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1#
2 # CDDL HEADER START
3 #
4 # The contents of this file are subject to the terns of the
5 # Common Devel opnent and Distribution License (the "License").
6 # You may not use this file except in conpliance with the License.
7 #
8 # You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
9 # or http://ww. opensol aris.org/os/licensing.
10 # See the License for the specific |anguage governing perni ssions
11 # and limtations under the License.
12 #
13 # Wen distributing Covered Code, include this CDDL HEADER in each
14 # file and include the License file at usr/src/ OPENSCLARI S. LI CENSE.
15 # |f applicable, add the follow ng below this CDDL HEADER, with the
16 # fields enclosed by brackets "[]" replaced with your own identifying
17 # information: Portions Copyright [yyyy]l [nane of copyright owner]
18 #
19 # CDDL HEADER END
20 #
22 #
23 # Copyright (c) 2010, Oracle and/or its affiliates. Al rights reserved.
24 # Copyright 2013 Nexenta Systems, Inc. Al rights reserved.
25 # Copyright 2015 Garrett D Anpbre <garrett @anore. org>
26 #
28 #
29 # The default for payl oad-bearing actions in this package is to appear in the
30 # global zone only. See the include file for greater detail, as well as
31 # information about overriding the defaults.
#

33 <include gl obal _zone_onl y_conponent >

34 set nane=pkg.fnri val ue=pkg:/driver/storage/ nr_sas@( PKGVERS)
35 set nane=pkg. description val ue="LSl MegaRAI D SAS2.0 Control |l er HBA Driver"
36 set nane=pkg.sunmary val ue="LSl MegaRAI D SAS2.0 HBA Driver"
37 set name=info.classification \

38 val ue=or g. opensol ari s. cat egory. 2008: Dri ver s/ St or age

39 set nane=variant.arch val ue=$( ARCH)

40 dir pat h=kernel group=sys

41 dir pat h=kernel /drv group=sys

42 dir path=kernel/drv/$(ARCH64) group=sys

43 dir pat h=usr/ share/ man

44 dir pat h=usr/ shar e/ man/ man7d

45 $(sparc_ONLY)driver name=nt_sas class=scsi-self-identifying \

46 al i as=pci 1000, 78 \
47 al i as=pci 1000, 79 \
48 al i as=pci ex1000, 5b \
49 al i as=pci ex1000, 5d \
50 al i as=pci ex1000, 5f \
51 al i as=pci ex1000, 71 \
52 al i as=pci ex1000, 73 \
53 al i as=pci ex1000, 78 \
54 al i as=pci ex1000, 79
55 $(i386_ONLY)driver nanme=nr_sas cl ass=scsi-self-identifying \
56 al i as=pci ex1000, 5b \
57 al i as=pci ex1000, 5d \
58 al i as=pci ex1000, 5f \
59 al i as=pci ex1000, 71 \
60 al i as=pci ex1000, 73 \

61 al i as=pci ex1000, 78 \
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al i as=pci ex1000, 79
il e path=kernel/drv/$(ARCH64)/nr _sas group=sys
(i1 386_ONLY)fil e path=kernel/drv/nr_sas group=sys
il e path=kernel /drv/nr_sas.conf group=sys
| e pat h=usr/share/ man/ man7d/ nr _sas. 7d
gacy pkg=SUNWr sas desc="LSlI MegaRAI D SAS2.0 Controller
name="LSl MegaRAI D SAS2. 0 HBA Driver"
l'icense cr_Sun |icense=cr_Sun
l'icense usr/src/uts/comon/i o/ nr_sas/ TH RDPARTYLI CENSE \
I'i cense=usr/src/uts/comon/io/ nr_sas/ TH RDPARTYLI CENSE

f
$
f
f
I

i
i
e

HBA Driver"
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*
% /* IR R R RS R SR SRS ES RS EEESEEEEEE R R R R R R R R R R R R R R R R R R R R R EEEEEREEEEEREESEESEES]
3 *
4 * |d_pd_nap.c
5 *
6 * Solaris MegaRAI D device driver for SAS2.0 controllers
7 * Copyright (c) 2008-2012, LSI Logic Corporation.
8 * Al rights reserved.
9 *
10 * Version:
11 * Author:
12 = Swani nat han K S
13 * Arun Chandr ashekhar
14 * Manj u R
15 * Rasheed
16 * Shakeel Bukhari
17 *
18 *
19 * This nodule contains functions for device drivers
20 * to get pd-l1d mapping information.
*
%% R R R EEEEEEEEE SRR RS SRS SRR R R R R R R R EREREEEEEEEEEEEEEEEEEEEEERERESESRESSESS]
23 */
24 [*
25 * Copyright 2015 Garrett D Anore <garrett @anore. org>
26 */
28 #incl ude <sys/sc5| /scsi . h>
29 #include "nr_sas. h"
30 #include "1d_pd_map. h"
32 /*
33 * This function will check if FAST IO is possible on this |ogical drive
34 * by checking the EVENT information available in the driver
35 */
36 #define MR LD STATE_OPTI MAL
37 #define ABS DIFF(a, b) (((a) > (b)) ? ((a) - (b)) : ((b) (a)))
39 static void nr_update_| oad_bal ance_paranms( MR_FW RAI D_MAP_ALL *,
40 PLD LOAD BALANCE | NFO);
42 #define FALSE O
43 #define TRUE 1
45 typedef U64 REG ON_KEY;
46 typedef U32 REG ON_LEN;
47 extern int debug_I evel _g;
50 MR LD RAID
51 *MR _LdRai dGet (U32 | d, MR FW RAI D MAP_ALL *map)
52 {
53 return (&map->rai dMap. | dSpanMap[|d] .| dRaid);
54 }
__unchanged_portion_onitted_
184 /*
185 LR R R EEEEEREEEEEEEEEEEEEEEEEEEREERERESRESRESERESEEEEEESEESEEEEESESESSES
186 *
187 * This routine calculates the arm span and bl ock for
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*
*
*
*
*
*
*
*
*
*
*
*

U

MR_Get PhyPar ans(struct nrsas_i nstance *instance,

/

the specified stripe and reference in stripe.
Inputs :
Id - Logical drive nurber
stri pRow - Stripe nunber
stri pRef - Reference in stripe
Qutputs :
span - Span nunber
bl ock - Absolute Bl ock nunber in the physical disk

U32 Id, U64 stripRow,
Ul6 stri pRef,
MPI 2_SCSI _I O VENDOR_UNI QUE *pRAI D_Cont ext,

U64 *pdBl ock, Ul6 *pDevHandl e,
MR_FW RAI D_MAP_ALL *map)

MR_LD_RAI D *raid = MR_LdRai dGet (1d, nmap);
u32 pd, arRef;

us physArm span;

u64 row,

int error_code = 0;

us retval = TRUE;

u32 r owhbd;

u32 ar ni)

u32 arm

uU16 devi d = instance->device_id;

ASSERT(r ai d- >r owDat aSi ze != 0);
row = (stripRow / raid->rowDataSi ze);

if (raid->level == {

U32 I ogArm = (stripRow % (raid->rowbataSi ze));
if (raid->rowsSize == 0)

return (FALSE);

}
rowivbd = (row % (raid->rowsSi ze));
armQ = rald >rowSi ze- 1- r owmvbd;
arm=arnQ + 1 + | ogArm
if (arm>= raid->rowsi ze)
arm -= raid->rowsSi ze;
physArm = (U8)arm
} else {
if (raid->nmodFactor == 0)
return (FALSE);
physArm = MR LdDataArrrGet(I
(stripRow % (raid- >nDdFactor)) map) ;

}
if (raid->spanDepth == 1) {

span = 0;

*pdBl ock = row << raid->stripeShift;
} else

span = (U8) MR _Cet SpanBl ock(ld, row, pdBlock, map, &error_code);
if (error_code == 1)

return (FALSE);

/* Get the array on which this span is present. */

ar Ref = MR_LdSpanArrayGet (ld, span, nap);
/* Get the Pd. */
pd = MR_ArPdCet (ar Ref, physArm nap);

/* Get dev handle fromPd. */
if (pd !'= MR PD_INVALID) {
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*pDevHand| e = MR_PdDevHandl eGet (pd, nap);
} else {
*pDevHandl e = MR _PD_INVALID; /* set dev handle as invalid. */
if ((raid->level >=5) &&
((devid !'= PCl _DEVI CE_I D_LSI _| NVADER) | |
((devid == PCI _DEVI CE_I D_LSI _| NVADER | |
(devid == PCI_DEVICE_ID_LSI _FURY)) &&
((i nstance >device_id != PCI_DEVI CE_I D_LSI _I| N\VADER) | |
(i nstance->device_id == PCl_DEVI CE TD LSI T NVADER &&
raid->r egTypeRernRead = REG ON_TYPE_UNUSED)))
pRAI D_Cont ext - >r egLockFl ags = REG ON_TYPE_EXCLUSI VE;
} else if (raid->level == 1)
/* Get Alternate Pd. */
pd = MR _ArPdGCet (ar Ref, physArm + 1, map);
/* Get dev handle fromPd. */
if (pd !'= MR_PD_I NVALI D)
*pDevHandl e = MR_PdDevHandl eGet (pd, nap);

*pdBl ock += stripRef + MR LdSpanPtrGet(ld, span, nap)->startBlk;
pRAI D_Cont ext - >spanArm = (span << RAI D_CTX_SPANARM SPAN_SHI FT) |

physArm

return (retval);
}
/*
LR R RS RS S SRS S SRS RS SRS SRR R R R R R R R R R R R R R R R R R R EEEEEEEEEEEEEEEEEEEESES
*
* MR_Bui | dRai dCont ext function
*
* This function will initiate command processing. The start/end row and strip
* information is calculated then the lock is acquired.
* This function will return O if region |ock
* was acquired OR return numstrips ???
*

-~

ug
MR _Bui | dRai dCont ext (struct nrsas_i nstance *instance,

struct | O REQUEST INFO *io_info, MPI2_SCSI_| O VENDOR UNI QUE *pRAI D_Cont ext,

MR_FW RAI D_MAP_ALL *map)

{
MR_LD RAI D *raid,
u32 Id, stripSize, stripe_mask;
U4 endLba, endStrip, endRow,
78 start_row, start_strip;
REG ON_KEY regStart;
REG ON_LEN regsi ze;
us num strips, nunRows;
U1l6 ref _in_start_stripe;
U16 ref _in_end_stri pe;
u64 | dSt art Bl ock;
u32 nunBl ocks, 1dTgtld;
us i sRead;
us retval = 0;
IdStartBl ock = io_info->ldStartBl ock;
numBl ocks = i o_i nfo->nunBl ocks;
IdTgtld = io_info->dTgtld;
i sRead = io_i nfo->i sRead;
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if (map == NULL) {
io_info->f pOkForlo = FALSE;
return (FALSE);

}

Id = MR _Target| dToLdGet (1 dTgtld, nap);
if (Id >= MAX_LOJ CAL DRIVES)
i o_i nfo->f pCkForl o = FALSE;

) return (FALSE);

raid = MR _LdRai dGet (1d, map);

stripSize = 1 << raid->stripeShift;
stripe_mask = stripSize-1;
/*

* calculate starting row and stripe, and nunber of strips and rows
*/

start_strip dStartBl ock >> raid->stripeShift;

=1
ref _in_start_stripe = (Ul6) (Il dStartBl ock & stripe_nask);
endLba = | dStart Bl ock + nunBl ocks - 1;
ref _in_end_stripe = (U16) (endLba & stripe_nask);
endStrip = endLba >> raid->stripeShift;
numstrips = (U8)(endStrip - start_str|p+1);

/* Check to nake sure is not dividing by zero */
if (raid->rowbDataSi ze == 0)
return (FALSE);

start_row = (start_strip / raid->rowbataSize);
endRow = (endStrip [/ raid->rowDataSize);
/* get the row count */

nunmRows = (W) (endRow - start_row + 1);

/*

* cal cul ate region info.
*/

regStart
regSi ze

start_row << raid->stripeShift;
stripSi ze;

/* Check if we can send this I/O via FastPath */
if (raid->capability.fpCapable)
if (isRead) {
io_info- >pr<ForIo = (raid->capability.fpReadCapabl e &&
((numstrips == 1) ||
rai d- >capability. fpReadAcrossStripe));
} else {
io_info->fpCkForlo =
(raid- >capab|||ty fpWiteCapable &&
((numstrips == 1) ||
rai d->capability. fpWiteAcrossStripe));

} else
io_info->pCkForlo = FALSE;

*

* Check for DI F support
*/
if (!raid->capability.|dPi Mode) {
io_info->dPl = FALSE;
} else {
io_info->dPl = TRUE
}

if (nunmRows == 1) {
if (numstrips == 1) {
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384 regStart += ref_in_start_stripe;

385 regSi ze = nunBl ocks;

386 }

387 } else {

388 if (start_strip == (start_row + 1) * raid->rowbataSize - 1) {
389 regStart += ref_in_start_stripe;

390 regSize = stripSize - ref_in_start_stripe;

391

393 if (numRows > 2) {

394 regSi ze += (nunRows - 2) << raid->stripeShift;
395 }

397 if (endStrip == endRow * raid->rowDat aSi ze) {

398 regSi ze += ref_in_end_stripe + 1;

399 } else {

400 regSi ze += stripSi ze;

401 }

402 1

404 pRAI D_Cont ext - >t i meout Val ue = map- >r ai dMap. f pPdl oTi meout Sec;
406 if ((instance->device_id == PCI_DEVICE_|I D _LSI _| NVADER) ||

407 (i nstance- >devi ce Tid == PCI TDEVI CE_ID_LSI_FURY)) {

401 if (instance->device_id == PCI DEVI CE ID_LSI _TNVADER) {

408 pRAI D_Cont ext - >r egLockFI ags = (isRead) ?

409 rai d- >regTypeReqOnRead : raid->regTypeReqOnWite;
410 } else {

411 pRAI D_Cont ext - >regLockFl ags = (i sRead) ?

412 REG ON_TYPE_SHARED READ : rai d->regTypeReqgOnWite;
413 }

415 pRAI D_Cont ext->l dTargetld = raid->targetld;

416 pRAI D_Cont ext - >r egLockRowLBA = regStart ;

417 pRAI D_Cont ext - >r egLockLengt h = regSi ze;

418 pRAI D_Cont ext - >conf i gSeqNum = r ai d- >seqNum

420 /*

421 * CGet Phy Parans only | FP capabl e,

422 * or else leave it to MR firmvare to do the cal cul ation.

423 *

424 if (io_info->fpCkForlo) {

425 /* if fast path possible then get the physical paraneters */
426 retval = MR _Get PhyParans(instance, |d, start_strip,
427 ref _in_start_stripe, & o_info->pdBlock,

428 & o_i nf o- >devHandl e, pRAI D_Context, nap);

430 /* 1f 10on an invalid Pd then FP is not possible. */
431 if (io_info->devHandl e == MR_PD_| NVALI D)

432 i o_i nfo->f pCkForl o = FALSE;

434 return (retval);

436 } else if (isRead) {

437 uint_t stripldx;

439 for (stripldx = 0; stripldx < numstrips; stripldx++) {
440 i f (!MR_GetPhyParans(instance, |d,

441 start_strip + stripldx, ref_in_start_stripe,
442 & o_i nf o->pdBl ock, &i o_i nfo->devHandl e,
443 pRAI'D_Cont ext , map))

444 return (TRUE)

445 }

446 }

447

448 return (TRUE);
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449 }
__unchanged_portion_onitted_
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1/*

2 * nr_sas.c: source for nr_sas driver

3 *

4 * Solaris MegaRAI D device driver for SAS2.0 controllers

5 * Copyright (c) 2008-2012, LSI Logic Corporation.

6 * Al rights reserved.

7 *

8 * Version:

9 * Author:

10 * Swani nat han K S

11 * Arun Chandr ashekhar

12 * Manju R

13 * Rasheed

14 * Shakeel Bukhari

15 =

16 * Redistribution and use in source and binary forns, with or without

17 * nodification, are permitted provided that the follow ng conditions are mnet:
18 *

19 * 1. Redistributions of source code nust retain the above copyright notice,
20 * this list of conditions and the follow ng disclainer.
21 *
22 * 2. Redistributions in binary form nust reproduce the above copyright notice,
23 % this list of conditions and the follow ng disclainmer in the docunentation
24 = and/or other materials provided with the distribution.
25 *
26 * 3. Neither the nane of the author nor the names of its contributors may be
27 % used to endorse or pronote products derived fromthis software wthout
28 * specific prior witten perm ssion.
29 *
30 * THI S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTCORS
31 * "AS IS" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT
32 * LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS
33 * FOR A PARTI CULAR PURPOSE ARE DI SCLAI MED. | N NO EVENT SHALL THE
34 * COPYRI GHT OMNER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT,
35 * | NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG
36 * BUT NOT LIMTED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS
37 * OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER CAUSED
38 * AND ON ANY THEORY OF LIABILITY, WHETHER | N CONTRACT, STRICT LI ABILITY,
39 * OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SI NG | N ANY WAY OQUT
40 * OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED OF THE PGSSI BI LI TY OF SUCH
41 * DAVAGE.
42 */
44 | *
45 * Copyright (c) 2009, 2010, Oacle and/or its affiliates. Al rights reserved.
46 * Copyright (c) 2011 Bayard G Bell. Al rights reserved.
47 * Copyright 2013 Nexenta Systens, Inc. Al rights reserved.
48 * Copyright 2015 Garrett D Anpbre <garrett @anore. or g>
49 */

51 #include <sys/types. h>
52 #incl ude <sys/param h>
53 #include <sys/file.h>
54 #incl ude <sys/errno. h>
55 #i nclude <sys/open. h>
56 #i nclude <sys/cred. h>
57 #include <sys/nodctl . h>
58 #i ncl ude <sys/conf.h>
59 #include <sys/devops. h>
60 #include <sys/cm_err. h>
61 #include <sys/kmem h>
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126

#i ncl ude <sys/stat. h>

#i ncl ude <sys/ nkdev. h>

#i ncl ude <sys/pci . h>

#i ncl ude <sys/scsi/scsi.h>
#i ncl ude <sys/ddi. h>

#i ncl ude <sys/sunddi . h>

#i ncl ude <sys/atomc. h>

#i ncl ude <sys/signal.h>

#i ncl ude <sys/byteorder. h>
#i ncl ude <sys/sdt. h>

#i ncl ude <sys/fs/dv_node. h> /* devfs_clean */

#i ncl ude "nr_sas. h"

/*
* FMA header files
*/
#i ncl ude <sys/ddi fm h>

#i ncl ude <sys/fni protocol.h>
#i nclude <sys/fmfutil.h>
#i ncl ude <sys/fnilio/ddi.h>

/* Macros to hel p Skinny and stock 2108/ MFl |ive together. */
#define WR_| B_PI CK_QPORT(addr, instance) \

if ((inst ance) >sk| nny)

VR _| B LOWN QPORT((addr), (instance)); \
V\R I B_| HIGH | QPORT(0, (instance)); \

} else { \

) WR_| B_QPORT((addr), (instance)); \
/*
*/Local static data
*
static void *nrsas_state = NULL;
static volatile bool ean_t nrsas_rel axed_ordering = B_TRUE;
volatile int debug_| evel _g = CL_NONE;
static volatile int msi _enable = 1;
static volatile int ctio_enable = 1;
/* Default Timeout value to issue online controller reset */
volatile int debug_timeout_g = OxFO; /* 0xB4; *
/* Sinul ate consecutive firmvare fault */
static volatile int debug fw faults_after_ocr_g = 0;
#i f def OCRDEBUG

/* Sinulate three consecutive tineout for an 10 */
static volatile int debug_consecutive_tineout_after_ocr_g
#endi f

#pragma weak scsi_hba_open
#pragma weak scsi_hba_cl ose
#pragm weak scsi_hba_ioct|

/* Local static prototypes. */

static int nrsas_getinfo(dev_info_t *, ddi_info_cnd_t,
static int nrsas_attach(dev_info_t *, ddi_attach_cnd t)
#i fdef __sparc

static int nrsas_reset(dev_info_t *, ddi _reset_cnd_t);
#el se

static int nrsas_qui esce(dev_info_t *);

#endi f

static int nrsas_detach(dev_info_t *, ddi_detach_cnd_t);
static int nrsas_open(dev_t *, int, int, cred_t *);
static int nrsas_cl ose(dev_t, int, int, cred_t *);
static int nrsas_ioctl (dev_t, int, intptr_t, int, cred_t

0;

*
’

void *,

int

void **);

*)s
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128 static int nrsas_tran_tgt_init(dev_info_t *, dev_info_t *, 194 static void nrsas_tran_tgt_free(dev_info_t *, dev_info_t *,
129 scsi_hba_tran_t *, struct scsi_device *); 195 scsi_hba_tran_t *, struct scsi_device *);
130 static struct scsi_pkt *nrsas_tran_init_pkt(struct scsi_address *, register 196 static int nrsas_tran_bus_config(dev_info_t *, uint_t,
131 struct scsi_pkt struct buf *, int, int, int, int, 197 ddi _bus_config_op_t, void *, dev_info_t **);
132 int (*)(), caddr_t); 198 static int nT sas_par se_ devname(char *int *,oint *);
133 static int nrsas_tran_start(struct scsi_address *, 199 static int nmrsas_config_al | _devices(struct nrsas_instance *);
134 regi ster struct scsi_pkt *); 200 static int nrsas_config_ |l d(struct nrsas_instance *, uint16_t,
135 static int nrsas_tran_abort(struct scsi_address *, struct scsi_pkt *); 201 uint8_ t, dev_info_ t **);
136 static int nrsas_tran_reset(struct scsi_address *, int); 202 static int nT sas_nane node(dev info_t *, char *,int);
137 static int nrsas_tran_getcap(struct scsi_address *, char *, int); 203 static void nrsas_i ssue_evt _taskqg(struct nrsas_eventi nfo *);
138 static int nrsas_tran_setcap(struct scsi_address *, char *, int, int); 204 static void free_additional _dma_buffer(struct nrsas_instance *);
139 static void nrsas_tran _destroy_ pkt(struct scsi_address *, 205 static void io_tinmeout_checker(void *);
140 struct scsi_pkt * 206 static void nrsas_fminit(struct m'sas_i nstance *);
141 static void nrsas_tran_dmaf ree(struct scsi_address *, struct scsi_pkt *); 207 static void nrsas_fmfini(struct nrsas_instance *);
142 static void nrsas_tran_sync_pkt(struct scsi_address *, struct scsi_pkt *);
143 static int nrsas_tran_qui esce(dev_info_t *dip); 209 static struct nrsas_function_tenplate nrsas_function_tenplate_ppc = {
144 static int nrsas_tran_unqui esce(dev_info_t *dip); 210 .read_fw_ status_reg = read_fw status_reg_ppc,
145 static uint_t nrsas_isr(); 211 .issue_cnd = issue_cnd_ppc,
146 static uint_t nrsas_softintr(); 212 .issue_cnd_i n_sync_npde = issue_cnd_i n_sync_node_ppc,
147 static void nrsas_undo_resources(dev_info_t *, struct nrsas_instance *); 213 . i ssue crrd_l n poI | _nmode = issue_cnd_i n_pol | _node_ppc,
214 .enable_intr = enabl e_intr_ppc,
149 static void free_space_for_nfi(struct nrsas_instance *); 215 .disable_intr = disable_intr_ppc,
150 static uint32_t read_fw status_reg_ppc(struct nrsas_instance *) 216 .intr_ack = intr_ack_ppc,
151 static void i ssue_cmd _ppc(struct nrsas_cnd *, struct nrsas_instance *); 217 .init_adapter = nrsas_init_adapter_ppc
152 static int i ssue_cmd_i n_pol | _node_ppc(struct nrsas_i nstance *, 218 };
153 struct nrsas_cmd *); __unchanged_portion_omtted_
154 static int i ssue_cmd_i n_sync_ rmde ppc(struct nrsas_i nstance *,
155 struct nrsas_cnd *
156 static void enabl e_i ntr_ppc(struct msas_l nstance *); 425 | *
157 StatiC VOid dl Sabl e_i ntr_ppc(struct mSaS_i nstance *)‘ 426 LR R R R R R R SRR RS R R R SRR RS R EREEEEEEEEEEEEEREEEEEEEEEEEEREREREEEEREREEEERERERESSE]
158 static int intr_ack_ppc(struct nrsas_instance *); 427 *
159 static void flush_cache(struct nrsas_instance *instance); 428 * common entry points - for autoconfiguration
160 void di spl ay_scsi _i nquiry(caddr_t); 429 *
161 StatiC |nt Stal’t ml aen(struct mSaS_i nstance *instance): 430 LR RS RS E SRS RS RS R R R SRR R R R R R R R SRR SRS RS EE RS EEEEREREEEREREREREEEEEEESEES]
162 static int handl e_drv_ioctl (struct nrsas_instance *instance, 431 */
163 struct nrsas_ioctl *ioctl, int node); 432 | *
164 static int handl e_nfi _ioctl (struct nrsas_instance *instance, 433 * attach - adds a device to the systemas part of initialization
165 struct nrsas_ioctl *ioctl, int node); 434 * @lip:
166 static int handl e_nfi_aen(struct nrsas_instance *instance, 435 * @nd:
167 struct nrsas_aen *aen); 436 *
168 static struct nrsas_cnd *build_cnd(struct nrsas_instance *, 437 * The kernel calls a driver’s attach() entry point to attach an instance of
169 struct scsi_address *, struct scsi_pkt *, uchar_t *); 438 * a device (for MegaRAID, it is instance of a controller) or to resume
170 static int al | oc_addi ti onal _dma_buf fer(struct nrsas_instance *); 439 * operation for an instance of a device that has been suspended or has been
171 static void conmplete_cnd_in sync node(struct nrsas_instance *, 440 * shut down by the power managenent franmework
172 struct nrsas_cnd * 441 * The attach() entry point typically includes the follow ng types of
173 static int nrsas_kill adapter(struct nTsas_i nstance *); 442 * processing:
174 static int nrsas_issue_init_nfi(struct nrsas_instance *); 443 * - allocate a soft-state structure for the device instance (for MegaRAI D,
175 static int nrsas_reset_ppc(struct nrsas_instance *); 444 * controller instance)
176 static uint32_t nrsas_initiate_ocr_if_fw is_faulty(struct nrsas_instance *); 445 * - initialize per-instance nutexes
177 static int wai t _for_outstandi ng(struct nrsas_instance *instance); 446 * - initialize condition variables
178 static int register_nfi_aen(struct nrsas_instance *instance, 447 * - register the device's interrupts (for MegaRAID, controller’s interrupts)
179 uint32_t seq_num uint32_t class_locale \M)rd) 448 * - map the registers and nmenory of the device instance (for MegaRAI D,
180 static int i ssue_nfi_pthru(struct nrsas_instance *instance, struct 449 * controller instance)
181 nrsas_ioctl *ioctl, struct nrsas_cnd *cnd, int node) ; 450 * - create minor device nodes for the device instance (for MegaRAID,
182 static int issue_nfi_dcnd(struct nrsas_instance *instance, struct 451 = control ler instance)
183 nrsas_ioctl *ioctl, struct nrsas_cnd *cnd, int node); 452 * - report that the device instance (for MegaRAI D, controller instance) has
184 static int issue_nfi_snp(struct nrsas_instance *instance, struct 453 * attached
185 nrsas_ioctl *ioctl, struct nrsas_cnd *cnd, int node); 454  */
186 static int issue_nfi_stp(struct nrsas_instance *instance, struct 455 static int
187 nrsas_ioctl *ioctl, struct nrsas_cnd *cnd, int node); 456 nrsas_attach(dev_info_t *dip, ddi_attach_cnd_t cnd)
188 static int abort_aen_cnd(struct nrsas_instance *instance, 457 {
189 struct nrsas_cnd *cnd_to_abort); 458 int i nstance_no;
459 int nregs;
191 static void nrsas_rem.intrs(struct nrsas_instance *instance); 460 int i =0;
192 static int nrsas_add_i ntrs(struct nrsas_instance *instance, int intr_type); 461 uint8_t irg;
462 uint16_t vendor _i d;

R
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463 ui nt16_t devi ce_i d;

464 uint16_t subsysvi d;

465 uint16_t subsysi d;

466 uint16_t conmmand;

467 of f _t reglength = 0;

468 int intr_types = 0;

469 char *dat a;

471 scsi _hba_tran_t *tran;

472 ddi _dme_attr_t tran_dna_attr;

473 struct nrsas_instance *i nst ance;

475 con_|l og(CL_ANN1, (CE_NOTE, "chkpnt:%: %", _ func__, __LINE_));
477 /* CONSTCOND */

478 ASSERT( NO_COWPETI NG_THREADS) ;

480 instance_no = ddi _get_i nstance(dip);

482 /*

483 * check to see whether this device is in a DVA-capable slot.
484 */

485 if (ddi_slaveonly(dip) == DDI _SUCCESS) {

486 crm_err ( CE_WARN,

487 "nr_sas%l: Device in slave-only slot, unused",
488 i nstance_no) ;

489 return (DDl _FAI LURE)

490 }

492 switch (cnd) {

493 case DDI _ATTACH:

494 /* allocate the soft state for the instance */

495 if (ddi_soft_state_zalloc(nrsas_state, instance_no)
496 ! = DDI _SUCCESS) {

497 cm. err(CE WARN,

498 "'mr_sas%d: Failed to allocate soft state"
499 i nstance_no);

500 return (DDI_FAI LURE);

501 }

503 instance = (struct nrsas_instance *)ddi _get_soft_state
504 (nrsas_state, instance_no);

506 if (instance == NULL) {

507 cmm_er r ( CE_WARN,

508 "nr_sas%l: Bad soft state", instance_no);
509 ddi _soft_state_free(nrsas_state, instance_no);
510 return (DDl _FAI LURE);

511 }

513 instance->unroll.softs = 1;

515 /* Setup the PCl configuration space handl es */

516 if (pci_config_setup(dip, & nstance->pci_handle) !=
517 DDl _SUCCESS) {

518 cm err(CE WARN,

519 'mr _sas%d: pci config setup failed ",
520 i nstance_no);

522 ddi _soft_state_free(nrsas_state, instance_no);
523 return (DDl _FAILURE);

524 }

526 if (ddi_dev nregs(dl p, &nregs) != DDI _SUCCESS) ({

527 cm err( = WARN,

528 'nT_sas: failed to get registers.");

new usr/src/uts/comon/io/ nr_sas/nr_sas.c

530 pci _config_teardown(& nstance->pci _handl e);
531 ddi _soft_state_free(nrsas_state, instance_no);
532 return (DDI _FAI LURE);

533 }

535 vendor _id = pci_config_get16(instance->pci_handl e,
536 PCI_CONF_VENI D) ;

537 device_id = pci_ confi g_get 16(i nst ance->pci _handl e,
538 PCI_CONF_DEVI D) ;

540 subsysvid = pci_config_get16(instance->pci_handl e,
541 PCl CO\IF SUBVENI D) ;

542 subsysid = pci_config_get 16(i nstance->pci _handl e,

543 PCl _CONF_SUBSYSI D);

545 pci _config_put16(i nstance->pci _handl e, PCl _CONF_COW
546 (pci _config_get16(i nstance->pci _handl e,

547 PCI _CONF_COMM) | PCI_COMM ME) ) ;

548 irg = pci_config_get8(instance->pci_handl e,

549 PCl _CONF_I LI NE) ;

551 con Iog(CL DLEVEL1, (CE_CONT, "nr_sas%:

552 " OX % OX U Ox%< Ox%, irq:% drv-ver: %",

553 i nstance_no, vendor |d device_id, subsysvid,

554 subsysid, irg, MRSAS_ VERSI oN));

556 /* enabl e bus-nmastering */

557 conmmand = pci_confi g_get16(i nstance->pci _handl e,

558 PCl _CONF_COW ;

560 if (!(command & PCI_COW ME)) {

561 command | = PCl _COWM ME;

563 pci _config_put16(i nstance->pci _handl e,

564 PCl _CONF_COW conmmand) ;

566 con_|l og(CL_ANN, (CE_CONT, "nr_sas%: "

567 "enabl e bus-nastering", instance_no));

568 } else {

569 con_| og(CL_DLEVEL1, (CE_CONT, "nr_sas%d: "
570 "bus-mastering already set", instance_no));
571 }

573 /* initialize function pointers */

574 switch (device_id)

575 case PCI_DEVICE ID LSI_TBOLT:

576 case PCl _DEVI CE_| D_LSI _I NVADER:

577 case PCI_DEVI CE_|I D_LSI_FURY:

578 con Iog(CL ANN, ( CE_NOTE,

579 "nr_sas: 2208 T.B. device detected"));
581 i nstance->func_ptr =

582 &nrsas_function_tenpl ate_fusi on;

583 i nstance->tbolt = 1;

584 break;

586 case PCl _DEVI CE_| D_LSI _SKI NNY:

587 case PCl_DEVI CE_| D_LSI _SKI NNY_NEW

588 /*

589 * FALLTHRU to PPC-style functions, but mark this
590 * instance as Skinny, because the register set is
591 * slightly different (See WR_|B_PI CK_QPORT), and
592 * certain other features are available to a Skinny
593 * HBA.

594 */
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i nst ance- >ski nny =
/* FALLTHRU */

case PCl _DEVI CE_|I D_LSI _2108VDE:
case PCl _DEVICE_I D _LSI_2108V:
con Iog(CL ANN, ( CE_NOTE,
"mr _sas: 2108 Liberator device detected"));

i nstance->func_ptr =
& sas_function_tenpl ate_ppc;
break;

defaul t:
cmm_er r ( CE_WARN,
"nmr_sas: Invalid device detected");

pci _confi g_t eardown(& nstance->pci _handl e);
ddi _soft_state_free(nrsas_state, instance_no);
return (DDl _FAI LURE);

nst ance- >baseaddr ess = pci _confi g_get 32(
i nstance->pci _handl e, PCl _CONF_BASEQ) ;
nst ance- >baseaddress &= OxOfffc;

i nstance->di p = dip;

i nstance->vendor _id = vendor _i d;
i nstance->device_id = device_id;
i nst ance- >subsysvi d = subsysvi d;
i nst ance- >subsysi d = subsysi d;
1 =

nst ance- >i nst ance i nstance_no;

/* Initialize FMA */

instance->fm capabilities = ddi _prop_get_int(

DDI DEV_T ANY i nstance->di p, DDl _PROP_DONTPASS,
"f m capabl e", DDl _FM EREPORT_CAPABLE |

DDl _FM ACCCHK CAPABLE | DDI _FM DVACHK_CAPABLE

| DDI _FM ERRCB_CAPABLE) ;

nrsas_fminit(instance);

/* Setup register map */
if ((ddi_dev_regsize(instance->dip,
REG STER_SET_| O 2108, &reglength) != DDl _SUCCESS) ||
reglength < M NIl MUM MFI _MEM S7) {
goto fail _attach;

}
1f (reglength > DEFAULT_MFI _MEM SZ) {
regl ength = DEFAULT_MFI _MEM SZ;
con_l 0g(CL_DLEVEL1, “( CE_NOTE,
‘nr_sas: register length to map is 0x% x bytes",
reglength));

}
if (ddi _regs_map_setup(instance->dip,
REG STER_SET_| O 2108, & nstance->regmap,
regl ength, &endian_attr, & nstance->r egmap handl e)
= DDl _SUCCESS) {
cmm_er r ( CE_WARN,
"nr_sas: couldn’'t map control registers");
goto fail_attach;

}
instance->unroll.regs = 1;

/*
* Disable Interrupt Now.
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* Setup Software interrupt
*/
i nstance->func_ptr->di sabl e_i ntr(instance);

if (ddl _prop_| ookup_ strlng(DDI DEVTANY dip, O,
'nr sas- enabl e- nsi &dat a) == DDI _SUCCESS) {
if (strncrrp(data no 3) == 0) {
nsi _enable = O'
con Iog(CL ANN1, (CE_WARN,
nmsi _enabl e = %l di sabl ed", msi_enable));

}
) ddi _prop_free(data);

con_l og(CL_DLEVEL1, (CE_NOTE, "nsi_enable = %", nsi_enable));

if (ddi_prop_l ookup_string(DD _DEV_T_ANY, dip, O,
"nrsas-enabl e-fp", &data) == DDI _SUCCESS) {
if (strncnp(data, "no", 3) == 0) {
enable_fp = 0;
cm err(CE NOTE,
"enable_fp = %, Fast-Path disabled.\n"
enabl e_fp);
}

ddi _prop_free(data);
}

con_| og(CL_DLEVEL1, (CE_NOTE, "enable_fp = %\ n", enable_fp));

/* Check for all supported interrupt types */
if (ddi_intr_get_supported_types(
dip, & ntr_types) != DDl _SUCCESS) {
cmm_er r ( CE_WARN,
"ddi _intr_get_supported_types() failed");
goto fail _attach;

}

con Iog(CL DLEVEL1, (CE_NOTE,
"ddi _i ntr_get supported types() ret: Ox%", intr_types));

/* Initialize and Setup Interrupt handler */
if (msi_enable && (intr_types & DDI _I NTR TYPE_MSI X))
if (nrsas_add_intrs(instance, DDI _INTR_ TYPE_MSI X) !=
DDI _SUCCESS) {
cmm_er r ( CE_WARN,
"MSI X interrupt query failed");
goto fail _attach;

i nstance->intr_type = DDl _I NTR_TYPE_MSI X;
} else if (nsi_enable & (intr_types & DDl _INTR TYPE MSI)) {
if (nmrsas_add_intrs(instance, DD _TNTR TYPE MSI) !
DDI _SUCCESS) {
cmm_er r ( CE_WARN,
"MBlI interrupt query failed");
goto fail _attach;

instance->intr_type = DDl _I NTR_TYPE_MSI| ;
} else if (intr_types & DDl _I NTR TYPE FI XED) {
nsi _enable = 0;
if (nrsas_add_intrs(instance, DDI _I NTR TYPE_FI XED) !=
DDI _SUCCESS) {
cm err(CE WARN,
"FI XED interrupt query failed");
goto fail _attach;
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i nstance->intr_type = DDl _I NTR_TYPE_FI XED;
} else {
cmrm_err (CE_WARN, "Device cannot
"suppport either FIXED or MsSI/X "
"interrupts");
goto fail _attach;

}

instance->unroll.intr = 1;

if (ddi _prop_l ookup_string(DDl _DEV_T_ANY, dip, O,
"nrsas-enabl e-cti 0", &dat a) == DDI _SUCCESS) {
if (strncnp(data, "no", 3) == 0) {
ctio_enable = 0'
con Iog(CL ANNL, (CE WARN,
"ctio_enable = %l disabled", ctio_enable));

ddi _prop_free(data);
}

con_| og(CL_DLEVEL1, (CE_WARN, "ctio_enable = %", ctio_enable));

/* setup the nfi based |ow |l evel driver */
if (nrsas_init_adapter(instance) != DDl _SUCCESS) {
crm_err (CE_WARN, "nr_sas: "
“could not initialize the low level driver");

goto fail _attach;

}

/* Initialize all Mitex */

I NI T_LI ST_HEAD( & nst ance- >conpl et ed_pool _list);
mut ex_i ni t (& nst ance- >conpl et ed_pool _nt x, NULL,

MUTEX_DRI VER, DDl _I NTR_PRI (i nstance->intr_pri));

mut ex_i ni t (& nstance->sync_map_nt x, NULL,
MJUTEX_DRI VER, DDI _I NTR_PRI (i nstance- >i ntr _pri));

mut ex_i ni t (& nstance->app_cnd_pool _nt x, NULL,
MUTEX_DRI VER, DDl _I NTR_PRI (i nstance->intr_pri));

mut ex_i ni t (& nstance->config_dev_ntx, NULL,
MUTEX_DRI VER, DDl _I NTR_PRI (i nstance->intr_pri));

nmut ex_i ni t (& nstance->cnd_pend_nt x, NULL,
MJUTEX_DRI VER, DDI _I NTR_PRI (i nstance->intr_pri));

mut ex_i ni t (& nstance->ocr_flags_ntx, NULL,
MUTEX_DRI VER, DDI _I NTR_PRI (i nstance->intr_pri));

mut ex_i ni t (& nstance->i nt _cnd_nt x, NULL,
MUTEX_DRI VER, DDl _I NTR_PRI (i nst ance->i ntr _pri));
cv_init(& nstance->int_cmi_cv, NULL, CV_DRIVER, NULL);

mut ex_i ni t (& nstance->cnd_pool _ntx, NULL,
MUTEX_DRI VER, DDl _I NTR_PRI (i nstance->intr_pri));

mutex_ini t (& nstance->reg_write_ntx, NULL,
MJUTEX_DRI VER, DDI _I NTR_PRI (i nstance->intr_pri));

if (instance->tbolt) {
nut ex inlt(&u nst ance- >cnd_app_pool _nt x, NULL,
VER, DDI _I NTR_PRI (i nstance->intr_pri));

§|
R=
5

mut ex_i ni t (& nstance->chi p_ntx, NULL,
I\/UTEX DRI VER, DDl _I NTR_PRI (i nstance->intr_pri));

new usr/src/uts/comon/io/ nr_sas/nr_sas.c

794
796
798

800
801
802
803
804
805
806
807
808
809
810

812
813

815

817
818

820

822
823

825
826
827
828
829

831
832

834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852

854
855
856

}

instance->unrol|l.nutexs = 1;
instance->tinmeout_id = (tineout_id_t)-1,;

/* Regi ster our soft-lsr for highlevel |nterrupts */

instance->i sr_|level = instance->intr_pri;
if (!(instance->tbol t)) {
if (instance->isr_level == H GH LEVEL_INTR) {

if (ddi _add_softintr(dip,
DDl _SOFTI NT_HI GH,
& nstance->soft _intr_id, NULL, NULL,
nrsas_softintr, (caddr_t)instance) !=
DDl _SUCCESS) {
cm err(CE WARN,
"Software ISR did not register");

goto fail_attach;

}

instance->unroll.soft_isr = 1;

}
instance->softint_running =

/* Allocate a transport structure */
tran = scsi_hba_tran_all oc(di p, SCSI_HBA CANSLEEP);

if (tran == NULL) {
cmm_er r ( CE_WARN,
"scsi_hba_tran_alloc failed");
goto fail _attach;

}

instance->tran = tran;
instance->unroll.tran = 1;

i nstance;
nrsas_tran_tgt_init;
scsi _hba_probe;
nrsas_tran_tgt_free;
nrsas_tran_init_pkt;

tran->tran_hba_private

tran->tran_tgt_init

tran->tran_t gt _probe

tran->tran_tgt_free

tran->tran_init_pkt

if (instance->tbolt)
tran->tran_start = nrsas_tbolt_tran_start;

el se

tran->tran_start = nrsas_tran_start;
tran->tran_abort nrsas_tran_abort;
tran->tran_reset nrsas_tran_reset;
tran->tran_getcap nrsas_t ran_get cap;
tran->tran_setcap nTsas_tran_set cap;
tran->tran_destroy_pkt sas_tran_destroy_pkt;
tran->tran_dnafree sas_tran_dmafree;
tran->tran_sync_pkt sas_tran_sync_pkt;
tran->tran_qui esce sas_tran_qui esce;
tran->tran_unqui esce sas_tran_unqui esce;
tran->tran_bus_config sas_tran_bus_config;

nr
nr
nr
nr
nr
nr

if (nrsas_rel axed_ordering)
nTsas_generic_dma_attr.dma_attr_flags | =
DDI _DVA_ RELAXED ORDERI NG,

10
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tran_dma_attr = nrsas_generic_dma_attr;
tran_dne_attr.dnma_attr_sgllen = instance->max_num sge;

/* Attach this instance of the hba */
if (scsi_hba_attach_setup(dip, &ran_dma_attr, tran, 0)
! = DDI _SUCCESS) {
cmm_er r ( CE_WARN,
"scsi_hba_attach failed");

goto fail_attach;

instance->unroll.tranSetup = 1;
con_| og( CL_ANNL,
(CE_CONT, "scsi_hba_attach_setup() done."));

/* create devctl node for cfgadm conmand */
if (ddi_create_mi nor_node(dip, "devctl",
S_| FCHR, | NST2DEVCTL(i nst ance_no),
DDl _NT_SCSI _NEXUS, 0) == DDI _FAILURE) {
cmm_err ( CE_WARN,
"nr_sas: failed to create devctl node.");

goto fail _attach;

}

i nstance->unrol | .devctl = 1;

/* create scsi node for cfgadm conmand */
if (ddi_create_m nor_node(dip, "scsi", S |FCHR,
I NST2SCSI (i nstance_no), DDl _NT_SCSI _ATTACHVENT_PO NT, 0) ==
DDl _FAI LURE) {
cmm_err ( CE_WARN,
"mr_sas: failed to create scsi node.");

goto fail _attach;

}

instance->unroll.scsictl = 1;

(void) sprintf(instance->iocnode, "%:|sirdctl",
i nstance_no);

/*
* Create a node for applications
*/for issuing ioctl to the driver.
*
if (ddi_create_mi nor_node(dip, instance->i ocnode,
S I FCHR, INST2LSIRDCTL(i nstance_no), DDl _PSEUDO, 0) ==
DDl _FAI LURE) {
cmm_er r ( CE_WARN,
"nr_sas: failed to create ioctl node.");

goto fail _attach;

}

instance->unroll.ioctl = 1;

/* Create a taskq to handle dr events */
if ((instance->taskqg = ddi_taskq_create(dip,
"mrsas_dr_taskq", 1, TASKQ DEFAULTPRI, 0)) == NULL) {
cmm_err ( CE_WARN,
"mr_sas: failed to create taskq ");
i nstance->t askq = NULL;
goto fail _attach;

instance->unrol | .taskq = 1;
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con_| og(CL_ANN1, (CE_CONT, "ddi_taskq_create() done."));

/* enable interrupt */
i nstance->func_ptr->enabl e_i ntr (i nstance);

/* initiate AEN */
if (start_nfi_aen(instance)) {
cmm_er r ( CE_WARN,
"nr_sas: failed to initiate AEN.");
goto fail_attach;

i nstance->unrol|l.aenPend = 1;
con_| og( CL_ANNL,
( CE_CONT

, "AEN started for instance %l.", instance_no));

/* Finally! W are on the air. */
ddi _report_dev(dip);

/* FMA handl e checking. */
if (nrsas_check_acc_handl e(i nstance->regmap_handle) !=
DDI _SUCCESS)
goto fall_attach;

}
if (nrsas_check_acc_handl e(i nstance->pci _handle) !=
DDl _ SUCCESS)
goto fail_attach;

}

instance->nr _|d_list =
kmem zal | oc( MRDRV_MAX_LD * sizeof (struct nrsas_|d),

#i f def PDSUPPORT

#endi f

KM _SLEEP) ;
instance->unroll.ldlist_buff = 1;
if (instance->tbolt || instance->skinny)

{
i nstance->nr_tbolt_pd_max = MRSAS_TBOLT_PD_TGT_NMNAX;

instance->nr_tbolt_pd_list =

kmem zal Toc( MRSAS_TBOLT_GET_PD_MAX(i nst ance) *

si zeof (struct nrsas_tbolt_pd), KM SLEEP);
ASSERT(i nstance->nr _tbolt_pd_list);
for (i =0; i < instance->nr_tbolt_pd_max; i++) {
instance->nr_tbolt_pd_list[i].lun_type =
MRSAS_TBOLT_PD_LUN;
instance->nr_tholt_pd_list[i].dev_id =
) (uint8_t)i;

i nstance->unrol | .pdlist_buff = 1;

}

br eak;
case DDI _PM RESUME:
gon_:(og( CL_ANN, (CE_NOTE, "nr_sas: DDl _PM RESUME"));
r eak;
case DDl _RESUME:
con_|l og(CL_ANN, (CE_NOTE, "nr_sas: DDl _RESUME"));
br eak;
defaul t:
con_| og( CL_ANN,
(CE_LWARN, "nr_sas: invalid attach cnd=%", cnd));
return (DDl _FAI LURE);

con_| og( CL_DLEVEL1,
(CE_NOTE, "nrsas_attach() return SUCCESS instance_num %",

12
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instance_no));
return (DDl _SUCCESS);

fail _attach:
nr sas_undo_r esources(di p, instance);

nrsas_fm ereport (instance, DDl _FM DEVI CE_NO RESPONSE) ;
ddi _fm service_i npact (i nstance->di p, DDI _SERVI CE_LOST);

nrsas_fmfini(instance);

pci _confi g_t eardown(& nstance->pci _handl e);
ddi _soft_state_free(nrsas_state, instance_no);

con_l og(CL_ANN, (CE_WARN, "nr_sas: return failure fromnrsas_attach"));

cmm_err (CE_WARN, "nrsas_attach() return FAILURE instance_num %",
i nstance_no);

return (DDl _FAI LURE);
}

__unchanged_portion_onitted_
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1/*

2 * nr_sas.h: header for nr_sas

3 *

4 * Solaris MegaRAID driver for SAS2.0 controllers

5 * Copyright (c) 2008-2012, LSI Logic Corporation.

6 * Al rights reserved.

7 *

8 * Version:

9 * Author:

10 * Swani nat han K S

11 * Arun Chandr ashekhar

12 * Manju R

13 * Rasheed

14 * Shakeel Bukhari

15 =

16 * Redistribution and use in source and binary forns, with or without

17 * nodification, are permitted provided that the follow ng conditions are mnet:
18 *

19 * 1. Redistributions of source code nust retain the above copyright notice,
20 * this list of conditions and the follow ng disclainer.
21 *
22 * 2. Redistributions in binary form nust reproduce the above copyright notice,
23 % this list of conditions and the follow ng disclainmer in the docunentation
24 = and/or other materials provided with the distribution.
25 *
26 * 3. Neither the nane of the author nor the names of its contributors may be
27 % used to endorse or pronote products derived fromthis software wthout
28 * specific prior witten perm ssion.
29 *
30 * THI S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTCORS
31 * "AS IS" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT
32 * LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS
33 * FOR A PARTI CULAR PURPOSE ARE DI SCLAI MED. | N NO EVENT SHALL THE
34 * COPYRI GHT OMNER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT,
35 * | NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG
36 * BUT NOT LIMTED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS
37 * OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER CAUSED
38 * AND ON ANY THEORY OF LIABILITY, WHETHER | N CONTRACT, STRICT LI ABILITY,
39 * OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SI NG | N ANY WAY OQUT
40 * OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED OF THE PGSSI BI LI TY OF SUCH
41 * DAVAGE.
42 */
44 | *
45 * Copyright (c) 2009, 2010, Oacle and/or its affiliates. Al rights reserved.
46 * Copyright 2013 Nexenta Systenms, Inc. Al rights reserved.
47 * Copyright 2015 Garrett D Anpbre <garrett @anore. org>
48 */

50 #ifndef _MR SAS H_
51 #define _MR_SAS H_

53 #ifdef _ cplusplus
54 extern "C' {
55 #endi f

57 #include <sys/scsi/scsi.h>
58 #include "nr_sas_list.h"
59 #include "I d_pd_nap. h"

61 /*
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62 * MegaRAID SAS2.0 Driver neta data
63 */

64 #define MRSAS_VERSI ON

65 #define MRSAS_RELDATE

"6.503. 00. 00l LLUMOS"
“July 30, 2012"

67 #define MRSAS_TRUE
68 #define MRSAS_FALSE

RO OpRF

70 #define ADAPTER RESET_NOT_REQUI RED
71 #define ADAPTER_RESET_REQUI RED

73 #define PDSUPPORT 1

75 [ *
76 * MegaRAI D SAS2.0 device id conversion definitions.
*/

78 #define | NST2LSI RDCTL( x) ((x) << INST_M NOR_SHI FT)
79 #define MRSAS_GET_BOUNDARY_ALI GNED_LEN(I en, new_| en, boundary_len) { \
80 int rem \

81 rem= (len / boundary_len); \

82 if ((rem* boundary_len) !=1len) { \

83 new len = len + ((rem+ 1) * boundary_len - len); \
84 } else { \

85 new_ len = len; \

86 1\

87 }

90 /*

91 * MegaRAI D SAS2.0 supported controllers

92 */

93 #define PClI_DEVICE_ID LSI_2108VDE 0x0078

94 #define PCI_DEVICE_I D _LSI_2108V 0x0079

95 #define PCI_DEVI CE_I D_LSI _SKI NNY 0x0071

96 #define PClI_DEVI CE_I D_LSI _SKI NNY_NEW 0x0073

97 #define PCI_DEVICE_ID LSl _TBOLT 0x005b

98 #define PCI_DEVI CE_I D_LSI _| NVADER 0x005d

99 #define PCI_DEVI CE_I D_LSI _FURY 0x005f

101 /*

102 * Register Index for 2108 Controllers.

103 */

104 #define REG STER SET_| O 2108 (2)

106 #define MRSAS_MAX_SGE_CNT 0x50

107 #define MRSAS_APP_RESERVED CMDS 32

108 #define I\/RSAS APP M N_ RESERVED CMVDS 4

110 #define MRSAS_ | OCTL_DRI VER 0x12341234
111 #define MRSAS_| OCTL_FI RMAARE 0x12345678
112 #define MRSAS_| OCTL_AEN 0x87654321
114 #define MRSAS_1_SECOND 1000000
116 #ifdef PDSUPPORT

118 #defi ne UNCONFI GURED_GOCD 0x0

119 #define PD_SYSTEM 0x40

120 #define MR_EVT_PD_STATE_CHANGE 0x0072

121 #define MR_EVT_PD_REMOVED EXT 0x00f 8

122 #define MR_EVT_PD_|I NSERTED EXT 0x00f 7

123 #define MR_DCMD_PD GET_| NFO 0x02020000

124 #define MRSAS_TBOLT_PD_LUN 1
125 #define MRSAS TBOLT_PD TGT_MAX 255

126 #define MRSAS_TBOLT_GET_PD MAX(Ss) ((s)->nr_tbol t_pd_nax)
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128 #endi f

130 /* Raid Context Flags */

131 #define MR_RAID CTX _RAI D FLAGS_| O SUB _TYPE_SH FT 0x4

132 #define MR_RAID CTX_RAI D_FLAGS_| O SUB_TYPE_MASK 0x30

133 typedef enum MR_RAI D _FLAGS | O SUB_TYPE {

134 MR_RAI D FLAGS | O SUB_TYPE _NONE = 0,

135 MR_RAI D FLAGS | O SUB TYPE_SYSTEM PD = 1

136 } MR_RAID FLAGS_| O SUB_TYPE;
__unchanged_portion_onitted_
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1/*

2 * nr_sas_tbolt. source for nr_sas driver for New Generation.
3 *i.e. Thunderbolt and | nvader

4 *

5 * Solaris MegaRAI D device driver for SAS2.0 controllers
6 * Copyright (c) 2008-2012, LSI Logic Corporation.

7 * Al rights reserved.

8 *

9 * Version:

10 * Author:

11 * Swanmi nat han K S

12 = Arun Chandr ashekhar

13 = Manju R

14 * Rasheed

15 * Shakeel Bukhari

16 */

18 /*

19 * Copyright 2013 Nexenta Systens, Inc. Al rights reserved.
20 * Copyright 2015 Garrett D Anpre <garrett @anore. org>

*

/

24 #include <sys/types. h>

25 #include <sys/file.h>

26 #include <sys/atonic. h>

27 #include <sys/scsi/scsi.h>
28 #include <sys/byteorder. h>
29 #include "l d_pd_map. h"

30 #include "nr_sas. h"

31 #include "fusion.h"

33 /*
34 * FMA header files
35 =/

36 #include <sys/ddifm h>

37 #include <sys/fnfprotocol.h>
38 #include <sys/fmutil.h>

39 #include <sys/fmio/ddi.h>

42 [* Pre-TB command size and TB command size. */

43 #define MR_COMVAND SI ZE (64*20) /* 1280 bytes */

44 MR_LD RAID *MR LdRai dGet (U32 |d, MR_FWRAI D MAP_ALL *nmap);

45 U16 MR Target | dToLdGet (U32 IdTgt I d,  MR_FW RAI D_MAP_ALL *rmp)

46 Ul6 MR Get LDTgtld(U32 Id, MR FWRAI D MAP_ALL *map);

47 U16 get _updat ed_dev_handl e( PLD_LOAD BALANCE | NFO, struct | O REQUEST_ I NFO *);
48 extern ddi _dma_attr_t nrsas_generic_dma_attr;

49 extern uint32_t nrsas_tbolt_nmax_cap_maxxfer;

50 extern struct ddi_device_acc_attr endian_attr;

51 extern int debug_| evel _g;

52 extern unsigned int enabl e_f p;

53 volatile int dunp_io_wait_tine = 90;

54 extern volatile int debug_timnmeout_g;

55 extern int nrsas_i ssue_pendi ng_cnds(struct nrsas_instance *);

56 extern int nrsas_conpl ete_pendi ng_cmds(struct nrsas i nstance *instance);

57 extern void push_pending_nfi _pkt(struct nrsas_instance *,

58 struct nrsas_cmd *);

59 extern U8 MR _Buil dRai dCont ext (struct nrsas_instance *, struct | O REQUEST_I NFO *,
60 MPI 2_SCSI |1 O VENDOR UNI QUE *, MR FW RAI D MAP_ALL *);
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62 /* Local static prototypes. */
63 static struct nrsas_cnd *nrsas_tbolt_build_cnd(st

ruct nrsas_instance *,

64 struct scsi_address *, struct scsi_pkt *, uchar_t *);

65 static void nrsas_tbolt_set_pd_| ba(U8 cdb[], uint
66 U64 start_bl k, U32 num bl ocks);

8 t *cdb len_ptr,

67 static int nrsas_tbolt_check_nmap_i nfo(struct nrsas_instance *);
68 static int nrsas_tbolt_sync_map_info(struct nrsas_instance *);
69 static int nrsas_tholt _prepare_pkt (struct scsa_ cnd *);

70 static int nrsas_tbolt_ioc_init(struct nrsas_inst
71 #ifdef PDSUPPORT

ance *, dma_obj _t *);

72 static void nrsas_tbolt_get_pd_info(struct nrsas_instance *,
73 struct nrsas_tbolt_pd_info *, int);

74 #endif /* PDSUPPORT */

76 static int debug_tbolt_fw faults_after_ocr_g = 0;

78 [*

79 * destroy_nfi_npi _frame_pool

80 */

81 void

82 destroy_nfi_npi _franme_pool (struct nrsas_instance *instance)
83 {

84 int i;

86 struct nrsas_cnd *cmd;

88 /* return all nfi frames to pool */

89 for (i = 0; i < MRSAS_APP_RESERVED CMDS; i ++) {

90 cnd = instance->cnd_list[i];

91 if (crmd->frame_dma_obj _status == DMA_OBJ_ALLOCATED) {
92 (voi d) nrsas_free_dma_obj (i nstance,
93 crmd->f rame_dma_obj ) ;

94 }

95 cnd- >f rame_dma_obj _status = DVA_OBJ_FREED;
96 }

97

__unchanged_portion_onitted_

1220 int

1221 nr_sas_tbolt_buil d_sgl (struct nrsas_instance *instance,
1222 struct scsa_cnd *ac

1223 struct nrsas_cnd *cnd,

1224 Mpi 2Rai dSCSI | ORequest _t *scsi _raid_io,

1225 uint32_t *datal en)

1226 {

1227 ui nt 32_t Max SGEs;

1228 int sg_to_process;

1229 ui nt 32_t i

1230 ui nt32_t nuntl enents, endEl erment;
1231 Mpi 251 eeeSgeChai n64_t *i eeeChai nEl ement = NULL;
1232 Moi 251 eeeSgeChai n64_t *sc3| _raid_io_sgl_ieee = NULL;
1233 ddi _acc_handl e_t acc_handl e =

1234 i nstance- >npi 2_f rame_pool _dma_obj . acc_handl e;
1235 uint16_t devid = instance->device_id;
1237 con_| og(CL_ANN1, (CE_NOTE,

1238 "chkpnt: Building Chained SG :%l", __LINE_));
1240 /* Calulate SGE size in nunber of Words(32bit) */
1241 /* O ear the datalen before updating it. */

1242 *datal en = O;

1244 MaxSGEs = i nstance->max_sge_i h_nmai n_nsg;

1246 ddi _put 16(acc_handl e, &scsi _raid_i o->SG.FIl ags,
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1247 MPI 2_SGE_FLAGS_64_BI T_ADDRESSI NG) ;

1249 /* set data transfer flag. */

1250 if (acnd->cnd_flags & CFLAG_DVASEND) {

1251 ddi _put 32(acc_handl e, &scsi_raid_io->Control,

1252 MPI 2_SCSI TO_CONTROL_WRI TE) ;

1253 } else {

1254 ddi _put 32(acc_handl e, &scsi_raid_io->Control,

1255 MPI 2_SCSI | O_CONTROL_READ) ;

1256 }

1259 nuntl enents = acnd- >cnd_cooki ecnt ;

1261 con_| og(CL_DLEVEL1, (CE_NOTE, "[SGE Count]: %", nunEl enments));
1263 if (nunEl emrents > instance->max_num sge) {

1264 con_|l og( CL_ANN, (CE_NOTE,

1265 "[ Max SGE Count Exceeded] O%", nunEl ements));
1266 return (nunEl ements);

1267 }

1269 ddi _put 8(acc_handl e, &scsi _raid_i o->Rai dCont ext . nunSGE,

1270 (ui nt8_t)nunEl enents);

1272 /* set end elenment in main nessage frane */

1273 endEl enent = (nunEl enents <= MaxSGEs) ? nunEl ements : (MaxSGEs -
1275 /* prepare the scatter-gather list for the firmware */

1276 scsi_raid_io_sgl_ieee =

1277 (Mpi 251 eeeSgeChai n64_t *) &scsi _rai d_i o->SGL. | eeeChai n;
1279 if ((devid == PCI_DEVI CE_I D LS| _| N\VADER) ||

1280 (devid == PCl _DEVI CE_I D_LSI _FURY))

1277 if (instance->device_ id == PCl_DEVICE_ID LSl _I NVADER)

1281 Mpi 251 eeeSgeChai n64_t *sgl _ptr_end = scsi_raid_io_sgl _|
1282 sgl _ptr_end += instance->max_sge_i n_mai n_nsg - 1;
1284 ddi _put 8(acc_handl e, &sgl _ptr_end->Fl ags, 0);

1285 1

1287 for (i =0; i < endElenment; i++, scsi_raid_io_sgl_ieee++) {
1288 ddi _put 64(acc_handl e, &scsi _raid_io_sgl_ieee->Address,
1289 acnd- >cnd_dmacooki es[i ] . dnmac_| address) ;

1291 ddi _put 32(acc_handl e, &scsi_raid_io_sgl_ieee->Length,
1292 acnd- >cnd_dmacooki es[i ] . dmac_si ze) ;

1294 ddi _put 8(acc_handl e, &scsi_raid_io_sgl_ieee->Fl ags,
1296 if ((devid == PCl _DEVI CE_I D_LSI _| NVADER) | |

1297 (devid == PCl _DEVI CE_ ID LSI “FURY)) {

1293 if (instance- >deV| ce_id == PCl _DEVICE_ID LSl _I NVADER) {
1298 if (i (nunEl ements - 1)) {

1299 ddl _put 8(acc_handl e,

1300 &scsi _raid_io_sgl _i eee->Fl ags,
1301 | EEE_SGE_FLAGS END OF LIST);

1302 }

1303 }

1305 *dat al en += acnd- >cnd_dnacooki es[i].dmac_si ze;

1307 #ifdef DEBUG

1308 con_l og(CL_DLEVEL1, (CE_NOTE, "[SG. Address]: %
1309 scsi_raid_io sgl i eee- >Addr ess)) ;

1310 con_|l og(CL_DLEVEL1, (CE_NOTE, "[SGL Length]: %
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1311 scsi_raid_i o_sgl_ieee- >Lengt h));

1312 con_| og( CL_DLEVEL1, (CE_NOTE, "[SG Fl ags]:

1313 scsi_raid_i o_sgl _ieee->Flags));

1314 #endi f

1316 }

1318 ddi _put 8(acc_handl e, &scsi_raid_io->Chai nOfset, 0);

1320 /* check if chained SG required */

1321 if (i < nunEl enments) {

1323 con_l og(CL_ANN1, (CE_NOTE, "[Chain El enment index]:Y i));
1325 if ((devid == PCI_DEVICE I D LS| | NVADER) ||

1326 (devid == PCI _DEVI CE_ ID LSI _FURY) )

1321 if (instance->device_id == PCI_DEVI CE_I D_LSI _| NVADER) {
1327 uint16_t ioFlags =

1328 ddi _get 16( acc_handl e, &scsi _rai d_i o- >l oFl ags);
1330 if ((|0FI ags &

1331 MPI 25_SAS DEVI CEO_FLAGS_ENABLED FAST_PATH) !=
1332 MPI 25_SAS_DEVI CEO_FLAGS_ENABLED_FAST_PATH)
1333 ddi _put 8(acc_handl e, &scsi _raid_i o->Chai nOf f set,
1334 (U8)i nstance- >chai n_offset_io_req);
1335 } else {

1336 ddi _put 8(acc_handl e,

1337 &scsi _raid_i o->Chai nOf fset, 0);

1338 }

1339 } else {

1340 ddi _put 8(acc_handl e, &scsi _raid_io->Chai nOff set,
1341 (U8)i nstance->chain_offset_io_req);

1342 }

1344 /* prepare physical chain element */

1345 i eeeChai nEl ement = scsi_raid_io_sgl_ieee;

1347 ddi _put 8(acc_handl e, & eeeChai nEl enent - >Next Chai nOf f set, 0);
1349 if ((devid == PCI_DEVICE I D LS| | NVADER) ||

1350 (devid == PCI _DEVI CE_ ID LSI “FURY)) {

1344 if (instance->device_id == PCI_DEVI CE_I D LSl _| NVADER) {
1351 ddi _put 8(acc_handl e, & eeeChai nEl enent - >Fl ags,
1352 | EEE_SGE_FLAGS_CHAI N_ELEMENT) ;

1353 } else {

1354 ddi _put 8(acc_handl e, & eeeChai nEl enent - >Fl ags,
1355 (1 EEE_SGE_FLAGS_CHAI N_ELEMENT |

1356 MPI 2_TEEE_SGE_FLAGS_| OCPLBNTA_ADDR) ) ;

1357 }

1359 ddi _put 32(acc_handl e, &i eeeChai nEl enent - >Lengt h,

1360 (sizeof (MPI2_SCE_IOUNION) * (nunEl enents -

1362 ddi _put 64(acc_handl e, &i eeeChai nEl enent - >Addr ess,

1363 (U64) cnd- >sgl _phys_addr);

1365 sg_to_process = nunEl enents - i;

1367 con_| og(CL_ANN1, (CE_NOTE,

1368 "[ Addi tional SCGE Count]: %", endEl enent));

1370 /* point to the chained SG buffer */

1371 scsi _raid_io_sgl _i eee = (Mi 251 eeeSgeChai n64_t *)cnd- >sgl ;
1373 /* build rest of the SG& in chained buffer */

1374 for (j =0; j < sg_to_process; j++, scsi_raid_io_sgl_ieee++)
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5
i));

1375 con_| og(CL_DLEVEL3, (CE_NOTE, "[remaining SG]: %",
1377 ddi _put 64(acc_handl e, &scsi _raid_io_sgl_ieee->Address,
1378 acnd- >cnd_dnmacooki es[i] . dmac_| addr ess) ;

1380 _put 32(acc_handl e, &scsi_raid_io_sgl_ieee->Length,
1381 acnd- >cnd_ dracooki es[i].dmac_si ze);

1383 ddi _put 8(acc_handl e, &scsi_raid_io_sgl_ieee->Flags, 0);
1385 if ((devid == POl _DEVICE ID LS| | NVADER) ||

1386 (devid == PCI _DEVI CE_I D_LSI _FURY))

1379 if (instance- >deV| ce_id == PCI_DEVI CE_I D_LSI _I| NVADER) {
1387 if (i == (nunElenents - 1))

1388 dd| _put 8(acc_handl e,

1389 &scsi _raid_io sgl i eee- >Fl ags,
1390 | EEE_SGE_FLAGS_END_OF_LI ST);

1391 }

1392 }

1394 *dat al en += acnd- >cnd_dmacooki es[i]. dnac_si ze;

1396 #i f DEBUG

1397 con_| og(CL_DLEVEL1, (CE_NOTE,

1398 "[SG. Address]: % PRI x64,

1399 scsi_raid_io_sgl_ieee- >Address))

1400 con Iog(CL DLEVEL1, (CE NOTE,

1401 "[ SGL Length]: %", scsi_rai d_i o_sgl _i eee->Length));
1402 con_| og(CL_DLEVEL1, (CE_NOTE,

1403 “"[SGL Flags]: %", scsi_raid_io_sgl_ieee->Flags));
1404 #endi f

1406 i ++;

1407 }

1408 }

1410 return (0);

1411 } /*end of BuildScatterGather */

1414 | *

1415 * build_cnd

1416 */

1417 static struct nrsas_cnd *

1418 nrsas_tbolt_build_cnd(struct nrsas_instance *instance, struct scsi_address *ap,
1419 struct scsi_pkt *pkt, uchar_t *cnd_done)

1420 {

1421 uint8_t fp_possible = 0;

1422 ui nt 32_t i ndex;

1423 ui nt32_t | ba_count = 0;

1424 ui nt32_t start_lba_hi =0

1425 ui nt 32_t start_lba_lo = 0;

1426 ui nt16_t devid = inst ance- >devi ce_i d;

1427 ddi _acc_handl e_t acc_handl e =

1428 i nstance->npi 2_franme_pool _dna_obj . acc_handl e;

1429 struct nrsas_cnd *cmd = NULL;

1430 struct scsa_cnd *acnd = PKT2CMD( pkt);

1431 MRSAS_REQUEST_DESCRI PTOR_UNI ON  * ReqDescUni on;

1432 Mpi 2Rai dSCSI | ORequest _t *scsi_raid_io;

1433 uint 32_t dat al en;

1434 struct | O REQUEST_I NFO i o_i nfo;

1435 MR_FW RAI D MAP_ALL *1ocal _map_ptr;

1436 uint16_t pd_cnd_cdbl en;

1438 con_| og(CL_DLEVEL1, (CE NOTE

1439 "chkpnt: Enter ed nrsas tbolt _build_cnmd: %", __ LINE ));
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1441
1442
1443

1445

1447
1448
1449
1450

1452
1453
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1455
1456
1457
1458
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1462
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1467
1468
1469
1470
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1472
1473
1474
1475
1476
1477
1478
1479
1480

1483
1484

1486
1487

1489
1490
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1493
1494
1495
1496

1498
1499
1500
1501
1502

1504

/* find out if this is logical or physical drive conmand. */
acnd- >i sl ogi cal = MRDRV_I S_LOd CAL(ap);
acnd->devi ce_i d = MAP_DEVI CE_| D(i nstance, ap);

*cmd_done = O;

/* get the command packet */

if (!(cnd = get_raid_nsg_pkt(instance))) {
return (NULL);

}

i ndex = cnd->i ndex;
RegDescUni on = nr_sas_get_request_descriptor(instance,
RegDescUni on->Wrds = 0;
RegDescUni on->SCSI | O. SM D = cnd- >SM D;
ReqgDescUni on- >SCSI | O. Request Fl ags =
(MPI 2_REQ DESCRI PT_FLAGS LD | O <<
MPI 2_REQ DESCRI PT_FLAGS_TYPE_SHI FT);

i ndex) ;

cmd- >r equest _desc = ReqDescUni on;
cmd- >pkt = pkt;
cnd->cnd = acnd,

/* lets get the conmand directions */
if (acmd->cnd_fl ags & CFLAG _DVASEND)
if (acnmd->cnd_fl ags & CFLAG_CONSI STENT)
(voi d) ddi _dma_sync(acnd- >cnd_dmahandl e,
acnd->cnd_dnme_of f set, acnd->cnd_dma_| en,
DDl _DMA_SYNC FORDEV)

}
} else if (acnd->cnd_flags & ~CFLAG DNVASEND)
if (acnd->crd_flags & CFLAG CONSI STENT) {
(voi d) ddi _dma_sync(acnd- >cnd_dmahandl e,
acnd->cmd_dma_of f set, acnd->cnd_dma_| en,
DDl _DVA_SYNC_FORCPU) ;

} else {

: con_| og(CL_ANN, (CE_NOTE, "NO DMA"));

id message frame pointer */

/* get SCSI_IOra
= (Moi 2Rai dSCSI | ORequest _t *)cnd->scsi _i o_r equest ;

scsi_raid_io

/* zero out SCS|_|O raid nmessage frame */
bzero(scsi_raid_io, sizeof (Mpi2RaidSCSI|ORequest _t));

/* Set the IdTargetld set by Buil dRai dContext() */
ddi _put 16(acc_handl e, &scsi _rai d_i o->Rai dContext.|dTargetld,
acnd- >devi ce_i d);

/* Copy CDB to scsi_io_request nessage frame */

ddi _rep_put 8(acc_handl e,
(uint8_t *)pkt->pkt_cdbp, (uint8_t *)scsi_raid_i o->CDB. CDB32,
acnd- >cnd_cdbl en, DDl _DEV_AUTO NCR) ;

/*
* Just the CDB length, rest of the Flags are zero
* This will be nodified later.

*
/
ddi _put 16(acc_handl e,

&scsi _raid_i o->l oFl ags, acnd->cnd_cdbl en);

pd_cnd_cdbl en = acnd- >cnd_cdbl en;
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1506 SW tch (pkt—>pkt _cdbp[0]) {

1507 case )

1508 case SCND_V\RI TE:

1509 case SCMD_READ Gl:

1510 case SCMD_WRI TE_GL:

1511 case SCMD_READ 4:

1512 case SCMD WRI TE 4

1513 case SCMD_READ Gb:

1514 case SCMD_WRI TE_Gb:

1516 if (acnd->islogical) {

1517 /* Initialize sense Information */

1518 if (cmd->sensel == NULL) {

1519 con_l og(CL_ANN, (CE_NOTE, "tbolt_build_cnd:
1520 "Sense buffer ptr NULL "));

1521 }

1522 bzer o(cnd- >sensel, SENSE LENGTH)

1523 con Iog(CL DLEVEL2 (CE NOTE, "tholt_build _cmd "
1524 "CDB[0] = %&\n" pkt->pkt _cdbp[0]));

1526 if (acnd->cnmd_cdbl en == CDB_GROUP0) {

1527 /* 6-byte cdb */

1528 Iba count = (U| nt16_t) ( pkt - >pkt _cdbp[4]);
1529 start_Iba_lo = ((uint32_t)(pkt->pkt cdbp[3])
1530 ((ui nt32_t) (pkt->pkt_cdbp[2]) << 8) |
1531 ((ui nt32_t) ((pkt - >pkt_ cdbp[ 1]) & O0x1F)
1532 << 16));

1533 } else if (acnd->cnd_cdbl en == CDB_GROUP1) {

1534 /* 10-byte cdb */

1535 | ba_count =

1536 “(((uint16_t) (pkt->pkt_cdbp[8])) |

1537 ((uint16_t) (pkt->pkt_cdbp[7]) << 8));
1539 start_lba_lo

1540 (((uint 32_t)(pkt->pkt_cdbo[ 51)) |
1541 ((uint32_t)(pkt->pkt_cdbp[4]) << 8) |
1542 ((uint 32_t)(pkt >pkt _cdbp[3]) << 16) |
1543 ((uint32_t)(pkt->pkt_cdbp[2]) << 24))
1545 } else if (acnd->cnd_cdbl en == CDB_GROUP5) {

1546 /* 12-byte cdb */

1547 I ba_count = (

1548 ((uint32_t)(pkt->pkt_cdbp[9])) |

1549 ((uint32_t)(pkt->pkt_cdbp[8]) << 8) |
1550 ((uint32_t)(pkt->pkt_cdbp[7]) << 16) |
1551 ((uint32_t)(pkt->pkt_cdbp[6]) << 24));
1553 start_lba_lo =

1554 (((uint 32_t)(pkt->pkt_cdbo[ 51)) |
1555 ((uint32_t)(pkt->pkt_cdbp[4]) << 8) |
1556 ((uint32_t)(pkt->pkt_cdbp[3]) << 16) |
1557 ((uint32_t)(pkt->pkt_cdbp[2]) << 24));
1559 } else if (acnd->cnd_cdbl en == CDB_GROUP4) {

1560 /* 16-byte cdb */

1561 I ba_count = (

1562 “((uint32_t) (pkt->pkt_cdbp[13])) |
1563 ((uint32_t)(pkt->pkt_cdbp[12]) << 8) |
1564 ((uint32_t)(pkt->pkt_cdbp[11]) << 16) |
1565 ((uint32_t) (pkt->pkt_cdbp[10]) << 24));
1567 start_lba_lo = (

1568 ((uint32_t)(pkt->pkt_cdbp[9])) |

1569 ((uint32_t)(pkt->pkt_cdbp[8]) << 8) |
1570 ((uint32_t)(pkt->pkt_cdbp[7]) << 16) |
1571 ((uint32_t)(pkt->pkt_cdbp[6]) << 24));
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1573 start_l ba_hi = (

1574 ((uint32_t)(pkt->pkt_cdbp[5])) |

1575 ((ui nt32_t) (pkt->pkt_cdbp[4]) << 8)

1576 ((uint32_t)(pkt->pkt_cdbp[3]) << 16) |

1577 ((uint32_t)(pkt->pkt_cdbp[2]) << 24));

1578 }

1580 if (instance->tbolt &&

1581 ((I'ba_count * 512) > nrsas_tbolt_max_cap_naxxfer)) {
1582 cm_err ( CE_WARN, | O SECTOR COUNT exceeds "
1583 "controller limt Ox% sectors"”

1584 | ba_count);

1585 }

1587 bzero(& o_info, si zeof (struct 10 REQUEST_I NFO));

1588 io_info. IdStartBlock = ((uint64_t)start_lba_hi << 32) |
1589 start _| ba_|l o;

1590 i o_i nfo.nunBl ocks = | ba_count;

1591 io_info.ldTgtld = acnd->device_id;

1593 if (acnd->cnd_flags & CFLAG _DVASEND)

1594 io_info.isRead = 0;

1595 el se

1596 io_info.isRead = 1;

1599 /* Acquire SYNC MAP UPDATE | ock */

1600 nut ex_ent er (& nst ance->sync_nmap_nt X) ;

1602 | ocal _map_ptr =

1603 i nstance->| d_map[ (i nstance->nap_id & 1)];

1605 if ((MR TargetldToLdGet (

1606 acnd- >devi ce_id, local _nmap_ptr) >=

1607 MAX_LOG CAL_DRIVES) || !instance->fast_path_io) {
1608 cmm_err (CE_NOTE, "Fast Path NOT Possible, "
1609 "target| d >= MAX_LOG CAL_DRIVES || "

1610 "l'instance->fast _path_io");

1611 fp_possible = 0;

1612 /* Set Regionl ock fl ags to BYPASS */

1613 /* io_request->Rai dCont ext.regLockFlags = 0; */
1614 ddi _put 8(acc_handl e,

1615 &scsi _raid_i o->Rai dCont ext . regLockFl ags, 0);
1616 } else {

1617 if (MR _Buil dRai dCont ext (i nstance, & o_info,
1618 &scsi _raid_i o->Rai dContext, |ocal _map_ptr))
1619 fp_possible = io_info.fpCkForlo;

1620 }

1622 if (!enable_fp)

1623 fp_possible = 0;

1625 con Iog(CL ANN1, (CE_NOTE, "enable_fp %d "

1626 "i nst ance- >f ast _path_io %l fp_possible %'

1627 enabl e_fp, instance->fast_path_io, fp_ p055| ble));
1629 if (fp_possible) {

1631 /* Check for DIF enabled LD */

1632 if (MR_CheckDl F(acnd->device_id, local _map_ptr)) {

1633 /* Prepare 32 Byte CDB for DI F capable Disk */
1634 nrsas_t bol t _prepare_cdb(i nstance,

1635 scsi _rai d_i o- >CDB. CDB32,

1636 & o_info, scsi_raid_io, start_lba_lo);
1637 } else {
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1638
1639
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1697
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1699

1701
1702

nrsas_t bol t _set _pd_| ba(scsi _rai d_i o->CDB. CDB32,
(uint8_t *)&pd_cnd_cdbl en,
io_info.pdBl ock, io_info.nunBlocks);
ddi _put 16(acc_handl e,
&scsi _raid_io->loFl ags, pd_cnd_cdbl en);
}

ddi _put 8(acc_handl e, &scsi _raid_i o->Function,
MPI 2_FUNCTI ON_SCSI _| O _REQUEST) ;

RegDescUni on- >SCSI | O. Request Fl ags =
(MPI 2_REQ DESCRI PT_FLAGS_H GH PRIORI TY <<
MPI 2_REQ_DESCRI PT_FLAGS_TYPE_SHI FT) ;

if ((devid == PCl_DEVI CE_I D _LSI | NVADER) ||
(devid == PCl _DEVI CE_ ID LSl _FURY))
if (instance- >deV| ce_id == PCI_DEVI CE_I D_LSI _| NVADER) {
uint8_t regLockFI ags = ddi _get8(acc_handl e,
&scsi _raid_io- >Ra| dCont ext . regLockFlI ags)
uint16_t |oFl ags = ddi _get16(acc_handl e,
&scsi _raid_i o->l oFl ags);

if (regLockFl ags == REG ON_TYPE_UNUSED)
ReqgDescUni on- >SCSI | O Request Fl ags =
(MPI 2_REQ DESCRI PT_FLAGS_NO LOCK <<

MPl 2_REQ DESCRI PT_FLAGS_TYPE_SHI FT) ;

| oFl ags | =
MPI 25_SAS_DEVI CEO_FLAGS_ENABLED_FAST_PATH,
regLockFl ags | =
(MR_RL_FLAGS_GRANT_DESTI NATI ON_CUDA
MR_RL_FLAGS_SEQ NUM ENABLE) ;

ddi _put 8(acc_handl e,
&scsi _raid_i o->Chai nOf fset, 0);

ddi _put 8(acc_handl e,
&scsi_raid_i o- >Rai dCont ext . nsegType,
((0x0T << MPI 2_NSEG FLAGS_SHI FT) |
MPI 2_TYPE_CUDA)) ;
_put 8(acc_handl e,
&scsi_raid_i o- >Rai dCont ext . regLockFl ags,
regLockFl ags) ;

ddi _put 16( acc_handl e,
&scsi _raid_io->loFl ags, |oFl ags);

}

if ((instance->|oad_bal ance_i nfo[
acnd- >devi ce_i d]. | oadBal anceFl ag) &&
(io_info.isRead))
io_info.devHandl e =
get _updat ed_dev_handl e( & nst ance- >
I'oad_bal ance_i nf o[ acnd- >devi ce_i d] ,
& o_info);
crmd- >l oad_bal ance_fl ag | =
MEGASAS_LOAD_BALANCE_FLAG
} else {
cmd- >l oad_bal ance_fl ag &=
~MEGASAS _LQOAD _BALANCE_FLAG
}

ReqgDescUni on- >SCSI | O DevHandl e = i o_i nf o. devHandl e;
ddi _put 16(acc_handl e, &scsi _raid_i o->DevHandl e,
1 o_i nfo.devHandl e) ;

} else {
ddi _put 8(acc_handl e, &scsi _raid_io->Function,
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MPI 2_FUNCTI ON_LD | O REQUEST) ;
ddi _put 16(acc_handl e,
&scsi _raid_i o->DevHandl e, acnd->device_id);
RegDescUni on- >SCSI | O. Request Fl ags =
(MPI 2_REQ DESCRI PT_FLAGS_LD I O <<
MPI 2_REQ DESCRI PT_FLAGS_TYPE = SHI FT) ;
ddi _put 16(acc_handl e,
&scsi _rai d_i o- >Rai dCont ext . t i neout Val ue,
| ocal _map_ptr->rai dMap. f pPdl oTi meout Sec) ;
if ((devid == PCI_DEVICE_I D_LSI _| NVADER) | |
(devid == PCI _DEVI CE_I D_LSI _FURY))
if (instance->device_id == P(] DEVI CE_I D_LSI _I NVADER) {
ui nt 8_t regLockFI ags ~ddi _get 8(acc_handl e,
&scsi _raid_io- >Ra| dCont ext . regLockFl ags) ;
if (reglLockFlags == REG ON_TYPE_UNUSED) {
RegDescUni on- >SCSI | O. Request Fl ags =
(MPI 2_REQ DESCRI PT_FLAGS_NO_ LOCK <<
MPI 2_REQ DESCRI PT_FLAGS_TYPE_SHI FT) ;
}
regLockFl ags | =
(MR_RL_FLAGS_GRANT_DESTI NATI ON_CPWO
MR_RL_FLAGS_SEQ NUM ENABLE) ;
ddi _put 8(acc_handl e,
&scsi _rai d_i o- >Rai dCont ext . nsegType,
((0x01 << MPI 2_NSEG FLAGS_SHI FT) |
MPI 2_TYPE CUDQ)
ddi _put 8(acc_handl €,
&scsi _rai d_i o- >Rai dCont ext . r egLockFl ags,
regLockFl ags) ;
}
} /* Not FP */
/* Rel ease SYNC MAP UPDATE | ock */
mut ex_exi t (& nstance->sync_map_nt x) ;
/*
* Set sense buffer physical address/length in scsi_io_request.
*
/
ddi _put 32(acc_handl e, &scsi _raid_i o->SenseBuf f er LowAddr ess,
cnd- >sense_phys_addr 1) ;
ddi _put 8(acc_handl e, &scsi _raid_io->SenseBufferLength,
SENSE_LENGTH) ;
/* Construct SGL */
ddi _put 8(acc_handl e, &scsi_raid_i 0->SGLOfsetO,
of f set of (MPI 2_RAI D_SCSI_| O REQUEST, SG.) / 4);
(void) nr_sas_tbolt_build_sgl (instance, acnd, cnd,
scsi_raid_io, &datalen);
ddi _put 32(acc_handl e, &scsi_raid_i o->DatalLength, datalen);
br eak;
#i f ndef PDSUPPORT /* if PDSUPPORT, skip break and fall through */
break;
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1768 /* fall through For all non-rd/w cnds */ 1834 ddi _put 16(acc_handl e,
1769 defaul t: 1835 &scsi_rai d_i o- >Rai dCont ext . ti meout Val ue,
1770 switch (pkt->pkt_cdbp[0]) { 1836 | ocal _map_ptr->rai dvap. f pPdl oTi meout Sec)
1771 case 0x35: { /* SCMD_SYNCHRONI ZE_CACHE */ 1837 ddi _put 16(acc_handl e,
1772 return_raid_nsg_pkt (i nstance, cnd); 1838 &scsi _raid_i o->Rai dContext .| dTarget|d,
1773 *cnd_done = 1; 1839 acnd- >devi ce_i d);
1774 return (NULL); 1840 ddi _put 8(acc_handl e,
1775 } 1841 &scsi_raid_io->LUN 1], acnd->lun);
1777 case SCMD_MODE_SENSE: 1843 /* Rel ease SYNC MAP UPDATE | ock */
1778 case SCMD_MODE_SENSE_Gl: { 1844 mut ex_exi t (& nstance->sync_map_nt x) ;
1779 uni on scsi_cdb *cdbp;
1780 uint16_t page_code; 1846 } else {
1847 ddi _put 8(acc_handl e, &scsi _raid_io->Function,
1782 cdbp = (voi d *)pkt - >pkt_cdbp; 1848 MPI 2_FUNCTI ON_LD_| O REQUEST);
1783 page_code = (uint16_t)cdbp->cdb_un.sg.scsi[0]; 1849 ddi _put 8(acc_handl e,
1784 sw tch (page_code) { 1850 &scsi _raid_io->LUN 1], acnd->lun);
1785 case 0x3: 1851 ddi _put 16( acc_handl e,
1786 case 0Ox4: 1852 &scsi _raid_i o->DevHandl e, acnd->device_id);
1787 (void) nrsas_node_sense_buil d(pkt); 1853 RegDescUni on- >SCSI | O. Request Fl ags =
1788 return_raid_nsg_pkt (i nstance, cnd); 1854 (MPI 2_REQ DESCRI PT_FLAGS_SCSI _| O <<
1789 *cnd_done = 1; 1855 MPI 2_REQ DESCRI PT_FLAGS TYPE_SHI FT);
1790 return (NULL); 1856 }
1791 }
1792 br eak; 1858 /*
1793 } 1859 * Set sense buffer physical address/length in
1860 * scsi_io_request.
1795 defaul t: { 1861
1796 /* 1862 ddl _put 32(acc_handl e,
1797 * Here we need to handl e PASSTHRU f or 1863 &scsi _rai d_i o- >SenseBuf f er LowAddr ess,
1798 * Logical Devices. Like Inquiry etc. 1864 cmi- >sense_phys_addr1);
1799 */ 1865 ddi _put 8(acc_handl e,
1866 &scsi _rai d_i o- >SenseBuf ferLengt h, SENSE_LENGTH);
1801 if (!(acnd->islogical)) {
1868 /* Construct SGL */
1803 /* Acquire SYNC MAP UPDATE | ock */ 1869 ddi _put 8(acc_handl e, &scsi_raid_io->SEO fsetO,
1804 mut ex_ent er (& nstance->sync_map_nt x) ; 1870 of f set of (MPI 2_RAI D_SCSI _| O REQUEST, SA.) / 4);
1806 | ocal _map_ptr = 1872 (void) nr_sas_tbolt_build_sgl (i nstance, acnd, cnd,
1807 i nstance- >I d_map[ (i nstance->map_id & 1)]; 1873 scsi_raid_io, &datalen);
1809 ddi _put 8(acc_handl e, &scsi _raid_i o->Function, 1875 ddi _put 32(acc_handl e,
1810 MPI 2_FUNCTI ON_SCSI _| O REQUEST) ; 1876 &scsi _rai d_i o->Dat aLengt h, datal en);
1812 RegDescUni on- >SCSI | O. Request Fl ags =
1813 (MPI 2_REQ DESCRI PT_FLAGS_H CGH_ PRl ORI TY << 1879 con_| og(CL_ANN, (CE_CONT,
1814 MPI 2_REQ DESCRI PT_FLAGS TYPE_SHI FT); 1880 "tbolt _build cmd CDB[0O] =%, TargetlD =%\n",
1881 pkt - >pkt _cdbp[ 0], acnd->device_id));
1816 ddi _put 16(acc_handl e, &scsi _raid_i o->DevHandl e, 1882 con_| og(CL_DLEVEL1, (CE_CONT,
1817 | ocal _map_ptr->rai dVap. 1883 “"data I ength = %\n",
1818 devHndl! I nf o[ acnd- >devi ce_i d] . cur DevHdl ) ; 1884 scsi _raid_i o- >Dat aLengt h));
1885 con_| I og(CL_DLEVEL1, (CE_CONT,
1886 "cdb length = %(\ n",
1821 /* Set reglLockFl asgs to REG ON_TYPE_BYPASS */ 1887 acnd->cnd_cdbl en));
1822 ddi _put 8(acc_handl e, 1888 }
1823 &scsi _raid_i o->Rai dCont ext . regLockFl ags, 0); 1889 break;
1824 _put 64(acc_handl e, 1890 }
1825 &scsi _raid_io- >Ra| dCont ext . regLock RowLBA,
1826 0); 1892 }
1827 _put 32(acc_handl e,
1828 &scsi _raid_io- >Rai dCont ext . regLockLengt h, 1894 return (cnd);
1829 0); 1895 }
1830 ddi _put 8(acc_handl e, __unchanged_portion_omtted_
1831 &scsi _raid_i o->Rai dCont ext . RAI DFI ags,
1832 MR_RAI D FLAGS_ | O SUB TYPE_SYSTEM PD <<
1833 MR_RAI D_CTX_RAI D_FLAGS_| O_SUB_TYPE_SHI FT) ; 2228 void
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2229 nr_sas_tbolt_build_nfi_cnd(struct nrsas_instance *instance,

2230 struct nrsas_cnd *cnd) 2295 ddi _put 8(acc_handl e,
2231 { 2296 &scsi _raid_i o_sgl _i eee->Fl ags, (| EEE_SCGE_FLAGS_CHAI N_ELEMENT |
2232 Mpi 2Rai dSCSI | ORequest _t *scsi_raid_io; 2297 MPI 2_TEEE_SGE_FLAGS_| OCPLBNTA_ADDR) ) ;
2233 Mpi 251 eeeSgeChai n64_t *scsi_raid_io_sgl_ieee; 2298 /* LSl put hardcoded 1024 instead of I\/EGASAS MAX_SZ_CHAI N_FRAME. */
2234 MRSAS_REQUEST DESCRI PTOR_UNI ON  *RegDescUni on; 2299 ddi _put 32(acc_handl e, &scsi_raid_io_sgl _ieee->Length, 1024);
2235 uint32_t i ndex;
2236 ddi _acc_handl e_t acc_handle = 2301 con Iog(CL ANN1, (CE_NOTE,
2237 “instance->npi 2_frame_pool _dma_obj . acc_handl e; 2302 "[ MFI CMVD PHY ADDRESS] % PRI x64,
2303 scsi _raid_io_sgl _i eee->Address));
2239 if (!instance->tbholt) { 2304 con_| I og(CL_ANN1, ~( CE_NOTE,
2240 con_l og(CL_ANN, (CE_NOTE, "Not M-A enabled.")); 2305 "[ SGL Lengt h] 9", scsi_raid_io_sgl_ieee->Length));
2241 return; 2306 con_l og( CL_ANNL, (CE_ NOTE "I SGL Fl ags] : %",
2242 } 2307 scsi_raid_io_sgl _i eee->Fl ags));
2308 }

2244 i ndex = cnd- >i ndex; __unchanged_portion_onitted_
2246 RegDescUni on = nr_sas_get _request _descri ptor(instance, index);
2248 if (!RegDescUnion) {
2249 con_l og(CL_ANN1, (CE_NOTE, "[NULL REQDESC]"));
2250 return;
2251 1
2253 con_l og(CL_ANN1, (CE_NOTE, "[SM D] %", cnd->SMD));
2255 RegDescUni on->Wrds = 0;
2257 ReqgDescUni on- >SCSI | O. Request Fl ags =
2258 (MPI 2_REQ DESCRI PT_FLAGS_SCSI _I O <<
2259 MPI 2_REQ DESCRI PT_FLAGS_TYPE_SHI FT);
2261 ReqgDescUni on->SCSI | O. SM D = cnd- >SM D;
2263 cmd- >r equest _desc = ReqDescUni on;
2265 /* get raid nessage frame pointer */
2266 scsi_raid_io = (Mi2Rai dSCSI | ORequest _t *)cnd- >scsi _i o_request;
2268 if ((instance->device_id == PCI_DEVI CE_|I D _LSI _| NVADER) ||
2269 (i nstance->device_id == PCl _DEVI CE_I D_LSI _FURY)) {
2258 if (instance->device_id == PCl _DEVI CE_I D_LSI _I NVADER)
2270 Mpi 251 eeeSgeChai n64_t *sgl _ptr_end = (Mi 251 eeeSgeChai n64_t *)
2271 &scsi _rai d_i o->SGL. | eeeChai n;
2272 sgl _ptr_end += instance->nax_sge_i n_nmai n_nmsg - 1;
2273 ddi _put 8(acc_handl e, &sgl _ptr_end->Fl ags, 0);
2274 }
2276 ddi _put 8(acc_handl e, &scsi _raid_i o->Function,
2277 MPI 2_FUNCTI ON_PASSTHRU_| O ) REQUEST) ;
2279 ddi _put 8(acc_handl e, &scsi _raid_io->SALO fsetO,
2280 of f set of (MPI 2_RAI D_SCSI_| O REQUEST, SG.) / 4)
2282 ddi _put 8(acc_handl e, &scsi _raid_i o->Chai nOf f set,
2283 (U8) of f set of (MPI 2_RAI D_SCSI _| O REQUEST, SG_) / 16);
2285 ddi _put 32(acc_handl e, &scsi _raid_i o->SenseBuf f er LowAddr ess,
2286 cmd- >sense_phys_addr1);
2289 scsi_raid_io_sgl_ieee =
2290 (Mpi 251 eeeSgeChai n64 _t *)&scsi_raid_io->SG.. | eeeChai n;

_ 64(acc_handl e, &scsi_raid_io_sgl_ieee->Address,

2292 ddi _put
(U6

2293 4) crd->frane phys addr) ;




