy((char *)&r.arp_pa, (char *)&dest_addr, sizeof(struct sockaddr_in));
r.arp_flags = ATF_PERM;
/* Change this to the proper interface name if required */
strcpy(r.arp_dev, "eth0");

/* Get the hardware address from the ARP cache */
aret = ioctl(sockfd, SIOCGARP, &r);
if (aret < 0) {

perror("SIOCGARP ioctl error");
close(fd); close(fdin); free(filedata); free(info);
close(sockfd);
exit(1);

}
/* Change this to the proper interface name if required */
strcpy(info->ifname, "eth0");
info->saddr = inet_addr(argv[2]);
info->daddr = inet_addr(argv[3]);
info->nw_element_type = FLEXIO_SRC;
memcpy(info->h_dest, &r.arp_ha.sa_data, 6);

rval = ioctl(fd, FLEXIO_SET_NET_DEV, (void *)info);
if (rval < 0) {

perror("FLEXIO_SET_NET_DEV");
close(fd); close(fdin); free(info); free(filedata);
close(sockfd);
exit(1);

}
port = (unsigned long)atoi(argv[4]);
/* Note FLEXIO_TX_ETH can be used instead, but only for small files as

* it is very fast and overruns the receiver
*/

rval = ioctl(fd, FLEXIO_THROTTLE_TX, port);
if (rval < 0) {

perror("FLEXIO_THROTTLE_TX");
close(fd); close(fdin); free(info); free(filedata);
close(sockfd);
exit(1);

}

free(info); free(filedata);
close(fd); close(fdin); close(sockfd);

}
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USAGE- ./fl_nwIO_rx port sizeoffile sleeptime

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/time.h>

#include "flexio_ioctls.h"

main(int argc, char **argv)
{

int fd, rval, fdout, *filedata, num, size;
unsigned long port;

port = (unsigned long)atoi(argv[1]);
fdout = open("./outputfile", O_RDWR|O_CREAT|O_TRUNC,S_IRWXU|S_IRWXG|S_IRWXO);
if (fdout < 0) {

perror("open");
exit(1);

}

num = atoi(argv[2]);
size = num;
if (lseek(fdout, size-1, SEEK_SET) < 0) {

fprintf(stderr,"Couldn’t seek outputfile");
perror("lseek");
close(fdout);
exit(1);

}
if (write(fdout, "", 1) != 1) {

perror("write");
close(fdout);
exit(1);

}
if (lseek(fdout, 0, SEEK_SET) < 0) {

perror("lseek");
close(fdout);
exit(1);

}
fd = open("/dev/flexio", 0);
if (fd < 0) {

perror("open");
exit(1);

}

filedata = (int *)malloc(sizeof(int)*2);
memset((char *)filedata, 0, sizeof(int)*2);
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filedata[0] = fdout;
filedata[1] = size;
rval=ioctl(fd, FLEXIO_SET_OUTPUT, (void *)filedata);
if(rval!=0) {

perror("FLEXIO_SET_OUTPUT");
close(fd); close(fdout); free(filedata);
exit(1);

}
rval = ioctl(fd, FLEXIO_RX_ETH, port);
if (rval < 0) {

perror("FLEXIO_RX_ETH");
close(fd); close(fdout); free(filedata);
exit(1);

}
/* Though the receiver is blocking, give it time till

* it receives all the packets
*/

sleep(atoi(argv[3]));

fsync(fd);
close(fd); close(fdout);
free(filedata);

}
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