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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 oprent 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 pernissions
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/ OPENSOLARI S. LI CENSE.
15 # |f applicable, add the followi ng below this CDDL HEADER, with the
16 # fields enclosed by brackets "[]" replaced with your own identifying
17 # information: Portions Copyright [yyyy] [nane of copyright owner]
18 #

19 # CDDL HEADER END

20 #

21 #

22 # uts/i86pc/apix/ Makefile

23 #

24 # Copyright (c) 2010, Oracle and/or its affiliates. Al rights reserved.
25 # Copyright 2016, Joyent, Inc.

26 #

27 # This makefile drives the production of the pcplusnp "nmach"
28 # kernel nodul e.

29 #

30 # pcpl usnp inplenentation architecture dependent

31 #

33 #

34 # Path to the base of the uts directory tree (usually /usr/src/uts).
35 #

36 UTSBASE = ../..

38 #

39 # Define the nodule and object file sets.

40 #

41 MODULE = api x

42 OBJECTS = $(API X_OBJS: %=$(OBIS_DI R)/ %

43 LINTS = $(API X_0BJIS: % 0=$(LINTS DI R)/ % | n)

44 ROOTMODULE = $( ROOT_PSM MACH_DI R) / $( MODULE)

46 #

47 # I ncl ude common rul es.

48 #

49 include $(UTSBASE)/i 86pc/ Makefile.i86pc

51 #

52 # Define targets

53 #

54 ALL_TARGET
55 LI NT_TARCGET
56 | NSTALL_TARGET

$( Bl NARY)
$( MODULE) . | i nt
$( Bl NARY) $( ROOTMODULE)

58 DEBUG FLGS =
59 $(NOT_RELEASE_BUI LD) DEBUG DEFS += $( DEBUG FLGS)
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61 #

62 # Depends on ACPI CA interpreter

63 #

64 LDFLAGS += -dy -N misc/acpica
66 CERRWARN += -_gcc=-Who-uninitialized
67 CERRWARN += -_gcc=- Who- unused- function
66 #

67 # Default build targets.

68 #

69 . KEEP_STATE:

71 def: $( DEF_DEPS)

73 all: $( ALL_DEPS)

75 cl ean: $( CLEAN_DEPS)

77 cl obber: $( CLOBBER_DEPS)

79 lint: $( LI NT_DEPS)

81 nodlintlib: $( MODLI NTLI B_DEPS)

83 clean.lint: $( CLEAN_LI NT_DEPS)

85 install: $(1 NSTALL_DEPS)

87 #

88 # I ncl ude common targets.

89

90

#
i ncl ude $(UTSBASE) /i 86pc/ Makefile.targ
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__unchanged_portion_omtted_

1600 api x_vector_t *

1601 api x_set_cpu(api x_vector _t *vecp, int new cpu, int *result)

1602 {

1603 api x_vector _t *newp = NULL;

1604 dev_info_t *dip;

1605 int inum cap_ptr;

1606 ddi _acc_handl e_t h ndl e;

1607 ddi _intr_nmsix_t *msix_p = NULL;

1608 ushort_t msix_ctrl;

1609 uintptr_t off = 0;

1610 uint32_t mask = 0;

1609 uintptr_t off;

1610 ui nt32_t mask;

1612 ASSERT( LOCK_HELD( &api x_| ock) ) ;

1613 *result = ENXIQ

1615 /* Fail if this is an MSl intr and is part of a group. */

1616 if (vecp->v_type == API X_TYPE_MSI)

1617 if (i_ddi |ntr _get _current _nintrs(API X_GET_DI P(vecp)) > 1)

1618 return (NULL);

1619 el se

1620 return (api x_grp_set_cpu(vecp, new_cpu, result));

1621 }

1623 /*

1624 * Mask MBI-X. 1t’s unmasked when MSI-X gets enabl ed.

1625 */

1626 if (vecp->v_type == API X_TYPE_MSI X & | S_VECT_ENABLED(vecp)) {

1627 if ((dip = API X_GET_DI P(vecp)) == NULL)

1628 return (NULL);

1629 i num = vecp->v_devp- >dv_i num

1631 handl e = | _ddi _get _pci _config_handl e(dip);

1632 cap_ptr = i_ddi _get_nsi _nsix_cap_ptr(dip);

1633 nmei x_ct rI ="pci _config_get16(handl e, cap_ptr + PCl _MsI X _CTRL);

1634 if ((msix_ctrl & PCl_MSI X_FUNCTI ON_MASK) == 0) {

1635 /*

1636 * Function is not masked, then mask "inunf'th

1637 * entry in the MsI-X table

1638 */

1639 nsi x_p = i_ddi _get_nsix(dip);

1640 of f = (uintptr_t)nsix_p->nsix_tbl_addr + (inum*

1641 PCI MBI X_VECTOR ST ZE) + PCl _MSI X_VECTOR CTRL_OFFSET;

1642 mask = ddi _get 32(msi x_p->nsi x_tbl _hdl, (uint32_t *)off);

1643 ddi _put 32(msi x_p->msi x_tbl _hdl, (uint 32_t *)of F,

1644 mask | 1);

1645 }

1646 }

1648 *result = 0;

1649 if ((newp = api x_rebi nd(vecp, new_cpu, 1)) == NULL)

1650 result = Q

1652 /* Restore mask bit */

1653 if (msix_p !'= NULL)

1654 ddi _put 32(nsi x_p->nsi x_tbl _hdl, (uint32_t *)off, nmask);
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return (newp);

cpu for MSls

api x_vector_t *
api x_grp_set _cpu(api x_vector _t *vecp, int new cpu, int *result)
{

api x_vector _t *newp, *vp;
uint32_t orig_cpu = vecp->v_cpuid;
int orig_vect = vecp->v_vector;

int i, numvectors, cap_ptr, nsi_nask_off = O;
uint32_t msi_pvm = 0;
int i, numvectors, cap_ptr, nsi_nask_off;

uint32_t nsi_pvm
ushort_t msi_ctrl;

ddi _acc_handl e_t handl e;
dev_info_t *dip;

APl C_VERBOSE( | NTR, (CE_CONT, "apix_grp_set_cpu: oldcpu: 9%, vector: 9%,"
" newcpu: %\ n", vecp->v_cpuid, vecp->v_vector, new cpu));

ASSERT( LOCK_HELD( &api x_| ock) ) ;
*result = ENXIQ

if (vecp >V type 1= API X_TYPE_MSI) {
I NTR_| MPLDBG((CE_WARN, "set_grp: intr not MSI\n"));
return (NULL) ;
}

if ((dip = API X_CGET_DI P(vecp)) == NULL)
return (NULL);

numvectors = i_ddi_intr_get_current_nintrs(dip);
if ((numvectors < 1) || "((numvectors - 1) & orig_vect)) {
API'C_VERBOSE( | NTR,  ( CE_WARN,
"set_grp: base vec not part of a grp or not aligned:
"vec: Ox%, numvec:Ox%\n", orig_vect, numyvectors));
return (NULL);
}

if (vecp->v_inum!= apix_get_m n_dev_i nun(dip, vecp->v_type))
return (NULL);

*result = EIQ
for (i =1; i < numvectors; i++) {
if ((vp = xv_vector(orig_cpu, orig_vect + i)) == NULL)
return (NULL);

#i f def DEBUG

/*
* Sanity check: CPU and dip is the sane for all entries.
* May be called when first nmsi to be enabled, at this tine
* add_avintr() is not called for other nsi
*/

if ((vp->v_share != 0) &&
((API X_GET_DIP(vp) != dip) ||
(vp->v_cpuid !'= vecp->v cpm d))) {
API C > VERBOSE( | NTR, ( CE_WARN,
set_grp cpu or dip for vec Ox% difft than for
"vec Ox%\n", orig_vect, orig_vect +i));
API C_VERBOSE( | NTR, ( CE_WARN,
" cpu: % vs %, dip: Ox°/¢p vs Ox%\n", orig_cpu,
vp->v_cpui d, (v0| d *)dip,
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1719 (void *)API X_ GET_DIP(vp)));

1720 return (NULL);

1721 }

1722 #endi f /* DEBUG */

1723 }

1725 cap_ptr = i_ddi_get_msi _nsi x_cap_ptr(dip);

1726 handl e = i _ddi _get_pci _config_handl e(dip);

1727 nsi _ctrl = pci_config_get16(handle, cap_ptr + PCl_MSlI_CTRL);
1729 /* MBI Per vector masking is supported. */

1730 if (msi_ctrl & PCl_MBI_PVM MASK) {

1731 if (nmsi_ctrl & PClI_MSI_64BI T_MASK)

1732 nmsi _mask_of f = cap_ptr + PClI _MSI _64BI T_MASKBI TS;
1733 el se

1734 nsi _mask_of f = cap_ptr + PCl _MS| _32BI T_MASK;
1735 nmsi _pvm = pci _confi g_get32(handl e, nsi_mask_off);
1736 pci _config_put32(handl e, nsi_nmask_off, (uint32_t)-1);
1737 API C_VERBOSE( | NTR, ( CE_CONT

1738 "set_grp: pvmsupported. Msk set to Ox¥%\n",
1739 pci _config_get32(handl e, nmsi_nmask_off)));

1740 }

1742 if ((newp = apix_rebind(vecp, new cpu, numvectors)) != NULL)
1743 *result = 0;

1745 /* Reenabl e vectors if per vector masking is supported. */
1746 if (msi_ctrl & PCl_MBI_PVM MASK) {

1747 pci _config_put32(handl e, nsi_nmask_off, msi_pvn);

1748 APl C_VERBGCSE( | NTR, ( CE_CONT,

1749 "set_grp: pvmsupported. Mask restored to Ox%\n",
1750 pci _config_get32(handl e, nsi_nmask_off)));

1751 }

1753 return (newp);

1754 }

__unchanged_portion_onitted_
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1/*

NRERRRERRRR R
COONOUITAWNROW©O~NOUTSWN

21/

22 Copyright (c) 2007, 2010, Oracle and/or its affiliates. Al rights reserved.
23 Copyri ght 2016 Nexenta Systens, |nc.

24 Copyright (c) 2017 by Del phix. Al rights reserved.

25 Copyri ght 2017 Joyent, Inc.

26

27 1

28 Copyright (c) 2010, Intel Corporation.

29 Al rights reserved.

30

32 /*

33 * PSM 1.1 extensions are supported only in 2.6 and |later versions.
34 * PSM 1.2 extensions are supported only in 2.7 and |later versions.
35 * PSM 1.3 and 1.4 extensions are supported in Solaris 10.

36 * PSM 1.5 extensions are supported in Solaris Nevada

37 * PSM 1.6 extensions are supported in Solaris Nevada

38 */PSM 1.7 extensions are supported in Solaris Nevada

39 *

CDDL HEADER START

The contents of this file are subject to the terms of the
Conmmon 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 Ilicense at usr/src/ OPENSOLARI S. LI CENSE
or http://wwm. opensol aris.org/os/licensing.

See the License for the specific |anguage governing perm ssions

and |imtations under the License.

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

| 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]

CDDL HEADER END

40 #define PSM _1_7

42 #i
43 #i
44 #i
45 #i
46 #i
47 #i
48 #i
49 #i
50 #i
51 #i
52 #i
53 #i
54 #i
55 #i
56 #i
57 #i
58 #i
59 #i

ncl ude <sys/ processor. h>
ncl ude <sys/tine.h>

ncl ude <sys/psm h>

ncl ude <sys/snp_i npl defs. h>
ncl ude <sys/cram h>

ncl ude <sys/ acpi/acpi.h>
ncl ude <sys/ acpica. h>

ncl ude <sys/psm conmon. h>
ncl ude <sys/apic. h>

ncl ude <sys/apic_tiner.h>
ncl ude <sys/pit.h>

ncl ude <sys/ddi. h>

ncl ude <sys/sunddi . h>

ncl ude <sys/ddi _i npl defs. h>
ncl ude <sys/ pci.h>

ncl ude <sys/prom f.h>

ncl ude <sys/x86_ar chext. h>
ncl ude <sys/cpc_inpl.h>
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113
114
115
116

118
119
120
121

123
124
125

#i ncl ude <sys/uadm n. h>

#i ncl ude <sys/ panic. h>

#i ncl ude <sys/ debug. h>

#i ncl ude <sys/archsystm h>
#i ncl ude <sys/trap. h>

#i ncl ude <sys/ machsystm h>
#i ncl ude <sys/cpuvar. h>
#include <sys/rmplatter. h>
#i ncl ude <sys/privregs. h>
#i ncl ude <sys/cyclic.h>

#i ncl ude <sys/note. h>

#i ncl ude <sys/pci_intr_lib.h>
#i ncl ude <sys/sunndi.h>

#i f !defined(__xpv)

#i ncl ude <sys/hpet. h>

#i ncl ude <sys/ cl ock. h>

#endi f
/*
* Local Function Prototypes
*
/
static int apic_handl e_defconf();
static int apic_parse_npct(caddr_t npct, int bypass);
static struct apic_npfps_hdr *apic_find_fps_sig(caddr_t fptr, int size);
static int apic_checksun(caddr_t bptr, int len);
static int apic_find_bus _type(char *bus)
static int apic_find_bus(int busid);
static struct apic_io_intr *apic_fi nd io_intr(int irgno);
static int apic_find  free _irq(int start, int end);
struct apic_lo_intr *apic_find_io_intr_w busid(int irgno, int busid);

static void aplc set _pw of f_ met hod_f r om mpenf hdr (st ruct api c_np_cnf hdr *hdrp) ;

static void apic_free _apic cpus(v0| d);
static bool ean_t apic_i s_i oapi c_AMVD, 813X(UI nt32_t physaddr);
static int apic_acpi _enter_api cnode(void);

int api c_handl e_pci _pci _bridge(dev_info_t *idip, int child_devno,
int child_ipin, struct apic_io_intr **intrp);

int apic_find_bus_id(int bustype);

int apic_find_intin(uchar_t ioapic, uchar_t intin);

void apic_record_rdt_entry(apic_irq_t *irqgptr, int irq);

int apic_debug_nps_id = 0; /* 1 - print MPS ID strings */

/* ACPlI SCI interrupt configuration; -1 if SClI not used */
int apic_sci_vect = -1;

iflag_t apic_sci_flags;

#i f 1defined(__xpv)
/* ACPI HPET |nterrupt configuration; -1 if HPET not used */

int api c_hpet_vect = -1;
iflag_t apic_hpet_fl ags;
#endi f

/*

* psm nanme pointer
*/
char *psm nane;

/* ACPI support routines */

static int acpi_probe(char *);

static int apic_acpi_irq_configure(acpi _psmlnk_t *acpi psm nkp, dev_info_t
int *pci_irqgp, iflag_t *intr_flagp);

int apic_acpi_ transl ate_pci _i rq(dev info_t *dip, int busid, int devid,
int Tpin, int *pci _irqgp, iflag_t *intr_flagp);
uchar _t acpi _find_i oapi c(int | rq);
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static int acpi_intr_conpatible(iflag_t iflagl, iflag_t iflag2);

/* Max wait time (in repetitions) for flags to clear in an RDT entry. */
int api c_max_reps_cl ear_pendi ng = 1000;

int api c_intr_policy = | NTR_ROUND_ROBI N;
int api c_next_bind_cpu = 1; /* For round robin assignnent */

/* start with cpu 1 */
/*
* |f enabled, the distribution works as follows:
* On every interrupt entry, the current ipl for the CPUis set in cpu_info
* and the irq corresponding to the ipl is also set in the aci_current array.
* interrupt exit and setspl (due to soft interrupts) will cause the current
* ipl to be be changed. This is cache friendly as these frequently used
* paths wite into a per cpu structure.
*
* Sanpling is done by checking the structures for all CPUs and increnenting
* the busy field of the irq (if any) executing on each CPU and the busy field
* of the correspondi ng CPU.
* In periodic node this is done on every clock interrupt.
* In one-shot node, this is done thru a cyclic with an interval of
* apic_redistribute_sanple_interval (default 10 mlli sec).
*
* Every apic_sanple_factor_redistribution tinmes we sanple, we do conputations
* to decide which interrupt needs to be mgrated (see coments
* before apic_intr_redistribute().
*/
/*
* Following 3 variables start as % and can be patched or set using an
* APl to be defined in future. They will be scaled to
* sanpl e_factor_redistribution which is in turn set to hertz+l (in periodic
* node), or 101 in one-shot node to stagger it away from one sec processing
*/
int api c_int_busy_mark = 60;
i nt apic_int_free_mark = 20;
int apic_diff_for_redistribution = 10;
/* sanpling interval for interrupt redistribution for dynamic migration */
int api c_redistribute_sanple_interval = NANCSEC / 100; /* 10 mllisec */
/*

* nunber of times we sanple before deciding to redistribute interrupts
* for dynamic migration
*/

int api c_sanpl e_factor_redistribution = 101;
int api c_redist_cpu_skip = 0;

i nt api c_num i nbal ance = 0;

int api c_num rebind = O;

/*

* Maxi mum nunber of APIC CPUs in the system -1 indicates that dynamc
* allocation of CPUids is disabled.

*

/

i nt api c_max_nproc = -1;
int api c_nproc = 0;

size_t apic_cpus_si ze = 0;

int api c_def conf = 0;

i nt api c_ irqtranslate=0;
i nt api c_spec_rev = 0;

int apic_inmcrp = O;
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int api c_use_acpi = 1, /* 1 = use ACPI, = don't use ACPI */
int api c_use_acpi _nadt _only = 0; /* 1=ONLY use MADT from ACPI */
/*

* For interrupt link devices, if apic_unconditional _srs is set, an irq resource
* will be assigned (via _SRS). If it is not set, use the current

* irq setting (via _CRS), but only if that irq isin the set of possi bl e
* irqgs (returned by _PRS) for the device.

*/

int api c_uncondi tional _srs = 1,

/*

* For interrupt link devices, if apic_prefer_crs is set when we are

* assigning an IRQ resource to a device, prefer the current |IRQ setting
* over other possible irq settings under sanme conditions.

*/

int apic_prefer_crs = 1,

uchar _t api |d[NAX I O_APIC];

c_
vol atile uint
uchar _t apic_
c_|
c

uchar_t api —vect base[ MAX_| _API Cl;
uchar_t apic_io _vect end[ MAX_I O_API C] ;
uchar_t apic_reserved_irqlist[MAX_ISA IRQ + 1];

ui nt 32_t api c_physaddr[ MAX_| O API ] ;

bool ean_t i oapi c_mask_wor kar ound[ MAX_I O_API C] ;

/*
* First available slot to be used as IRQ index into the apic_irq_table
* for those interrupts (like MSI/X) that don't have a physical IRQ
*/

int apic_first_avail_irq = APIC_FIRST_FREE_IRQ

/*
* apic_ioapic_lock protects the ioapics (reg select), the status, tenp_bound
* and bound el ements of cpus_info and the tenp_cpu el ement of irq_struct
*/

lock_t apic_ioapic_|ock;

int apic_io_max = 0; /* no. of i/o apics enabled */

struct apic_io_intr *apic_io_intrp = NULL;

static struct apic_bus *apic_busp;
uchar _t apic_resv_vector[ MAXI PL+1] ;

char api c_l evel _i ntr[ APl C_MAX_VECTOR+1] ;

ui nt 32_t eisa_|l evel _intr_mask =

/* At least MBB will be set if EISA bus */
int api c_pci _bus_total = 0;
uchar _t api c_singl e_pci _busid = 0;

/
airq_nmutex protects additions to the apic_irq_table - the first
pointer and any airq_nexts off of that one. It also protects

api c_max_device_irq & apic_min_device_irqg. It also guarantees

that share_id is unique as new ids are generated only when new

irg_t structs are linked in. Once linked in the structs are never
deleted. temp_cpu & nps_intr_index field indicate if it is progranmed
or allocated. Note that there is a slight gap between allocating in
api c_introp_xlate and programming in addspl.

* Ok kR kR Ok ok % 3k
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258 kmutex_t ai rq_mut ex;

259 apic_irq_t *api c_ |rqtab|e[APICNAXVECTCR+1]'
260 int api c_nmax_device_irq =

261 int apic_mn deV|ce|rq=APICIVAXVECT(R
263 typedef struct prs_irq_list_ent {

264 int l'ist_prio;

265 int32_t irq;

266 iflag_t intrflags;

267 acpi _prs_private_t prsprv;

268 struct prs_irqg_list_ent *next;

269 } prs_irq_list_t;
_unchanged_portion_onitted_

311 int api c_power of f _net hod = API C_POAEROFF_NONE;

313 /*

314 * Auto-configuration routines

315 */

317 /*

318 * Look at MPSpec 1.4 (Intel Order # 242016-005) for details of what we do here
319 * May work with 1.1 - but not guaranteed.

320 * According to the MP Spec, the MP floating pointer structure
321 * will be searched in the order described bel ow

322 * 1. In the first kilobyte of Extended Bl OS Data Area (EBDA)
323 * 2. Wthin the last kilobyte of system base nenory

324 * 3. In the BIOS ROM address space between 0F0000h and OFFFFh
325 * Once we find the right signature with proper checksum we call
326 * either handl e_defconf or parse_npct to get all info necessary for
327 * subsequent operations.

328 */

329 int

330 api c_probe_conmmon(char *npdnane)

331 {

332 uint32_t npct_addr, ebda_start = 0, base_nem end;

333 caddr _t bi osdat ap;

334 caddr _t npct = NULL

333 caddr _t npct = O;

335 caddr_t fptr;

336 int i, npct_size = 0, mapsize, retval = PSM FAI LURE;
335 int i, npct_size, mapsize, retval = PSM FAI LURE;

337 ushort _t ebda_seg, base_nem si ze;

338 struct apic_npfps_hdr *fpsp;

339 struct apic_np_cnf_hdr *hdrp;

340 int bypass_cpu_and_i oapi cs_i n_npt abl es;

341 int acpi_user_options;

343 if (apic_forceload < 0)

344 return (retval);

346 /*

347 * Remenber who we are

348 *

349 psm_nane = nodnane;

351 /* Al'low override for MADT-only node */

352 acpi _user_options = ddi _prop_get_i nt(DDI _DEV_T_ANY, ddi _root_node(),
353 "acpi - user-options", 0);

354 api c_use_acpi _nadt _only = ((acpl _user_options & ACPlI _QUSER_MADT)
356 /* Al ow apic_use_acpi to override MADT-only node */

357 if (!apic_use_acpi)

358 api c_use_acpi _madt _only =

360 retval = acpi_probe(nodnane);
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362 /* in UEFI system there is no BIOS data */

363 if (ddi _prop_exists(DD _DEV_T_ANY, ddi_root_node(), 0, "efi-systab"))
364 goto apic_ret;

366 /*

367 * mapin the bios data area 40:0

368 * 40:13h - two-byte |ocation reports the base nmenory size

369 * 40:0Eh - two-byte location for the exact starting address of
370 * the EBDA segnent for ElSA

371 */

372 bi osdatap = psm nmap_phys(0x400, 0x20, PROT_READ);

373 if (!biosdatap)

374 goto apic_ret;

375 fpsp = (struct apic_npfps_hdr *)NULL;

376 mapsi ze = MPFPS_RAM W N_LEN;

377 /*LI NTED: pointer cast may result in inproper alignnent */

378 ebda_seg = *((ushort _t *)(bl osdat ap+0xe) ) ;

379 /* check the 1k of EBDA *

380 if (ebda_seg) {

381 ebda_start = ((uint32_t)ebda_seg) << 4;

382 fptr = psm_ map phys(ebda_start, MPFPS_RAM W N_LEN, PROT_READ);
383 if (fptr) {

384 if (!(fpsp =

385 apic_find_fps_sig(fptr, MPFPS_RAM W N_LEN)))
386 psm unmap_phys(fptr, MPFPS_RAM W N_LEN);
387 }

388 }

389 /* |f not in EBDA, check the last k of system base nenory */

390 if (!fpsp)

391 /*LI NTED: pointer cast may result in inproper alignnment
392 base_mem size = *((ushort_t *)(biosdatap + 0x13));

394 if (base_nemsize > 512)

395 base_mem end = 639 * 1024;

396 el se

397 base_mem end = 511 * 1024;

398 /* if ebda == last k of base mem skip to check BI OS ROM */
399 if (base_memend != ebda_start) {

401 fptr = psm nmap_phys(base_nmem end, MPFPS_RAM W N_LEN,
402 PROT_READ) ;

404 if (fptr) {

405 I f (l(fpsp—aplcflndfps sig(fptr,

406 MPFPS_RAM W N_LEN) ) )

407 psm unmap_phys(fptr, MPFPS_RAM W N_LEN);
408 }

409 }

410 }

411 psm unmap_phys( bi osdat ap, 0x20);

413 /* 1f still cannot find it, check the Bl OS ROM space */

414 if (Mfpsp) {

415 mapsi ze = MPFPS_ROM W N_LEN;

416 fptr = psm map_phys(MPFPS_ROM W N_START,

417 MPFPS_ROM W N_LEN, PROT_READ);

418 if (fptr) {

419 if (!(fpsp =

420 api c_find_fps_sig(fptr, MPFPS_ROM W N_ N))) {
421 psm unmap_phys(fptr, MPFPS_ROM W N_LEN);
422 goto apic_ret;

423 }

424 }

425 1



new usr/src/uts/i86pc/iol/ np_platformcommon.c

427
428
429
430

432
433
434
435
436

438
439

441
442
443
444
445

447
448

450
451

453

455
456
457
458
459
460
461
462
463
464

466
467
468
469
470
471

473
475

477
478
479
480

482
483
484
485
486
487
488
489

491
492

if (apic_checksum((caddr_t)fpsp, fpsp- >npf ps length * 16) !'= 0) {
psm unmap_phys(fptr, MPFPS_ROM W N_LEN);
goto apic_ret;

}

api c_spec_rev = fpsp->npfps_spec_rev;

if ((apic_spec_rev != 04) && (apic_spec_ rev 1=01)) {
psm_unnmap_phys(fptr, MPFPS_ROM W N_LEN);
goto apic_ret;

}

/* check IMCR is present or not */
apic_incrp = fpsp->npfps_featinfo2 & MPFPS_FEATI NFO2_I| MCRP;

/* check default conflgurat|on (dual CPUs) */
if ((apic_defconf f psp- >npf ps_ featlnfol) 1=0) {
psm unmap_| phys(fptr napsi ze) ;
1f ((retval = apic_handle defconf()) I = PSM_SUCCESS)
return (retval);

goto apic_ret;

}

/* MP Configuration Table */
npct _addr = (ui nt32_t) (fpsp->npf ps_npct_paddr);

psm unmap_phys(fptr, mapsize); /* unnmap floating ptr struct */

/*
* Map in enough nmenory for the MP Configuration Tabl e Header.
* Use this table to read the total length of the BIOS data and
* map in all the info

*

/*LI NTED: pointer cast may result in inproper alignnent */
hdrp = (struct apic_np_cnf_hdr *)psm nap_phys(npct_addr,
sizeof (struct apic_np_cnf_hdr), PROT_READ);
if (!hdrp)
goto apic_ret;

/* check np configuration table signature PCWP */
if (hdrp->nmpcnf_sig ! = 0x504d4350) {

psm unmap_phys((caddr_t)hdrp, sizeof (struct apic_np_cnf_hdr));

goto apic_ret;
Erpct_si ze = (int)hdrp->npcnf_tbl_Iength;
api c_set _pw of f _nmet hod_f rom npcnf hdr (hdr p) ;
psm unmap_phys((caddr_t)hdrp, sizeof (struct apic_np_cnf_hdr));

if ((retval == PSM SUCCESS) && !apic_use_acpi_madt_only) {
/* This is an ACPl machine No need for further checks */
goto apic_ret;

}

/*

* Map in the entries for this machine, ie. Processor
* Entry Tables, Bus Entry Tables, etc.
* They are in fixed order follow ng one another

*

/

nmpct = psm map_phys(npct _addr, npct_size, PROT_READ);
if (!'nmpct)

goto apic_ret;

if (apic_checksum(npct, npct_size) != 0)
goto apic_fail1;
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494 /*LI NTED: pointer cast may result in inproper alignnment */
495 hdrp = (struct api c_| np cnf _hdr *)npct;

496 api cadr (uint32_t *)mapi n_api c((uint32_t)hdrp->nmpcnf_| ocal _
497 APIC LOCAL_MEMLEN, PROT_READ | PROT_WRI TE);

498 if (!apicadr)

499 goto apic_faill,;

501 /* Parse all information in the tables */

502 bypass_cpu_and_i oapi cs_i n_nptables = (retval == PSM SUCCESS),
503 it (apic_parse_npct(npct, bypass_cpu_and_i oapi cs_i n_npt abl es)
504 PSM_SUCCESS )

505 “retval = PSM SUCCESS;

506 goto apic_ret;

507 1

509 apic_fail 1:

510 psm_unmap_phys(npct, npct_size);

511 nmpct = NULL;

513 apic_ret:

514 if (retval == PSM SUCCESS) {

515 extern int apic_ioapic_nethod_probe();

517 if ((retval = apic_ioapic_nethod_probe()) == PSM SUCCESS)
518 return ( PSM SUCCESS);

519 }

521 for (i =0; i < apic_io_max; i++

522 mapout _i oapi c((caddr_t)apicioadr[i], APIC_|O MEMEN);
523 if (apic_cpus) {

524 kmem free(api c_cpus, apic_cpus_size);

525 api c_cpus = NULL;

526

527 i f (apicadr) {

528 mapout apl c((caddr_t)apicadr, APIC LOCAL_MEM.EN);

529 api cadr = NULL;

530 }

531 1f (nmpct)

532 psm unmap_phys(npct, npct_size);

534 return (retval);

535 }

__unchanged_portion_ontted_
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1/*

* CDDL HEADER START

The contents of this file are subject to the terms of the
Conmmon 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 Ilicense at usr/src/ OPENSOLARI S. LI CENSE
or http://wwm. opensol aris.org/os/licensing.

See the License for the specific |anguage governing perm ssions

and |imtations under the License.

*

*

*

*

*

*

*

*

*

*

* When distributing Covered Code, include this CDDL HEADER i n each
* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
* fields enclosed by brackets "[]" replaced with your own identifying
* information: Portions Copyright [yyyy] [nane of copyright owner]

*
*
*
*
*
*
*
*
*
*
*

CDDL HEADER END

NRERRRERRRR R
COONOUITAWNROW©O~NOUTSWN

21/

22 Copyright (c) 2010, Oracle and/or its affiliates. Al rights reserved.
23 Copyri ght 2017 Joyent, Inc.

24 */

25/

26 Copyright (c) 2010, Intel Corporation.

27 Al rights reserved.

28

30 /*

31 * PSM 1.1 extensions are supported only in 2.6 and |ater versions.
32 * PSM 1.2 extensions are supported only in 2.7 and |ater versions.
33 * PSM 1.3 and 1.4 extensions are supported in Solaris 10.

34 * PSM 1.5 extensions are supported in Solaris Nevada

35 * PSM 1.6 extensions are supported in Solaris Nevada

36 * PSM 1.7 extensions are supported in Solaris Nevada

37 */

38 #define PSM _1_7

40 #i ncl ude <sys/processor. h>

41 #include <sys/tinme. h>

42 #include <sys/psm h>

43 #incl ude <sys/snp_inpl defs. h>
44 #incl ude <sys/inttypes. h>

45 #incl ude <sys/cram h>

46 #include <sys/acpi/acpi.h>

47 #incl ude <sys/acpi ca. h>

48 #i ncl ude <sys/psm conmon. h>
49 #i ncl ude <sys/apic. h>

50 #include <sys/api c_comon. h>
51 #include <sys/pit.h>

52 #include <sys/ddi.h>

53 #i nclude <sys/sunddi . h>

54 #include <sys/ddi _i npl defs. h>
55 #i ncl ude <sys/pci.h>

56 #include <sys/promf.h>

57 #include <sys/x86_archext. h>
58 #include <sys/cpc_inpl.h>

59 #include <sys/uadm n. h>
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114

116
117
118
119

121
122

124
125

#i ncl ude <sys/panic. h>

#i ncl ude <sys/ debug. h>

#i ncl ude <sys/archsystm h>
#i ncl ude <sys/trap. h>

#i ncl ude <sys/machsystm h>
#i ncl ude <sys/cpuvar. h>

#i ncl ude <sys/rmplatter.h>
#incl ude <sys/privregs. h>
#i ncl ude <sys/cyclic.h>

#i ncl ude <sys/note. h>

#i ncl ude <sys/pci_intr_lib.h>
#i ncl ude <sys/sunndi . h>

#i ncl ude <sys/ hpet. h>

#i ncl ude <sys/cl ock. h>

/
Part of np_platfromcommon.c that’'s used only by pcplusnmp & xpv_psm
but not api x.

These functions nay be noved to xpv_psm |l ater when api x and pcpl usnp
are nerged together

* Ok ok k% ok
-~

/*

* Local Function Prototypes

*

/

static void apic_mark_vector(uchar_t ol dvector, uchar_t newector);

static void apic “xlate_vector_free_timeout _handl er(void *arg);

static int apic_check_stuck_interrupt(apic_irq_t *irg_ptr, int old_bind_cpu,
int new_bind_cpu, int apicindex, int intin_no, int whi ch _irq,
struct ioapic_reprogramdata *drep);

static int apic_setup_irq_table(dev_info_t *dip, int irgno,

struct apic_io_intr *intrp, struct intrspec *ispec, iflag_t *intr_flagp,
int type);

static void apic_try_deferred_reprogram(int ipl, int vect);

static void delete_defer_repro_ent(int which_irq);

static void apic_i oapi c_wait_pending_cl ear (int ioapicindex,
int intin_no);

extern int apic_ acpl translate_pci _irq(dev_info_t *dip, int busid, int devid,
int ipin, int *pci_irqp, |flagt *intr_flagp);

extern int apic_handl e_pci _pci _bridge(dev_info_t *|di p, int child_devno,
int child_ipin, struct apic_io_intr **intrp);

extern uchar_t acpi _find_i oapi c(int irqg);

extern struct apic_io_intr *apic_find_io_intr_w busid(int irgno, int busid);

extern int apic_find bus_i d(int bustype)

extern int apic_find_intin(uchar_t ioapic, uchar_t intin);

extern void apic_record_rdt_entry(apic_irq_t *irgptr, int irq);

extern int apic_sci_vect;

extern iflag_t apic_sci_flags;

/* ACPI HPET interrupt configuration; -1 if HPET not used */
extern int apic_hpet_vect;

extern iflag_t apic_hpet_flags;

extern int apic_intr_policy;

extern char *psm nane;

/*

* nunber of bits per byte, from <sys/param h>

*/

#defi ne UCHAR MAX Ul NT8_MAX

/* Max wait tinme (in repetitions) for flags to clear in an RDT entry. */

extern int api c_max_reps_cl ear _pendi ng;

/* The irq # is inplicit in the array index: */
struct ioapic_reprogramdata apic_reprogram.info[ APl C_MAX_VECTOR+1] ;
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/*
* APIC_MAX_VECTOR + 1 is the maxi mum# of IRQs as well. ioapic_reprogram.info
*/i s indexed by | RQ nunmber, NOT by vector nunber.
*

extern int api c_i nt _busy_mark;

extern int apic_int_free_mark;

extern int api c “diff_for_redistribution;

extern int api ¢ “sanpl e_factor_redistribution;

extern int api c_redi st _cpu_ski p;

extern int api ¢ “num_i nbal ance;

extern int api c_num r ebi nd;

/* tinmeout for xlate_vector, mark_vector */

int api c_revector_tineout = 16 * 10000; /* 160 mllisec */

extern int api c_def conf ;

extern int api ¢ |rqtrans|ate

extern int api c_use_acpi _madt _only; /* 1=ONLY use MADT from ACPI
extern uchar_t apic_io_vectbase[ MAX_| O APIC];

extern

/

bool ean_t i oapi c_mask_wor kar ound[ MAX_I O_API (] ;

*
* First available slot to be used as IRQ index into the apic_irq_table
* f |

or those interrupts (like MBI/X) that don't have a physical IRQ
*/
extern int apic_first_avail_irq;
/*

* apic_defer_reprogram|ock ensures that only one processor is handling
* deferred interrupt programming at *_intr_exit tine.

*/
static lock_t apic_defer_reprogram.| ock;
/*

* The current nunber of deferred reprogranm ngs outstanding
*/
uint_t apic_reprogramoutstanding = 0;
#i f def DEBUG
/*

* Counters that keep track of deferred reprogranm ng stats
*/

uint_t apic_intr_deferrals = 0;

uint_t apic_intr “deliver_tinmeouts = 0;

uint_t apic_|ast “ditch_reprogramfailures = 0;
uint_t apic_ deferred setupfallures = 0;
uint_t apic_defer_repro_total _retries = 0;
uint_t apic_defer_repro_successes = 0;

uint_t apic_deferred_spurious_enters = 0;
#endi f

extern int api c_i o_max;
extern struct apic_io_intr *apic_io_intrp;

uchar _t api c_vector_to_irqg[ APl C_MAX_VECTOR+1] ;

uint32_t ei sa_l evel _i ntr_mask;
/* At Teast MSB will be sef if EISA bus */

extern

extern int api c_pci _bus_total;
extern uchar_t apic_single_pci_busid;

*/
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| *

* Fol | owi ng declarations are for revectoring; used when | SRs at different

* | PLs
*/
static
int
static
static

/* ACPI

share an irq.

lock_t apic_revector_| ock;

api c_revector _pending = 0;
uchar _t *api c_ol dvec_t o_newec;
uchar _t *api c_newec_t o_ol dvec;

Interrupt Source Override Structure ptr */

extern ACPI _MADT_| NTERRUPT_OVERRI DE *acpi _i sop;
extern int acpi_iso_cnt;

| *

* Aut o-
*/

/*

* Initialise vector->ipl and ipl->pri arrays.
* are al so set to NULL.

configuration routines

level _intr and irqtable
vector->irq is set to a val ue which cannot nap

* toareal irgto showthat it is free.
*/

voi d

api c_i ni t _comon(voi d)
216 {

, i ndx;
pe

*

* Initialize apic_ipls fromapic_vectortoipl. This array is

* used in apic_intr_enter to determne the IPL to use for the

* correspondi ng vector. On sone systens, due to hardware errata
* and interrupt sharing,
*
*
o

the IPL nay not correspond to the IPL |isted
in apic_vectortoipl (see apic_addspl and apic_delspl).
/
for (i = 0; i < (APIC AVAIL VECTOR / APIC VECTOR PER IPL); i++) {
indx =i * APIC VECTOR PER | PL;
for (j =0; j < APIC VECTOR PER | PL; j++, indx++)
api c_ipl s[indx] = apic_vectortoipl[i];

}

/* cpu O is always up (for now) */
api c_cpus[0].aci _status = APIC_CPU ONLINE | API C_CPU_| NTR_ENABLE;

iptr = (int *)&pic_irq_table[0];
for (i =0; i <= APICMAXVECTO?
apic_level intr[i] = 0;

*Iptr++ = NULL;

api c_vector _t o_i rq[i] = APIC_RESV_IRQ
/* These *nust* be initted to B TRUE! */
api c_reprogram.info[i].done = B_TRUE;
apic_reprogram.info[i].irgp = I\ULL;

[i
apic_reprogram.info[i].tries
api c_reprogram.infol[i].bi ndcpu = O;

i++) {

o

}
/*

* Allocate a dummy irq table entry for the reserved entry.
* This takes care of the race between renoving an irq and
*
*

clock detecting a CPU in that irq during interrupt |oad
sanpl i ng.
*/

apic_irq_tablefAPIC RESV_IRQ =

kmem zal | oc(si zeof (apic_irq_t), KM SLEEP);
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259 mutex_init(&airq_mutex, NULL, MJTEX_DEFAULT, NULL);
260 }
__unchanged_portion_omtted_
488 [ *
489 * Reconpute mask bits for the given interrupt vector.
490 * If there is no interrupt servicing routine for this
491 * vector, this function shoul d disable interrupt vector
492 * fromhappenlng at all IPLs. If there are still
493 * handl ers using the given vector, this function should
494 * disable the given vector from happeni ng bel ow the | owest
495 * |PL of the remaining hadlers.
496 */
497 | * ARGSUSED*/
498 int
15188 ?pi c_del spl _comon(int irgno, int ipl, int mn_ipl, int max_ipl)
501 uchar _t vector;
502 ui nt 32_t b| nd_cp
503 int inti | rql ndex;
504 int ioap c
505 apic_irq_t *irqptr, *preirqptr, *irqgheadptr, *irgp;
506 ulong_t iflag;
508 mut ex_ent er (&ai r q_nut ex) ;
509 i rgi ndex = | RQ NDEX(irqgno);
510 irgptr = preirgptr = irgheadptr = apic_irq_table[irqgindex];
512 DDI INTR INPLDBG((CE CONT, "api c_del spl: di p=0x% type=%l irqgno=0x% "
513 "vector=0x%\n", (void *)i rqpt r->airq_dip,
514 irgptr->ai rq_rrps_l ntr_index, irgno, irqptr->airq_vector));
516 while (irgptr) {
517 if (MRTIRQirqgindex, irqptr->airq_share_id) == irqgno)
518 break;
519 preirgptr = irqptr;
520 irgptr = irqgptr->airqg_next;
521 }
522 ASSERT(irqgptr);
524 irqptr->airqg_share--;
526 mut ex_exi t (&ai rq_mut ex);
528 /*
529 * |If there are nore interrupts at a higher IPL, we don’t need
530 * to disable anything.
531 *
532 f (ipl < max_ipl)
533 return (PSM_SUCCESS);
535 /* return if it is not hardware interrupt */
536 if (irgptr->airg_nps_intr_i ndex == RESERVE_| NDEX)
537 return (PSM_SUCCESS);
539 if (lapi c_pi cinit_called) {
540 /*
541 * Clear irqg_struct. If two devices shared an intpt
542 * line & 1 unloaded before picinit, we are hosed. But, then
543 * we hope the nachi ne survive.
544 */
545 irgptr->airqg_nps_intr_index = FREE | NDEX;
546 irgptr->airq_tenp_cpu = IRQUNINT;
547 api c_free_vector(irqptr->airq_vector);
548 return (PSM_SUCCESS);
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549 }

550 I*

551 * Downgrade vector to new max_ipl if needed. If we cannot allocate,
552 * use old IPL. Not very elegant, but it should work.

553 *

554 f ((irqgptr->airqg_ipl !'= max_ipl) & & (max_ipl !'= PSMINVALID IPL) &&
555 i oapi c_mask_wor karound[ i rqptr->airq_i oapi ci ndex]) {

556 apic_irq_t *irgp;

557 it ((vector = apic_allocate_vector(max_ipl, irgno, 1))) {

558 api c_mark_vector (i rgheadptr->airq_ vect or, vector);

559 irgp = irgheadptr;

560 while (irgp) {

561 i rqp->airqg_vector = vector;

562 irgp->airqg_ipl = (uchar t)max ip

563 if (irgp->ai rq_t enmp_cpu =1 RQUNI NIET)

564 apic_record_rdt_entry(irqp, irqindex);
566 iflag = intr_clear();

567 | ock_set (&api c_i oapi c_| ock) ;

569 (void) apic_setup_io |ntr(|rqp,

570 i rqi ndex, B_FALSE);

572 | ock_cl ear ( &api c_i oapi c_I ock) ;

573 intr_restore(iflag);

574 }

575 irgp = irgp->airqg_next;

576 }

577 }

579 } else if (irgptr->airq_ipl !'= max_ipl &&

580 max_i pl !'= PSM_INVALID_ | PL &&

581 i oapi c_mask_wor kar ound[i r gpt r - >ai r q_i oapi ci ndex]) {

583 /*

584 * W cannot downgrade the |IPL of the vector below the vector’

585 * hardware priority. If we did, it would be possible for a

586 * higher-priority hardware vector to interrupt a CPU running at an |PL
587 * |ower than the hardware priority of the interrupting vector (but
588 * higher than the soft IPL of this IRQ. Wen this happens, we woul d
589 * then try to drop the | PL BELOWwhat it was (effectively dropping
590 * bel ow base_spl) which woul d be potentially catastrophic.

591 *

592 * (e.g. Suppose the hardware vector associated with this IRQis 0x40
593 * (hardware IPL of 4). Further assunme that the old IPL of this IRQ
594 * was 4, but the new IPL is 1. If we forced vector 0x40 to result in
595 * an IPL of 1, it would be possible for the processor to be executing
596 * at IPL 3 and for an interrupt to come in on vector 0x40, interrupting
597 * the currently-executing ISR Wien apic_intr_enter consults

598 * apic_irgs[], it will return 1, bringing the IPL of the CPU down to 1
599 * so even though the processor was running at IPL 4, an IPL 1

600 * interrupt will have interrupted it, which nmust not happen)).

601 *

602 * Effectively, this nmeans that the hardware priority corresponding to
603 * the IRQs IPL (in apic_ipls[]) cannot be |lower than the vector’s
604 * hardware priority.

605 *

606 * (In the above exanple, then, after renoval of the IPL 4 device’'s
607 * interrupt handler, the new IPL will continue to be 4 because the
608 * hardware priority that IPL 1 inplies is |ower than the hardware
609 * priority of the vector used.)

610 *

611 /* apic_ipls is indexed by vector, starting at API C_BASE VECT */
612 const int apic_ipls_index = irqptr->airq_vector -

613 APl C_BASE_VECT;

614 const int vect_inherent_hwpri = irqptr->airqg_vector >>
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615 API C_| PL_SHI FT; 680 */
681 if (i_ddi_intr_get_current_nenables(irqgptr->airqg_dip) == 1) {
617 /* 682 api c_pci _nsi _di sabl e_npde(irqgptr->airq_dip,
618 * |f there are still devices using this |RQ determine the 683 DDl _I NTR_TYPE_MBI ) ;
619 * new ipl to use. 684 }
620 */ 685 } else if (irgptr->airqg_nps_intr_index == MI X_| NDEX) {
621 if (irgptr->airqg_share) { 686 /*
622 int vect_desired_hwpri, hwpri; 687 * Disable the MSI-X vector
688 * needs to clear its mask and addr/data for each MSI-X
624 ASSERT(max_i pl < MAXI PL); 689 */
625 vect _desired_hwpri = apic_ipltopri[max_ipl] >> 690 api c_pci _msi _unconfigure(irqptr->airq_di p, DD _I NTR_TYPE_MSI X,
626 API C_| PL_SHI FT; 691 irgptr->airq_origirq);
692 /*
628 /* 693 * Make sure we only disable on the |ast Msl-X
629 * |f the desired IPL’s hardware priority is |ower 694 */
630 * than that of the vector, use the hardware priority 695 if (i_ddi _intr_get_current_nenabl es(irgptr->airg_dip) == 1) {
631 * of the vector to determine the new | PL. 696 api c_pci _nsi _di sabl e_node(i rgptr->airq_dip,
632 */ 697 DDl _TNTR_TYPE_MBI X) ;
633 hwpri = (vect_desired_hwpri < vect_inherent_hwpri) ? 698 }
634 vect _i nherent _hwpri : vect_desired_hwpri; 699 } else {/
700 *
636 /* 701 * The assunption here is that this is safe, even for
637 * Now, to get the right index for apic_vectortoipl, 702 * systems wth 10APICs that suffer fromthe hardware
638 * we need to subtract APIC BASE VECT fromthe 703 * erratum because all devices have been qui esced before
639 * hardwar e-vect or-equi valent (in hwpri). Since hwpri 704 * they unregister their interrupt handlers. |[If that
640 * is already shifted, we shift API C_BASE_VECT before 705 * assunption turns out to be false, this mask operation
641 * doing the subtraction. 706 * can induce the sane erratumresult we're trying to
642 */ 707 * avoi d.
643 hwpri -= (API C_BASE_VECT >> API C_| PL_SHI FT); 708 */
709 ioapic_ix = irgptr->airq_i oapi ci ndex;
645 ASSERT( hwpri >= 0); 710 intin =irgptr->airq_intin_no,
646 ASSERT( hwpri < MAXI PL); 711 i oapi c_write(ioapic_ix, APl C_RDT_CND + 2 * intin, AV_MASK);
647 max_i pl = apic_vectortoipl [hwpri]; 712 }
648 apic_i pl s[apic_ipls_index] = (uchar_t)max_ipl;
647 api c_i pl s[api c_i pl s_i ndex] = nax_ipl; 714 api c_vt_ops->apic_intrmap_free_entry(& rqgptr->airqg_intrmap_private);
650 irgp =i rqheadptr 716 I*
651 while (irgp) { 717 * This irg entry is the only one in the chain.
652 irgp->airqg_ipl = (uchar_t)max_ipl; 718 */
653 irgp = irgp->airqg_next; 719 if (irgheadptr->airq_next == NULL) {
654 } 720 ASSERT(i rqheadptr == irqptr);
655 } else { 721 bind_cpu = irgptr->airq_tenp_cpu;
656 /* 722 if (((uint32_t)bind_cpu != | RQ UNBOUND) &&
657 * No nore devices on this IRQ so reset this vector’s 723 ((uint32_t)bind_cpu !'= TRQUNINIT)) {
658 * elenment in apic_ipls to the original IPL for this 724 ASSERT( api ¢ cpu in_range(bind_cpu));
659 * vector 725 if (bind_cpu & I RQ_ USER BOUND) {
660 */ 726 /* 1f hardbound, tenp_cpu == cpu */
661 api c_i pl s[api c_i pl s_i ndex] = 727 bi nd_cpu &= ~I RO_USER BOUND;
662 api c_vectortoi pl [vect _i nherent _hwpri]; 728 api c_cpus[ bi nd_cpu] . aci _bound- -;
663 } 729 } else
664 } 730 api c_cpus|[ bi nd_cpu] . aci _t enp_bound- -;
731 }
666 /* 732 irgptr->airq_temp_cpu = |RQ UNINIT,;
667 * |f there are still active interrupts, we are done. 733 irqgptr->airq_nps_intr_index = FREE_| NDEX;
668 */ 734 | ock_cl ear (&api c_i oapi c_| ock);
669 if (irgptr->airqg_share) 735 intr_restore(iflag);
670 return (PSM_SUCCESS); 736 api c_free_vector(irqptr->airq_vector);
737 return (PSM_SUCCESS);
672 iflag = intr_clear(); 738 }
673 | ock_set (&api c_i oapi c_| ock);
740 /*
675 if (irgptr->airqg_nps_intr_index == MSI_I NDEX) ({ 741 * |If we get here, we are sharing the vector and there are nore than
676 /* 742 * one active irqg entries in the chain.
677 * Disable the MsI vector 743 */
678 * Make sure we only disable on the Iast 744 | ock_cl ear ( &api c_i oapi c_I ock);
679 * of the nulti-MSI support 745 intr_restore(iflag);
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747
748
749
750
751
752
753
754
755
756

758
759 }

1042 /
1043
1044
1045
1046
1047
1048

mut ex_ent er (&ai r q_nut ex) ;

/* Renpve the irqg entry fromthe

if (irgptr == irgheadptr) { /* Th
apic_irqg_tabl e[irqgi ndex]

chain */
eirq entry is at the head */
= irqptr->airq_next;

} else {
preirqgptr->airqg_next = irqgptr->airqg_next;
}
/* Free the irq entry */
kmem free(irgptr, sizeof (apic_irq_t));
mut ex_exi t (&al rq_nut ex) ;

return (PSM_SUCCESS);

__unchanged_portion_onitted_
*
* Allocate/lnitialize the apic_irq_table[] entry for given irgno. If the entry
* is used already, we will try to allocate a new irqgno.
*
* Return val ue:
* Success: irqgno
* Failure: -1
*/

1049

1050 static int
1051 apic_setup_irg_table(dev_info_t *dip, int irqgno, struct apic_io_intr *intrp,

1052
1053 {
1054
1055
1053
1054
1056
1057
1058
1059
1060

1062

1064
1065

1067
1068

1064
1070

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087

struct intrspec *ispec, iflag_t *intr_flagp, int type)

int origi rg;

uchar _t ipl;

int origirg = ispec->intrspec_vec;
uchar _t ipl = ispec->intrspec_pri;
int newirgq, 1ntr_index;

uchar _t ipin, ioapic, ioapicindex, vector;
apic_irq_t * rgptr;

maj or _t mmj or;

dev_info_t *sdi p;

ASSERT(i spec != NULL);

orig| rq = ispec->intrspec_vec;
ipl = ispec->intrspec_pri;

DDl INTRII\/PLDBG((CECO\JT aplc setup_irqg_table: di p=0x% type=% "
"irgno=0x% origi rq=0x%\n", (void *)dip, type, irqgno, origirq));

ASSERT(i spec != NULL);
major = (dip !'= NULL) ? ddi _driver_mgjor(dip) : O;

if (DDl _INTR_IS_MSI_OR MSI X(type))
“/* MBI/ X doesn"t need to setup ioapic stuffs */
i oapi ci ndex = Oxff;
ioapic = Oxff;
ipin = (uchar_t)Oxff;
intr_index = (type ==
MBI X_1 NDEX;
nmut ex_ent er (&ai rq_nut ex) ;
if ((irgno = apic_allocate_irq(apic_first_avail_irq)) == -1) {
mut ex_exi t (&ai rgq_mnut ex) ;
/* need an irq for MslI /X to index into autovect[] */
crm_err (CE_WARN, "No interrupt irg: % instance %",
ddi _get _nane(di p), ddi _get_instance(dip));
return (-1);

_INTR_TYPE_MSI) ? MBI _I NDEX :

nmut ex_exi t (&airq_nut ex) ;
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1089 } else if (intrp !'= NULL) {

1090 intr_index = (int)(intrp - apic_io_intrp);

1091 ioapic = intrp->intr_destid;

1092 ipin = intrp->intr_destintin;

1093 /* Find ioapicindex. |If destid was ALL, we will exit with 0. */
1094 for (ioapicindex = apic_io_max - 1; ioapicindex; ioapicindex--)
1095 if (apic_io_id[ioapicindex] == 1oapic)

1096 br eak;

1097 ASSERT( (i oapi c == apic_io_id[ioapicindex]) ||

1098 (ioapic == INTR ALL_APIQ));

1100 /* check whether this intin# has been used by another irqgno */
1101 if ((newirq = apic_find_intin(ioapicindex, ipin)) !'=-1) {
1102 return (newirq);

1103 }

1105 } else if (intr_flagp != NULL) {

1106 /* ACPI case */

1107 intr_index = ACPI _I NDEX;

1108 i oapi ci ndex = acpi _find_i oapl c(irqgno);

1109 ASSERT( i oapi ci ndex ! = OxF

1110 i oapi ¢ = api c_io_id[ioapi CI ndex] ;

1111 ipin = irgno - apic_io_vectbase[ioapicindex];

1112 if (aplcuqtable[quno] &&

1113 apic_irq_table[irgno]->airqg_nps_intr_index == ACPI _| NDEX) {
1114 ASSERT( apic_irq_table[irgno]l->airq_intin_no == ipin &&
1115 api c_irq_tabl e[irqgno]->airq_i oapi ci ndex ==

1116 i oapi ci ndex) ;

1117 return (irgno);

1118 }

1120 } else {

1121 /* default configuration */

1122 i oapi ci ndex = 0;

1123 i oapi c = api c_i o_i d[ i oapi ci ndex];

1124 ipin = (uchar “t)irgno;

1125 intr_index = DEFAULT_I NDEX;

1126 }

1128 if ((vector = apic_allocate_vector(ipl, irgno, 0)) == 0) {

1124 if (ispec == NULL)

1125 APl C_VERBCSE | OAPI C((CE_WARN, “No intrspec for irgno = %\n",
1126 irgno));

1127 } else if ((vector = apic_allocate_vector(ipl, irgno, 0)) == 0) {
1129 if ((newirq = apic_share_vector(irgno, intr_flagp, intr_index,
1130 ipl, |0ap|0|ndex ipin, &rqgptr)) !'=-1) {

1131 irgptr->airq_ipl =ipl;

1132 irgptr->airq_origirq —(uchar _t)origirq;

1133 irgptr->airq_dip = dip;

1134 irgptr->airq_major = major;

1135 sdip = apic_irq_table[l RQ NDEX(new rq)]->airqg_dip;
1136 /* This is OKto do really *

1137 if (sdip == NULL)

1138 cmm_err (CE_WARN, "Sharing vectors: %"

1139 " instance %l and SCl"

1140 ddi _get _nane(di p), ddi _get _instance(dip));
1141 } else {

1142 cmm_err (CE_WARN, "Sharing vectors: %"

1143 " instance % and % instance %",

1144 ddi _get _nane(sdip), ddi_get_instance(sdip),
1145 ddi _get _nane(di p), ddi _get_instance(dip));
1146 }

1147 return (newirq);

1148 }

1149 /* try high priority allocation now that share has failed */
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1150 if ((vector = apic_all ocat e _vector(ipl, irgno, 1)) == 0) {
1151 crm_err (CE_WARN, "No interrupt vector: % instance %",
1152 ddi _get narre(dl p), ddi_get_instance(dip));
1153 return (-1);

1154 }

1155 1

1157 mut ex_ent er (&ai rg_nut ex) ;

1158 if (api c_irqg_ tabl eli rqno] == NULL)

1159 irgptr = kmem zal | oc(sizeof (apic_irq_t), KM SLEEP);

1160 irgptr->airq temp_cpu = IRQUNINIT

1161 apic_irqg_table[irgno] = irqptr;

1162 } else {

1163 irgptr = apic_irq_table[irqgno];

1164 if (irgptr->airq_nps_intr_index != FREE_|I NDEX) {

1165 /*

1166 * The slot is used by another irgno, so allocate
1167 * afreeirqno for this interrupt

1168 */

1169 newirq = apic_allocate_irq(apic_first_avail_irq);
1170 if (newirq == -1)

1171 mut ex_exi t (&airq_mut ex) ;

1172 return (-1);

1173 }

1174 irqno = newrgq;

1175 irqptr = apic_irq_table[irgno];

1176 if (irgptr == NUL

1177 irgptr = kmem zal | oc(sizeof (apic_irq_t),
1178 KM _SLEEP) ;

1179 irgptr->airqg_tenp_cpu = IRQUNINT;

1180 apic_irq_table[irqgno] = irqptr;

1181

1182 vector = apic_nodify_vector(vector, newirq);

1183 }

1184

1185 api c_nmax_devi ce_irq = max(irqno, apic_nmax_device_irq);

1186 apic_min_device_irq = min(irgno, apic_nin_device_irq);

1187 mut ex_exi t (&ai rg_nut ex) ;

1188 irgptr->airq_i oapici ndex = i oapi ci ndex;

1189 irgptr->airqg_intin_no = ipin;

1190 irgptr->airq_ipl =ipl;

1191 irqptr->airq_vector = vector;

1192 irgptr->airq_origirq = (uchar_t)origirq;

i
i
i
i
i
1193 irgptr->airq_share_id = 0;
i
i
i
i
i

1194 rgptr->airq_nps_intr_i ndex = (short)intr_index;

1195 irgptr->airq_dip = dip;

1196 irgptr->airqg_major = ngjor;

1197 irgptr->airg_cpu = apic_bind_intr(dip, irqgno, ioapic, ipin);
1198 if (intr_flagp)

1199 irqgptr->airq_iflag = *intr_flagp;

1201 if (!DDI_INTR_IS MSI_OR MSIX(type)) {

1202 /* setup 1/O APIC entry for non-MslI/X interrupts */
1203 apic_record_rdt_entry(irqgptr, irgno);

1204 }

1205 return (irqgno);

1206 }

1208 /*

1209 * return the cpu to which this intr should be bound.

1210 * Check properties or any other nmechanismto see if user wants it

1211 * bound to a specific CPU. If so, return the cpu id with high bit set.
1212 * If not, use the policy to choose a cpu and return the id.

1213 */

1214 uint32_t

1215 apic_bind_intr(dev_info_t *dip, int irq, uchar_t ioapicid, uchar_t intin)
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1216 {

1217 int instance, instno, prop_len, bind_cpu, count;

1218 uint_t i, rc;

1219 ui nt32_t cpu;

1220 mej or _t maj or;

1221 char *nane, *drv_nane, *prop_val, *cptr;

1222 char prop_nane[ 32] ;

1223 ulong_t iflag;

1226 if (apic_intr_policy == | NTR_LONEST_PRI ORI TY)

1227 return (1 RQ_UNBOUND);

1229 if (apic_nproc == 1)

1230 return (0);

1232 if (dip == NULL) {

1233 iflag = intr_clear();

1234 | ock_set (&api c_i oapi c_| ock) ;

1235 bi nd_cpu = api c_get _next _bi nd_cpu();

1236 | ock_cl ear ( &api c_i oapi c_| ock);

1237 intr_restore(iflag);

1239 cm err(CE CONT, "!%s: irq Ox% "

1240 "vector Ox% ioapic Ox% intin Ox% is bound to cpu %l\n",
1241 psm_nane, irq, apl c_irq_table[irqg]->airqg_vector, ioapicid,
1242 intin, bi nd _cpu & ~TRQ USER _BOUND) ;

1244 return ((uint32_t)bind_cpu);

1245 }

1231 drv_narre = NULL;

1232 rc = DDl _PROP_NOT_FOUND;

1233 maj or = (major_t)-1;

1234 if (dip !'= NULL)

1247 nanme = ddi _get_nane(dip);

1248 maj or = ddi _nanme_t o_nmj or (nane) ;

1249 drv_name = ddi _maj or _to_name(rmgjor);

1250 instance = ddi _get_instance(dip);

1251 if (apic_intr_policy == | NTR_ROUND_ROBI N.W TH_AFFI NI TY) {

1252 i = apic_mn deV| ce_irq;

1253 for (; i <= apic_max_device_irq; i++) {

1254 if ((i ==irq) || (apic_irq_table[i] == NULL) ||
1255 (apic_irq_table[1]->airq_nps_intr_index
1256 == FREE_| NDEX))

1257 conti nue;

1259 if ((apic_irq_table[i]->airq_major == mgjor) &&
1260 (!(apic_irq_table[i]->airqg_ cpu&IRQ_USER BOUND) )) {
1249 (!(apic_irq_table[i]->airg_cpu &
1250 I RQ_USER_BOUND) )) {

1261 cpu = apic_irq_table[i]->airqg_cpu;

1263 cm err(CE CONT,

1264 1Y% Y% (%) i nstance #% "

1265 "irq Ox% vector Ox% ioapic Ox% "
1266 "intin Ox% is bound to cpu %\ n",
1267 psm nane,

1268 nane, drv_nane, instance, irq,

1269 apic_irqg_table[irqg]->airq_vector,
1270 ioapicid, intin, cpu);

1271 return (cpu);

1272 }

1273 }
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1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1285
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327

1329
1330
1331
1332
1333
1334
1335

1328
1337

;*
* search for "drvnane"_intpt_bind_cpus property first, the
* syntax of the property should be "a[,b,c,...]" where
* instance O binds to cpu a, instance 1 binds to cpu b,
* instance 3 binds to cpu c...
* ddi _getlongprop() will search /option first, then /
* if "drvnane"_intpt_bind_cpus doesn’t exist, then find
* intpt_bind_cpus property. The syntax is the same, and
* it applies to all the devices if its "drvname" specific
* property doesn’t exist
*
/
(void) strcpy(prop_nane, drv_nane);
(void) strcat(prop_nanme, "_intpt_bind_cpus");
rc = ddi _getl ongprop(DDI _DEV_T_ANY, dip, 0, prop_nane,

(caddr_t) &rop_val, &prop_len);
if (rc !'= DDl _PROP_SUCCESS
rc = ddi _getl ongprop(DDI _DEV_T_ANY, dip, O,
"intpt_bind_cpus", (caddr_t)&prop_val, &prop_len);
}
}
if (rc == DDl _PROP_SUCCESS) {
for (i =count = 0; I < (prop_len - 1); i++)
if (prop_val[i] ==","
count ++;
if (prop_val[i-1] !=",")
count ++;
/

if somehow the binding instances defined in the
property are not enough for this instno., then
reuse the pattern for the next instance until
it reaches the requested instno

* ok Ok k¥ ok

no = instance % count;
0:

o ——
©

/
nst
tr = prop_val;
ile (I < instno)
if (*cptr++ =="',")
i ++;
bi nd_cpu = stoi (&cptr);
kmem free(prop_val, prop_len)
/* if specific CPUis bogus, then default to next cpu */
if (lapic_cpu_in_range(bind_cpu)) {
crm_err (CE_WARN, "%: %=%: CPU % not present",
psm nane, prop_nane, prop_val, bind_cpu);
rc = DDI _PROP_NOT_FOUND;
} else {
/* indicate that we are bound at user request */
bi nd_cpu | = | RQ_USER_BOUND;

5

;*

* no need to check apic_cpus[].aci_status, if specific CPUIis
* not up, then post_cpu_start will handle it.

*/

}
if (rc != DDI_PROP_SUCCESS) {
iflag = intr_clear();
| ock_set (&api c_i oapi c_| ock);
bi nd_cpu = api c_get _next _bi nd_cpu();
| ock_cl ear ( &api c_i oapi c_I ock) ;
) intr_restore(iflag)

if (drv_name != NULL)
crm_err (CE_CONT, "!%: % (%) instance %l irqgq Ox% "
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1338 "vector Ox¥% ioapic Ox% intin Ox% is bound to cpu %\ n",

1339 psm nane, nane, drv_nane, instance, irq,

1340 apic_irqg_table[irq]->airq_vector, ioapicid, intin,

1341 bi nd_cpu & ~I RQ_USER_BOUND) ;

1334 el se

1335 crm_err (CE_CONT, "!%s: irq Ox% "

1336 "vector Ox% ioapic Ox¥% intin Ox% is bound to cpu %\ n",
1337 psmnane, irq, apic_irq_table[irqg]->airg_vector, ioapicid,
1338 intin, bind_cpu & ~I RQ USER BOUND);

1343 return ((uint32_t)bind_cpu);

1344 }

unchanged_portion_onmitted_
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1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms 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 perm ssions
11 * and limtations under the License.

12 *

13 * When distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * |f applicable, add the followi ng below this CDDL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy] [nane of copyright owner]
18 =

19 * CDDL HEADER END

20 */

22 /*

23 * Copyright (c) 1993, 2010, O acle and/or its affiliates. Al rights reserved.
24 */

25 /| *

26 * Copyright (c) 2010, Intel Corporation.

27 * Al rights reserved.

28 */

29 /*

gg :/Cbpyright (c) 2017, Joyent, Inc. Al rights reserved

33 /*

34 * To understand how the pcplusnp nodule interacts with the interrupt subsystem
35 * read the theory statement in uts/i86pc/os/intr.c.

36 */

38 /*

39 * PSM 1.1 extensions are supported only in 2.6 and |ater versions.
40 * PSM 1.2 extensions are supported only in 2.7 and |ater versions.
41 * PSM 1.3 and 1.4 extensions are supported in Solaris 10.

42 * PSM 1.5 extensions are supported in Solaris Nevada

43 * PSM 1.6 extensions are supported in Solaris Nevada

44 * PSM 1.7 extensions are supported in Solaris Nevada

45 */

P

46 #define PSM _1_7

48 #i
49 #i
50 #i
51 #i
52 #i
53 #i
54 #i
55 #i
56 #i
57 #i
58 #i
59 #i

ncl ude <sys/ processor. h>
ncl ude <sys/tinme. h>

ncl ude <sys/psm h>

ncl ude <sys/snp_i npl defs. h>
ncl ude <sys/cram h>

ncl ude <sys/acpi/acpi.h>
ncl ude <sys/acpi ca. h>

ncl ude <sys/psm conmmon. h>
ncl ude <sys/apic. h>

ncl ude <sys/pit.h>

ncl ude <sys/ddi. h>

ncl ude <sys/sunddi. h>
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#i ncl ude <sys/ddi _i npl defs. h>
#i ncl ude <sys/pci.h>

#i ncl ude <sys/promf.h>

#i ncl ude <sys/x86_archext. h>
#i ncl ude <sys/cpc_i npl . h>

#i ncl ude <sys/uadm n. h>

#i ncl ude <sys/panic. h>

#i ncl ude <sys/ debug. h>

#i ncl ude <sys/archsystm h>
#i ncl ude <sys/trap. h>

#i ncl ude <sys/ machsystm h>
#i ncl ude <sys/sysnacros. h>
#i ncl ude <sys/cpuvar. h>

#i ncl ude <sys/rmplatter. h>
#i ncl ude <sys/privregs. h>

#i ncl ude <sys/note. h>

#incl ude <sys/pci_intr_lib.h>
#i ncl ude <sys/spl.h>

#i ncl ude <sys/ cl ock. h>

#i ncl ude <sys/cyclic. h>

#i ncl ude <sys/dditypes. h>

#i ncl ude <sys/sunddi . h>

#i ncl ude <sys/x_call.h>

#i ncl ude <sys/reboot. h>

#i ncl ude <sys/ hpet. h>

#i ncl ude <sys/api c_common. h>

#i ncl ude <sys/apic_tinmer.h>
/*
* Local Function Prototypes
*/
static void apic_init_intr(void);
/*
* standard MP entries
*/
static int api c_probe(void);
static int apic_getclkirg(int ipl);
static void api c_init(void);
static void apic_picinit(void);
static int api c_post _cpu_start(void);
static int apic_intr_enter(int ipl, int *vect);
static void api c_setspl (int ipl);
static void x2api c_setspl (int ipl);
static int api c_addspl (int ipl, int vector, int mn_ipl, int max_ipl);
static int apic_del spl (int ipl, int vector, int min_ipl, int max_ipl);
static int api c_di sabl e_intr(processorid_t cpun);
static void api c_enabl e_intr(processorid_t cpun);
static int api c_get _ipivect(int ipl, int type);
static void api c_post _cyclic_setup(void *arg);
#defi ne UCHAR MAX Ul NT8_MAX
/*
* The followi ng vector assignnents influence the value of ipltopri and
* vectortoipl. Note that vectors 0 - Ox1f are not used. We can program
* jdle to 0 and IPL 0 to Oxf to differentiate idle in case
* we care to do so in future. Note sone |PLs which are rarely used
* will share the vector ranges and heavily used | PLs (5 and 6) have
* a wi de range.
*
* This array is used to initialize apic_ipls[] (in apic_init()).
*
* I PL Vect or range. as passed to intr_enter
* 0 none.
* 1,2,3 0x20- Ox 2f 0x0- Oxf
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126 * 4 0x30- Ox 3f 0x10- Ox1f 1114 /* not enough free irq slots available */
127 * 5 0x40- Ox5f 0x20- Ox3f 1115 mut ex_exi t (&ai rq_nut ex);
128 * 6 0x60- Ox 7f 0x40- Ox5f 1116 return (0);
129 ~* 7,8,9 0x80- Ox8f 0x60- Ox6f 1117 }
130 * 10 0x90- Ox9f 0x70- Ox7f
131 * 11 Oxa0- Oxaf 0x80- Ox8f 1119 major = (dip !'= NULL) ? ddi_driver_najor(dip) : O;
132 * 1120 for (i =0; i < rcount; i++)
133 ~* 15 0xe0- Oxef 0xc0- Oxcf 1121 if ((irgno = apic_allocate_irq(apic_first_avail_irq))
134 = 15 0xf 0- Oxf f 0xdO- Oxdf 1122 (uchar_t)-1) {
135 */ 1123 /*
136 uchar_t apic_vectortoipl [ API C_AVAIL_VECTOR / APIC VECTOR PER | PL] = { 1124 * shoul dn’t happen because of the
137 3, 4 5 5 6, 6, 9, 10, 11, 12, 13, 14, 15, 15 1125 * apic_check_free_irqgs() check earlier
138 }; 1126 */
__unchanged_portion_onitted_ 1127 mut ex_exi t (&ai r gq_mnut ex) ;
1128 DD I NTR_| MPLDBG( ( CE_CONT, "apic_al | oc_nsi_vectors:
1064 /* 1129 "apic_allocate_irq failed\n"));
1065 * This function allocates "count” MSI vector(s) for the given "dip/pri/type" 1130 return (i);
1066 */ 1131 }
1067 int 1132 api c_nmax_devi ce_irq = max(irqno, apic_max_device_irq);
1068 apic_all oc_nsi _vectors(dev_info_t *dip, int inum int count, int pri, 1133 api c_ni n “device_irq = min(irgno, apic_mn_device_irq);
1069 i nt behavi or) 1134 irgptr = apic_irqg_table[irgno];
1070 { 1135 #ifdef DEBUG
1071 int rcount, i; 1136 if (apic_vector _irg[start + i] != API C_RESV_I RQ
1072 uchar_t start, irqgno; 1137 DDI I NTR MPLDBG( ( CE_CONT, "api c al l oc_nsi _vectors:
1073 uint32_t cpu = 0; 1138 "api c_vector_to_irq is not APIC RESV_IRQNn"));
1071 uint32_t cpu; 1139 #endi f
1074 maj or _t mmj or; 1140 api c_vector_to_irqgq[start + i] = (uchar_t)irqno;
1075 apic_irq_t *irqgptr;
1142 irgptr->airq_vector = (uchar_t)(start + i);
1077 DDI I NTR_I MPLDBG( ( CE_CONT, "apic_al | oc_msi _vect ors: di p=0x% " 1143 i rgptr->airq_ioapici ndex = (uchar_t)inum /* start */
1078 " i nUMEOX % pri=0x% count =0x% behavi or =9\ n" 1144 irgptr->airq_intin_no = (uchar_t)rcount;
1079 (void *)dip, inum pri, count, behavior)); 1145 ASSERT(pri >= 0 & pri <= UCHAR MAX);
1146 irgptr->airq_ipl —(uchar _t)pri;
1081 if (count > 1) { 1143 irgptr->airq_ipl = pI’I
1082 if (behavior == DDI _I NTR_ALLOC_STRI CT && 1147 irgptr->airq_vector = start + i
1083 api c_mul ti _msi _enable == 0) 1148 irgptr->airq_origirq = (uchar_t)(inum+ i);
1084 return (0); 1149 irgptr->airq_share_id = 0;
1085 if (apic_nulti_nsi_enable == 0) 1150 irqgptr->airq_nps_intr_index = MSI_| NDEX;
1086 count = 1; 1151 irgptr->airq_dip = dip;
1087 } 1152 irqptr->a|r g_maj or = mgj or;
1153 if (i ==0) /* they all bound to the sane cpu */
1089 if ((rcount = api c_navail _vector(dip, pri)) > count) 1154 cpu = irgptr->airq_cpu = apic_bind_intr(dip, irgno,
1090 rcount = count; 1155 oxff, Oxff);
1091 else if (rcount == 0 || (rcount < count && 1156 el se
1092 behavi or == DDI _I NTR_ALLOC_STRI CT)) 1157 irgptr->airg_cpu = cpu;
1093 return (0); 1158 DDI _I NTR_I MPLDBG( ( CE_CONT, "apic_al |l oc_nsi _vectors: irgq=0x% "
1159 "di p=0x% vector=0x% origirqgq=0x% pri=0x%\n", irqgno,
1095 /* if not 1SP2, then round it down */ 1160 (void *)irgptr->airq_dip, irqgptr->airq_vector,
1096 if (!'l1SP2(rcount)) 1161 irgptr->airq_origirqg, pri));
1097 rcount = 1 << (highbit(rcount) - 1); 1162 }
1163 mut ex_exi t (&ai rq_mut ex) ;
1099 mut ex_ent er (&ai r q_nut ex) ; 1164 return (rcount);
1165 }
1101 for (start = 0; rcount > 0; rcount >>= 1) {
1102 if ((start = apic_find_nulti_vectors(pri, rcount)) !'=0 || 1167 /*
1103 behavi or == DDI _I NTR_ALLOC_STRI CT) 1168 * This function allocates "count" MsI-X vector(s) for the given "dip/pri/type"
1104 br eak; 1169 */
1105 } 1170 int
1171 apic_al l oc_nsi x_vectors(dev_info_t *dip, int inum int count, int pri,
1107 if (start == 0) { 1172 int behavior)
1108 /* no vector available */ 1173 {
1109 mut ex_exi t (&ai rq_nut ex) ; 1174 int rcount, i;
1110 return (0); 1175 mej or _t major;
1111 1
1177 mut ex_ent er (&ai r g_nut ex) ;
1113 if (apic_check_free_irqgs(rcount) == PSM FAI LURE) {
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1179
1180
1181
1182
1183
1184
1185

1187
1188
1189
1190
1191

1193
1194
1195
1196

1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1220
1225
1226
1227
1228
1229
1230
1231
1232 out:
1233
1234
1235 }

1237 [ *

if ((rcount = apic_navail _vector(dip, pri)) > count)
rcount = count
else if (rcount == 0 || (rcount < count &&
behavi or == _INTR_ALLOC STRICT)) {
rcount =0
goto out

}

if (apic_check_free_irgs(rcount) == PSM FAILURE) {
/* not enough free irq slots avail able */
rcount = 0;
goto out

}

major = (dip !'= NULL) ? ddi_driver_nmjor(dip) : O
for (i =0; i <rcount; i++) {

uchar _t vector, irgno

apic_irq_t *irqptr;

if ((irgno = apic_allocate_irq(apic_first_avail_irq)) ==
(uchar_t)-1) {
/*

* shoul dn’t happen because of the
* apic_check_free_irqgs() check earlier
*/

DDI INTR _| MPLDBE( ( CE_CONT,
"apic_allocate_irq failedin ));

rcount =i;

goto out;

1f ((vector = apic_allocate_vector(pri, irgno, 1)) == 0) {

* shoul dn’t happen because of the
* apic_navail _vector() call earlier
*/

DDI _I NTR | MPLDBG( ( CE_CONT,
"api c_ aIIocate _vector failed\n"));

rcount =

goto out;

api c_max_device_irq = max(irqno, apic_nmax_device_irq)
apic_mn_device_irq = nin(irqno, api c_m n_devi ce_irq)
irgptr = apic_irq_table[irqnq

irgptr->airq_vector (uchar t)vector

ASSERT(pri >= 0 &% pri <= UCHAR MAX);

rgptr->airq_ipl (uchar _t)pri;

rgptr->airq_ipl = pri

rgptr->airq_origirq = (uchar _t)(inum+ i);
rgptr->airq_share_id = 0;

rgptr->airq_nmps_ intr_index = MBI X_| NDEX;
rgptr->airq_dip = di p;

rqptr->airq_|l na]or = maj o

rqgptr->airq_cpu = apic_| blnd _intr(dip, irgno, Oxff, Oxff)

}

mut ex_exi t (&ai r q_mut ex)
return (rcount)

1238 * Allocate a free vector for irq at ipl. Takes care of nmerging of multiple

1239 * |PLs into a single APIC level as well as stretching some |PLs onto nultiple

1240 * levels. APIC H _PRI_VECTS interrupts are reserved for high priority
1241 * requests and alTocated only when pri is set.

1242 */
1243 uchar_t

aplc al | oc_msi x_vectors

"api c_al |l oc_msi x_vectors
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1244 apic_al |l ocate_vector(int ipl, int irqg, int pri)

1245 {
1246

1248
1249

1251
1252

1254 #if def
1255
1256

int | owest, highest, i;

hi ghest = apic_ipltoprili I] + API C_VECTOR_MASK;
lowest = apic_ipltopri[ipl - 1] + APl C VECTOR PER | PL;

if (highest < lowest) /* Both ipl and ipl - 1 map to sane pri */
| owest -= API C_VECTOR PER | PL;

DEBUG
if (apic_restrict_vector)
hi ghest = | owest + apic_restrict_vector + APIC H _PRI _VECTS

1257 #endif /* DEBUG */

1258
1259

1261
1262
1263
1264
1265
1266
1267
1262
1268
1269

1271
1272 }

if (pri == 0)
hi ghest -= API C_H _PRI _VECTS
for (i = lowest; i <= highest; i++)
if (APl C_CHECK RESERVE_VECTORS(i))
conti nue;

if (apic_vector_to_irq[i] == APIC RESV_|
api c_vector_to |rq[|] = (uchar_t
ASSERT(i >= 0 & i <= UCHAR MAX):
return ((uchar_t)i);
return (i);

RO {
irq;

}

return (0)

__unchanged_portion_onitted_

/* for testing shared interrupt logic */
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845 int

846 api c_cpu_add(psm cpu_request _t *reqp)

847 {

848 int i, rv =0;

849 ulong_t iflag;

850 bool ean_t first = B_TRUE;

851 uchar _t | ocalver = 0;

851 uchar _t | ocal ver;

852 uint32_t localid, procid;

853 processorid_t cpuid = (processorid_t)-1;

854 mach_cpu_add_arg_t *ap;

856 ASSERT(regp != NULL);

857 reqgp- >req. cpu_add. cpuid = (processorid_t)-1;

859 /* Check whether CPU hotplug is supported. */

860 if (!plat_dr_support cpu() || apic_max_nproc == -1) {

861 return (ENOTSUP);

862 }

864 ap = (mach_cpu_add_arg_t *)reqgp->req.cpu_add. argp;

865 switch (ap->type) {

866 case MACH_CPU ARG LOCAL_API C:

867 localid = ap->arg. api c. api c_i d;

868 procid = ap->arg.api c.proc_id;

869 1f (localid >= 255 || pr00|d>255) {

870 crm_er r ( CE_WARN,

871 "lapic: api ci d(%) or procid(%) is invalid.",
872 localid, procid);

873 return (EINVAL);

874 }

875 br eak;

877 case MACH_CPU_ARG LOCAL_X2API C.

878 localid = ap->arg. api c. api c_i d;

879 procid = ap->arg. apic.proc_id;

880 if (localid >= U NI32_MAX) {

881 crm_err(CE WARN,

882 "1 apic: x2ap| cid(%) is invalid.", localid);
883 return (El NVAL

884 } elseif (localid >= 255 && api c_node == LOCAL_API C) {
885 crm_err (CE_WARN, “"!apic: systemis in APl C node,
886 "can't support x2APIC processor.");

887 return (ENOTSUP);

888 }

889 br eak;

891 defaul t:

892 cmm_err ( CE_WARN,

893 "lapic: unknown argunment type % to api c_cpu_add()."
894 ap- >type);

895 return (EINVAL);

896 }

898 /* Use apic_ioapic_lock to sync with apic_get_next_bind_cpu. */
899 iflag = intr_clear();

900 | ock_set (&api c_i oapi c_| ock);
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902 /* Check whether local APIC id already exists. */

903 for (i =0; i < apic_nproc; i++) {

904 if (!CPU_I N_SET(api c_cpumask, i))

905 conti nue;

906 if (apic_cpus[i].aci_local_id == localid) {

907 | ock_cl ear ( &api c_i oapi c_l ock);

908 intr_restore(iflag);

909 cmm_er r ( CE_WARN,

910 "lapic: local apic id % already exists.",
911 localid);

912 return (EEXI ST);

913 } else |f (apic_cpus[i].aci _processor_id == procid) {
914 | ock_cl ear (&api c_i oapi c_| ock);

915 intr_restore(iflag);

916 cmm_er r ( CE_WARN,

917 "lapic: processor id % already exists.

918 (int)procid);

919 return (EEXI ST);

920 }

922 I*

923 * There’s no |local APIC version nunber available in MADT table,
924 * so assune that all CPUs are honpgeneous and use |ocal
925 * version nunber of the first existing CPU.

926 */

927 if (first) {

928 first = B_FALSE

929 | ocal ver = apic_cpus[i].aci_|local _ver;

930 }

931 }

932 ASSERT(first == B _FALSE);

934 /*

935 * Try to assign the sane cpuid if APICid exists in the dirty cache.
936 *

937 for (i = 0; i < apic_max_nproc; i++) {

938 if (CPU_IN_SET(apic _cpurmask, 1))

939 ASSERT( (api c_cpus[i].aci_status & API C_CPU_FREE)
940 conti nue;

941 }

942 ASSERT(api c_cpus[i].aci_status & APl C_CPU_FREE);

943 if ((apic_cpus[i].aci_status & APIC_CPU DI RTY) &&

944 apic_cpus[i].aci _Tocal id == localid &

945 api c_cpus[i].aci _processor_id == procid) {

946 cpuid = i;

947 break;

948 }

949 }

951 /* Avoid the dirty cache and allocate fresh slot if possible. */
952 if (cpuid == (processorid_t)-1)

953 fo r( = 0; i < apic_nmax_nproc; i++) {

954 if ((apic_cpus[i].aci_status & API C_CPU FREE) &&
955 (apic cpus[ i].aci_status & APIC_CPU_DIRTY) == 0) {
956 cpuld = i;

957 br eak;

958 }

959 }

960 }

962 /* Trytoflnd any free slot as last resort. */

963 if (cpui d (processorid_t)-1)

964 for (| = 0; i < apic_max_nproc; i++

965 if (apic_cpus[i].aci_status & API C_CPU_FREE) {
966 cpuid = i;
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967
968
969
970

972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000

1002
1003 }

}

br eak;

if (cpuid == (processorid_t)-1) {

| ock_cl ear ( &pi c_i oapi c_| ock);
intr_restore(iflag);
cmm_er r ( CE_NOTE,

"lapic: failed to allocate cpu id for processor %i.",

procid);
rv = EAGAIN;

} else if (ACPI_FAI LURE(acpi ca_map_cpu(cpuid, procid))) {

} else {

}

| ock_cl ear ( &api c_i oapi c_I ock) ;

intr_restore(iflag);

cmm_er r ( CE_NOTE,
"lapic: failed to build mapping for processor %.",
procid);

rv = EBUSY;

ASSERT(cpuid >= 0 & cpuid < NCPU);
ASSERT(cpui d < apic_nmax_nproc && cpuid < max_ncpus);
bzer o( &api c_cpus|[cpuid], sizeof (apic_cpus[0]));
api c_cpus[ cpui d] . aci _processor_id = procid;
api c_cpus[cpuid].aci_local _id = localid;
api c_cpus[cpuid].aci_|local _ver = |ocal ver;
CPUSET_ATOM C_ADD( api c_cpumask, cpuid);
if (cpuid >= apic_nproc) {
api c_nproc = cpuid + 1;

| ock_cl ear ( &api c_i oapi c_I ock) ;
intr_restore(iflag);
reqp- >req. cpu_add. cpuid = cpuid;

return (rv);

__unchanged_portion_omtted_
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1/*

* CDDL HEADER START

The contents of this file are subject to the terms of the
Common 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 Ilicense at usr/src/ OPENSOLARI S. LI CENSE
or http://wwm. opensol aris.org/os/licensing.

See the License for the specific |anguage governing perm ssions

and |imtations under the License.

*

*

*

*

*

*

*

*

*

*

* When distributing Covered Code, include this CDDL HEADER i n each
* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
* fields enclosed by brackets "[]" replaced with your own identifying
* information: Portions Copyright [yyyy] [nane of copyright owner]

*
*
*
*
*
*
*
*

CDDL HEADER END

NRERRRERRRR R
COONOUITAWNROW©O~NOUTSWN

21/

22 Copyright (c) 2005, 2010, Oracle and/or its affiliates. Al rights reserved.
23 Copyri ght 2013 Pl uribus Networks, Inc.

24 Copyri ght 2017 Joyent, Inc.

25 /

27 |*

28 * apic_introp.c:
* Has code for Advanced DDI interrupt franmework support.
30 */

32 #include <sys/cpuvar. h>

33 #include <sys/psm h>

34 #include <sys/archsystm h>

35 #include <sys/apic. h>

36 #i nclude <sys/sunddi . h>

37 #include <sys/ddi _inpl defs. h>
38 #include <sys/nmach_intr.h>

39 #include <sys/sysmacros. h>

40 #include <sys/trap. h>

41 #include <sys/pci.h>

42 #include <sys/pci_intr_lib.h>
43 #i ncl ude <sys/api c_conmon. h>

45 #define UCHAR MAX Ul NT8_MAX

47 extern struct av_head autovect[];

49 /*

50 * Local Function Prototypes

51 */

52 apic_irq_t *apic_find_irq(dev_info_t *, struct intrspec *, int);
54 | *

55 * apic_pci_nsi_enabl e_vector:

56 * Set the address/data fields in the MSI/X capability structure
57 * XXX: MBI - X support

58 */

59 /* ARGSUSED */
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60 void

61 api c_pci_msi _enabl e_vector(apic_irq_t *irq_ptr, int type, int inum int vector,

119

121
122
123
124
125

{

int count, int target_apic_id)

ui nt 64_t nsi _addr, nsi_data;

ushort _t msi_ctrl;

dev_info_t *dip = irq_ptr->airq_dip;

int cap_ptr = i_ddi_get_nsi _nsi x_cap_ptr(dip);
ddi _acc_handl e_t handl e = i _ddi _get_pci _config_handl e(dip);
msi _regs_t msi _regs;

int irgno, i;

voi d *intrmap_t bl [ PCl _MSI _MAX_I NTRS] ;

DDl _I NTR_I MPLDBG( ( CE_CONT, "api c_pci _nsi _enabl e_vector: di p=0x%p\n"
"\tdriver = %, inunFOX¥% vector=0x% api ci d=0x%\n", (void *)dip,
ddi _driver_name(dip), inum vector, target_apic_id));

ASSERT( (handl e !'= NULL) && (cap_ptr !=0));

vector;
target _apic_id;

nmsi _regs. nr_data
nsi _regs. nr_addr

for (i = 0; i < count; i++)
irgqno = apic_vector_to_irg[vector + i];
intrmap_tbl[i] = apic_irq_table[irgno]->airq_intrmap_private;

api c_vt _ops->apic_intrnmap_alloc_entry(intrmap_tbl, dip, type,
count, Oxff);
for (i =0; i < count; i++) {
irgno = apic_vector_to_irg[vector + i];
apic_irq_table[irgno]->airq_intrnmap_private =
intrmap_tbl[i];

}

api c_vt _ops->api c_i ntrmap_map_entry(irqg_ptr->airqg_intrmap_private,
(void *)&mrsi _regs, type, count);

api c_vt _ops->apic_intrmap_record_nsi (i rg_ptr->airqg_i ntrmap_private,
&si _regs);

/* MBI Address */
msi _addr = nsi _regs. nr_addr;

/* MBSl Data: Msl is edge triggered according to spec */
msi _data = nsi_regs. mr_data;

DDI _I NTR_| MPLDBQ( ( CE_CONT, "api c_pci _nmsi _enabl e_vector: addr=0x%x "
"dat a=0x% x\ n", (long)nsi _addr, (long)nsi_data));

if (type == DDI_INTR_TYPE_MSI) {
nmei _ctrl = pci_config_get16(handle, cap_ptr + PCl _MsSlI_CTRL);

/* Set the bits to informhow many MSls are enabled */
mei_ctrl | = ((highbit(count) -1) << PCI_MsI_MVE_SHI FT);
pci _config_put16(handl e, cap_ptr + PClI_MsSI_CTRL, nsi_ctrl);

/*
* Only set vector if not on hypervisor
*/

pci _config_put 32( handl e,
cap_ptr + PCl_MSI _ADDR_COFFSET, nsi _addr);

if (msi_ctrl & PCI_MsI_64BlI T_MASK) {
pci _confi g_put 32( handl e,
cap_ptr + PCI_MSI _ADDR OFFSET + 4, nsi_addr >> 32);
pci _config_put 16( handl e,
cap_ptr + PCI_MBI _64BI T_DATA, nsi _data);
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126 } else { 228 (i <= highest)) {
127 pci _config_put 16( handl e, 229 if (APl C_CHECK RESERVE_VECTORS(i))
128 cap_ptr + PCI_MSI _32BI T_DATA, nsi _data); 230 br eak;
129 } 231 navai | ++;
232 if (navail >= count) {
131 } else if (type == DDl _I NTR_TYPE_MSI X) { 233 ASSERT(start >= 0 & start <= UCHAR_MAX);
132 uintptr_t of f; 234 return ((uchar_t)start);
133 ddi _intr_msix_t *nsix_p = i_ddi _get_nsix(dip); 235 }
229 if (navail >= count)
135 ASSERT(nsi x_p != NULL); 230 return (start);
236 i ++;
137 /* Offset into the "inunfth entry in the MSI-X table */ 237 }
138 off = (uintptr_t)msix_p->nsix_tbl_addr + 238 }
139 (inum * PCl _MSI X_VECTOR_SI ZE) ; 239 return (0);
240 }
141 ddi _put 32( msi x_p->nsi x_t bl _hdl , __unchanged_portion_onitted_
142 (uint32_t *)(off + PCI_M8I X DATA_OFFSET), nsi_data);
143 _put 32(nsi x_p->nsi x_tbl _hdl, 504 static int
144 (uint32_t *)(off + PCl_NBSI X LOVNER_ADDR_OFFSET), nsi _addr); 505 apic_grp_set_cpu(int irgno, int new cpu, int *result)
145 ddi _put 32( nsi x_p->nsi x_t bl _hdl , 506 {
146 (UI nt32_t *)(off + PCI_MSI X UPPER_ADDR_OFFSET) , 507 dev_info_t *orig_dip;
147 msi _addr >> 32); 508 uint32_t orig_cpu;
148 } 509 ulong_t iflag;
149 } 510 apic_irq_t *irgps[PCl _MsI _MAX_| NTRS] ;
__unchanged_portion_omtted_ 511 int i;
512 int cap_ptr;
188 /* 513 int nmsi_mask off = O;
189 * Finds "count" contiguous MSI vectors starting at the proper alignnent 508 int msi_nask_of f;
190 * at "pri". 514 ushort_t nsi ctrI;
191 * Caller needs to nmake sure that count has to be power of 2 and shoul d not 515 uint32_t nsi_pvm = 0;
192 * be < 1. 510 uint32_t nsi_pvm
193 */ 516 ddi _acc_handle_t handl e;
194 uchar _t 517 int numvectors = 0;
195 apic_find_nulti_vectors(int pri, int count) 518 ui nt32_t vector;
196 {
197 int | owest, highest, i, navail, start, nsibits; 520 DDl _| NTR_I MPLDBG( ( CE_CONT, "API C_GRP_SET_CPWN"));
199 DDl _I NTR_| MPLDBG( ( CE_CONT, "apic_find_mult: pri: %, count: %\n", 522 I*
200 pri, count)); 523 * Take nutex to insure that table doesn’t change out from underneath
524 * us while we're playing with it.
202 hi ghest = apic_ipltopri[pri] + APIC VECTOR MASK 525 */
203 | owest = apic_ipltopri[pri - 1] + APIC VECTOR PER | PL; 526 mut ex_ent er (&ai r q_nut ex) ;
204 navail = 0; 527 irgps[0] = apic_irqg_table[irqgno];
528 orig_cpu = irqps[0]->airq_tenp_cpu;
206 if (highest < lowest) /* Both ipl and ipl - 1 nap to sane pri */ 529 orig_dip = irqps[0]->airq_dip;
207 | owest -= API C_VECTOR PER | PL; 530 numyvectors = irqps[0]->airqg_intin_no;
531 vector = irqgps[0]->airqg_vector;
209 I*
210 * neibits is the no. of |ower order nessage data bits for the 533 /* A "group" of 1 */
211 * allocated MSI vectors and is used to calculate the aligned 534 if (numvectors == 1)
212 * starting vector 535 mut ex_exi t (&ai rg_nut ex) ;
213 */ 536 return (apic_set_cpu(irgno, new cpu, result));
214 nmsi bits = count - 1; 537 }
216 /* 1t has to be contiguous */ 539 *result = ENXIG
217 for (i = lowest; i <= highest; i++) {
218 navail = 0; 541 if (irgps[0]->airqg_nps_intr_index !'= MSI_I NDEX) {
542 nut ex_exi t (&ai r q_nut ex) ;
220 /* 543 DDI _I NTR_I MPLDBG( ( CE OO\JT, "set_grp: intr not MSI\n"));
221 * starting vector has to be aligned accordingly for 544 goto set_grp_intr_done
222 * multiple MBls 545
223 */ 546 if ((numvectors < 1) || ((numvectors - 1) & vector)) {
224 if (nsibi ts) 547 nmut ex_exi t (&ai rq_nut ex) ;
225 i = (i + neibits) & ~msibits; 548 DDl _I NTR_I MPLDBG( ( CE_CONT,
226 start = i; 549 "set_grp: base vec not part of a grp or not aligned:

227 while ((apic_vector_to_irq[i] == APIC_RESV_IRQ && 550 "vec: 0x%, numvec:O0x%\n", vector, numvectors));
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615
616

#i f def

#endi f

goto set_grp_intr_done;

DDI _I NTR_| MPLDBG (CE_CONT, "set_grp: numintrs in grp: %l\n",
numyvectors));

ASSERT( (num vectors + vector) < APl C_MAX VECTOR);
*result = EIQ

/*
* AIl TRQentries in the table for the given device will be not
* shared. Since they are not shared, the dip in the table wll
* be true to the device of interest.
*
/
for (i = 1; i < numuvectors; i++)
irgps[i] = apic_irq_table[apic_vector_to_irg[vector + i]];
if (irgps[i] == NULL)
nmut ex_exi t (&ai r g_mnut ex) ;
goto set_grp_intr_done;

}
DEBUG
/* Sanity check: CPU and dip is the same for all entries. */
if ((irgps[i]->airq_dip != orig_dip) ||
(irgps[i]->airq_tenp_cpu != orig_cpu)) {
nut ex_exi t (&ai rq_nut ex) ;
DDI INTRII\/PLDBG((CECO\IT
"set _grp: cpu or dip for vec Ox% difft than for "
"vec Ox%\n", vector, vector + i));
DDI INTRII\/PLDBG((CECO\JT
" cpu: % vs %, dip: Ox% vs Ox%\n", orig_cpu,
irgps[i]->airqg_tenp_cpu, (void *)orig_dip,
(void *)irgps[i]->airq_dip));
goto set_grp_intr_done;
/* DEBUG */

}
mut ex_exi t (&airq_nut ex);

cap_ptr = i_ddi_get_nsi_nsix_cap_ptr(orig_dip);
handl e = i_ddi _get_pci _config_handl e(orig_dip);
msi _ctrl = pci_config_getl6(handle, cap_ptr + PCl_MsSI_CTRL);

/* MBI Per vector masking is supported. */
if (msi_ctrl & PCl_MBI_PVM MASK) {
if (msi_ctrl & PCl_MSI_64BI T_MASK)
nsi _mask_of f = cap_ptr + PCl _MS| _64BI T_MASKBI TS;
el se
msi _mask_of f = cap_ptr + PCl _MSI _32BI T_MASK;
_pvm = pci _config_get 32(handl e, msi _mask_of f);
pci _config_put32(handlie, nsi_mask_off, (uint32 t) 1);
DDl _I NTR_I MPLDBG( ( CE_CONT,
"set_grp: pvm supported Mask set to Ox%\n",
pci _config_get32(handl e, msi_nask_off)));

}

iflag = intr_clear();

| ock_set (&api c_i oapi c_| ock);

/*

* Do the first rebind and check for errors. Apic_rebind_all returns
* an error if the CPU is not accepting interrupts. |If the first one
* succeeds they all wll.

*/

if (apic_rebind_all(irgps[0], new cpu))
(void) apic_rebind aII(|rqps[O] orig_cpu);
el se {
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617 irqps[0]->airg_cpu = new_cpu;

619 for (i =1; i < numvectors; i++) {

620 (void) apic_rebind_all(irgps[i], new cpu);
621 irgps[i]->airg_cpu = new_cpu;

622

623 *result = 0; /* SUCCESS */

624 }

626 | ock_cl ear ( &api c_i oapi c_| ock);

627 intr_restore(iflag);

629 /* Reenabl e vectors if per vector masking is supported. */
630 if (msi_ctrl & PCl_MSI_PVM MASK) {

631 pci _config_put32(handl e, nsi_nask_off, msi_pvm;
632 DDl _I NTR_I MPLDBG( ( CE_ CO\IT,

633 "set_grp: pvmsupported. Mask restored to Ox%\n",
634 pci _confi g_get32(handl e, nsi_nmask_off)));

635 1

637 set_grp_intr_done:

638 if (Fresult !'= 0)

639 return (PSM_FAI LURE);

641 return (PSM_SUCCESS);

642 }

644 int

645 api c_get _vector_intr_info(int vecirg, apic_get_intr_t *intr_parans_p)
646 {

647 struct autovec *av_dev;

648 uchar _t irqgno;

649 uint i;

644 int i;

650 apic_irq_t *irq_p;

652 /* Sanity check the vector/irq argument. */

653 ASSERT((vecirq >= 0) || (vecirg <= API C_MAX VECTOR));

655 mut ex_ent er (&ai r q_nut ex) ;

657 /*

658 * Convert the vecirq arg to an irq using vector_to_irq table
659 * if the arg is a vector. Pass thru if already an irgq.
660 *

661 if ((intr_parans_p->avgi _req_flags & PSM3 _I NTRBY_FLAGS)
662 PSMGA _I NTRBY_VEC)

663 irgno = apic_vector_to_irq[vecirq];

664 el se

665 irgno = (uchar_t)vecirq;

660 irgno = vecirg;

667 irq_p = apic_irq_table[irgno];

669 if ((irg_p == NULL)

670 ((irg_p->airq_nps_intr_| |ndex ! = RESERVE_| NDEX) &&

671 ((irg_p->airqg_tenp_cpu == | RQ_ UNBOUND) ||

672 (irg_p->airqg_temp_cpu == IRQUNINIT)))) {

673 nmut ex_exi t (&ai rq_nut ex) ;

674 return (PSM_FAI LURE);

675 1

677 if (intr_parans_p->avgi_req_flags & PSM3 _REQ CPUI D) {

679 /* CGet the (tenp) cpu fromapic_irq table, indexed by irq.

680 intr_params_p->avgi _cpu_id = irq_p->airqg_tenp_cpu;

*/
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739
741

742 }

}

/* Return user bound info for intrd. */
if (intr_paranms_p->avgi _cpu_id & | RQ USER BOUND) ({

i ntr_paranms_p->avgi _cpu_id & ~I RQ USER BOUND;
i ntr_paranms_p->avgi _cpu_id | = PSM3 _CPU_USER_BOUND;

if (intr_parans_p->avgi_req_flags & PSM3 _REQ VECTOR)
i ntr_paranms_p->avgi _vector = irq_p->airqg_vector;

if (intr_parans_p->avgi _req_flags &

/* Get

(PSME _REQ NUM DEVS | PSMG _REQ GET_DEVS)

)
nunber of devices fromapic_irq table shared field. */

intr_paranms_p->avgi _num devs = irq_p->airq_share;

if (intr_parans_p->avgi_req_flags & PSM3d _REQ GET_DEVS) {

}

intr_paranms_p->avgi _req_flags |= PSM3 _REQ NUM DEVS;

/* Some devices have NULL dip. Don't count these. */
if (intr_params_p->avgi _humdevs > 0

}

for (i = 0, av_dev = autovect[irqgno].avh_link;
av_dev; av_dev = av_dev->av_link)
if (av_dev->av_vector && av_dev->av_dip)
i ++;
i ntr_paranms_p->avgi _num devs =
(uchar _t) M N(i ntr_parans_p->avgi _num devs, i);
M N(i ntr_parans_p- >avgi _num devs, i);

/* There are no viable dips to return. */
if (intr_parans_p->avgi _numdevs == 0

el se {

)
i ntr_paranms_p->avgi _dip_list = NULL;
/* Return list of dips */

/* Allocate space in array for that nunber of devs. */
intr_paramnms_p->avgi _dip_li1st = kmem zal | oc(

i ntr_paranms_p->avgi _num devs *

sizeof (dev_info_t *),

KM_SLEEP) ;

/
Loop through the device list of the autovec table
filling in the dip array.

*
*
*
*
* Note that the autovect table may have sone special
* entries which contain NULL di ps. These will be
* jgnored.
*/

for (i = 0, av_dev = autovect[irqgno].avh_link;
av_dev; av_dev = av_dev->av_link)

if (av_dev->av_vector && av_dev->av_dip)
intr_paranms_p->avgi _dip_list[i++] =
av_dev->av_di p;

mut ex_exi t (&ai rq_nut ex) ;

return (PSM SUCCESS);

__unchanged_portion_onitted_
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CDDL HEADER START

The contents of this file are subject to the ternms of the
Common 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 governing pernissions

and limtations under the License.

When di stributing 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 below this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [name of copyright owner]

CDDL HEADER END

ut s/ i 86pc/ pcpl usnp/ Makefil e

Copyright 2007 Sun Mcrosystens, Inc. Al rights reserved.
Use is subject to license terns.

Copyright 2017, Joyent, Inc.
Copyri ght 2016, Joyent, Inc.

This makefile drives the production of the pcplusnp "mach"
kernel nodul e.

pcpl usnp i npl enentation architecture dependent

Path to the base of the uts directory tree (usually /usr/src/uts).

UTSBASE = ../..

#

# Define the nodul e and object file sets.

#

MODULE = pcpl usnp

OBJECTS = $( PCPLUSMP_OBJS: %$(OBJS DIR) / %
LI NTS = $( PCPLUSMP_OBJS: % 0=$(LINTS DIR)/ % | n)
ROOTMODULE = $( ROOT_PSM_MACH DI R) / $( MODULE)

#

# I ncl ude comon rul es.

#

i ncl ude $(UTSBASE) /i 86pc/ Makefile.i86pc

#

# Define targets

#

ALL_TARGET = $(BI NARY)
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59 LI NT_TARCGET

_ $(MODULE) . | i nt
60 | NSTALL_TARGET

$( BI NARY) $( ROOTMODULE)

62 DEBUG FLGS =
63 $( NOT_RELEASE_BUI LD) DEBUG DEFS += $( DEBUG_FLGS)

gg i Depends on ACPlI CA interpreter

g; fDFLAGS += -dy -N misc/acpica

70 CERRWARN += -_gcc=- Who- unused- f uncti on
70 #

73 # For now, disable these lint checks; nmintainers should endeavor
74 # to investigate and renove these for maximumlint coverage.
75 # Please do not carry these forward to new Makefiles.

#

77 LI NTTAGS += -errof f=E_BAD PTR CAST ALI GN
78 LI NTTAGS += -errof f =E_SUPPRESSI ON_DI RECTI VE_UNUSED
79 LI NTTAGS += -errof f=E_STATI C_UNUSED

80 LI NTTAGS += -errof f=E_ASSI GN_NARROW CONV
82 CERRWARN += -_gcc=-Wo-uninitialized

84 #

71 # Default build targets.

72 #

73 . KEEP_STATE:

75 def: $( DEF_DEPS)

77 all: $( ALL_DEPS)

79 clean: $( CLEAN_DEPS)

81 cl obber: $( CLOBBER_DEPS)

83 lint: $( LI NT_DEPS)

85 nodlintlib: $( MODLI NTLI B_DEPS)

87 clean.lint: $( CLEAN_LI NT_DEPS)

89 install: $( | NSTALL_DEPS)
91 #

92 # I ncl ude common targets.
93

#
94 include $(UTSBASE)/i 86pc/ Makefile.targ
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22 *

23 *
*/

CDDL HEADER START

The contents of this file are subject to the terms of the
Conmmon 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 Ilicense at usr/src/ OPENSOLARI S. LI CENSE
or http://wwm. opensol aris.org/os/licensing.

See the License for the specific |anguage governing perm ssions

and |imtations under the License.

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

| 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]

CDDL HEADER END

Copyright (c) 2010, Oracle and/or its affiliates. Al rights reserved.
Copyri ght 2017 Joyent, Inc.

26 #ifndef __SYS_API X_API X H
27 #define __SYS_API X_API X_H

29 #i
30 #i
31 #i
32 #i
33 #i
34 #i

ncl ude <sys/note. h>

ncl ude <sys/avintr.h>

ncl ude <sys/traptrace. h>
ncl ude <sys/apic. h>

ncl ude <sys/api c_common. h>
ncl ude <sys/apic_tinmer.h>

36 #ifdef __cplusplus
37 extern "C' {
38 #endif

40 #ifdef DEBUG
41 #i fndef TRAPTRACE
42 #define TRAPTRACE

43 #endi f

44 #endi f

46 #define API X_NAME "api x"

48 #define API X_NVECTOR 256 /* max nunber of per-cpu vectors */
49 #define API X_NI RQ 256 /* maxi mum nunber of IR */
50 #define API X_| NVALI D_VECT 0 /* invalid vector */

52 /* vector type */

53 #define API X_TYPE_FI XED DDI _| NTR_TYPE_FI XED [* 1 */

54 #define API X_TYPE_MSI DDI _I NTR_TYPE_MsI [* 2 *]

55 #define API X_TYPE_MSI X DDl _I NTR_TYPE_MSI X [* 4 %]

56 #define API X_TYPE_IPI 8

58 /*

vector states */

59 enum {
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60 API X_STATE_FREED = 0,
61 API X_STATE_OBSOLETED, /* 1 */
62 APl X_STATE_ALLOCED, 1% 2 %]
63 API X_STATE_ENABLED, I* 3 %]
64 API X_STATE_DI SABLED 1% 4 ]
65 }
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283
284

286
287

289
290
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290
292
293
294
295
296
297
298
299
300
301
302
303
304
305

307
308
309
310

312
313
314

316
317
318
319
320
321
322
323
324

326
327

_’unchanged_port ion_omtted_

extern struct apix_rebind_i nfo api x_rebi ndi nfo;

#defi ne API X_SET_REBI ND_| NFQ( _ovp, _nvp)\
if ((( ovp) >v_flags & API X_VECT_MASKABLE) == 0) {\

apl x_| rebindinfo.i_pri = ( ovp) >v_pri;\

api x_rebi ndinfo.i_old cpw d = (_ovp)->v_cpuid;\
api x_rebindinfo.i _old_av (_ovp) - >v_aut ovect ; \
api x_r ebi ndi nfo. i _new cpw d = (_nvp)->v_cpui d; \
api x_rebi ndinfo.i _new av = (_nvp)->v_autovect;\
api x_rebindinfo.i_go = 1;\

E—.

}

#define API X_CLR_REBI ND_I NFQ() \
api x_rebindinfo.i_go = 0

#define APl X_| S_FAKE_I NTR(_vector)\
(api x_rebindinfo.i_go & (_vector) == APl X_RESV_VECTOR)

#defi ne API X_DO FAKE_I NTR(_cpu, _vector)\
if (APIX_I'S FAKE I NTR( _vector)) {\
struct autovec *tp = NULL;\
struct autovec *tp;\
if (( cpu) == api x_rebindinfo.i_ol d_cpuid)\
= aplx rebindinfo.i_old_av;\
else if (( cpu) == api x_rebindinfo.i new_cpui d)\
tp = api x_rebindinfo.i_new av;\
ASSERT(tp !'= NULL);\
if (tp->av_vector != NULL &8\
(tp->av_flags & AV_PENTRY_PEND) == 0) {\
tp->av_flags | = AV_PENTRY_PEND; \
api x_i nsert _pendi ng_av(api xs[(_cpu)], tp,\
tp->av_prilevel);\
api xs[ (_cpu)]->x_intr_pending | =\
1 << tp->av_prilevel);\
Ja)
}

extern int apix_add_avintr(void *intr_id, int ipl, avfunc xxintr, char *nane,
int vector, caddr_t argl, caddr_t arg2, uint64_t *ticksp, dev_i nfo_t *dip);
extern void apix_remavintr(void *intr_id, int ipl, avfunc xxintr,
int virt_vect);

extern uint32_t apix_bind_cpu_| ocked(dev_info_t *dip)

extern apix_vector_t *api x_rebi nd(api x_vector_t *vecp, processorid_t tocpu,

int count);
extern uchar_t apix_alloc_ipi(int ipl);
extern apix_vector_t *apix_alloc_intx (d v_info_t *dip, int inum int irqgno);
extern int apix_alloc_nsi(dev_info t *dip, int inum int count, int behavior);
extern int apix_alloc_msix(dev_info_t *dip, int inum int count, int behavior);

extern void apix_free —vectors(dev_ |nfo _t *dip, int inum int count, int type);
extern void api x_enabl e_vect or (api x_vector _t *vecp);

extern voi d api x_di sabl e_vector (api x_vector_t *vecp);

extern int apix_obsol ete_vector(api x_vector_t *vecp);

extern int apix_find_cont_vector_oncpu(uint32_t cpuid, int count);

extern voi d api x_set _dev_nap(api x_vector _t *vecp, dev_info_t *dip, int inum;
extern api x_vector_t *api x_get_dev_map(dev_info_t *dip, int inum int type);
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328 extern api x_vector_t *apix_setup_io_intr(api x_vector_t *vecp);

329 extern void ioapix_init_intr(int mask_apic);

330 extern int apix_get_mn_dev_inun{dev_info_t *dip, int type);

331 extern int apix_get_max_dev_inun{dev_info_t *dip, int type);

333 /*

334 * apix.c

335 */

336 extern int apix_addspl (int virtvec, int ipl, int min_ipl, int max_ipl);
337 extern int apix_delspl(int virtvec, int ipl, int min_ipl, int max_ipl);
338 extern void api x_intx_set_vector(int irgno, uint32_t cpuid, uchar_t vector);
339 extern api x_vector_t *apix_intx_get_vector(int irqgno);

340 extern void api x_i ntx_enabl e(int irgno);

341 extern void api x_i ntx_di sabl e(int irqgno);

342 extern void apix_intx_free(int irqgno);

343 extern int apix_intx_rebind(int irgno, processorid_t cpuid, uchar_t vector);
344 extern api x_vector_t *api x_set_cpu(api x_vector_t *vecp, int new_cpu,
345 int *result);

346 extern api x_vector_t *apix_grp_set_cpu(api x_vector_t *vecp, int new_cpu,
347 int *result);

348 extern void apix_|level _intr_pre_eoi(int irq);

349 extern void apix_| evel _intr_post_dispatch(int irq);

351 #ifdef __cplusplus

352 }
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