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Block Device
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Storage Technology

2|5 A 0| A 2] Block device

fd* : Floppy disk
hd* : Hard disk

sda : SCSI disk
brw------- 1 root floppy 2, 0 May 6 1998 fdO
brw-rw---- 1 root disk 3, 0 May 6 1998 hda
brw-rw---- 1 root disk 3, 1 May 6 1998 hdal
brw-rw---- 1 root disk 8, 0 May 6 1998 sda
brw-rw---- 1 root disk 8, 1 May 6 1998 sdal
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o IDE/ATA (advanced technology attachment), SATA (serial ATA)
o ATAPI (ATA with packet interface) — CD-ROM, SCSI
o USB mass-storage
o RAID
o SD/miniSD/microSD, MMC, PCMICIA/CF
o MTD(memory technology device) - block device emulation over flash memory
o RAM disk
o loopback device — regular fileg block device2 At
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Kernel Space

I Virtual File System (VFS) Layer |

!

| Individual Filesystems (EXT3, EXT4, JFFS2, Reiseris, VFAT, ...) |

{

[ Buffer Cache (Page Cache) ]

!

| /O Schedulers |

Aequast Queus ¢ ¢ Hequest Queue

| Block Driver | | Block Driver |

MLy

JHREEEEY




U= AAEY

OfU Al AR EZO|H = S5 CIHIO| A0 CHYF 9{£210] QO FL
Ol 0§ CIHIO]A0)| L request queuelf] U= QES BYY

RE

r

E 20 request queueOjl M 2K S HIOLA] QA Tt
2 OHO}
T oo

e
M JH
M A
o 1>

=
)

o

rr

C|A 3 EMH A|ZEE 2] AQ0LE E request queue

T
S

S i e
oS |

(ex) AE|HIOIE] ZAEIF

S5 C|HI0|& A&t

block device?] file H4F HO| LA
struct block_device_operations {
int (*open) (struct inode *, struct file *); /* Open */
int (*release) (struct inode *, struct file *); /* Close */
int (*ioctl) (struct inode *, struct file *,unsigned, unsigned long); /*IOCTL*/
int (*unlocked_ioctl) (struct inode *, struct file *,unsigned, unsigned long);

(include/linux/fs.h)

int (*media_changed) (struct gendisk *);

/* Check if media is available or ejected */
int (*revalidate_disk) (struct gendisk *);

/* Gear up for newly inserted media */
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gendisk 3L Z H| (generic disk)

struct gendisk {
int major;
int first_minor;
int minors;

char disk_name[32];

(include/linux/genhd.h)

/* Device major number */
[* Starting minor number */

I* Maximum number of minors.
one minor number per disk partition */

/* Disk name */

struct block_device_operations *fops; /* Block device operations. */

struct request_queue *queue;
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/* request queue associated with
this disk. */

request_queue L ZH|

request L ZH|

struct request {
struct request_queue *q;
sector_t sector;
unsigned long nr_sectors;
struct bio *bio;
char *buffer;
struct request *next_rg;
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(include/linux/blkdev.h)

(include/linux/blkdev.h)

/* The container request queue */

/* Sector from which data access is requested */

/* Number of sectors left to submit */
/* The associated bio */

/* The buffer for data transfer */

/* Next request in the queue */
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static struct block_device_operations rxdrv_fops = {
.owner = THIS_MODULE,
.unlocked_ioctl = rx_unlocked_ioctl
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static long rx_unlocked_ioctl (struct file *filp, unsigned int cmd, unsigned
long arg) { ... }

static void rx_request (struct request_queue *q) { ... }

static int __init init_rxd (void) { ... }

static void __exit exit_rxd (void) { ... }
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