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* CDDL HEADER START

The contents of this file are subject to the terms of the
Conmon Devel opnent and Distribution License (the "License").
You may not use this file except in conpliance with the License.

You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
or http://ww. opensol aris.org/os/licensing.

See the License for the specific | anguage governi ng perm ssions

and limtations under the License.

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

I T

CDDL HEADER END

Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
Copyright (c) 2011 Bayard G Bell. Al rights reserved.
Copyright (c) 2012 by Del phix. Al rights reserved.
/Copyri ght 2013 Nexenta Systens, Inc. Al rights reserved.
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* Copyright 2011 cyril.galibern@pensvc. com
*
/

/*
* SCSI disk target driver.
*
/
#i ncl ude <sys/scsi/scsi.h>

#i ncl ude <sys/ dkbad. h>

#i ncl ude <sys/ dkl abel . h>

#i ncl ude <sys/ dki o. h>

#i ncl ude <sys/fdio. h>

#i ncl ude <sys/cdio. h>

#i ncl ude <sys/nmhd. h>

#i ncl ude <sys/vtoc. h>

#i ncl ude <sys/dkt p/fdi sk. h>
#i ncl ude <sys/kstat.h>

#i ncl ude <sys/vtrace. h>

#i ncl ude <sys/note. h>

#i ncl ude <sys/thread. h>

#i ncl ude <sys/proc. h>

#i ncl ude <sys/efi_partition.h>
#i ncl ude <sys/var. h>

#i ncl ude <sys/aio_req.h>

#ifdef __lock_lint
#define _LP64
#define __and64
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endi f

if (defined(__fibre))

* Note: is there a leadville version of the follow ng? */
incl ude <sys/fc4/fcal _linkapp. h>

endi f

i ncl ude <sys/taskq. h>

i ncl ude <sys/uuid. h>

i ncl ude <sys/ byt eorder. h>

include <sys/sdt.h>

include "sd_xbuf.h"

include <sys/scsi/targets/sddef.h>
include <sys/cmnl b. h>

incl ude <sys/sysevent/eventdefs. h>
i ncl ude <sys/sysevent/dev. h>

include <sys/fn protocol . h>

*

* Loadabl e nodul e info.

*

/

if (defined(__fibre))

define SD_MODULE_NAME "SCSI SSA/ FCAL Disk Driver"
else /* | __fibre */

define SD MODULE_NAME "SCSI Disk Driver"

endif /* ! __fibre */

Define the interconnect type, to allow the driver to distinguish
between parallel SCSI (sd) and fibre channel (ssd) behaviors.

This is really for backward conpatibility. In the future, the driver
shoul d actually check the "interconnect-type" property as reported by
the HBA; however at present this property is not defined by all HBAs,
so we will use this #define (1) to permt the driver to run in
backwar d-conpati bility node; and (2) to print a notification nessage
if an FC HBA does not support the "interconnect-type" property. The
behavi or of the driver wll be to assune parallel SCSI behaviors unless
the "interconnect-type" property is defined by the HBA **AND** has a
val ue of either | NTERCONNECT FlI BRE, | NTERCONNECT SSA, or

| NTERCONNECT_FABRI C, in which case the driver will assune Fibre
Channel behaviors (as per the old ssd). (Note that the

| NTERCONNECT_1394 and | NTERCONNECT_USB types are not supported and
will result in the driver assuming parallel SCSI behaviors.)

(see common/ sys/ scsi/inpl/services.h)

Not e: For ssd semantics, don’t use | NTERCONNECT_FABRIC as the default
since some FC HBAs may al ready support that, and there is sonme code in
the driver that already |ooks for 1t. Using | NTERCONNECT_FABRI C as the
default woul d confuse that code, and besides things should work fine
anyways if the FC HBA already reports | NTERCONNECT_FABRIC for the
"interconnect_type" property.

I

*/
if (defined(_ fibre))

define SD_DEFAULT_I NTERCONNECT_TYPE SD_| NTERCONNECT_FI BRE

el se

defi ne SD _DEFAULT_| NTERCONNECT_TYPE SD_| NTERCONNECT _PARALLEL
endi f

*

* The nane of the driver, established fromthe nodule name in _init.
*/
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124 static char *sd_| abel = NULL;

126 /*

127 */ Driver name is unfortunately prefixed on sonme driver.conf properties.
128 *

129 #if (defined(__fibre))

130 #define sd_max_xfer_size

131 #define sd_config_list

132 static char *sd_max_xfer_size
133 static char *sd_config_|ist
134 #el se

135 static char *sd_nmax_xfer_size
136 static char *sd_config_|ist
137 #endif

ssd_max_xfer_size

ssd “config_list
"ssd_max_xf er S|ze ;
"ssd-config-list"

"sd_max_xfer_size"
"sd-config-list"

139 /*
140 * Driver global variables
141 */

143 #i f (defined(__fibre))
144 [*

145 * These #defines are to avoi d namespace collisions that occur because this

146 * code is currently used to conpile two separate driver nodul es: sd and ssd.
147 * Al global variables need to be treated this way (even if declared static)
148 * in order to allow the debugger to resolve the names properly.

149 * It is anticipated that in the near future the ssd nodule will be obsol eted,
150 * at which time this namespace issue should go away.

151 */

152 #define sd_state ssd_state

153 #define sd_io_tinme

154 #define sd_failfast_enable
155 #define sd_ua_retry count
156 #define sd_report_pfa

157 #define sd_max_throttle
158 #define sd_min_throttle
159 #define sd_rot_del ay

ssd_io_time
ssd_fail fast_enabl e
ssd_ua_retry_count
ssd_report_pfa
ssd_max_throttle
ssd_nin_throttle
ssd_rot _del ay

161 #define sd_retry_on_reservation_conflict \

162 ssd_retry_on_reservation_conflict
163 #define sd_reinstate_resv_del ay ssd_reinstate_resv_del ay

164 #define sd_resv_conflict_nane ssd_resv_conflict_nane

166 #define sd_conponent _mask ssd_conponent _nask
167 #define sd_l evel _mask ssd_lI evel _mask

168 #define sd_debug_un ssd_debug_un

169 #define sd_error_|evel ssd_error_|l evel

171 #define sd_xbuf_active_limt
172 #define sd_xbuf_reserve_limt

ssd_xbuf _active_limt
ssd_xbuf _reserve_limt

174 #define sd_tr ssd_tr

175 #define sd_reset_throttle_tinmeout ssd_reset _throttle_tineout
176 #define sd_qgful |l _throttle_ti meout ssd_qgfull _throttle_timeout
177 #define sd_gful |l _throttl e_enabl e ssd_qful | _throttl e_enabl e
178 #define sd_check_nedi a_tine ssd_check_medi a_time

179 #define sd_wait_cnds_conpl et ssd_wai t _cnds_conpl et

180 #define sd_| abel _nutex ssd_| abel _nut ex
181 #define sd_detach_nut ex ssd_det ach_nut ex
182 #define sd_| og_buf ssd_| og_buf

183 #define sd_| og_nut ex ssd_| og_nut ex

185 #define sd_disk_table

186 #define sd_di sk_tabl e_si ze
187 #define sd_sense_mnut ex

188 #define sd_cdbtab

ssd_di sk_t abl e
ssd_di sk_t abl e_si ze
ssd_sense_nut ex
ssd_cdbt ab
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190 #define sd_cb_ops

191 #define sd_ops

192 #define sd_additional _codes
193 #define sd_tgops

195 #define sd_m nor_data
196 #define sd_m nor_data_efi

198 #define sd_tq

199 #define sd_wr_tq

200 #define sd_taskg_nane
201 #define sd_wm _taskq_nane
202 #define sd_taskqg_m nal |l oc
203 #define sd_taskq_naxal |l oc

205 #define sd_dunp_format_string

207 #define sd_iostart_chain
208 #define sd_i odone_chain

210 #define sd_pm.idletine
212 #define sd_force_pm supported
214 #define sd_dtype_optical _bind

216 #define sd_ssc_init

217 #define sd_ssc_send

218 #define sd_ssc_fini

219 #define sd_ssc_assessnent
220 #define sd_ssc_post

221 #define sd_ssc_print

222 #define sd_ssc_ereport_post
223 #define sd_ssc_set_info

224 #define sd_ssc_extract_info

226 #endi f

228 #ifdef SDDEBUG

229 int sd_force pm supported
230 #endi f /* SDDEBUG */

232 void *sd_state

233 int sd_io tinme

234 int sd_failfast_enable
235 int sd_ua_retry_count
236 int sd_report_pfa

i
i
i
! |

237 int sd_max_throttle
i
i
i

238 int sd_min_throttle
239 int sd_rot_del ay
240 int sd_gfull _throttle_enable

242 int sd_retry_on_reservation_conflict
243 int sd_reinstate_resv_del ay

244 _NOTE( SCHEME_PROTECTS_DATA( "saf e sharing

246 static int sd_dtype_optical _bind

248 /* Note: the following is not a bug, it

249 static char *sd_resv_conflict_nane

251 /
252
253
254
255

sddef . h
/

* Ok Ok Ok

ssd_cb_ops

ssd_ops

ssd_addi ti onal _codes
ssd_t gops

ssd_mi nor _dat a
ssd_m nor _dat a_efi

ssd_tq

ssd_wnr _tq

ssd_t askg_nane
ssd_wnr _t askq_nane
ssd_t askg_mi nal | oc
ssd_t askq_naxal | oc

ssd_dunp_format _string

ssd_iostart_chain
ssd_i odone_chai n

ssd_pm.idletinme
ssd_force_pm supported
ssd_dt ype_opti cal _bi nd

ssd_ssc_init
ssd_ssc_send
ssd_ssc_fini
ssd_ssc_assessnent
ssd_ssc_post
ssd_ssc_print
ssd_ssc_ereport_post
ssd_ssc_set _info
ssd_ssc_extract _info

= 0;

NULL,;
SD | O TI MVE;

SD UA_RETRY_COUNT;

SD MAX_THROTTLE;

SD_M N_THROTTLE;

4;7/* Default 4ns Rotation delay */
TRUE;

1;
SD_REI NSTATE_RESV_DELAY;
, sd_reinstate_resv_del ay))

= -1;

reaIIy is "sd_" and not "ssd_" */
= "sd_retry_on_reservation_conflict"

G obal data for debug | ogging. To enabl e debug printing, sd_conponent_mask
and sd_l evel _mask should be set to the desired bit patterns as outlined in
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256 uint_t sd_conponent _mask = 0x0;
257 uint_t sd_|l evel _nask = 0x0;
258 struct sd_lun *sd_debug_un = NULL;
259 uint_t sd_error_level = SCSI _ERR_RETRYABLE;
261 /* Note: these may go away in the future... */
262 static uint32_t sd_xbuf_active_limt = 512;
263 static uint32_t sd_xbuf_reserve_limt = 16;
265 static struct sd_resv_reclai mrequest sd_tr = { NULL, NULL, NULL, O, O, O };
267 | *
268 * Timer value used to reset the throttle after it has been reduced
269 * (typically in response to TRAN_BUSY or STATUS_QFULL)
270 */
271 static int sd_reset_throttle_tineout = SD _RESET_THROTTLE_TI MEQUT;
272 static int sd_qgfull _throttle_tineout = SD_QFULL_THROTTLE_TI MEQUT;
274 | *
275 * Interval value associated with the nedia change scsi watch.
276 */
277 static int sd_check_nedia_tine = 3000000;
279 | *
280 * Wit value used for in progress operations during a DD _SUSPEND
281 */
282 static int sd_wait_cnds_conplete = SD_WAI T_CMDS_COWPLETE;
284 | *
285 * sd_label _nutex protects a static buffer used in the disk |abel
286 * conponent of the driver
287 */
288 static kmutex_t sd_| abel _nutex;
290 /*
291 * sd_detach_nutex protects un_layer_count, un_detach_count, and
292 * un_opens_in_progress in the sd_lun structure.
293 */
294 static knutex_t sd_detach_nutex;
296 _NOTE( MUTEX_PROTECTS_DATA(sd_det ach_nut ex,
297 sd_lun::{un_l ayer _count un_detach_count un_opens_in_progress}))
299 /*
300 * dobal buffer and nmutex for debug | oggi ng
301 *
302 static char sd_I| og_buf[1024];
303 static krmutex_t sd_Il og_nutex;
305 /*
306 * Structs and globals for recording attached |un information.
307 * This maintains a chain. Each node in the chain represents a SCSI controller.
308 * The structure records the nunber of luns attached to each target connected
309 * with the controller.
310 * For parallel scsi device only.
311 */
312 struct sd_scsi_hba_tgt_lun {
313 struct sd_scsi_hba_tgt_lun *next ;
314 dev_info_t *pdi p;
315 int nl un[ NTARGETS_W DE] ;
316 };
__unchanged_portion_onitted_
12528 /*
12529 * Function: sd_mapbl ockaddr _i ostart
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12530 *

12531 * Description: Verify request lies within the partition limts for

12532 * the indicated mnor device. Issue "overrun" buf if

12533 * request woul d exceed partition range. Converts

12534 = partition-relative block address to absol ute.

12535 *

12536 * Upon exit of this function:

12537 * 1.1/0is aligned

12538 * xp- >xb_bl kno represents the absol ute sector address
12539 * 2.1/0is msaligned

12540 * xp->xb_bl kno represents the absol ute |ogical block address
12541 * based on DEV_BSIZE. The | ogical block address will be
12542 = converted to physical sector address in sd_napbl ocksize_\
12543 * iostart.

12544 * 3.1/0Ois msaligned but is aligned in "overrun" buf

12545 * xp->xb_bl kno represents the absolute |ogical block address
12546 * based on DEV_BSIZE. The | ogical block address will be
12547 * converted to physical sector address in sd_napbl ocksize_\
12548 * iostart. But no RMVwi Il be issued in this case.

12549 *

12550 * Context: Can sl eep

12551 *

12552 * I ssues: This follows what the old code did, in terns of accessing
12553 * sonme of the partition info in the unit struct without holding
12554 = the nutext. This is a general issue, if the partition info
12555 * can be altered while 10is in progress. as soon as we send
12556 * a buf, its partitioning can be invalid before it gets to the
12557 * device. Probabl y the right fix is to nmove partitioning out
12558 * of the driver entirely.

12559 */

12561 static void

12562 ?d_mapbl ockaddr _i ostart (int index, struct sd_lun *un, struct buf *bp)

12563

12564 di skaddr _t nbl ocks; /* #blocks in the given partition */
12565 daddr _t bl ocknum /* Bl ock nunber specified by the buf */
12566 size_t requested_nbl ocks;

12567 size_t avail abl e_nbl ocks;

12568 int partition;

12569 di skaddr _t partition_offset;

12570 struct sd_xbuf *xp;

12571 int secmask = 0, bl knonask = O;

12572 ushort_t is_aligned = TRUE;

12574 ASSERT(un != NULL);

12575 ASSERT(bp != NULL);

12576 ASSERT( ! nut ex_owned( SD_MJUTEX(un)));

12578 Sb TRACE( SD_LOG | O PARTI TION, un,

12579 "sd_nmapbl ockaddr _i ostart: entry: buf:0x%\n", bp);

12581 xp = SD_GET_XBUF( bp);

12582 ASSERT(Xp !'S NULL);

12584 /*

12585 * |f the geonetry is not indicated as valid, attenpt to access
12586 * the unit & verify the geonetry/label. This can be the case for
12587 * renovabl e-medi a devices, of if the device was opened in

12588 * NDELAY/ NONBLOCK node.

12589 */

12590 partition = SDPART(bp->b_edev);

12592 if (!SD_IS_VALID LABEL(un)) {

12593 sd_ssc_t *ssc

12594 I*

12595 * Initialize sd_ssc_t for internal uscsi commands
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12596
12597
12598
12599

12601
12602
12603
12604
12605
12606
12607
12608
12609
12610
12611
12612
12613
12614
12615
12616
12617

12619
12620
12621
12622
12623

12625
12626
12627

12629
12630
12631
12632
12633
12634
12635

12637
12638
12639

12641
12642
12643
12644
12645
12646
12647
12648
12649
12650
12651
12652
12653
12654
12655
12656
12657
12650
12651
12652
12653

* |In case of potential porformance issue, we need
* to alloc nenory only i1f there is invalid |abel
*/

ssc = sd_ssc_init(un);

if (sd_ready_and_valid(ssc, partition) != SD READY_VALID) {
/*

For renpvabl e devices it is possible to start an
I/O without a nmedia by opening the device in nodel ay
nmode. Also for witable CDs there can be nmany
scenari os where there is no geonetry yet but vol unme
manager is trying to issue a read() just because
it can see TOC on the CD. So do not print a nessage
* for renovabl es.

*

/
if (lun->un_f_has_renovabl e_nedia) {
scsi _| og(SD_DEVI NFQ(un), sd_| abel, CE_WARN,

"i/o to invalid geonetry\n");

* ok ok k% ok

}

bi oerror(bp, EIO;

bp->b_resid = bp->b_bcount;

SD BEG N_| ODONE(i ndex, un, bp);

sd_ssc_fini(ssc);
return;

}
sd_ssc_fini(ssc);

}

nbl ocks = 0;
(void) cnm b_partinfo(un->un_cnl bhandl e, partition,
&nbl ocks, &partition_offset, NULL, NULL, (void *)SD PATH DI RECT);

if (un->un_f_enabl e_rmy) {
bl knomask = (un->un_phy_bl ocksi ze / DEV_BSIZE) - 1,
secmask = un->un_phy_bl ocksi ze - 1;

} else {
bl knomask = (un->un_tgt_bl ocksize / DEV_BSIZE) - 1;
secmask = un->un_tgt_bl ocksize - 1,

}

if ((bp->b_Iblkno & (bl knonask)) || (bp->b_bcount & (secmask))) {
is_aligned = FALSE;
}

if (!'(NOT_DEVBSI ZE(un)) || un->un_f_enable_rmy {
/*

* If 1/Ois aligned, no need to involve RMNRead Mdify Wite)
* Convert the logical block nunber to target’s physical sector
* nunber.

*/

if (is_aligned) {

xp->xb_bl kno = SD_SYS2TGTBLOCK(un, xp->xb_bl kno);
} else {

/*

* There is no RMWif we’'re just reading, so don't
* warn or error out because of it.
*
/

if (bp->b_flags & B_READ) {

[ * EMPTY*/
} else if (!lun->un_f_enable_rnw &&

un->un_f _rmnv_type == SD_RMWNV TYPE_RETURN_ERRCR) {

switch (un->un_f_rmwn_type) {
case SD_RMW TYPE_RETURN_ERROR:

i f (un->un_f_enabl e_rmn)

br eak;
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12654 el se {

12658 bp->b_flags | = B_ERROR,

12659 goto error_exit;

12660 } else if (un->un_f_rmwv type == SD_RWMW TYPE_DEFAULT) {
12657 }

12659 case SD_RMW TYPE_DEFAULT

12661 nut ex_ent er (SD_MJTEX(un) ) ;

12662 if ('un->un_f_enable_rmv &&

12663 un->un_rmyv_nmsg_tinmeid == NULL) {

12664 scsi _| og( SD_DEVI NFQ(un), sd_| abel,
12665 CE_WARN, "I/O request is not "
12666 "aligned with % disk sector size. "
12667 "It I's handled through Read Mdify "
12668 "Wite but the performance is "
12669 "very low \n",

12670 un->un_t gt _bl ocksi ze);

12671 un->un_rmv_nsg_tinmeid =

12672 timeout (sd_rnmw_nsg_print _handl er,
12673 un, SD_RMW MSG PRI NT_TI MEQUT) ;
12674 } else {

12675 un->un_r myv_i ncre_count ++;

12676 }

12677 nmut ex_exi t (SD_MJTEX(un));

12677 br eak;

12679 case SD_RMW TYPE_NO WARNI NG

12680 defaul t:

12681 br eak;

12678 }

12680 nbl ocks = SD _TGI2SYSBLOCK(un, nbl ocks);

12681 partition_offset = SD TGI2SYSBLOCK(un,

12682 partition_offset);

12683 }

12684 }

12686 /*

12687 * blocknumis the starting bl ock number of the request. At this
12688 * point it is still relative to the start of the m nor device.
12689 *

12690 bl ocknum = xp- >xb_bl kno;

12692 /*

12693 * Legacy: |f the starting block nunmber is one past the |ast block
12694 * in the partition, do not set B_ERROR in the buf.

12695 */

12696 i f (bl ocknum == nbl ocks) {

12697 goto error_exit;

12698 }

12700 /*

12701 * Confirmthat the first block of the request lies within the
12702 * partition limts. Also the requested nunber of bytes nust be
12703 * a nmultiple of the system block size.

12704 *

12705 if ((blocknum< 0) || (blocknum >= nbl ocks) ||

12706 ((bp->b_bcount & (DEV_BSIZE - 1)) != 0)) {

12707 bp->b_flags | = B_ERROR

12708 goto error_exit;

12709 }

12711 /*

12712 * If the requsted # bl ocks exceeds the available # bl ocks, that
12713 * is an overrun of the partition.

12714 */
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12715 if ((!NOT_DEVBSI ZE(un)) && is_aligned)

12716 request ed_nbl ocks = SD_BYTES2TGIBLOCKS(un, bp->b_bcount);
12717 } else {

12718 request ed_nbl ocks = SD_BYTES2SYSBLOCKS( bp->b_bcount);
12719 }

12721 avai | abl e_nbl ocks = (size_t)(nbl ocks - bl ocknun;

12722 ASSERT( nbl ocks >= bl ocknum);

12724 i f (requested_nbl ocks > avail abl e_nbl ocks) {

12725 size_t resid;

12727 /*

12728 * Allocate an "overrun" buf to allow the request to proceed
12729 * for the anpbunt of space available in the partition. The
12730 * anmount not transferred will be added into the b_resid
12731 * when the operation is conplete. The overrun buf

12732 * replaces the original buf here, and the original buf
12733 * is saved inside the overrun buf, for |ater use.

12734 */

12735 if ((!'NOT_DEVBSIZE(un)) && is_aligned) {

12736 resid = SD TGITBLOCKS2BYTES( un,

12737 (of fset_t)(requested_nbl ocks - avail abl e_nbl ocks));
12738 } else {

12739 resid = SD_SYSBLOCKS2BYTES(

12740 (of fset_t)(requested_nbl ocks - avail abl e_nbl ocks));
12741 }

12743 size_t count = bp->b_bcount - resid;

12744 /*

12745 * Note: count is an unsigned entity thus it’|ll NEVER
12746 * be less than 0 so ASSERT the original values are
12747 * correct.

12748 */

12749 ASSERT( bp- >b_bcount >= resid);

12751 bp = sd_bi ocl one_al |l oc(bp, count, blocknum

12752 (int (*)(struct buf *)) sd_napbl ockaddr_i odone);
12753 xp = SD_GET_XBUF(bp); /* Update for 'new bp! */

12754 ASSERT(Xp !'= NULL);

12755 }

12757 /* At this point there should be no residual for this buf. */
12758 ASSERT( bp->b_resid == 0);

12760 /* Convert the block number to an absolute address. */

12761 xp->xb_bl kno += partition_offset;

12763 SD_NEXT_| OSTART(i ndex, un, bp);

12765 SD_TRACE(SD_LOG | O PARTI TI ON, un,

12766 "sd_mapbl ockaddr _iostart: exit O: buf:0x%\n", bp);

12768 return,

12770 error_exit:

12771 bp->b_resid = bp->b_bcount;

12772 SD BEG N_| CDONE(i ndex, un, bp);

12773 SD_TRACE(SD_LOG | O PARTITION, un,

12774 "sd_mapbl ockaddr _iostart: exit 1. buf:0x%\n", bp);

12775 }

unchanged_portion_omtted_




