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51F

H—REG T RO RIS T S GG IR T HESREI T2oul R R A %
H A WV IR R A AR —ANIB 9T E ot HR A5 16 7 125 B T, MR o, & K B R B
PR AR FRTRAT 0 T R AR, o 22 1) — o v B X ol o R 1 7 V22 B I A O BRI
L
HRZ G LA 2N 28R A N'E T USBBER A NS T PCILIE AU R A SCSI, 24 2 R B PR
AR T
SUEFRATT 2 W W AL B 4 e il 55 4 R 65 15647 SCSI 1R 2SCSI i it SCSI iy g, 5 A 25 FE I
SCSI & AENL 57 L H Re +k B AL HLAEAT SCSI V4%, i e B 25 2o s HUBEAT sk B AN 3 —
BEARLF 77 AR AN TS, 2 T LUX BEAE SCSI B 20X A K AR IX B e FI SR A A ) S £k4%
—FERR N — RO GH —FEOUIE? A X P i 0, BTIT R TR SCSI 1 R G M1 %, AN ik 38411
N THT B () S5 -y 3 A 15 B 1) S 451 aghe 2 SCSI A% (SCSI DISK).
‘5 SCSI KA M7 Szbr b 2%} usb-storage )—MELE.SCSI i 4 BR S0 R F-—AMpe
P sd_mod.o.ush-storage T4 15 S w45 W TP AS sesi AR HR, — AN 2 sesi A% /D BEER
scsi_mod.o,—/MHt A X A scsi i fi () KSR L sd_mod.o.
EE AT drivers/scsi H R E XA Keonfig SCHFH E Wi #4534 scsi disk (1.

58 config BLK_DEV_SD

59 tristate "SCSI disk support"

60 depends on SCSI

61 ---help---

62 If you want to use SCSI hard disks, Fibre Channel disks,

63 Serial ATA (SATA) or Parallel ATA (PATA) hard disks,

64 USB storage or the SCSI or parallel port version of

65 the IOMEGA ZIP drive, say Y and read the SCSI-HOWTO,

66 the Disk-HOWTO and the Multi-Disk-HOWTO, available from
67 <http://www.tldp.org/docs.html#howto>. This is NOT for SCSI
68 CD-ROMs.

69

70 To compile this driver as a module, choose M here and read

71 <file:Documentation/scsi/scsi.txt>.

72 The module will be called sd_mod.

73

74 Do not compile this driver as a module if your root file system
75 (the one containing the directory /) is located on a SCSI disk.
76 In this case, do not compile the driver for your SCSI host adapter
77 (below) as a module either.

1XA"depends on SCSI™ Ui ¥ & scsi core. Z2 JC5E M) scsi BIAF-PR, 445 core Kty JITA 1 scsi B
Bl j& 3T scsi core [1.
FF%%E Makefile,drivers/scsi H 3% T 1) Makefile, /3761 190 47 (HELIE 5 A TR M T
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I JUAT,
140 obj-$(CONFIG_BLK_DEV_SD) +=sd_mod.o
141 obj-$(CONFIG_BLK_DEV_SR) +=sr_mod.o
142 obj-$(CONFIG_CHR_DEV_SG) +=50.0
143 obj-$(CONFIG_CHR_DEV_SCH) +=ch.o
144
145 # This goes last, so that "real" scsi devices probe earlier
146 obj-$(CONFIG_SCSI_DEBUG) +=scsi_debug.o
147
148 obj-$(CONFIG_SCSI_WAIT_SCAN) +=scsi_wait_scan.o
149
150 scsi_mod-y += scsi.o hosts.o scsi_ioctl.o constants.o \
151 scsicam.o scsi_error.o scsi_lib.o \
152 scsi_scan.o scsi_sysfs.o \
153 scsi_devinfo.o
154 scsi_mod-$(CONFIG_SCSI_NETLINK) += scsi_netlink.o
155 scsi_mod-$(CONFIG_SYSCTL) +=scsi_sysctl.o
156 scsi_mod-$(CONFIG_SCSI_PROC_FS) += scsi_proc.o
157
158 scsi_tgt-y +=scsi_tgt_lib.o scsi_tgt_if.0
159
160 sd_mod-objs :=sd.o
140 17H1 160 17,25 T HATL W 1= K &y SCSI Disk #1888 H A3 — AN S04 sd.c. AT TR — IR
ESOSCIEEDN
localhost:/usr/src/linux-2.6.22.1/drivers/scsi # wc -1 sd.c
1903 sd.c

XX 1903 47,24 —AMEb HATIX A R RIIRE, — BE oA 10 S s 1T R8T L e ufe LA Py L A
BEAEE 1 AE FRAS SR AR (R 2, 52 RO ) ANAE T X B 10 22 58, T AE T2 BE R ARG 1)k )
ANETAT B 22 58, AL T a3 2 M AR VR v

1] i B BT AR AL

FEARHERE NI R3] T X PiAT,

1886 module_init(init_sd);

1887 module_exit(exit_sd);
ANEEL i) Fe AT IR R L AT 13N it 2 Rl 56 dirivers/sd.c XA —AN SO JE T BT DL R A4S
ol P Y R 2 A0 R B XA SCAE

1831 /**

1832 * init_sd - entry point for this driver (both when built in or when
1833 * a module).

1834 *

1835 * Note: this function registers this driver with the scsi mid-level.
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1836 **/

1837 static int __init init_sd(void)

1838 {

1839 int majors =0, i, err;

1840

1841 SCSI_LOG_HLQUEUE(3, printk("init_sd: sd driver entry point\n™));
1842

1843 for (i=0; i <SD_MAJORS; i++)

1844 if (register_blkdev(sd_major(i), "sd") == 0)
1845 majors++;

1846

1847 if (Imajors)

1848 return -ENODEV;

1849

1850 err = class_register(&sd_disk_class);

1851 if (err)

1852 goto err_out;

1853

1854 err = scsi_register_driver(&sd_template.gendrv);
1855 if (err)

1856 goto err_out_class;

1857

1858 return O;

1859

1860 err_out_class:

1861 class_unregister(&sd_disk_class);

1862 err_out:

1863 for (i=0;i<SD_MAJORS; i++)

1864 unregister_blkdev(sd_major(i), "sd");

1865 return err;

1866 }

1867

1868 /**

1869 * exit_sd - exit point for this driver (when it is a module).
1870 *

1871 * Note: this function unregisters this driver from the scsi mid-level.
1872 **/

1873 static void __exit exit_sd(void)

1874 {

1875 inti;

1876

1877 SCSI_LOG_HLQUEUE(3, printk("exit_sd: exiting sd driver\n™));
1878

1879 scsi_unregister_driver(&sd_template.gendrv);
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1880 class_unregister(&sd_disk_class);

1881

1882 for (i=0; i < SD_MAJORS; i++)

1883 unregister_blkdev(sd_major(i), "sd");
1884 }

AT A HE I, — e T R R L
5, register_blkdev, 7 /i — MR IX A R B B K TN AT AT XA R A T
I i e B R TR LA X AN FE L AT =M Do, A B0 I 4 et Ja R R B 50T
AR 2 T B A0 S T AR TS ] B0 U A AR T R T AR T R LA 0 AN T B
FAPRE — FIXA R EHIRCR, % sd_mod Z
localhost:~ # cat /proc/devices
Character devices:
1 mem
2 pty
3 ttyp
4 /dev/vclO
4ty
4 ttyS
5 /devitty
5 /dev/console
5 /dev/ptmx
7 vcs
10 misc
13 input
29 fb
128 ptm
136 pts

Block devices:

1 ramdisk

3ide0

7 loop

9 md
253 device-mapper
254 mdp
T L T 4% i % 28 1 sesi_mod 1 sd_mod 2 J,
localhost:~ # modprobe scsi_mod
localhost:~ # modprobe sd_mod
localhost:~ # cat /proc/devices
Character devices:

1 mem

2 pty

3 ttyp

4 [devivc/O
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4ty
4 ttyS
5 /devitty
5 /dev/console
5 /dev/ptmx
7 vcs
10 misc
13 input
29 fb
128 ptm
136 pts

Block devices:
1 ramdisk
3 ide0
7 loop
8sd
9md
65 sd
66 sd
67 sd
68 sd
69 sd
70 sd
71 sd
128 sd
129 sd
130 sd
131 sd
132 sd
133 sd
134 sd
135 sd
253 device-mapper
254 mdp
ALVER],Z T — I sd HZ1.
X B I % SD_MAJORS SRR g e ok 16. 3T LA IS 16 I 2 5, Al 1E Bix 5Lny sd
4 16 4~
TR IR A R A K A5\ R ZE A v [ 23 35 0  FE —A AEA E K r— r d,
1M Linux T JTA7 (0 3085 MR & A & R e T Iy H T 8,65-71,136-143 IX 44> 16 1
SRYEA scsi disk i T .sd_major() e A )ik [FIE A X 16 AN ECE AR R T ] Bhal
256 MRBR T
1850 1T, class_register, i 17 A5 K 5t 2,
localhost:~ # Is /sys/class/
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backlight dma graphics input mem misc net pci_bus scsi_device scsi_disk
scsi_host spi_master tty vc vtconsole
F 2 A I sesi_disk T A?21X B2 class_register iX 7)1 4 5.
1M 1854 17 ,scsi_register_driver N2 AR AR E M — > scsi 1328 UK Al A5 K I e & B 25 ) 3,
IR TAEAN VR IREN, AT — AN 52 0 struct device_driver Z5 K44, T 2 T A & 2 ¥ 45 UK
B E SRS T RGO LUE H SIS K SRS struct device_driver 405 BEk
CH+TIESAY R —FE X T scsi 1 RS, IX N RS0 struct scsi_driver,1X NS5 MR A 5 &
M. F include/scsi/scsi_driver.h:

10 struct scsi_driver {

11 struct module *owner;

12 struct device_driver gendrv;

13

14 int (*init_command)(struct scsi_cmnd *);

15 void (*rescan)(struct device *);

16 int (*issue_flush)(struct device *, sector_t *);

17 int (*prepare_flush)(struct request_queue *, struct request *);
18}

TMEATE B AR LT —A> scsi_driver (45 R 445245 € 1) 4“7 iU AL sd_template.
232 static struct scsi_driver sd_template = {

233 .owner =THIS_MODULE,
234 .gendrv = {

235 .name ="sd",

236 .probe =sd_probe,

237 .-remove =sd_remove,

238 .suspend =sd_suspend,

239 .resume =sd_resume,

240 .shutdown =sd_shutdown,

241 1

242 .rescan =sd_rescan,

243 .init_command =sd_init_command,
244 .issue_flush =sd_issue_flush,

245 %,

X3 gendrv 52 struct device_driver (1) 4544478 & PAATTIX 4 — 3 WE H B AR LR
localhost:~ # Is /sys/bus/scsi/drivers/

sd

M5 B E=AN B30 B sl 2 exit_sd()H 18 53 4= ek 4
,scsi_unregister_driver,class_unregister,unregister _blkdev.ix & F& AR A F 3 2 Ui, B 1] A HE Bk
i BTS2 OGRS JUA BT L BE B 1 B 4 [m] .

Okay T ,iX /MR X 4 T B, BtiX 4 25 o1 T AH G uhci-hed (184N W14 A4, 3 L (1) 7 5 (1)
AR T S S, SCSI AR IK S A SR HE T LR N — 2B AT TN sd_probe pRECE &, HEFN
SR, 12 sd_mod [P RN sesi T RARIATT.
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H<OR probe

B scsi disk ANHE, 152 41 AR LA scsi disk IXAMRBRAEAS o8 BRI 1S init_sd()— A% 7 0, I8 4 3%
SURE VLR T AR R ik 7 sl LAK I AWk g 3 v 8% Tt LAk 3 R N LR 5 T —
U R L DA H O TR ER AR IR?IEAT 1K sd_probe, 1X AN B E50st AN 2 A0 -4 1) .

1566 /**

1567 * sd_probe - called during driver initialization and whenever a

1568 * new scsi device is attached to the system. It is called once

1569 * for each scsi device (not just disks) present.

1570 * @dev: pointer to device object

1571 *

1572 * Returns 0 if successful (or not interested in this scsi device

1573 * (e.g. scanner)); 1 when there is an error.

1574 *

1575 * Note: this function is invoked from the scsi mid-level.

1576 * This function sets up the mapping between a given

1577 * <host,channel,id,lun> (found in sdp) and new device name

1578 * (e.g. /dev/sda). More precisely it is the block device major

1579 * and minor number that is chosen here.

1580 *

1581 * Assume sd_attach is not re-entrant (for time being)

1582 * Also think about sd_attach() and sd_remove() running coincidentally.

1583 **/

1584 static int sd_probe(struct device *dev)

1585 {

1586 struct scsi_device *sdp = to_scsi_device(dev);

1587 struct scsi_disk *sdkp;

1588 struct gendisk *gd;

1589 u32 index;

1590 int error;

1591

1592 error =-ENODEYV,

1593 if (sdp->type != TYPE_DISK && sdp->type != TYPE_MOD &&
sdp->type '= TYPE_RBC)

1594 goto out;

1595

1596 SCSI_LOG_HLQUEUE(3, sdev_printk(KERN_INFO, sdp,

1597 "sd_attach\n"));

1598

1599 error = -ENOMEM,;

1600 sdkp = kzalloc(sizeof(*sdkp), GFP_KERNEL);

1601 if ('sdkp)

1602 goto out;
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1603

1604 gd = alloc_disk(16);

1605 if ('gd)

1606 goto out_free;

1607

1608 if (Yidr_pre_get(&sd_index_idr, GFP_KERNEL))
1609 goto out_put;

1610

1611 spin_lock(&sd_index_lock);

1612 error = idr_get_new(&sd_index_idr, NULL, &index);
1613 spin_unlock(&sd_index_lock);

1614

1615 if (index >= SD_MAX_DISKS)

1616 error = -EBUSY;

1617 if (error)

1618 goto out_put;

1619

1620 sdkp->device = sdp;

1621 sdkp->driver = &sd_template;

1622 sdkp->disk = gd;

1623 sdkp->index = index;

1624 sdkp->openers = 0;

1625

1626 if (Isdp->timeout) {

1627 if (sdp->type !'= TYPE_MOD)

1628 sdp->timeout = SD_TIMEOUT;
1629 else

1630 sdp->timeout = SD_MOD_TIMEOUT;
1631 }

1632

1633 class_device_initialize(&sdkp->cdev);

1634 sdkp->cdev.dev = &sdp->sdev_gendev;

1635 sdkp->cdev.class = &sd_disk_class;

1636 strncpy(sdkp->cdev.class_id, sdp->sdev_gendev.bus_id, BUS ID_SIZE);
1637

1638 if (class_device_add(&sdkp->cdev))

1639 goto out_put;

1640

1641 get_device(&sdp->sdev_gendev);

1642

1643 gd->major = sd_major((index & 0xf0) >> 4);

1644 gd->first_minor = ((index & 0xf) << 4) | (index & 0xfff00);
1645 gd->minors = 16;

1646 gd->fops = &sd_fops;
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1647

1648 if (index < 26) {

1649 sprintf(gd->disk_name, "sd%c", 'a’' + index % 26);
1650 }else if (index < (26 + 1) * 26) {

1651 sprintf(gd->disk_name, "sd%c%c",

1652 ‘a' +index /26 - 1,'a' + index % 26);
1653 }else {

1654 const unsigned int m1 = (index /26 - 1) / 26 - 1;
1655 const unsigned int m2 = (index / 26 - 1) % 26;
1656 const unsigned int m3 = index % 26;

1657 sprintf(gd->disk_name, "sd%c%c%c",

1658 a'+ml, 'a' + m2,'a' + m3);

1659 }

1660

1661 gd->private_data = &sdkp->driver;

1662 gd->queue = sdkp->device->request_queue;

1663

1664 sd_revalidate_disk(gd);

1665

1666 gd->driverfs_dev = &sdp->sdev_gendev;

1667 gd->flags = GENHD_FL_DRIVERFS;

1668 if (sdp->removable)

1669 gd->flags |= GENHD_FL_REMOVABLE;
1670

1671 dev_set_drvdata(dev, sdkp);

1672 add_disk(gd);

1673

1674 sd_printk(KERN_NOTICE, sdkp, "Attached SCSI %sdisk\n",
1675 sdp->removable ? "removable " ; ");

1676

1677 return O;

1678

1679 out_put:

1680 put_disk(gd);

1681 out_free:

1682 kfree(sdkp);

1683 out:

1684 return error;

1685 }

U FRATASE B I, T 1 S A 5 H AR R AR B4R PR 4 SR B AT AN probe, A1 U
0 I VA% DK PR 5 22 G AT JR ) Wi ?

5, A1 M scsi device #ES—MRET struct scsi_device *sdp, A scsi disk #E & — %] struct
scsi_disk *sdkp, tb b, A 2 scsi iR 2 ide il AL, # DA T — NS5 R4 struct gendisk, X FLHF
TS T — AR %T struct gendisk *gd.
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— TSI b BB AT E SN, sd_probe Ki4x i scsi AUy 2 B E Y sesio mid-level Sk
H.scsi mid-level ZE1{H sd_probe Z A7, 2248 XA scsi w4 HE U T struct device,struct
scsi_device, O\ 0 BT I T 41464k, T LAIX HL struct device *dev 1 2 ¥t i it Sk mAAT Tk
CINN=E 1) Nt
IXAR,1593 47, 5 T 46 4 W7 sdp->type, iX J2 struct scsi_device Z5F 44 )% £ char type, & T Sk &
AIEIXA™ scsi A MR FP SRR sesi B FAR /1T, G 31X LA H R 13X = F i sd_mod Jilf 3¢
R X A BAT T AR 2 )8 TYPE_DISK, BBt /& ¥/ (1) scsi #id, i TYPE_MOD £I/R[H)
JEM G4t (Magneto-Optical disk), — R O FNE 3 $4 [FAE F 08806 5 XA B R SEEIL Y
B AMAN 3.5 S AR BEARAL, SR ANFITE, T AN Z 36T . 5348 TYPE_RBC L E LA
~,RBC %71~ Reduced Block Commands, 7 32 1Y iy 483X M AN 4 22 43t
1600 17,24 sdkp Hi1i P A7 struct scsi_disk 52 X T~ include/scsi/sd.h:

34 struct scsi_disk {

35 struct scsi_driver *driver; [* always &sd_template */

36 struct scsi_device *device;

37 struct class_device cdev;

38 struct gendisk  *disk;

39 unsigned int openers; /* protected by BKL for now, yuck */
40 sector_t capacity; /* size in 512-byte sectors */

41 u32 index;

42 u8 media_present;

43 u8 write_prot;

44 unsigned WCE : 1; [* state of disk WCE bit */

45 unsigned RCD: 1; /* state of disk RCD bit, unused */
46 unsigned DPOFUA: 1; /* state of disk DPOFUA bit */
47},

e PR —A sesi disk AR F L SEURANELS T AT I ERAT A FE B 53— S g5 F 4K struct
gendisk, i XA g5 R A4Sk B — AN FB b 7 include/linux/genhd. h:
113 struct gendisk {

114 int major; /* major number of driver */

115 int first_minor;

116 int minors; /* maximum number of minors, =1 for
117 * disks that can't be partitioned. */
118 char disk_name[32]; /* name of major driver */

119 struct hd_struct **part; /* [indexed by minor] */

120 int part_uevent_suppress;

121 struct block_device_operations *fops;

122 struct request_queue *queue;

123 void *private_data;

124 sector_t capacity;

125

126 int flags;

127 struct device *driverfs_dev;

128 struct kobject kobj;

129 struct kobject *holder_dir;
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130 struct kobject *slave_dir;

131

132 struct timer_rand_state *random;
133 int policy;

134

135 atomic_t sync_io; /* RAID */
136 unsigned long stamp;

137 int in_flight;

138 #ifdef CONFIG_SMP

139 struct disk_stats *dkstats;

140 #else

141 struct disk_stats dkstats;

142 #endif

143 struct work_struct async_notify;
144 %,

FJ&,struct scsi_disk Al struct gendisk TR A AT IR — i At scsi_disk & scsi &M
gendisk H¥) gen Z7i general, it T S i PU L (AR A, X Ll H L B scsi BFide W, K S Ak AR
REA Y.
/2 1604 17 ,alloc_disk #t 2 A T A7 HE— > gendisk.
{HE 4% T ok 1608 4714 sd_index_idr st 5 462700 T
FHEBRATBI L] — B R AR idr TS HE 89 AT HRATTE B N X 4 —H],

89 static DEFINE_IDR(sd_index_idr);
X AOE L—A IDR.EFG KDY b NI 27 () s i, V00 o U 3 A% — i S & g A idre-
integer 1D management, % [ 1%} idr HEAT T —28 41X 5 SCF B R KR AE LWN(Linux
Weekly News) b A1 E 78 /DA K3 ELUTRR T F 09, 000K E K Bealfexie, i LA T 214K KSR
ANGNE R AT A IX T ) LA idr, 32 B e ol 1 1R St e 2 — > R B — e /NI T,
HARKAL, 2 AR e SCT L8R3, LT A7 1 R 80 e SCEE—AS S0 B lib/idir.e, 56
SRCAID ST L NIEP A NV EATRE S| SUALliE = e Sl (N PRE S MNAE
b ERAT LA T =AK A liblidre 1 e E, CE SRR D) U2 PYAS, B BT AN
DEFINE_IDR & —/> R £ A, S0 i kb, A SR FRAN I R5 A0 A idr T2 FRAT T390 75 22 0 e i
H idr_init pR 25,8514 H & 1) % DEFINE_IDR,IX 5241 4h 4k, o g gt —A™ idr %4 4,24
SR & HAE A struct idr 4544 7R A8 AR S AT T AN R 2 AN idr_pre_get(), M2
idr_get_new(), M TATH Ja e fFX A idr ¥R HME T, 3AT AT CL A 5 — A 68
Hidr_remove ()R 58 el W HR 1) AR
BAIE ] 1608 1718 H idr_pre_get(), H A — NS HUHUE BAT T BT AR K 1) &sd_index_idr, 5 —
N SHUE— AR, ABAT T LA A — R A A7 I — 38 A5 08 1) 2. GFP_KERNEL. XA
PRAAT S ARAN RN IR B IR 9] 0 7 HhA R [R1HE O A R 1 LA R il = e £
1M 1612 47,idr_get_new(), Bt /23543 F— available f#] 1D 5 f#4EAE 5 =S50 BIFRATIX I
(1) index, 5 — NS HAE KT AL 16AS NULL Stny BL T — ) EH Kz 9] 0.
1M index 2425/N T SD_MAX_DISKS,ix4™ %€ X T include/scsi/sd.h:

12 *This is limited by the naming scheme enforced in sd_probe,

13 * add another character to it if you really need more disks.

14 */

15 #define SD_MAX_DISKS (26 * 26) + 26 + 1) * 26)
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I 08 KA € AT T 55T AN 2, B T LART I, FRAR R —FF, SC R AN Sk i, 3R A
R A TR R N R JS R AT RIRA T 1 1,26 AR IR & 9 S BRI TR THIFR
115 Fit e 3, Linux Hoxt sesi disk 1#) i 44 HUOUIE 2R T 26 A 98 S0 B

AMERE 1643 3 1659 17,1X — B[R] 1E 2 idr fRRS 1 B &R 4 K B0, gd->disk_name — &
JEAE sda-sdz 2 [1], 8 27 sdaa 2| sdzz 2 [A], 83 &1 sdaaa | sdzzz 2 [i]. 55— F, &AL
L7 HE 2 SD_MAX_DISKS /.11 index (#HU{F 5 Hil Wil /& [0,SD_MAX_DISKS) [i], U 4.
2GR, A AR AT — BB A, IS4 RGBT B 11 2 Jdevi/sda, W AR AR 22 Befili 4, e g 3k T
THLX AN 7 i — 4,

localhost:~ # fdisk -I

Disk /dev/sda: 146.1 GB, 146163105792 bytes
255 heads, 63 sectors/track, 17769 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/sdal 1 266 2136613+ 83 Linux
/dev/sda2 2879 17769 119611957+ 83 Linux
/dev/sda3  * 267 1572 10490445 83 Linux
/dev/sdad 1573 2878 10490445 82 Linux swap / Solaris

Partition table entries are not in disk order

Disk /dev/sdb: 5368 MB, 5368709120 bytes
166 heads, 62 sectors/track, 1018 cylinders
Units = cylinders of 10292 * 512 = 5269504 bytes

a

Device Boot Start End Blocks System
Disk /dev/sdc: 5368 MB, 5368709120 bytes

166 heads, 62 sectors/track, 1018 cylinders

Units = cylinders of 10292 * 512 = 5269504 bytes

a

Device Boot Start End Blocks System
Disk /dev/sdd: 5368 MB, 5368709120 bytes

166 heads, 62 sectors/track, 1018 cylinders

Units = cylinders of 10292 * 512 = 5269504 bytes

a

Device Boot Start End Blocks System

Disk /dev/sde: 5368 MB, 5368709120 bytes

166 heads, 62 sectors/track, 1018 cylinders
Units = cylinders of 10292 * 512 = 5269504 bytes
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Device Boot Start End Blocks Id System

A BT LAS FRE 5 P sesi B4 IS4 e AT ) 44743 7l J2 sda,sdb,sde,sdd,sde, {H 2t 5
PRABIS LR AR, — S HLas BB T 30 Hed &t JIS -4 BEms Ui 1), B AT S A IR B ok
sda,sdb, ...,sdx,sdy,sdz, ;X I ANEE, HAG 26 B F2 1 SR AE AR 44 FRut nY 45 sdaa,sdab,sdac,sdad, &1 3t
#2830 P AR IR AR G043 IXIE A AR AR AEZEF A B, £ A1 2 play zhuangbility, 54 76 H] 56
T sdaa # sdzz 2 J&,Linux i& foF-R ] sdaaa,sdaab,...,—H £ sdzzz. 5 2 7E Linux 1, /R 5% 0]
DA FH (0 B B B 002 SD_MAX_DISKS /™. 2448, Fhid 2 2 W Rk, X 4+ e 5L 1 &
Flid "5 B A% B 18 i A1
ST IRATE HIEAE,1643 47,9d->major B T AH, FMNAESRELI AT e AN H 44 1) /N 2 w) HLZE IR
T JUS T AN FH 1 P 2 e A 4 P AN A B 05, B IR S8 E AR A A BF 42 )
TG Z I A<<C PPt >>H (1 A7is 800 BUR 2 5, R & T e A IR pnix AR 77,4
SR SETAAF I 13X A sd_major A {742

247 I*

248 * Device no to disk mapping:

249 *

250 * major disc2 disc pl

251 * e [oeieiinnn o] <- dev_t

252 * 31 2019 87 43 0

253 *

254 * Inside a major, we have 16k disks, however mapped non-

255 * contiguously. The first 16 disks are for major0, the next

256 * ones with majorl, ... Disk 256 is for major0 again, disk 272

257 *for majord, ...

258 * As we stay compatible with our numbering scheme, we can reuse

259 * the well-know SCSI majors 8, 65--71, 136--143.

260 */

261 static int sd_major(int major_idx)

262 {

263 switch (major_idx) {

264 case 0:

265 return SCSI_DISKO_MAJOR;

266 casel..7:

267 return SCSI_DISK1 MAJOR + major_idx - 1;
268 case 8 ... 15:

269 return SCSI_DISK8 MAJOR + major_idx - 8;
270 default:

271 BUG();

272 return O; /* shut up gcc */

273 }

274}

R HE 5 A, LS ANAR FRATT AT T et scsi disk (1) #4658 L e i 7 1, S IR T
8,65-71,128-135 ix JLAN5,iXx . SCSI_DISKO_MAJOR &/ 8,SCSI_DISK1_MAJOR /&
65,SCSI_DISK8_MAJOR #li/&: 128.sd_major()#:52 {1240t /& index (1) bitd F bit7, i e B
0 AR S 0 3] 15,3t 1F & sd_major()H switch/case & f1) 3 W ) 78 [, B 2Bk major_idx
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R WA T ADRI LRI 16 4> T ¥e#s 5 e 522 LM first_minor 52 x5 v T
A index [P — MRS F-ATTT LUHARANELS 21,24 index 2 0, first_minor 24 0,4 index
J3 1,0 first_minor 2 16,24 index >4 2,0 first_minor >4 32.%;-—J5 [, minor A% & K /R A index
N Z ORI T XA KR E AL R, # O 16,3041 Il T HX A1 REF 3
[root@Ilocalhost ~]# cat /proc/partitions

major minor #blocks name

0 285474816 sda

1 2104483 sdal

2 16779892 sda2

3 1 sda3

5 20972826 sda5

6 20482843 sdab6

7 20482843 sda7

8 10241406 sda8

9 20482843 sda9

10 20482843 sdal0

11 20482843 sdall

12 20482843 sdal2

13 20482843 sdal3

14 20482843 sdal4

15 20482843 sdal5

16 5242880 sdb

32 5242880 sdc

48 5242880 sdd

64 5242880 sde

TRIEAR T sda, He vk B 4% 42 A O FF4R, %5 T sdb, IR B 455 A 16 FF4i, 61T sdc, Ul A 32 FF-4f3,sdd
WA 48 FF4f, A4 index Bk 145 disk_name R 16 MRS Kk —He SCSI A4
% 15 M IX.

Brittz 4h,sd_probe rf 3= HEgl R U ] B A IR 1. 2 SR AN 42 e 0 1633 1751 1639 171X — [,
BRI S XA B4 HBLAE T sysfs H class -+ H 3% R, Heon R X ANl

localhost:~ # cat /sys/class/scsi_device/

0:0:8:0/ 0:2:0:0/ 1:0:0:0/ 1:0:0:1/ 1:0:0:2/ 1:0:0:3/

A~ sesi WA HAEIX AN T A1 Hx.

1641 173X get_device A 22 15,15 0] —~ struct device 55— 3051 FH 150 LUG A )
I [ AR 2 A1 — AN A Y R 25 put_device #5177 H.

1671 17,dev_set_drvdata, il /& 13 & dev->driver_data 25T~ sdkp, Rl il struct device fI¥5%l dev Al
struct scsi_disk [ sdkp 4315 R ALK X HUE ITE A Z T B AF7E, G R WS AFBOR, H
Je A8 TS SR mf 7 .

B R B P AN IR AP 5 — 42,1621 47,1k sdkp->driver %5 T-&sd_template, ) —4> & 1646
17,1k gd->fops 45T &sd_fops.iX HIAT AL PE AT THEAN ik g 10 5 S0 AN T 1979 SR IR A
A7 NAE T FE R R LR T A R v R AR KR SCAERAATT U 5E sd_probe 2 J5  IX PN
ELRE 5 | OFRATT T ThI ) e .

KT sd_probe, HRIFCE 52258 T AHR AR SR AT AN BR G RA IR AT 32 3, B AT 2 1664 1T

O 0O 0O 0O 0O 0O 0O 0O 0O 00 00 00 00 0 O O O O ©
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sd_revalidate_disk() LA & 1672 1711 add_disk(), X A bR £ e 9 F5 22 DA &8 T 3RAT T b 24
SRR EAT.

i FE AR VR BT KR!

HIEHATE sd_revalidate_disk(),3X bR HUR L2, — %E R L LR, 1E &3S R BB A AT 8
PEPIAS T TGRS 1 3RAT] T A scsi AR A PE Rl XA R BUE AN e — DR EHER S B e e B
TR T T PR AR, 3 S PR BT DA YN BRI TTEX N A BRI ) 2 R A B
XA IUAAT T BATE R it % T

1496 /**

1497 * sd_revalidate_disk - called the first time a new disk is seen,
1498 * performs disk spin up, read_capacity, etc.

1499 = @disk: struct gendisk we care about

1500 **/

1501 static int sd_revalidate_disk(struct gendisk *disk)

1502 {

1503 struct scsi_disk *sdkp = scsi_disk(disk);

1504 struct scsi_device *sdp = sdkp->device;

1505 unsigned char *buffer;

1506 unsigned ordered;

1507

1508 SCSI_LOG_HLQUEUE(3, sd_printk(KERN_INFO, sdkp,
1509 "sd_revalidate_disk\n"));
1510

1511 I*

1512 * If the device is offline, don't try and read capacity or any
1513 * of the other niceties.

1514 */

1515 if (Iscsi_device_online(sdp))

1516 goto out;

1517

1518 buffer = kmalloc(SD_BUF_SIZE, GFP_KERNEL | _ GFP_DMA);
1519 if ('buffer) {

1520 sd_printk(KERN_WARNING, sdkp, "sd_revalidate_disk: Memory "
1521 "allocation failure.\n");

1522 goto out;

1523 }

1524

1525 /* defaults, until the device tells us otherwise */

1526 sdp->sector_size = 512;

1527 sdkp->capacity = 0;

1528 sdkp->media_present = 1;
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1529 sdkp->write_prot = 0;

1530 sdkp->WCE = 0;

1531 sdkp->RCD = 0;

1532

1533 sd_spinup_disk(sdkp);

1534

1535 *

1536 * Without media there is no reason to ask; moreover, some devices

1537 * react badly if we do.

1538 */

1539 if (sdkp->media_present) {

1540 sd_read_capacity(sdkp, buffer);

1541 sd_read_write_protect_flag(sdkp, buffer);

1542 sd_read_cache_type(sdkp, buffer);

1543 }

1544

1545 *

1546 * We now have all cache related info, determine how we deal

1547 * with ordered requests. Note that as the current SCSI

1548 * dispatch function can alter request order, we cannot use

1549 * QUEUE_ORDERED_TAG_* even when ordered tag is supported.

1550 */

1551 if (sdkp->WCE)

1552 ordered = sdkp->DPOFUA

1553 ? QUEUE_ORDERED_DRAIN_FUA :
QUEUE_ORDERED_DRAIN_FLUSH,;

1554 else

1555 ordered = QUEUE_ORDERED_DRAIN;

1556

1557 blk_queue_ordered(sdkp->disk->queue, ordered, sd_prepare_flush);

1558

1559 set_capacity(disk, sdkp->capacity);

1560 kfree(buffer);

1561

1562 out:

1563 return O;

1564 }

FHIRATTZ 1 P () — A BB U, B0 1 25 b 1 e {2 sd_spinup_disk().
1005 /*
1006 * spinup disk - called only in sd_revalidate_disk()
1007 */
1008 static void
1009 sd_spinup_disk(struct scsi_disk *sdkp)
1010{
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1011 unsigned char cmd[10];

1012 unsigned long spintime_expire = 0;

1013 int retries, spintime;

1014 unsigned int the_result;

1015 struct scsi_sense_hdr sshdr;

1016 int sense_valid = 0;

1017

1018 spintime = 0;

1019

1020 /* Spin up drives, as required. Only do this at boot time */

1021 /* Spinup needs to be done for module loads too. */

1022 do{

1023 retries = 0;

1024

1025 do {

1026 cmd[0] = TEST_UNIT_READY;

1027 memset((void *) &cmd[1], 0, 9);

1028

1029 the_result = scsi_execute_req(sdkp->device, cmd,

1030 DMA_NONE,
NULL, 0,

1031 &sshdr,
SD_TIMEOUT,

1032
SD_MAX_RETRIES);

1033

1034 *

1035 * |f the drive has indicated to us that it

1036 * doesn't have any media in it, don't bother

1037 * with any more polling.

1038 */

1039 if (media_not_present(sdkp, &sshdr))

1040 return;

1041

1042 if (the_result)

1043 sense_valid = scsi_sense_valid(&sshdr);

1044 retries++;

1045 } while (retries < 3 &&

1046 (!scsi_status_is_good(the_result) ||

1047 ((driver_byte(the_result) & DRIVER_SENSE) &&

1048 sense_valid && sshdr.sense_key ==
UNIT_ATTENTION)));

1049

1050 if ((driver_byte(the_result) & DRIVER_SENSE) ==0) {
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1051
1052
1053
1054
Ready\n");
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
disk...");
1082
1083
1084
1085
1086
DMA_NONE,
1087
1088
SD_MAX_RETRIES);
1089
1090

~—

/* no sense, TUR either succeeded or failed
* with a status error */
if('spintime && !scsi_status_is_good(the_result)) {
sd_printk(KERN_NOTICE, sdkp, "Unit Not

sd_print_result(sdkp, the_result);

break;

/*
* The device does not want the automatic start to be issued.
*/
if (sdkp->device->no_start on_add) {
break;

/*
* If manual intervention is required, or this is an
* absent USB storage device, a spinup is meaningless.
*/
if (sense_valid &&
sshdr.sense_key == NOT_READY &&
sshdr.asc == 4 && sshdr.ascq == 3) {
break; /* manual intervention required */

/*
* Issue command to spin up drive when not ready
*/
} else if (sense_valid && sshdr.sense_key == NOT_READY) {
if (Ispintime) {
sd_printk(KERN_NOTICE, sdkp, "Spinning up

cmd[0] = START_STOP;

cmd[1] =1, /* Return immediately */
memset((void *) &cmd[2], 0, 8);
cmd[4] = 1, /* Start spin cycle */

scsi_execute_req(sdkp->device, cmd,

NULL, 0, &sshdr,
SD_TIMEOUT,

spintime_expire = jiffies + 100 * HZ;
spintime = 1;
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1091 }

1092 /* Wait 1 second for next try */

1093 msleep(1000);

1094 printk(".");

1095

1096 *

1097 * Wait for USB flash devices with slow firmware.

1098 * Yes, this sense key/ASC combination shouldn't

1099 * occur here.  It's characteristic of these devices.

1100 */

1101 } else if (sense_valid &&

1102 sshdr.sense_key == UNIT_ATTENTION &&

1103 sshdr.asc == 0x28) {

1104 if (Ispintime) {

1105 spintime_expire = jiffies + 5* HZ;

1106 spintime = 1;

1107 }

1108 /* Wait 1 second for next try */

1109 msleep(1000);

1110 }else {

1111 /* we don't understand the sense code, so it's

1112 * probably pointless to loop */

1113 if(!spintime) {

1114 sd_printk(KERN_NOTICE, sdkp, "Unit Not
Ready\n");

1115 sd_print_sense_hdr(sdkp, &sshdr);

1116 }

1117 break;

1118 }

1119

1120 } while (spintime && time_before_eq(jiffies, spintime_expire));

1121

1122 if (spintime) {

1123 if (scsi_status_is_good(the_result))

1124 printk("ready\n");

1125 else

1126 printk("'not responding...\n");

1127 }

1128}
Ji 42 K8 X spinup_disk 5t Lk A Rk AR T EEE I 1 IX AN B AR AN AN KT SCSI spec A
—E T

XA PR B AR A% AE T FRAT ARG S8 S48 110 JE AR, 38 A DGR XA R B b 5 I EL I A T AR
i A s DA A2 o B % AR T 1] 1 AT 4 10 K G R 03X A bR 25 P S A I M AT
ARAS— 5 4 1029 17,scsi_execute_req() &£ 1 FH . IX A BR B2 sesi A% 0 Z P AL IRAT A
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AN S8 3RATTLE include/scsi/scsi_device.h g2 e 1 75 1

297 extern int scsi_execute_req(struct scsi_device *sdev, const unsigned char *cmd,

298 int data_direction, void *buffer, unsigned bufflen,

299  struct scsi_sense_hdr *, int timeout, int retries);
H1 ush #2002 sesi %0 2 R A TR ) R 0L E FRATT I, 1 28 R BN R AR T 3RAT
9’5 scsi B A KB FATH BHE RS I S UL B 4 IXA B L ARG U0 R T 55 H KT R
FoR A2 T, 52 T SRR R W C 2R e AL AT S 80 b (1) buffer HLIA T I 4f
PEFRAER EHE IS gt B AT 445 40 V8 LT T ot 70, 3 7 W BN B[RRI I, BAT EHE L 1
SR AR R T AR 17 A A, A, T AR AR, iz 38 10 S SR Wi o 1 11 5 B A 74 T
WEAAE R B AN R IR — IR L BB A3 Y R T, LR 3R AR AR H AN
P,
XA BREBE A T AT A sesi i, A — NS RN 2 Ui, it 2 AT struct scsi_device
(1) 25 K A Fi B IR AT XA S LA IX A4 — A28 AN S BN R AR A a4 omd D, 2
command. HSE A — AN SH BRI T
WEATT 45 & TATHIACR SR B B TR AR A3 T BRI 285 — 4> sdkp->device X #4555 —
A~ .emd, PAATTAE 1011 47 HUE 1 —A> unsigned char J8 84 (14041, 5 3k 10 ~I0%,1026 1745 T 14
23 TEST_UNIT_READY.Test Unit Ready &t /& — /MR ILA ) SCSI v 2. DMA_NONE X &AL 4
77 1] buffer H1 bufflen MEHATT AN L, P51 A 1A iyt MR U o8 HE 46 4 173807 AN A% 3 A 4
.
JIT DA IE 3 SR W WA AT 13X 4 — 1 H scsi_execute_req() LAFAATIX 4~ Test Unit Ready T4, 3% [ 45
RIS R LFH, BRAR B TLHI AT B,
SRR BEUTAT BAT LR AR I I 24 ARt 2 A B B AR XA
[root@localhost dev]# Is sd*
sda sdal sdal0 sdall sdal?2 sdal3 sdal4d sda2 sda3 sda5 sda6 sda7 sda8
sda9 sdb sdc sdd sde sdf
[root@Ilocalhost ~]# sg_turs /dev/sda
Completed 1 Test Unit Ready commands with O errors
[root@Ilocalhost ~]# sg_turs /dev/sdb
Completed 1 Test Unit Ready commands with 0 errors
[root@localhost ~]# sg_turs /dev/sdc
Completed 1 Test Unit Ready commands with 0 errors
[root@localhost ~]# sg_turs /dev/sde
Completed 1 Test Unit Ready commands with 0 errors
[root@localhost ~]# sg_turs /dev/sdf
test unit ready: Fixed format, current; Sense key: Not Ready

Additional sense: Medium not present

Completed 1 Test Unit Ready commands with 1 errors
XL sg_turs IX ANy &l A H K TF 1% Test Unit Ready H 1A I A8 FH I A iy & /R 15 20 3
sg3_utils R HAFAL,
[root@Ilocalhost dev]# rpm -ga | grep sg3_utils
sg3_utils-devel-1.20-2.1
sg3_utils-1.20-2.1
sg3_utils-libs-1.20-2.1
FAVE BIAE T T PRAE AL, H DY BRABAT Tr) L AH 2 28 /S SRR T I AAERAT S dr & 2
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Ja, BATH the_result ics% T &5, JF HAE 1046 179 H scsi_status_is_good()>k | Wr £k 4.0 T
scsi_status_is_good() LA & Fil'e A e fr)— 8 77 52 T include/scsi/scsi.h SCA4-H:

125 /*

126 * SCSI Architecture Model (SAM) Status codes. Taken from SAM-3 draft

127 * T10/1561-D Revision 4 Draft dated 7th November 2002.

128 */

129 #define SAM_STAT_GOOD 0x00

130 #define SAM_STAT_CHECK_CONDITION 0x02

131 #define SAM_STAT_CONDITION_MET  0x04

132 #define SAM_STAT_BUSY 0x08

133 #define SAM_STAT_INTERMEDIATE 0x10

134 #define SAM_STAT _INTERMEDIATE_CONDITION_MET 0x14

135 #define SAM_STAT_RESERVATION_CONFLICT 0x18

136 #define SAM_STAT_COMMAND_TERMINATED 0x22 /* obsolete in
SAM-3 */

137 #define SAM_STAT_TASK_SET_FULL  0x28

138 #define SAM_STAT_ACA_ACTIVE 0x30

139 #define SAM_STAT_TASK_ABORTED 0x40

140

141 /** scsi_status_is_good - check the status return.

142 *

143 * @status: the status passed up from the driver (including host and

144 * driver components)

145 *

146 * This returns true for known good conditions that may be treated as
147 * command completed normally

148 */

149 static inline int scsi_status_is_good(int status)

150 {

151 *

152 * FIXME: bitO is listed as reserved in SCSI-2, but is

153 * significant in SCSI-3.  For now, we follow the SCSI-2

154 * behaviour and ignore reserved bits.

155 */

156 status &= Oxfe;

157 return ((status == SAM_STAT_GOOD) ||

158 (status == SAM_STAT_INTERMEDIATE) ||

159 (status == SAM_STAT_INTERMEDIATE_CONDITION_MET) ||
160 /* FIXME: this is obsolete in SAM-3 */

161 (status == SAM_STAT_COMMAND_TERMINATED));
162}

TR B S B R IR A6, scsi_execute_req() 3R [RIR 5 A 3 SR A5 A ) — A i Hepay
DL K 2 good PR A HZ scsi_status_is_good B3k 71 Sk I DU A 24 4R BRGS0 1 B
FRALUP) 5 2 SAM_STAT_GOOD, ifij %73 #M X J LA th i 5 5 2 ] DARE 52 W e e i) ik e it 2k,
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AN — A5 A A the_result FRR RTS8 24 X, e m RS G A £ 1 8 4
KR LR the_result AT 1E 252 unsigned int, B ARG AN K2 8 f7, T2 3 Al 1wt 76 70 A %%
LR e TR T IR £,

358 /*

359 * Use these to separate status msg and our bytes

360 *

361 * These are set by:

362 *

363 * status byte = set from target device

364 * msg_byte = return status from host adapter itself.
365 * host_byte = set by low-level driver to indicate status.
366 * driver_byte = set by mid-level.

367 */

368 #define status_byte(result) (((result) >> 1) & 0x7f)
369 #define msg_byte(result) (((result) >> 8) & 0xff)
370 #define host_byte(result)  (((result) >> 16) & 0xff)
371 #define driver_byte(result) (((result) >> 24) & 0xff)
372 #define suggestion(result) (driver_byte(result) & SUGGEST_MASK)
WS UEBR T B AR AR byte SE4E 4 status byte %60 R ) byte FAT 1t B0 2%, E AT TER W o>k
AEAE S Hop driver_byte, Bl bit23 31 bit31,1X 8 £/ 4 2k A&k mid-level ¥ & 15 B M
F'&F1 DRIVER_SENSE #H 5, I Wr ¥ 2 & 174 sense data, 3114471 ush-storage w1 gk
vi i, scsi tH 7 B sense data 5t 2 &R (5 51X B 1025 17 42 1048 17 111X > do-while 7§ 5 2
WA B B 22 T — K IS5 R T 2 J5,1050 47 FFHCHIWT A A sense data, 4 5547, )1
Y VFRL) T
Scsi 1 F Gt JCHIE I 5 FUCE T4 DA BT AR il 1) 22 . T B0 sense data AR AR B DU i 152
FIWr ) — 73
8/*
9 *This is a slightly modified SCSI sense "descriptor" format header.
10 * The addition is to allow the 0x70 and 0x71 response codes. The idea
11 *isto place the salient data from either "fixed" or "descriptor" sense
12 * format into one structure to ease application processing.
13 =
14 * The original sense buffer should be kept around for those cases
15 *in which more information is required (e.g. the LBA of a MEDIUM ERROR).

16 */

17 struct scsi_sense_hdr { /* See SPC-3 section 4.5 */

18 u8 response_code; /* permit: 0x0, 0x70, 0x71, 0x72, 0x73 */
19 u8 sense_key;

20 u8 asc;

21 u8 ascq;

22 u8 byte4;

23 u8 bytes;

24 u8 byteo6;

25 u8 additional_length;  /* always 0O for fixed sense format */
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26 };

27

28 static inline int scsi_sense_valid(struct scsi_sense_hdr *sshdr)

29{

30 if (Isshdr)

31 return O;

32

33 return (sshdr->response_code & 0x70) == 0x70;

34}
XL g U struct scsi_sense_hdr gl F KAtk — sense data.”hdr it /& header (1) A, A1
Jy sense data 1] fig K i EL A K (H 2 LT 8 A bytes J2 B H S (1), JIT LLIX & 20 4k iU i header, B¢
Uik A8, K2 B Ol X ZB R T
A1 i #scsi_execute_req()H 2B /NSNS HUE struct scsi_sense_hdr *sshdr, 3 5 2, 4 B Ay 24k
AT S T84 sense data sgfh 2338 ik 3X AN ZHR (9] DARAAT 152 ST sshdr, 88 75 FEAT 38 e 40 B e
VBN Rk E 2.
M sense data /1, f 3L A () — > 70 2 MU A response_code, & A1 24 T4 —> sense data & 1 1, Bl e
J& TR — AN 251, K 9 sense data £ 55 1R 2 Fi.response code & FL it & 8 /4 bits, H Fi A H F11E
HA 700,71h,72h,730 JLE 1% 00h 2] 6Fh DL 74h 3] 7Eh JXEEHSE R B (1, AR R 2.
T LAIX HL ) 0 (4 5 2 response code 752 0x70,0x71,0x72,0x73 A & valid, 75 W5t & invalid.ix
A2 scsi_sense_valid() ) 4%
KT sense data, 555K I, Hj ] — H LS — A4 SCSI Primary Commands(SPC)#)FkEE, 7EiX
AFBEE S DY D) A2 4.5 9,4 FRind M Sense data, RIX—5 /&£ %[ 14144 Sense Data
ff).Sense data 5% 7 & X ) 45 U U Ak sense key F11 sense code. iX AN FEAS FHfE T ARIXAS
HRIUTE AT AR R
1048 17,3 AW sshdr 1] sense_key JEAN 55T UNIT_ATTENTION, XM B R R IX N 7%
A REAEEE T B R AN UK AR T AR, B SR — i, BRSO T AR AL
SRJE A B R AL RS 0 O, L Wi £ J5UAS /2 on-line (1,588 8 1% T off-line, 58
bk, B A off-line [H151) T on-line. 7£ 1F 7 5 B & 2 B, W1 R AT UNIT_ATTENTION 454, 44
IR 45 i M X (5 % UNIT ATTENTION) 2 1F J& Test Unit Ready [t TAE2 —.
M sense key 45T NOT_READY,NZEHIX > logical unit AfEH: T M].(NOT READY:
Indicates that the logical unit is not accessible.) ] &1 sense key %%+ NOT READY, i asc %%
04h,ascq 45T 03h,1%X 4 B Logical Unit Not Ready,Manual Intervention required”.(i: . SPC-4,
By D #0573 )IX Uil W /5 2N T,
AR K ZHE O NAZPAT IO 1079 173X else if Jr A i ACAD . R B i 5 W 1% A2
NOT_READY, T2 T A7 B A% F—AN 4, Bl START STOPE o — VLM sl oAb 5 4 N
SCSI Block Commands-2(SBC-2) ) 4iH1,5.17 15 % [ 1/r 44 T START STOP UNIT XAy 43X
Ay A 181 T 5 2 A 2 T T OC,SBC-2 H1 Table 48 &5 H T iX AN & % =X
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Table 48 — START STOP UNIT command

Byte\Bit r[sls|4[3l2l1[u
0 OPERATION COODE (1Bh)

1 Reserved l IMMED
\:?-‘, Reserved

3 POWER CONDITION [ Reserved ] LOEJ [ START
5 CONTROL

AU TEATE emd[4]E N 1,580 Llas T2 U sk B HLE) START AL &R 1aME
SBC-2 H1,iX/> START £ f) 45 SCal R

If the START bit is set to zero, then the logical unit shall transition to the stopped power condition,
disable the idle condition timer if it is active (see SPC-3), and disable the standby condition timer
if it is active (see SPC-3). If the START bit set to one, then the logical unit shall transition to the
active power condition, enable the idle condition timer if it is active, and enable the standby
condition timer if it is active.

AR B S 302 LA I FL YOG, DR 1, 1086 47 1 X1 scsi_execute_req LAFh AT START STOP
UNIT iy, il 2 B I 0 L A4S e b ok sy FH) 0 e ok 0 248 3, sl ke R

TRRBATARTE A A 1022 47 H 2 1120 171X — FATACHS ) do-while fEFA AL T JLRAR K,

NN o

1 SRR A B R IR UE & U T ?

2. WAV

3. WAL R R4 Ptk k!

4,  ER{EREAR 1000 =R fEEE D0 N L (R IR AT REE SR D AT RERE AR I
)

5. WA, IRMERS L T RAT ZIHEAAE

6.  IXW,1057 17 break i&H] AT NI 25 5 .sd_spinup_disk() BRI 45 K T2 10
i

7. JEEE—URGE A DU I g 43 Y B spintime_expire by 100 A5, B X A I A] Ay 3 A4 22T B

PR B A5 R HUBEAE 100 Fb 22 PN 45 TRk ke, st BE AT ANA AW 25 1R 100 BB AR A AN Wz, 19,
AL BEIPE T while IR FIAREER,1126 171X printk 5 AJHAT, 2 If L 240E,not responding,
Yo 2 X R T B PR BT -

=RER ()

AR 5 4 )T sd_spinup_disk(), & b & AT wk & B T ) K LB AT 2
sd_read_capacity(),sd_read_write_protect_flag(),sd_read_cache_type(), 4k 224+ N &, A A 15
ANGEHERHIX = K L IH ) =88 K L 28 A I IS B AT 1 I D4R T (FU2 A RIRAT T
N REEN A3 = SR R 9 H i 2 T IR IR = R 5 L S 44 I = %) D 5 DA 2 i 2 S
A sd.c XA SCAR A E 1900 AT, rE X = AN R B S T 360 AT, ARAN AT IR
55— K 1l1,sd_read_capacity.

1130 /*
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1131 * read disk capacity

1132 */

1133 static void

1134 sd_read_capacity(struct scsi_disk *sdkp, unsigned char *buffer)

1135 {

1136 unsigned char cmd[16];

1137 int the_result, retries;

1138 int sector_size = 0;

1139 int longrc = 0;

1140 struct scsi_sense_hdr sshdr;

1141 int sense_valid = 0;

1142 struct scsi_device *sdp = sdkp->device;
1143

1144 repeat:
1145 retries = 3;

1146 do{

1147 if (longrc) {

1148 memset((void *) cmd, 0, 16);

1149 cmd[0] = SERVICE_ACTION_IN;

1150 cmd[1] = SAI_READ_CAPACITY_16;

1151 cmd[13] = 12;

1152 memset((void *) buffer, 0, 12);

1153 }else {

1154 cmd[0] = READ_CAPACITY;

1155 memset((void *) &cmd[1], 0, 9);

1156 memset((void *) buffer, 0, 8);

1157 }

1158

1159 the_result = scsi_execute_req(sdp, cmd, DMA_FROM_DEVICE,
1160 buffer, longrc ? 12 : 8, &sshdr,

1161 SD_TIMEOUT, SD_MAX_RETRIES);
1162

1163 if (media_not_present(sdkp, &sshdr))

1164 return;

1165

1166 if (the_result)

1167 sense_valid = scsi_sense_valid(&sshdr);

1168 retries--;

1169

1170 } while (the_result && retries);

1171

1172 if (the_result && !longrc) {

1173 sd_printk(KERN_NOTICE, sdkp, "READ CAPACITY failed\n");
1174 sd_print_result(sdkp, the_result);
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1175 if (driver_byte(the_result) & DRIVER_SENSE)

1176 sd_print_sense_hdr(sdkp, &sshdr);

1177 else

1178 sd_printk(KERN_NOTICE, sdkp, "Sense not available.\n");
1179

1180 /* Set dirty bit for removable devices if not ready -

1181 * sometimes drives will not report this properly. */

1182 if (sdp->removable &&

1183 sense_valid && sshdr.sense_key == NOT_READY)

1184 sdp->changed = 1;

1185

1186 [* Either no media are present but the drive didn't tell us,

1187 or they are present but the read capacity command fails */
1188 /* sdkp->media_present = 0; -- not always correct */

1189 sdkp->capacity = 0; /* unknown mapped to zero - as usual */
1190

1191 return;

1192 } else if (the_result && longrc) {

1193 /* READ CAPACITY(16) has been failed */

1194 sd_printk(KERN_NOTICE, sdkp, "READ CAPACITY(16) failed\n");
1195 sd_print_result(sdkp, the_result);

1196 sd_printk(KERN_NOTICE, sdkp, "Use Oxffffffff as device size\n");
1197

1198 sdkp->capacity = 1 + (sector_t) Oxffffffff;

1199 goto got_data;

1200 }

1201

1202 if (Mlongre) {

1203 sector_size = (buffer[4] << 24) |

1204 (buffer[5] << 16) | (buffer[6] << 8) | buffer[7];

1205 if (buffer[0] == Oxff && buffer[1] == Oxff &&

1206 buffer[2] == Oxff && buffer[3] == 0xff) {

1207 if(sizeof(sdkp->capacity) > 4) {

1208 sd_printk(KERN_NOTICE, sdkp, "Very big device. "
1209 "Trying to use READ CAPACITY(16).\n");
1210 longrc = 1;

1211 goto repeat;

1212 }

1213 sd_printk(KERN_ERR, sdkp, "Too big for this kernel. Use "
1214 "a kernel compiled with support for large "

1215 "block devices.\n");

1216 sdkp->capacity = 0;

1217 goto got_data;

1218 }
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1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250

sdkp->capacity = 1 + (((sector_t)buffer[0] << 24) |
(buffer[1] << 16) |
(buffer[2] << 8) |
buffer[3]);

Telse {

sdkp->capacity = 1 + (((u64)buffer[0] << 56) |
((u64)buffer[1] << 48) |
((u64)buffer[2] << 40) |
((u64)buffer[3] << 32) |
((sector_t)buffer[4] << 24) |
((sector_t)buffer[5] << 16) |
((sector_t)buffer[6] << 8) |
(sector_t)buffer[7]);

sector_size = (buffer[8] << 24) |
(buffer[9] << 16) | (buffer[10] << 8) | buffer[11];

/* Some devices return the total number of sectors, not the
* highest sector number. Make the necessary adjustment. */
if (sdp->fix_capacity) {

--sdkp->capacity;

/* Some devices have version which report the correct sizes
* and others which do not. We guess size according to a heuristic
*and err on the side of lowering the capacity. */
Yelse {
if (sdp->guess_capacity)
if (sdkp->capacity & 0x01) /* odd sizes are odd */
--sdkp->capacity;

1251 got_data:

1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262

if (sector_size == 0) {
sector_size =512;
sd_printk(KERN_NOTICE, sdkp, "Sector size 0 reported, "
"assuming 512.\n");

if (sector_size '=512 &&
sector_size 1= 1024 &&
sector_size 1= 2048 &&
sector_size 1= 4096 &&
sector_size !'=256) {
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1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306

sd_printk(KERN_NOTICE, sdkp, "Unsupported sector size %d.\n",
sector_size);

/*

* The user might want to re-format the drive with

* a supported sectorsize. Once this happens, it

* would be relatively trivial to set the thing up.

* For this reason, we leave the thing in the table.

*/

sdkp->capacity = 0;

/*

* set a bogus sector size so the normal read/write

* logic in the block layer will eventually refuse any

* request on this device without tripping over power

* of two sector size assumptions

*/

sector_size =512;

/*
* The msdos fs needs to know the hardware sector size
* S0 | have created this table. See Il_rw_blk.c
* Jacques Gelinas (Jacques@solucorp.qc.ca)
*/
int hard_sector = sector_size;
sector_t sz = (sdkp->capacity/2) * (hard_sector/256);
request_queue_t *queue = sdp->request_queue;
sector_t mb = sz;

blk_queue_hardsect_size(queue, hard_sector);
/* avoid 64-bit division on 32-bit platforms */
sector_div(sz, 625);

mb -=sz - 974;

sector_div(mb, 1950);

sd_printk(KERN_NOTICE, sdkp,
"%llu %d-byte hardware sectors (%llu MB)\n",
(unsigned long long)sdkp->capacity,
hard_sector, (unsigned long long)mb);

/* Rescale capacity to 512-byte units */

if (sector_size == 4096)
sdkp->capacity <<= 3;

else if (sector_size == 2048)
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1307 sdkp->capacity <<= 2;

1308 else if (sector_size == 1024)

1309 sdkp->capacity <<= 1,

1310 else if (sector_size == 256)

1311 sdkp->capacity >>=1;

1312

1313 sdkp->device->sector_size = sector_size;
1314}

FEVEINTGE 200 AT 81110 5 23X AN BREUH — Pl >R 208wt A2 S0 1/ oA 1 5 o, B ek —
MU, K% READ CAPACITY it M #42& SCSI #ir A H2 1 vt 2 A1 1N % 40138 1R 22 SCSI fir A #
A 2D PR RRA AN [FRRCAS (1) 1 2 N A —FF, AR [R5 B AN A [, L i READ
CAPACITY x4 10 A5 RAT 16 A4 I PIANRRUAS. A1 SBC-2 (1) 5.10 541 5.11 54}
A READ CAPACITY/(10) command A1 READ CAPACITY (16) command. i & EL il &
Z— MG B AR A BA5 2 BT BATTHAN R 12 WA iy 2 I DL 5L (1) 36 A S % gl 2 56
PR A2 R T il — N Ko A Xl J& 1211 47 goto repeat [ H [).4F goto repeat 2 Fiif
1210 1THE T longre 24 1.BAT X BLAE45 ik 1 SBC-2 Hit) READ CAPACITY i & [k e
X
Table 34 — READ CAPACITY (10) command

ByteBit T 6 | 5 4 3 2 1 0
0 — _ CPERATION CODE (25h)
1 Reserved | Obsolete
2 {(MSB)

LOGICAL BLOCK ADDRESS N
> (LSB)
)

Reserved
7
8 Reserved | PMI
G CONTROL

AT L — A LR IR IX A4y 4 sg_readcap 1] LT 1. 1% READ CAPACITY fir 4. R T
SEEIIF BRI A5 FR 128M 1) U BLAILIX ANy & 1) &
[root@localhost ~]# sg_readcap /dev/sdc
Read Capacity results:

Last logical block address=257535 (0x3edff), Number of blocks=257536

Logical block length=512 bytes
Hence:

Device size: 131858432 bytes, 125.8 MiB, 0.13 GB
5 A, AT A AR K IX A SRS b LGRRR G b 5 7 T buffer 22 1 4] r. S Bs
|- buffer £t412%4, 7 READ CAPACITY it 4 i [ {5 Bl i FAT I A 1203 AT FF4A 4T, 15 563K
M5B XA buffer S 3A1 14 sd_revalidate_disk()H Hi# (). 2L K/ B SD_BUF_SIZE,Hl 512 4>
FATABLIXA buffer (RIEHE 7T 5 R AT A BFENE?SBC-2 H Table-35 %} READ CAPACITY/(10)
IR [ 2 Y T P A X

"
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Table 35 — READ CAPACITY (10) parameter data

Bytu\EitTlﬁI5141312|1|0
0 (MSB)

RETURNED LOGICAL BLOCK ADDRESS —_—

3 (LSB)
4 {MSB)

BLOCK LENGTH IN BYTES —

7 (LSB)

IXHL byte4,byte5,byte6,byte7 LR T Block /N RIFTIE i B X A/, 868 Ui AR
sector_size, KZ HIs i N FATHE B HER 2 512bytes.ix LI FX A U #1988 T X R .
RETURNED LOGICAL BLOCK ADDRESS #fi /2 & R IX AN ¥ 4% 7 22 /04> Block, 5 il 1 £
Wi, AT 2 /DA B DX AR, SRR b, a0 AR AT N AN Block, 84 3% BLIR (Al 2 B s —
A Block ()95, A 2 5 2 AN O 146, B LAdse 5 — > Block 4 5 gl N-1. 57 BLIX FL ik [H] (1)
J& N-1.01 SBC-2 #i i, fiti # byte0,bytel,byte2,byte3 &1 MR 4= &y FF, B 4 il B READ
CAPACITY (10) A /2 LATSE UK B 53 (1 7% o I AT A AR, T 150 P PR 2 ol DX 3 H I A I 6
FHIW— T, a1 A sizeof(sdkp->capacity)fifi 5 KT 4,718 43X B t 7 3411 goto repeat, L4117 & i%
READ CAPACITY(16).5:Fx L=, Ky capacity 4% sector_t 7,1 7E include/linux/types.h
i, sector_t 2IX 4 X1,

140 #ifdef CONFIG_LBD

141 typedef u64 sector _t;

142 #else

143 typedef unsigned long sector t;

144 #endif
JIT LA sector_t (1) size A4 Al g2 KT 4 B ABA W REESE T 4 RS T 4 Ik InE 7.4
RET & capacity b 0. 3KATRA IME LR NI TEH 2 A B X A BATRAN T Al g (IR i
AT R R LU B LA TRA T E T capacity 24 0,48 H BIER & —FF, SN B e 2 i Fid
A2 N I HME, B T e ) TIUANRLE)
MR R A R A8 4 st AT 1219 4T, % B sdkp ) capacity, Wil A T, ¢ f
byte0,bytel,byte2,byte3 [¥j3: ] /E F (X Ak /2 N A N-1 (15 R, T LUIX BLERATTE 2175 2m
1.5t sdkp->capacity i 3% (5t 2 R 2 /DN X
1M 1223 171X else 1X— B, w2 5% K 2 1) buffer ZEATACHL, K SBC-2 HilE T, K4
(1) [ s L I T I PSR 1

Table 37 — READ CAPAE:ITT (16) parameter data

Byte‘-.Bit?lﬁ‘Gl4J3I2[1|0
0 (MSB)

RETURNED LOGICAL BLOCK ADDRESS —_—
7 (LSB)
8 (MSB)

BLOCK LENGTH IN BYTES —
" (LSB)
12 Reserved RTO_EN l PROT_EN
13
Reserved

31

Al LA X K byteO,bytel,...,byte7 iX 8 AN byte JL[Al/EH k& T Block #. 1M
byte8,byte9,byte10,byte1l JL [F]{f H1Z 7R T block AN, B Ui b X K /).
1239 AT A m A N T N-1 ISR o A a8 46 AN 42 B o, &V SRR sk 240 A 1
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SRR T I LAX BLRE AT BE TR0, PL AT X MR R SR IR e 23 1 fix_capacity.
1245 47 SAZEE T Iy Ab LA F 5 T LR B 4 TR 0] i il X AN IR AR T B T I A T
KANFBEERMN EHEX T FABKTCHE T

1252 47 %5 T8 A 1] (1) e 2%, FRATT L BEAR T T A2 28~ i R DU P, AT BB e AT D1 Bt XK
MR 512.

53— 7 11,1258 473X — Bt A J8 401, b XK/ S /2 512,1024,2048,4096, 35 IR 12 256.FR b2
MRV TEA Pl n] LRSI B iR B T B ok 5 AR,

1280 17 42 1301 471 H FRIAEVERE HLUCAFARTE 28, MEATT T ABOE ANPEL U 7 280F 5 1291 473 1]
T blk_queue_hardsect_size(),iX > R £ A ()55, i A2 —FJ 1%, R —A struct request_queue._t
FREFIC DL hardsect_size (1 BB X LK 240 hard_sector.if @ I f 1 JEAS A5 2 1 &
Ji 512, HEFEIX AR LN T A RAR IR A AR R — 8 80 S5 S ARAN A (1N P IS B AR B A
EIURE YA PN S i e i Ay 1

1304 17 PR IX — B if-else if /& 51X sector_size %% — T capacity, X 4 capacity i i% ] K
WSRKAT 2 DA B X T AT A BEAEARAD h 4 — ] 512 715 1 DX, GX 2 Linux g — ST
JE) i DLIX B 4 A R R BEOAS S R 2 AT 100 At DX AF B B X EE 1 2
4096 ™71, I8 W SR FRATTEE AR £ B K 0 DA 512 45 JBEAT U 1n), I8 Bl vl LA i X
ANHEELAT 800 /N [X.

I JA,1313 17,4 sector_size it 5% 7E sdkp ¥ 1% 02 struct scsi_device %l device [1] sector_size
.

=RER (=)

S 8 -K1li,sd_read_write_protect_flag.
1327 /*
1328 * read write protect setting, if possible - called only in sd_revalidate_disk()
1329 * called with buffer of length SD_BUF_SIZE
1330 */
1331 static void
1332 sd_read_write_protect_flag(struct scsi_disk *sdkp, unsigned char *buffer)

1333 {

1334 int res;

1335 struct scsi_device *sdp = sdkp->device;

1336 struct scsi_mode_data data;

1337

1338 set_disk_ro(sdkp->disk, 0);

1339 if (sdp->skip_ms_page_3f) {

1340 sd_printk(KERN_NOTICE, sdkp, "Assuming Write Enabled\n");
1341 return;

1342 }

1343

1344 if (sdp->use_192 bytes for_3f) {

1345 res = sd_do_mode_sense(sdp, 0, 0x3F, buffer, 192, &data, NULL);
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1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
NULL);
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382

1383 }

}else {
/*
* First attempt: ask for all pages (0x3F), but only 4 bytes.
* \We have to start carefully: some devices hang if we ask
* for more than is available.
*/
res = sd_do_mode_sense(sdp, 0, 0x3F, buffer, 4, &data, NULL);
/*
* Second attempt: ask for page 0 When only page 0 is
* implemented, a request for page 3F may return Sense Key
* 5: Illegal Request, Sense Code 24: Invalid field in
* CDB.
*/
if (Iscsi_status_is_good(res))
res = sd_do_mode_sense(sdp, O, 0, buffer, 4, &data,
/*
* Third attempt: ask 255 bytes, as we did earlier.
*/
if (Iscsi_status_is_good(res))
res = sd_do_mode_sense(sdp, 0, 0x3F, buffer, 255,
&data, NULL);
}

if (Iscsi_status_is_good(res)) {
sd_printk(KERN_WARNING, sdkp,
"Test WP failed, assume Write Enabled\n");
}else {
sdkp->write_prot = ((data.device_specific & 0x80) !=0);
set_disk_ro(sdkp->disk, sdkp->write_prot);
sd_printk(KERN_NOTICE, sdkp, "Write Protect is %s\n",
sdkp->write_prot ? "on" : "off");
sd_printk(KERN_DEBUG, sdkp,
"Mode Sense: %02x %02x %02x %02x\n",
buffer[0], buffer[1], buffer[2], buffer[3]);

XA R BCE R, LS A T 2 — AT 2 1376 47,8 11 set_disk_ro() A i & A i 4t

T T RN,

1338 17,set_disk_ro gl fe BCE WAL H B4 0 R LTS O 1 AR BCE ) KB AH R AATTIX
SURBAT RS EREAN S S B8 F BRI A B S B AR T i — KB i
AR {7 B, A AE 1376 1T I,
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A BRSNS R R R R T W2 kiR i 2 45 ek XA i 4 it & MODE SENSE.MODE
SENSE iX A ir 41 H BIAE T 3RAF 08 W AR 208 A0 1015 B X L h i e s 2 A s 1T 510k
9 REA B2 SCSI A E U FRAT LI 20 HOGT S DR B T BT X SRt
PRV R A — 1 A8 AR IR B BT T, 2 AR A Se R M 2 AT RACSCAR 19, 3 L Bnsis vk
UK, AT BRI AR R IR NG ACAH S (H R 2 A AR B T 96 2o SR AT TN 75, SR A 59 N Ak
AR R T 2 N6 T SCSI e ok 5t AR 22 Rt AT AR B2 A7 Sep Pl AN ol A 17, bt
medium type, B[1'E: & T-WE AP 1Y ()4 45, %6 T+ SCSI Block 4 4%, H 4 #45:4% MEDIUM TYPE [#)
XA byte —5& /& 00h.
TEMEATTR IR B b oh T R IEIX AN w2 38 AE T e, 56 A sd_do_mode_sense().

1316 /* called with buffer of length 512 */

1317 static inline int

1318 sd_do_mode_sense(struct scsi_device *sdp, int dbd, int modepage,

1319 unsigned char *buffer, int len, struct scsi_mode_data *data,
1320 struct scsi_sense_hdr *sshdr)

13214

1322 return scsi_mode_sense(sdp, dbd, modepage, buffer, len,

1323 SD_TIMEOUT, SD_MAX_RETRIES, data,
1324 sshdr);

1325}

1M sd_do_mode_sense i FHK [ scsi #0248 — 42 (L[ scsi_mode_sense(), ¢ T~ J& & A Tk A
TEMNA T B2 PATZ 5, 4 R e R AE(E T data 1,11 data /2 struct scsi_mode_data 454 {4
A

16 struct scsi_mode_data {

17 _u32 length;

18 __ul6 block descriptor_length;
19 _u8 medium_type;

20 _u8 device_specific;

21 _u8 header_length;

22 _u8 longlba:1;

23 };

KA — A EBLE sesi P e fg R B0 ) g L in NI A 1345 medium_type, XF-T- SCSI
T, & — 8 & 00h.IX & 15 HE 1.

PR 22 A 1375 ATVEM W, & 1375 47, i AT device_specific 11 0x80 #H5WE?SBC-2
FRA IR B R T IX > Device Specific (K30 L.

Table 97 — DEVICE-SPECIFIC PARAMETER field for direct-access block devices

Bit 7 6 5 4 3 2 1 0

WP Reserved DPOFUA Reserved

X 1L bit7 iy 4 WP, R Write Protect, 5 &4 467 N AF HiF 4 FEATT I 45 FH 40 (%) I st T 56 15 £
T IR XA FRAT T IEANBA AL A XA 1 BB E TSR, e W A B
WA R S IR A A H &SSO BLBRATR BE A BN [HXAT A1

Dec 6 08:47:05 localhost kernel: sdb: Write Protect is off

I, sd_read_write_protect_flag iX—> bR B I FE R 2 :
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A ) BB R T S RS ?

WAL R R IEE T

AFFTED: sdb: Write Protect is on

WAL, R W E.

. BRAEATED: sdb: Write Protect is off

BJa it F,1344 47, AW P E use_192_bytes for 3f,iX & Ak Sz itk 26 W R 22 G4k H g
$2% MODE SENSE 7t page=0x3f I 1L K i & 192bytes, Bt LLIAAT14F € X struct scsi_device
(YIS X B 6 A T IX 4 —A flag, 75 scsi AR 4 ) B 1 (K IR st 7T DL 9K 4
—A™ flag. AH N I FRATT A 3% iy 2 IR I 5t 1 4 192.

75—/~ 133917, skip_ms_page_3f,iX th & — LT flag, MODE SENSE fiv 4 —4~ 24 page,
[P A S R W, S SR 1 4% 7 page=O0x3F FRIIN 16 2 B T LA £ A P i L2, S
T—A flag.

WHRAREAZ IR B (11X A page 2 =8 AL FAT 1K FE—F SPC-4 1 MODE SENSE 14
(R 22 AT ).

ok~ wbdhPRE

TSGR 6 F.
Table 97 — MODE SENSE(6) command
B-,rl?a“ 7 6 5 B 3 2 1 0
4] OPERATION CODE (1Ah)
1 Reserved ] DBD Reserved
2 PC PAGE CODE
3 SUBPAGE CODE
4 ALLOCATION LENGTH
5 CONTROL

SRIG A2 10 1R

Table 100 — MODE SENSE(10) command

8 w‘;" 7 6 5 4 3 2 1 0
0 OPERATION CODE (SAR)
1 Reserved LLEAA DED Reserved
2 PC PAGE CODE
3 SUBPAGE CODE
4
Reserved
6
! MSB) ALLOCATION LENGTH —]
;] {LSB)
9 CONTROL

XL PAGE CODE it & B A1 LT i 1) page, {2, & —2L v 6 4 bits. Kb e i U Y gk
& 00h 2 3Fh(HP 11 1222). i B A L d 1) 3fh, 5t 2 Ui MR & 1% MODE SENSE i & IFI I,
W E PAGE CODE 4 3fh [fjif i, X 4 3fh &5 5 —A> page, [} 2 & # o1 — L 5L 4 b1
B B R AR 1, TR BATF R B AR flag SR ALK LE 5 .

R AR ] B ARANTE A T4 5 B PAGE 1X 4 — /M. OK, L SR RE K (1), AT J8 40, 54 X
R CEZ ST SR EP Y (YR SR N S AL e R 2 R ZS VS U b N A N U T NS L
FEFF.7 1 SCSI BEVHHAE N RIAESE 1T CAEF AT TFIE AL 1 50 20 AT T AR [R5 o LAABAT 17
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Wil SCSI [P I5— B Ay B TR AL X Ol 2 AT 1 56 1 IR SRS A FE 7 150 4 v A AT AR, U AL X
e N BRAT A UL L NG — AP, 48R T M Nk G — A TR B T 2] A =
o), TR A AT AR B A RS T — AP0, IX A Pl 2 e 2% () <<FR ¥ B [ 15>>, 50 A BT
IR G 00 35 B, X AN A gl A2 A R P SRS AR T R ) 1 X A ARl 6 20 % MODE
SENSE ir & A 5t A5 R 152 1) (40 15— B R 06 20— 0 — WL i, T AR 75 B2 45 52 — 4> PAGE
CODE, 8¢ i v it [R] i 3 A7 175 1) Byte3 N4 SUBPAGE CODE,iX gt /& ¥ Ui 55, /R & it BE
il — U R — AN B U T R % SRV — T — TR et SR VR AR — B — BRI B AR AR,
T SUBPAGE CODE & 8 4 bits, At i KAE 2 255.81—4~ page mILAfTH% 255 4
subpage.

By NIy

F2 ROk, E8 —JE K112 sd_read_cache_type.
1385 /*
1386 *sd read_cache_type - called only from sd_revalidate_disk()
1387 * called with buffer of length SD_BUF_SIZE
1388 */
1389 static void
1390 sd_read_cache_type(struct scsi_disk *sdkp, unsigned char *buffer)

1391 {

1392 intlen =0, res;

1393 struct scsi_device *sdp = sdkp->device;
1394

1395 int dbd;

1396 int modepage;

1397 struct scsi_mode_data data;
1398 struct scsi_sense_hdr sshdr;
1399

1400 if (sdp->skip_ms_page_8)

1401 goto defaults;

1402

1403 if (sdp->type == TYPE_RBC) {
1404 modepage = 6;

1405 dbd = 8;

1406 Telse {

1407 modepage = 8;

1408 dbd = 0;

1409 }

1410

1411 [* cautiously ask */

1412 res = sd_do_mode_sense(sdp, dbd, modepage, buffer, 4, &data, &sshdr);
1413
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1414
1415
1416
1417
1418
1419
response\n');
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446

if (Iscsi_status_is_good(res))
goto bad_sense;

if (1data.header_length) {
modepage = 6;
sd_printk(KERN_ERR, sdkp, "Missing header in MODE_SENSE

/* that went OK, now ask for the proper length */
len = data.length;

/*
*We're only interested in the first three bytes, actually.
* But the data cache page is defined for the first 20.
*/
if (len < 3)
goto bad_sense;
if (Ien > 20)
len = 20;

/* Take headers and block descriptors into account */
len += data.header_length + data.block descriptor_length;
if (len > SD_BUF_SIZE)

goto bad_sense;

/* Get the data */
res = sd_do_mode_sense(sdp, dbd, modepage, buffer, len, &data, &sshdr);

if (scsi_status_is_good(res)) {
int offset = data.header_length + data.block_descriptor_length;

if (offset >= SD_BUF_SIZE - 2) {
sd_printk(KERN_ERR, sdkp, "Malformed MODE

SENSE response\n™);

1447
1448
1449
1450
1451
1452
1453
1454
1455

goto defaults;

if ((buffer[offset] & 0x3f) '= modepage) {
sd_printk(KERN_ERR, sdkp, "Got wrong page\n");
goto defaults;

if (modepage == 8) {

% 38 5 It 54 WY



Linux 4L )|,z 32 SCSI ffif:

1456 sdkp->WCE = ((buffer[offset + 2] & 0x04) !=0);
1457 sdkp->RCD = ((buffer[offset + 2] & 0x01) = 0);
1458 }else {

1459 sdkp->WCE = ((buffer[offset + 2] & 0x01) == 0);
1460 sdkp->RCD =0;

1461 }

1462

1463 sdkp->DPOFUA = (data.device_specific & 0x10) !=0;

1464 if (sdkp->DPOFUA && !sdkp->device->use_10 for_rw) {
1465 sd_printk(KERN_NOTICE, sdkp,

1466 "Uses READ/WRITE(6), disabling FUA\n");
1467 sdkp->DPOFUA = 0;

1468 }

1469

1470 sd_printk(KERN_NOTICE, sdkp,

1471 "Write cache: %s, read cache: %s, %s\n",

1472 sdkp->WCE ? "enabled" : "disabled",

1473 sdkp->RCD ? "disabled" : "enabled",

1474 sdkp->DPOFUA ? "supports DPO and FUA"

1475 : "doesn't support DPO or FUA");

1476

1477 return;

1478 }

1479

1480 bad_sense:

1481 if (scsi_sense_valid(&sshdr) &&

1482 sshdr.sense_key == ILLEGAL_REQUEST &&

1483 sshdr.asc == 0x24 && sshdr.ascq == 0x0)

1484 /* Invalid field in CDB */

1485 sd_printk(KERN_NOTICE, sdkp, "Cache data unavailable\n");
1486 else

1487 sd_printk(KERN_ERR, sdkp, "Asking for cache data failed\n");
1488

1489 defaults:

1490 sd_printk(KERN_ERR, sdkp, "Assuming drive cache: write through\n");
1491 sdkp->WCE = 0;

1492 sdkp->RCD = 0;

1493 sdkp->DPOFUA = 0;

1494 }

1R AR XA B B ) TAE G 2 1] sd_do_mode_sense, HJlids & & 2% MODE SENSE fir 4.
FATHTH e, SCSI 445 B AR Z /e 64 T (64=0x3f+1).1M X H 34145 modepage NAE A
8,80 X RBCJME N 6.0XJ2 It AWe? i SLFAT T 20 B, A TR R (9 B iR s i 4 'S
HAEH X T Cache M5, 5z EAEAS SCSI 4%, 83 B A & VS #l (1 9632, B — A
Direct-access block device, #f 7] L5231 caches, i@ 1 {# ] cache 7] LAH e 45 1 e RE, B my A
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P/ 10 IR 15, G ] AR I et e & i /E SBC-2 w24 SCSI i i€ L T —> Mode Page
LI THIRAA R cache AR IR B FATAT LU R X k& & 31,

Table 98 — Mode page codes for direct-access block devices

Mode page code | Description Reference
00h Yendor-specific (does not require page format)
00h-3ERFFh Feturn all subpages 2 SPC-3
01h Read-Write Error Recovery mode page G.34
02h Disconnect-Reconnact mode page SPC-3
03h Cbsolete (Format Device mode page)
04dh Cbsolete (Rigid Disk Geometry mode page)
05h Obsolete (Flexible Disk mode page)
06h Reserved
07h Yerify Error Recovery mode page G35
0dh Caching mode page G233
09h Obsolete
0AR/O0h Control mode page SPC-3
0ARDOTh Contral Extension mode pages SPC-3
0ANhOZh - 3ER Resarved
0Bh Obsolete (Medium Types Supported mode page)
Ch Obsolete (Motch And Partition mode page)
00h Obsolete
OEh - OFh Resarved
10h XOR Control mode page G366
T1h - 13h Reserved
14h Enclosure Services Management mode page b SES-2
15h - 17h Reservad
18h Protocol-Specific LUM mode page SPC-3
19h Protocol-Specific Port mode page SPC-3
1Ah Power Condition mode page SPC-3
1Bh Reservad
1Ch Infarmational Exceptions Contral mode page | SPC-3
10h - 1Fh Resenved
20h - 3Eh Vendor-specific (does not require page format)
3Fh/00h Return all mode pages 2 | SPC3
3Fh/01h - 3Eh Reserved
AFhFFh Return all mode pages and subpages @ SPC-3
Yalid only for the MODE SENSE command
Walid only if the ENCSERY bil is sel to one in the standard INQUIRY data (see SPC-3)

08h XA~ Page, #% "4 f caching mode page,iX— Page i /& FA 175 B i X Wik & A A A AT ]
TXAH modepage 4 8.1M %) T &1 RBC PHil I A IXME S AL 6, X N ERATTA L EEER.
N FRATT B AR A A V. — AN EIX S Caching Mode page 5755 KA A ke S — AN X BTk,
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IS 1443 175€ LI offset B K~ 4w 2
SEE S AN ELSPC-4 H ) Table238 & X T MODE SENSE iy 4 FiiR [FI{HE F A% 20
Table 238 — Mode parameter list

B“E:“ 7 6 5 4 3 2 1 0
Mode parameler header
Block descriptor(s)
Meode page(s) or vendor specific (e.g., page code sel to Zero)

] LLE X A i AR B — 35 =40, 1l Mode Parameter Header,Block Descriptor,Mode
Page(s).1fi Mode Page HILLE S — 3045 L Wi FRA 13X HL 53 44 22 Mode Page 8,754 "¢t HE FLAEIX
H S =50 i e AT T (AR P ER AR AAAE buffer[) 541, W AT 1) Mode Pages
X80, FRAT T A0 200 1 T TR P S0 20 R B BB Wi T PR AN 4 IR BE R offset, 4 3k AT
LU A) 55 =350 3wt T LA buffer[offset], A B AT K1 1X A offset 1155 SC T84 11 9 56 43
FERAT 2 KW 2 5 2 XA offset FUTE 2% /7
FAVSHE B —HB o R ] 5 SCH 6T 6 7749 MODE SENSE,

Table 239 — Mode parameter header(6)

8 ,g“ 7 6 5 4 3 2 1 0
0 MODE DATA LENGTH
1 MEDIUM TYPE
2 DEVICE-SPECIFIC PARAMETER
3 BLOCK DESCRIPTOR LENGTH

TMXT 10 £ 1) MODE SENSE #ir 4 X # 73 R 1 5 Ze e,
Table 240 — Mode parameler header(10)

Bit
Byte 7 6 5 4 3 2 1 0
] (MSB)
MODE DAT. NGTH EE—

i OATA LE (LSB)
2 MECIUM TYPE
3 DEVICE-SPECIFIC PARAMETER
4 Reserved l LONGLEA
5 Reserved
6 MSB

e BLOCK DESCRIPTOR LENGTH e ——
7 {LSB)

WERARER N scsi_mode_sense() i £, /R 23 & B, A5 data.header_length 1515w /23X 4> Mode
Parameter Header 1K J% 1M data.block descriptor_length 4155t & 25 — ¥4 K% B Block
Descriptor [ B2 I 2 0 A4 Bedl 12575 1443 474 offset & TIX i Al

TFHEBATH buffer[offset]sl €7 3] T Mode Page iX—#54>,{H/& Mode Page HAKKAT A RENE?
a3 B H H:— 55, Caching Mode Page KAt 4 121l SBC-2 [ Table 101 K45 1.
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Table 101 — Caching mode page

Byte\Bit 7 G 5 4 3 2 1 i
0 PS Resaerved PACE COCE (08h)
1 PAGE LENGTH (12h)
2 I ABPF | CAP ] DISC SIZE WCE [ WF RCD
3 DEMAMD READ RETEMTION PRICRITY WRITE RETENTION PRICRITY
4 (MSE)
MSABLE PRE-FETCH TRANSFER LENGTH —_—
) {LSB)
[ (MSE)
BMINIMUM FRE-FETCH —_—f
T LSB)
8 (MSE)
MAXIMUM PRE-FETCH |
o (LSE)
0] (M=EB)
MAXIMUM PRE-FETCH CEILING S
11 (LSE)
12 FEm LACSES | DA, | Wendor specific Resened Wy _NS
13 MUMBER ©F CACHE SEGMENTS
14 (MSEB)
CACHE SEGMENT SIZE - |
15 (LSE)
16 Reserved
17
Obsolets
149

BB BXA™ Page —3:AT 194> bytes, Ifi Al 15138 buffer[offset] st i 1% %5 M. e ¥ ByteO. i 1% HL
A1 2 ByteO 11 bit0 3 bits 1L 1l /&2 PAGE CODE, 1%} caching mode page SKiii & i
%St 08h X Ht e WA A ATTAE 1450 17 EHL buffer[offset] (1R 6 17 K JaI e 2 75 2 FeAl 13 4+
RIS 08h. T AN S BE I T F Sk B AT/ —A Mode Page fJiX 6 7 & /<F#RZ Page
Code. X AL B AH 4 T FA LRI 1) %5 20— A N AR AREEFR I AR n) L i 2
LA

T4 N K, FHHYE modepage /2 8 I8 /2& 6 SRAMA IR FRAT 1A /& B IR 0L, B 25 18
modepage A 8 (¥ 1i.buffer[offset+2] il & ixX HLI¥) Byte2 R W Wt FUX ok R A, Al 11 2
X HLf¥) WCE H1 RCD IX B/~ bits, & & T A 1Z 1382 038 43X B (K145 SURAT A WE?SBC-2 H
X IX PR AL IX R IR 1)

A writeback cache enable (WCE) bit set to zero specifies that the device server shall return GOOD
status for a WRITE command only after successfully writing all of the data to the medium. A
WCE bit set to one specifies that the device server may return GOOD status for a WRITE
command after successfully receiving the data and prior to having successfully written it to the
medium.

A read cache disable (RCD) bit set to zero specifies that the device server may return data
requested by a READ command by accessing either the cache or medium. A RCD bit set to one
specifies that the device server shall transfer all of the data requested by a READ command from
the medium (i.e., data shall not be transferred from the cache).

AR S AR LA b 3 SR Y A b R FRATT LA ) OS5 20 b A o i M — — AN AtV 2
cache,ic FIXPIA™ bit FIMERS FATZ 5 I AR BT LARATT 9 Sl 4 b o B BB AN T B 1L
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RIS B L 7K e AT B IX A bit FAE.WCE &y 1 5 B ER AT TAE 5 A i) B mT LS H cache,
RERZEE N 2 T cache T iR 91 oy, i AS I 56 B FL1E 5 B i BLS FRR [FL.RCD 4
1 T B AT TS 5 i P B A 06 250 A 5 sk, T AN 2 A cache R,
5, — /> ft DPOFUA 11 bit 2 FF ZEHATF il o m. FIXAKITKA
data.device_specific,iX > %< P4 gl 42 7 1 AR Mode Parameter Header #1f¥) DEVICE SPECIFIC
PARAMETER X T34 SBC-2 ik 7, 1X — Tk A% Al 2 T E LI

Table 97 — DEVICE-SPECIFIC PARAMETER field for direct-access block devices
Blt.[ ?I 6 ]__5[__4]312]11::]

WP | Reserved DPOFUA I Resarved |

FLSZIZ M B FAT ARG AH IR B FRATT A R I IX A WP ALK T iR B & R T S5 R4 .M
X HL bitd M4 DPOFUA,IX— Bit Wik 1.3 B4 % 3 kF DPO 1 FUA bits, W1 4 b 0, 13 B 1%
#%H A Fr DPO Fl FUA bits.DPO /2 disable page out f{)45 5 ,FUA /& force unit access 1455 .
FRANTE, — R 1) S TR U 2 — AR TG HIE ) 0 (52 R A AN T 3SR R e, R R A AR SR gt
K MEEE AL o XA B N AN BRSNS R 2 ) R 2 WS
AR LG i vy 520 65, IR A 5

When the cache becomes full of logical blocks, new logical blocks may replace those currently in
the cache. The disable page out (DPO) bit in the CDB of commands performing write, read, or
verify operations allows the application client to influence the replacement of logical blocks in the
cache. For write operations, setting the DPO bit to one specifies that the device server should not
replace existing logical blocks in the cache with the new logical blocks being written. For read and
verify operations, setting the DPO bit to one specifies that the device server should not replace
logical blocks in the cache with the logical blocks that are being read.

Application clients may use the force unit access (FUA) bit in the CDB of commands performing
write or read operations to specify that the device server shall access the medium. For a write
operation, setting the FUA bit to one causes the device server to complete the data write to the
medium before completing the command. For a read operation, setting the FUA bit to one causes
the device server to retrieve the logical blocks from the medium rather than from the cache.

When the DPO and FUA bits are both set to one, write and read operations effectively bypass the
cache.

PLE530K 3 SBC-2 [ 4.10, % [ 1424 Cache [— 15 W AR (M) e SCRIFR —REAR TS A B 4 AE
BRI I T DU N A A BRI TC B 32— & LA SO, 257 SIS SO A, 2 /D A5 R
HEIMTE 7 e 2 R B << N RIRSS 55 56 B SE HEPESS IR IN o AN 2 AR SEAE 8 — FRU 8 SRR R
“J3”Behave the people’s advanced sex of the service and party”, 25/ i) J 45 20 5045 BT 3 2 ot 2
R R <<TFHHRE TS T AW TG V58 KT A R S 1 >> PR IR, AN 2o A5 2 AT SLHMSE T
HH 7% i Really Grasp Solid Fuck.

T RARA RGN TR I 4 — )1k S 45, LT X Bl 10 st 2 W R E) DPO FI FUA bits 4 1%
BT LB AR GRS cache. Xy DPOFUA X HLIK) bitd, Bt LLRATIE F
1463 17 ,data.device_specific LA 0x10 AHL ) M KIS S a0 AT I AT IX FEAS 21 1 5 2
bit4.

AN, I MODE SENSE iy 4 —#£,READ/WRITE x4t 6 75 F 10 7351, 5 F
READ/WRITE #4F BRGSO N AT 2556 2230 ] 10 75 i) AR IR AT T4 SO VA S st
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I).struct scsi_device 45 #44& unsigned use_10_for_rw, it /& VR A DLV S B BRAOAE 0 F A4 &
TE A& WA P B ) R 08 75 scsi i Ze 415 (1) 4% scesi_add_lun e 2 43X A flag &%
EA VARG SRR R AT IS R R AR SEPR E 6 1) READ/Write i 2 A &
X FUA,DPO,Jilt LAI% HL J A1) 75 2232 B DPOFUA 4 0.

)i, i % sdkp->WCE,sdkp->RCD,sdkp->DPOFUA,sd_read_cache_type() e £33 28 1 1.

B T =R K L, BTl 2] T sd_revalidate_disk.

M A EXER T ioctl

2007 AFid 2 T X AE BLWR AT B AR, KRR 4k ST A N, T A B A N SE AT
FBAZAN T2 AR 52 IR R IO A 12 B A5 T 42 Tl B A4 30 R AW A 15 B v PR S A £
ML, R 4RSS T blog, 4kSEUE Linux JSEE & 51 )1, 4k 2350 L8 0000 1) R 25 7 il 56 T
sd_probe 2 J& , AT B F fih— LB i pR BT, B JEHE I foct], LR S sd AR R g A& sd_ioctl.
BIATI) sesi Mg Ak i B, IXAS B B 2 e T IAE LR FRATH] kdb SRS —F:
SEAE kdb H v B BT sd_ioct,
Entering kdb (current=0xffff81022adcf140, pid 4074) on processor 6 due to KDB_ENTER()
[6]kdb> bp sd_ioctl
Instruction(i) BP #0 at Oxffffffff880b1de2 ([sd_mod]sd_ioctl)

is enabled globally adjust 1
[6]kdb> go
SRIGHRAT > scsi T4, LT INQUIRY 4.
[root@Ifg2 tedkdb]# sg_inq /dev/sdg
AN, LKA 2 1) kdb 7R FF LT ED T HK,
Entering kdb (current=0xffff81022cdae760, pid 4095) on processor 5 due to Breakpoint @
Oxffffffff880b1lde2
[5]kdb> bt
Stack traceback for pid 4095
0xffff81022cdae760 4095 4044 1 5 R Oxffff81022cdaead0 *sg_inq

rsp rip Function (args)
<debug>

Oxffff81022f619fd8 Oxffffffff880blde2 [sd_mod]sd_ioctl
<normal>

Oxffff81022d7f7d40 Oxffffffff803101a0 blkdev_driver_ioctl+0x63
Oxffff81022d7f7d80 Oxffffffff80310810 blkdev_ioctl+0x65b
Oxffff81022d7f7da0 Oxffffffff80278825 handle_mm_fault+0x6d3
Oxffff81022d7f7db0 Oxffffffff8029alea may open+0x65
Oxffff81022d7f7e10 Oxffffffff80322a48 _ up_read+0x7a
Oxffff81022d7f7e40 Oxffffffff80249b4f up_read+0x9
Oxffff81022d7f7e50 Oxffffffff80482d6d do_page fault+0x48a
Oxffff81022d7f7e60 Oxffffffff8027acff _ vma_link+0x52
Oxffff81022d7f7eal Oxffffffff802b58d5 block_ioctl+0x1b
Oxffff81022d7f7eb0 Oxffffffff8029da98 do_ioctl+0x2c
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Oxffff81022d7f7ee0 Oxffffffff8029dd6d vfs_ioctl+0x247

Oxffff81022d7f7f30 Oxffffffff8029dde9 sys_ioctl+0x5f

Oxffff81022d7f7f80 Oxffffffff80209efc tracesys+0xdc

[5]kdb>

S BB AR R — A RG] joctl, B3 B sys_ioctl BEK 1, & EF] T sd_ioctl.
T sd_ioctl, >k H drivers/scsi/sd.c:

641 /**

642 * sd_ioctl - process an ioctl

643 * @inode: only i_rdev/i_bdev members may be used

644 * @filp: only f_mode and f_flags may be used

645 * @cmd: ioctl command number

646 * @arg: this is third argument given to ioctl(2) system call.

647 * Often contains a pointer.

648 *

649 * Returns 0 if successful (some ioctls return postive numbers on
650 * success as well). Returns a negated errno value in case of error.
651 *

652 * Note: most ioctls are forward onto the block subsystem or further
653 * down in the scsi subsytem.

654 **/

655 static int sd_ioctl(struct inode * inode, struct file * filp,

656 unsigned int cmd, unsigned long arg)

657 {

658 struct block_device *bdev = inode->i_bdev;

659 struct gendisk *disk = bdev->bd_disk;

660 struct scsi_device *sdp = scsi_disk(disk)->device;

661 void __user *p = (void __user *)arg;

662 int error;

663

664 SCSI_LOG_IOCTL(1, printk(*"sd_ioctl: disk=%s, cmd=0x%x\n",
665 disk->disk_name, cmd));
666

667 *

668 * |f we are in the middle of error recovery, don't let anyone
669 * else try and use this device. Also, if error recovery fails, it
670 * may try and take the device offline, in which case all further
671 * access to the device is prohibited.

672 */

673 error = scsi_nonblockable_ioctl(sdp, cmd, p, filp);

674 if (!scsi_block _when_processing_errors(sdp) || lerror)

675 return error;

676

677 *

678 * Send SCSI addressing ioctls directly to mid level, send other
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679 * joctls to block level and then onto mid level if they can't be
680 * resolved.

681 */

682 switch (cmd) {

683 case SCSI_IOCTL_GET_IDLUN:

684 case SCSI_IOCTL_GET_BUS_NUMBER:

685 return scsi_ioctl(sdp, cmd, p);

686 default:

687 error = scsi_cmd_ioctl(filp, disk, cmd, p);

688 if (error '=-ENOTTY)

689 return error;

690 }

691 return scsi_ioctl(sdp, cmd, p);

692 }

Ik S E W A sesi_emd _ioctl AT scsi_ioctl, 2 & IR, I FH Y /& scsi_cmd _ioctl.
Instruction(i) breakpoint #2 at Oxffffffff802ee554 (adjusted)
Oxffffffff802ee554 scsi_cmd_ioctl: int3

Entering kdb (current=0xffff81022e1a01c0, pid 3583) due to Breakpoint @ Oxffffffff802ee554

kdb> bt
Stack traceback for pid 3583
Oxffff81022e1a01c0 3583 3425 1 0 R 0xffff81022e1a0490 *sg_ing
rsp rip Function (args)
<debug>
Oxffffffff805dafa0 Oxfffffff88080dcc [sd_mod]sd_ioctl
Oxffffffff805dafd8 Oxffffffff802ee554 scsi_cmd_ioctl

===== <normal>
Oxffff8102112d7d70 Oxffffffff88080e68 [sd_mod]sd_ioctl+0x9c
Oxffff8102112d7db0 Oxffffffff802ec9b2 blkdev_driver_ioctl+0x3a
Oxffff8102112d7dc0 Oxffffffff802ed00d blkdev_ioctl+0x627
Oxffff8102112d7e40 Oxffffffff80239elb up_read+0x9
Oxffff8102112d7e50 Oxffffffff80435872 do_page_fault+0x48a
Oxffff8102112d7ea0 Oxffffffff802641f6 vma_link+0x3a
Oxffff8102112d7ee0 Oxffffffff80295155 block_ioctl+0x1b
Oxffff8102112d7ef0 Oxffffffff8027ec3b do_ioctl+0x1b
Oxffff8102112d7f00 Oxffffffff8027ee7e vfs_ioctl+0x20e
Oxffff8102112d7f30 Oxffffffff8027eeef sys_ioctl+0x5f
Oxffff8102112d7f80 Oxffffffff80209c8c tracesys+0xdc
HA TRk E block/scsi_ioctl.c

520 int scsi_cmd_ioctl(struct file *file, struct gendisk *bd_disk, unsigned int cmd, void

__user *arg)
521 {
522 request_queue_t *q;
523 int err;
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524
525 g = bd_disk->queue;
526 if (19)
527 return -ENXIO;
528
529 if (blk_get_queue(q))
530 return -ENXIO;
531
532 switch (cmd) {
533 *
534 * new sgv3 interface
535 */
536 case SG_GET_VERSION_NUM:
537 err = sg_get_version(arg);
538 break;
539 case SCSI_IOCTL_GET_IDLUN:
540 err = scsi_get_idlun(q, arg);
541 break;
542 case SCSI_IOCTL_GET_BUS_NUMBER:
543 err = scsi_get_bus(q, arg);
544 break;
545 case SG_SET_TIMEOUT:
546 err = sg_set_timeout(q, arg);
547 break;
548 case SG_GET_TIMEOUT:
549 err = sg_get_timeout(q);
550 break;
551 case SG_GET_RESERVED_SIZE:
552 err = sg_get_reserved_size(q, arg);
553 break;
554 case SG_SET_RESERVED_SIZE:
555 err = sg_set_reserved_size(q, arg);
556 break;
557 case SG_EMULATED_HOST:
558 err = sg_emulated_host(q, arg);
559 break;
560 case SG_I0: {
561 struct sg_io_hdr hdr;
562
563 err = -EFAULT;
564 if (copy_from_user(&hdr, arg, sizeof(hdr)))
565 break;
566 err = sg_io(file, q, bd_disk, &hdr);
567 if (err == -EFAULT)
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568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
SG_DXFER_UNKNOWN;
590
501
592
SG_DXFER_TO_DEV;
593
594
595
SG_DXFER_FROM_DEV;
596
597
598
SG_DXFER_NONE;
599
600
601
602
603
604
605
606
607

break;

if (copy_to_user(arg, &hdr, sizeof(hdr)))
err = -EFAULT;
break;

case CDROM_SEND_PACKET: {

struct cdrom_generic_command cgc;
struct sg_io_hdr hdr;

err = -EFAULT;
if (copy_from_user(&cgc, arg, sizeof(cgc)))
break;

cgc.timeout = clock_t to_jiffies(cgc.timeout);
memset(&hdr, 0, sizeof(hdr));
hdr.interface_id ='S";
hdr.cmd_len = sizeof(cgc.cmd);
hdr.dxfer_len = cgc.buflen;
err=0;
switch (cgc.data_direction) {
case CGC_DATA UNKNOWN:

hdr.dxfer_direction

break;
case CGC_DATA_WRITE:

hdr.dxfer_direction

break;
case CGC_DATA READ:

hdr.dxfer_direction

break;
case CGC_DATA NONE:

hdr.dxfer_direction

break;
default:
err = -EINVAL,;
}
if (err)
break;

hdr.dxferp = cgc.buffer;
hdr.sbp = cgc.sense;
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608 if (hdr.sbp)

609 hdr.mx_sb_len = sizeof(struct request_sense);

610 hdr.timeout = cgc.timeout;

611 hdr.cmdp = ((struct cdrom_generic_command __user*)
arg)->cmd;

612 hdr.cmd_len = sizeof(cgc.cmd);

613

614 err = sg_io(file, q, bd_disk, &hdr);

615 if (err == -EFAULT)

616 break;

617

618 if (hdr.status)

619 err = -EIO;

620

621 cgc.stat = err;

622 cgc.buflen = hdr.resid;

623 if (copy_to_user(arg, &cgc, sizeof(cgc)))

624 err = -EFAULT;

625

626 break;

627 }

628

629 *

630 * old junk scsi send command ioctl

631 */

632 case SCSI_IOCTL_SEND_COMMAND:

633 printk( KERN_WARNING "program %s is using a
deprecated SCSI ioctl, please convert it to SG_10\ n", current->comm);
634 err = -EINVAL;

635 if (larg)

636 break;

637

638 err = sg_scsi_ioctl(file, q, bd_disk, arg);

639 break;

640 case CDROMCLOSETRAY:

641 err = blk_send_start_stop(q, bd_disk, 0x03);

642 break;

643 case CDROMEJECT:

644 err = blk_send_start_stop(q, bd_disk, 0x02);

645 break;

646 default:

647 err = -ENOTTY;

648 }

649
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650 blk_put_queue(q);
651 return err;
652 }

Tt kdb A ERER, IR 2 R BAL 6 3E K 1) 2 emd J& SG_10.4: 5 2 switch-case iX — KBt & 2 5
F6 17 560 173X A SG_IO HLIB A X BL S B — AN A5 i AR IR 22 T,k B include/scsi/sg.h H (1)

sg_io_hdr.
83 typedef struct sg_io_hdr
84 {
85 int interface_id; /* [i]'S' for SCSI generic (required) */
86 int dxfer_direction; [* [i] data transfer direction */
87 unsigned char cmd_len; /* [i] SCSI command length ( <= 16 bytes) */
88 unsigned char mx_sb_len; * [i] max length to write to shp */
89 unsigned short iovec_count; /* [i] 0 implies no scatter gather */
90 unsigned int dxfer_len; /* [i] byte count of data transfer */
91 void __user *dxferp; /* [i], [*i0] points to data transfer memory
92 or scatter gather list */
93 unsigned char __user *cmdp; /* [i], [*i] points to command to perform */
94 void __user *shp; * [i], [*0] points to sense_buffer memory */
95 unsigned int timeout; * [1] MAX_UINT->no timeout (unit: millisec) */
96 unsigned int flags; /* [i] 0 -> default, see SG_FLAG... */
97 int pack_id; /* [i->0] unused internally (normally) */
98 void __user * usr_ptr; /* [i->0] unused internally */
99 unsigned char status; * [0] scsi status */
100 unsigned char masked_status;/* [o] shifted, masked scsi status */
101 unsigned char msg_status;  /* [0] messaging level data (optional) */
102 unsigned char sb_len_wr; /* [0] byte count actually written to sbp */
103 unsigned short host_status; /* [0] errors from host adapter */
104 unsigned short driver_status;/* [0] errors from software driver */
105 int resid; * [0] dxfer_len - actual_transferred */
106 unsigned int duration; /* [0] time taken by cmd (unit: millisec) */
107 unsigned int info; /* [0] auxiliary information */

108 } sg_io_hdr_t; /* 64 bytes long (on i386) */
X emdp FiEEHR 1R A Z AN IE 2 fr A G .
A3t Linux R4 it N—E AL 5t copy_from_user AT copy_to_user iX AN B 2K 2% 1) e %
T A L, A A 2 T AR 2 T A 3 a0 PR A 28 S b B0, SO PER AN U 17,2448 2.4 WAZ IR 25 )L
PRS2 NIAEE — AN ] B 0“7 7 B ) 0 I i 5t ) L 3 A B T i L R AR 3, 26 24
arg LI BT L copy 2 hdr H1 4R 5 U F sg_io 58 s PE ¥ A SR 5 PR hdr HLIH A 2% copy
1% arg .
H—PERER sg_io,>k I block/scsi_ioctl.c:

225 static int sg_io(struct file *file, request_queue_t *q,

226 struct gendisk *bd_disk, struct sg_io_hdr *hdr)
227 {

228 unsigned long start_time, timeout;

229 int writing =0, ret = 0;
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230 struct request *rq;

231 char sense[SCSI_SENSE_BUFFERSIZE];

232 unsigned char cmd[BLK_MAX_CDB];

233 struct bio *bio;

234

235 if (hdr->interface_id '="S")

236 return -EINVAL;

237 if (hdr->cmd_len > BLK_MAX_CDB)

238 return -EINVAL;

239 if (copy_from_user(cmd, hdr->cmdp, hdr->cmd_len))
240 return -EFAULT;

241 if (verify_command(file, cmd))

242 return -EPERM;

243

244 if (hdr->dxfer_len > (g->max_hw_sectors << 9))
245 return -EIO;

246

247 if (hdr->dxfer_len)

248 switch (hdr->dxfer_direction) {

249 default:

250 return -EINVAL;

251 case SG_DXFER_TO_DEV:

252 writing = 1;

253 break;

254 case SG_DXFER_TO_FROM_DEV:
255 case SG_DXFER_FROM_DEV:

256 break;

257 }

258

259 rg = blk_get_request(q, writing ? WRITE : READ, GFP_KERNEL);
260 if (Irq)

261 return -ENOMEM;

262

263 *

264 *fill in request structure

265 */

266 rg->cmd_len = hdr->cmd_len;

267 memset(rg->cmd, 0, BLK_MAX_CDB); /* ATAPI hates garbage after CDB */
268 memcpy(rg->cmd, cmd, hdr->cmd_len);

269

270 memset(sense, 0, sizeof(sense));

271 rg->sense = sense;

272 rg->sense_len = 0;

273
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274 rg->cmd_type = REQ_TYPE_BLOCK_PC;

275

276 timeout = msecs_to_jiffies(hdr->timeout);

277 rg->timeout = (timeout < INT_MAX) ? timeout : INT_MAX;
278 if (Irg->timeout)

279 rg->timeout = g->sg_timeout;

280 if (Irg->timeout)

281 rg->timeout = BLK_DEFAULT_TIMEOUT;

282

283 if (hdr->iovec_count) {

284 const int size = sizeof(struct sg_iovec) * hdr->iovec_count;
285 struct sg_iovec *iov;

286

287 iov = kmalloc(size, GFP_KERNEL);

288 if (tiov) {

289 ret = -ENOMEM;

290 goto out;

291 }

292

293 if (copy_from_user(iov, hdr->dxferp, size)) {

294 kfree(iov);

295 ret = -EFAULT;

296 goto out;

297 }

298

299 ret = blk_rg_map_user_iov(q, rg, iov, hdr->iovec_count,
300 hdr->dxfer_len);
301 kfree(iov);

302 } else if (hdr->dxfer_len)

303 ret = blk_rq_map_user(q, rg, hdr->dxferp, hdr->dxfer_len);
304

305 if (ret)

306 goto out;

307

308 bio = rg->bio;

309 rg->retries = 0;

310

311 start_time = jiffies;

312

313 /* ignore return value. All information is passed back to caller
314 * (if he doesn't check that is his problem).

315 * N.B. a non-zero SCSI status is _not_ necessarily an error.
316 */

317 blk_execute_rq(q, bd_disk, rq, 0);
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318
319 /* write to all output members */
320 hdr->status = Oxff & rg->errors;
321 hdr->masked_status = status_byte(rg->errors);
322 hdr->msg_status = msg_byte(rg->errors);
323 hdr->host_status = host_byte(rg->errors);
324 hdr->driver_status = driver_byte(rg->errors);
325 hdr->info = 0;
326 if (hdr->masked_status || hdr->host_status || hdr->driver_status)
327 hdr->info |= SG_INFO_CHECK;
328 hdr->resid = rg->data_len;
329 hdr->duration = ((jiffies - start_time) * 1000) / HZ;
330 hdr->sb_len_wr =0;
331
332 if (rg->sense_len && hdr->sbp) {
333 int len = min((unsigned int) hdr->mx_sb_len, rg->sense_len);
334
335 if (Icopy_to_user(hdr->sbp, rg->sense, len))
336 hdr->sb_len_wr = len;
337 }
338
339 if (blk_rg_unmap_user(bio))
340 ret = -EFAULT;
341
342 /* may not have succeeded, but output values written to control
343 * structure (struct sg_io_hdr). */
344 out:
345 blk_put_request(rq);
346 return ret;
347}

AHEF X B hdr SEBR B4 T PN L, — AN, — AN R R m AT TR ENE BTR
B T B AR 2 blk_execute_rg, BIJ58R 52 LLERAT request (95 2,75 blk_execute_rq 2 )&, S2bxk
FERCEMRATET rg & EOR B0, M IX 2 5 A 200 BN rq (R R #5 3
hdr (1) 8 57 H PR S0 R e L, B 25 R B RO iUk, B AR 900 Bk Ip T — kUi VKR, AR A RO
()8, R DAY 30 I, T BRI U Uk AR PR X sk R b N S R R I i, TAE N B4
ERILLGI, MR A 30 Mg A — IR TAE A R —4%. T2 hdr XA & 1)/ F gt
FH TR 7R A 2k L AR e 4T A, I Hakde th 25 N IRPIR A A —FE (7).

A FEA F XA BB A A BT RARTE 2 T 1, 3RAT R O — 24015 . 15 56 45 & struct
sg_io_hdr XM g5 i Ak B AR,

interface_id, A 205 & K”S”. 287k Scsi- Generic. I\ 7 5 SRR A R AE 24 AR AL U4 sg AR B,
M5 26 B2 55— AN Ui pg A5 (parallel port generic driver, Jf47 % 18 FH 3K 5)), o541
interface_id iX 4 — N8 &, X AN AL 8 U 4 % 5 4P,
dxfer_direction, 1X /™ it & 7~ £ P65 4% iy 7 1)L Lk W x 75 dy A X AN AR & o] DUECME N
SG_DXFER_TO_DEV, %} T~ 21X M8 & n] LU SG_DXFER_FROM_DEV.
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cmd_len FIANHUE T, R 1E 1% scsi fir 2 KL 2 /N TF25F 16,154 scsi fir & i £ mit it 16
ASFAT XA N A4 237 AT FIHE A KT 16.(BLK_MAX_CDB #5E X 4 16.)
dxfer_len 5t & et A% 4 B R S 2 A5 2 /7. max_hw_sectors 7 14~ request fix K g%
% /DA sectors,iX N EREEFR ). — > sector /& 512 ANFAT BT LA 244 AT HE R 9 4, B I I
512.
259 17,blk_get_request FEA - n] LLERAF A 17— struct request 45 f4 44.
SRJG 268 17,3t cmd E 125 rg->emd. i cmd HUENIA 239 47 M hdr->cmdp H copy i k).
TEE R 274 47X BLE T rg->cmd_type /& REQ_TYPE_BLOCK_PC block il £ 4% A
[F] (1) iy 2 T EAT AN [ (1R AL 3.
283 17 iovec_count, & il dxferp 4273 A FF 1. 1 54 iovec_count 24 0,dxferp &7 F F 2% [H] P A7
Ik, W5 iovec_count KT+ 0,54 dxferp S2Brdg1a 7 —A scatter-gather %20 x> 4H v i 45—
AN D — A sg_iovec_t 45 K 4RAR & struct sg_iovec & ST include/scsi/sg.h:

76 typedef struct sg_iovec /* same structure as used by readv() Linux system */

774 /* call. It defines one scatter-gather element. */
78 void __user *iov_base; [* Starting address  */
79 size_tiov_len; /* Length in bytes  */

80 } sg_iovec t;
1M blk_rg_map_user 1 blk_rq_map_user_iov FI1EH & —FE 1, 857 H P 2k A request 2 [H] 1
WspE 1A JUPAEAS NERWT 360 Linux o BT 18 10 2248 DURF R 1A% U0 Hh ph 2 (1 22 4 DX — Z1 88
FAVTE 2 kb 2 3 R HTX PR AN ek S H o2 o 7 AT 224 DUBOR. 2248 DL AR A AN,
G E RE, B2 R AR I 5 R 3 IR SR L W 1) AR T, 3K L il R R 3K T KR A
KR T BAIIAZBET.
FEPAT 5E blk_execute_rq 2 Je i i H. T .
resid F b F T 2 DS A AL
duration 7~ M scsi i 24 A1k B ¢ Jl 1) (1 I ), B 2 2 0.
sbp #& 7 1 75 Scsi sense buffer [¥] user memory.
sh_len_wr KR SEFRE T 2 /b4 bytes | sbp 5 7] (] user memory H1. iy A W R V) 754 gl
AN4x'5 sense buffer, iIX #1144 sb_len_wr i 2 0.
mx_sh_len MJZRAEREA: sbp HE KN size. N K2 AR TTANME A2 08 B RFTT LS
1H,sb_len_wr<=mx_sb_len.
W2 i AT B At mT DUOKRECT il T AR FE R VF 2 AT 4T sesi 1% R ik i 2 1).sg_ing
SEBr bR 1) A2 joctl (RS 280k JLIRE AL s, 5e 2% sd_ioctl 2> 4% 1 H.1fi sd_ioctl 21/
HH scsi 100 JEHE AL 11 bR 25, sg_i0, 5t 4L 1% 2R AR SR /2 blk_execute_rq, ifiy & T-1X 4> eR FE &4
i 5 usb-storage = =11, 3&ATI7E block JZ 4% scsi iy 2 AT AT I R VEA IR 245 T
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