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Abstract NRD(Network RamDisk) is a scheme which allows a system to use the memory of the remote systems
just as his own block device via networking. Basically, it consists of a client requesting an NRD access and server
providing the NRD. In this paper, we describe the design, implementation and experiment of the block device driver
for accessing the NRD in the Linux kernel(2.6) level. First of all, we have analyzed the flow of processing the
requests for accessing the block devices in the traditional Linux kernel and figured out the additional functions
required for supporting the NRD. Then we have designed and implemented the device diver of NRD client and NRD
server for providing these functions. Finally, we have established a NRD server system, and reviewed its functional
feasibility by experimenting the requests of NRD access through the NRD device driver implemented on a NRD
client.
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init( ) {
register_blkdev(MAJOR, NAME);
i Make MSG for INFO
wakeup(NRD_net_wq);
alloc_disk(NRD_MAX_PARTITIONS);
blk_init queue(NRD req, &lock);
add_disk(gendisk);
init_timer(&(NRD_timer));
NRD_timer.function = NRD_ISR;
return;

}

NRD_ISR( ) {
_ blk end request_cur(req, 0);
flag = 0;
NRD_req(q);

)

Fig. 7. Module init() & NRD_ISR()
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NRD_req(struct request_queue * q) {
if(flag) return;
req = blk_fetch_request(q);
switch(req->cmd) {
case READ : // Make MSG for READ
break;
case WRITE : // Make MSG for WRITE

break;

}

wakeup(NRD_net_wq);
flag = 1;
return;

}

Fig. 8. NRD req()
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init( ) {

kthread_run(NRD_net, NULL, "NRD_net");
v
s

NRD_net(void *data) {
set_user_nice(current, -20);
ksocket(client_ksocket);
while (1) {
wait_event_interruptible(NRD_net_wq);
ksendto(buft tx);
krecvfrom(buff _rx);
switch(buff_rx->cmd) {
case I : // Recv MSG copy Device Info
break;
case R : // Recv MSG copy req->buffer
memcpy(req->buffer, buff rx->data);
NRD _timer.expires = jiffies + HZ/10;
add_timer(&NRD_timer);
break;
case W : // Timer enable
NRD_timer.expires = jiffies + HZ/10;
add_timer(&NRD_timer);
break;

Fig. 9. Module init() & NRD_ net()
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#define NRD_INFO
char NRD[SIZE];
main( ) {
socket();
while(1) {
recvfrom(buff);
switch(buff->cmd) {
case I : // Make MSG of ack for INFO
break;
case R : // Make MSG of ack for read
memcpy(buff->data, NRD);
break;
case W : // Make MSG of ack. for write
memcpy(NRD, buff->data);
break;

sendto(MSG);
}
}

Fig. 10. Process for NRD server
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A A ETHO).

[root@falinux fafs]$ insmod ksocket.ko @
ksocket version 0.0.2

BSD-style socket APIs for kernel 2.6 developers
msn : song.xian-guang@hotmail.com

blog: http://sxg.cublog.cn

[root@falinux fafs]$ insmod kernel network.ko

FAFS MASTER MODULE VOIT @
[root@falinux fafs]$ ps
PID USER VSZ STAT COMMAND

1 root 1600 s init [3]1

2 root 0 sw [kthreadd]

3 root 0 sSwW [ksoftirqgd/0]

4 root 0 sw [watchdog/0]

5 root 0 sw [events/0]

6 root 0 sw [khelper]
1279 root 0 sw [flush-1:0]
1345 root 0 sw< [NRD net]
1350 root 2924 R py——
[root@falinux fafs]$ ||

Fig. 12. Init of kernel network module
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[rootefalinux fafs]$ insmod NRD_device_driver.ko
NRD DEVICE DRIVER MODULE V0.1

0

NRDa:
unknoun partition table

[rootefalinux fafs]$ cat /Eroc/Eurtitions

major minor #blocks nane

31 0 4096 ntdblock0
31 1 14336 mtdblockl
31 2 505856 mtdblock2

240 0 4096 NRDa
[rootefalinux fafsl$ I @

Fig. 13. Init of NRD device driver module

5.2 NRD C|HIO|A OFRE [EHAI-2]

NRD Z&}e|1Eo| A NRD tufo]| =5 ARE317] 9]
84 -4 Fig. 149} 7o) mknod "% .2 NRD t]u}o]
2 JI(NRDa)& A4dstu(D), Is BE o =5 tuf
o]z TS FRIFTHQ).

= U

[root@Falinux fafs]$ mknod /dev/NRDa b 248 9@
[root@falinux fafs]$ Is /dev/NRDx

ldeu!ﬂRDa®
Fig. 14. Creation of NRD device file
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[root@Falinux fafs]$ mkfs.ufat sdeu/NRDa(l)
[root@fFalinux FaFS]$ mount fdeuv/NRDa /mnt/hdd/
[root@falinux fafs]$ mount @
rootfs on / type rootfs (ruw)

/dev/root on / type ext2 (ruw,relatime,errors=cc
/proc on /proc type proc (ruw,relatime)

/sys on /sys type sysfs (rw,relatime)

/deu/NRDa on /mnt/hdd type ufat _(rw,relatime,fr
xed,errors=remount-ro) 3
[root@falinux fafs]$

Fig. 15. Format and Mount of NRD device
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AeaD), 1s Weloz BFTHQ),
[root@fFalinux hdd]$ 1s

[root@Falinux hdd]$ cat >> test file
nrd read write test

@D

[root@Falinux hdd]$ 1s

;é; !ép ux hdd]$

Fig. 16. Write of NRD device
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[root@falinux
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Fig. 17. Unmount NRD device

nnt]$
nnt]$
nnt]$
nnt]$

umount /mnt/hdd/(1)

1s /mnt/hdd/

mount /deu/NRDa1 /mnt/hdd/(3)
1s /mnt/hdd/

nnt]$
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Y& Fig. 187} Zo] cat HL
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[root@falinux hdd]$ cat test file

nrd read write test

[ruot@FaIinux hdd]§

Fig. 18. Read of NRD device
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