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XXXX cpudrv attach is racy

LR

__unchanged_portion_omtted_

235 /*

236 * Driver attach(9e) entry point.

237 */

238 static int

239 cpudrv_attach(dev_info_t *dip, ddi_attach_cnd_t cnd)

240 {

241 int i nst ance;

242 cpudrv_devstate_t *cpudsp;

244 instance = ddi _get_instance(dip);

246 switch (cnd) {

247 case DDI _ATTACH:

248 DPRI N‘I’F(D ATTACH, (" cpudrv attach: instance %d:

249 DDl _ATTACH cal | ed\n", ~i nst ance));

250 if (!cpudrv_is_enabl ed( NULL))

251 return (DDl _FAI LURE);

252 if (ddi_soft_state_zall oc(cpudrv state, instance) !=
253 DDl _SUCCESS)

254 cm err(CE WARN, "cpudrv_. attach: i nstance %l:
255 "can’t allocate state", instance);

256 cpudrv_enabl ed = B_FALSE;

257 return (DDl _FAI LURE);

258 }

259 1f ((cpudsp = ddi _get_soft_state(cpudrv_state, instance))
260 NULL) {

261 crm_err(CE_V\ARN, "cpudrv_attach: i nstance %:
262 'can't get state", instance);

263 ddi _soft_state free(cpudrv state, instance);
264 cpudrv_enabl ed = B_FALSE;

265 return (DDl _FAI LURE);

266 }

267 cpudsp->dip = dip;

269 /*

270 * Find CPU nunber for this dev_info node.

271 *

272 if (!cpudrv_get_cpu_id(di P, &(cpudsp->cpu_id))) {

273 cm err(CE WARN, “cpudrv_attach: instance %l:
274 ‘can’t convert dip to cpu_id", instance);
275 ddi _soft_state free(cpudrv state, "inst ance) ;
276 cpudrv_enabl ed = B_FALSE;

277 return (DDl _FAI LURE);

278 }

280 if (!cpudrv_is_enabl ed(cpudsp)) {

281 cmm_err (CE_WARN, “"cpudrv_attach: instance %: "
282 "not supported or it got disabled on us",
283 i nstance) ;

284 cpudrv_enabl ed = B_FALSE;

285 ddi _soft_state_free(cpudrv_state, instance);
286 return (DDl _FAI LURE);

287 }

289 #endif /* | codereview */

290 mut ex_i ni t (& pudsp->l ock, NULL, MJTEX_ DRI VER, NULL);
280 if (cpudrv_is_enabl ed(cpudsp))

_is_ {
291 if (cpudrv_init(cpudsp) != DDI _SUCCESS) ({
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cpudrv_enabl ed = B_FALSE;
cpudrv_free(cpudsp);

ddi _soft_state_free(cpudrv_state, instance);
return (DDI _FAI LURE);

}

1 f (cpudrv_conp_create(cpudsp) != DDl _SUCCESS) {
cpudrv_enabl ed = B_FALSE;
cpudrv_free(cpudsp);

ddi _soft_state_free(cpudrv_state, instance);
return (DDl _FAI LURE);

}
if (ddi _Prop_| update string(DDl _DEV_T_NONE,
dip, "pmclass", "CPU') != DD _PROP SUOCESS) {
cpudrv_ enabi ed = B FALSE;
cpudrv_ free(cpudsp)
ddi _soft_state free(cpudrv state, instance);
return (DDl _FAI LURE);
}

/*
* Taskq is used to dispatch routine to nmonitor CPU
* activities.
*/
cpudsp->cpudrv_pmtq = ddi _taskq_create(dinp,
"cpudrv_noni tor", CPUDRV_TASKQ THREADS,
TASKQ DEFAULTPRI, 0);
if (cpudsp->cpudrv_pmtq == NULL) {
cpudrv_enabl ed = B_FALSE;
cpudrv_free(cpudsp);
ddi _soft_state_free(cpudrv_state, instance);
return (DDl _FAI LURE);

}
#endif /* | codereview */

mut ex_i ni t (& pudsp- >cpudrv_pm ti nmeout _| ock, NULL,
MUTEX_DRI VER, NULL);

cv_init(&pudsp->cpudrv_pm tinmeout _cv, NULL,
CV_DEFAULT, NULL);

Driver needs to assune that CPU is running at
unknown speed at DDl _ATTACH and switch it to the
needed speed. W assune that initial needed speed
is full speed for us.

* ok % ok ok kb 3k

We need to take the | ock because cpudrv_nonitor()
will start running in parallel with attach().
*
/
mut ex_ent er (&cpudsp- >| ock) ;
cpudsp- >cpudrv_pm cur _spd = NULL;
cpudsp->cpudrv_pm pm started = B_FALSE;
/*

* We don’t call pmraise_power() directly fromattach
because driver attach for a slave CPU node can
happen before the CPU is even initialized. W just
start the nonitoring system whi ch understands
unknown speed and noves CPU to top speed when it

* has been initialized.

*

/
CPUDRV_MONI TOR | NI T( cpudsp) ;
mut ex_exi t (& pudsp- >l ock) ;

}
if (!cpudrv_mach_init(cpudsp)) {

* ok ok ok
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#endi f /*

}

/*

* Driver detach(9e) entry point.
*

/

static int

cm err(CE WARN, “cpudrv_attach: instance %d:
"cpudrv_ mach init failed", instance);

cpudrv_enabled = B_FALSE;

ddi _t askq_dest roy(cpudsp->cpudrv_pmtq);

coderevi ew */

cpudrv_free(cpudsp);
ddi _soft_state_free(cpudrv_state, instance);
return (DDl _FAILURE);

}

CPUDRV_| NSTALL_MAX_CHANGE_HANDLER( cpudsp) ;

(voi d) ddl prop updat e_i nt (DDl _DEV_T_NONE, dip,
UTCDETACH, "1) ;

ddi _r eport_dev(dl p);

return (DDl _SUOCESS) ;

case DDI _RESUME:

DPRI NTF(D_ATTACH, ("cpudrv_attach: instance %l:
"DDI _RESUME cal | ed\ n", instance));

cpudsp = ddi _get_soft_state(cpudrv_state, instance);
ASSERT( cpudsp != NULL);

/*
* Nothing to do for resune, if not doing active PM
)

if (!cpudrv_is_enabl ed(cpudsp))
return (DDI_SUCCESS);

mut ex_ent er (&cpudsp- >l ock) ;
/*

* Driver needs to assune that CPU is running at unknown speed
* at DDI_RESUME and switch it to the needed speed. W assune
* that the needed speed is full speed for us.
*
/
cpudsp- >cpudrv_pm cur _spd = NULL;
CPUDRV_MONI TOR_| NI T( cpudsp) ;
mut ex_exi t (& pudsp- >l ock) ;
CPUDRV_REDEFI NE_TOPSPEED( di p) ;
return (DDl _SUCCESS);

defaul t:

}

return (DDl _FAI LURE);

cpudrv_detach(dev_info_t *dip, ddi_detach_cmd_t cnd)
{
int i nst ance;
cpudrv_devstate_t *cpudsp;
cpudrv_pmt *cpupm

#i f defined(

i nstance

= ddi _get _i nstance(dip);

switch (cnd) {
case DDl _DETACH:

DPRI NTF(D_DETACH, ("cpudrv_detach: instance %: "
" DDl _DETACH cal | ed\n", instance));

__X86)

cpudsp = ddi _get_soft_state(cpudrv_state, instance);
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#el se

#endi f

ASSERT( cpudsp != NULL);

/*
* Nothing to do for detach, if no doing active PM
*/

if (!cpudrv_is_enabl ed(cpudsp))
return (DDI_SUCCESS);

/*
* uninstall PPC/_TPC change notification handl er
*/

CPUDRV_UNI NSTALL_MAX_CHANGE_HANDLER( cpudsp) ;

/*
* destruct platformspecific resource
*

if (!cpudrv_mach_fini (cpudsp))
return (DDl _FAI LURE);

nmut ex_ent er (&cpudsp- >l ock) ;

CPUDRV_MONI TOR_FI NI (cpudsp) ;

cv_destroy(&pudsp->cpudrv_pm ti neout _cv);

mut ex_dest r oy( & pudsp- >cpudrv_pm ti neout _I| ock) ;

ddi _t askqg_dest roy(cpudsp->cpudrv_pmtq);

cpudrv_free(cpudsp);

mut ex_exi t (& pudsp- 5| ock) ;

mut ex_dest r oy( & pudsp- >l ock)

ddi _soft_state_free(cpudrv_state, instance);

(voi. d) ddl _prop_updat e_i nt (DDl _DEV_T_NONE, dip,
AUTCDETACH, 0);

ret ur n (| DD| I _SUCCESS) ;

If the only thing supported by the driver is power
managenent, we can in future enhance the driver and
franework that loads it to unload the driver when

* user has disabl ed CPU power nmanagenent.

*/

return (DDl _FAI LURE);

* ok ok ok

case DDl _SUSPEND:
DPRI NTF( D_DETACH, ("cpudrv_detach: instance %l:
"DDI _SUSPEND cal | ed\ n", instance));

cpudsp = ddi _get_soft_state(cpudrv_state, instance);
ASSERT( cpudsp != NULL);

* Nothing to do for suspend, if not doing active PM
*

if (!cpudrv_is_enabl ed(cpudsp))
return (DDl _SUCCE

During a checkpoint-resume sequence, framework will
stop interrupts to quiesce kernel activity. This will
| eave our nonitoring systemineffective. Handle this
by stopping our nonitoring systemand bringing CPU
to full speed. In case we are in special direct pm
node, we | eave the CPU at whatever speed it is. This
is harm ess other than speed.

/

mut ex_ent er (&cpudsp- >l ock) ;

cpupm = &(cpudsp->cpudrv_pm;

* ok % ok ok ok kb 3k



new usr/src/uts/comon/i o/ cpudrv.c

489 DPRI NTF( D_DETACH, ("cpudrv_detach: instance %l: DDl _SUSPEND - "
490 "cur_spd %, topspeed %\ n", instance,

491 cpupm >cur _spd- >pm | evel ,

492 CPUDRV_TOPSPEED( cpupn) - >pm | evel ));

494 CPUDRV_MONI TOR_FI NI (cpudsp) ;

496 if (!cpudrv_direct_pm &k (cpupm >cur_spd !=

497 CPUDRV_TOPSPEED( cpupm) ) ) {

498 if (cpupm >pm busycnt < 1) {

499 if ((pm.busy_conponent (di p, CPUDRV_COVP_NUM
500 == DDI _SUCCESS)) {

501 cpupm >pm busycnt ++;

502 } else {

503 CPUDRV_MONI TOR_I NI T( cpudsp) ;

504 mut ex_exi t (& pudsp- >l ock) ;

505 cmrm_err (CE_WARN, "cpudrv_detach:
506 "instance %l: can’t busy CPU "
507 conponent”, instance);

508 return (DDl _FAI LURE);

509 }

510 }

511 mut ex_exi t (&pudsp- >l ock) ;

512 if (pmraise_power (dip, CPUDR\/ COVP_NUM

513 CPUDRV_TOPSPEED( cpupm) - >pm | evel ) ! =

514 DDl _SUCCESS) {

515 mut ex_ent er (&cpudsp- >l ock) ;

516 CPUDRV_MONI TOR_I NI T( cpudsp) ;

517 mut ex_exi t (&cpudsp- >l ock) ;

518 cmm_err (CE_WARN, "cpudrv_detach: instance %d:
519 "can't raise CPU power level to %d",
520 i nstance,

521 CPUDRV_TOPSPEED( cpupn) - >pm | evel ) ;

522 return (DDl _FAI LURE);

523 } else {

524 return (DDl _SUCCESS);

525 }

526 } else {

527 mut ex_exi t (& pudsp- >l ock) ;

528 return (DDl _SUCCESS);

529 }

531 defaul t:

532 return (DDl _FAI LURE);

538 }

534 }

536 /*

537 * Driver power(9e) entry point.

538 *

539 * Driver’s notion of current power is set *only* in power(9e) entry point
540 */ after actual power change operation has been successfully conpl et ed.
541 *

542 /* ARGSUSED */
543 static int

544 cpudrv_power (dev_info_t *dip, int conp, int |evel)

545 {

546 int

547 cpudrv_devstate_t
548 cpudrv_pm t

549 cpudrv_pm spd_t
550 bool ean_t

551 int

553 i nstance

i nstance;
*cpudsp;
*cpudrvpm
*new_spd;
i s_ready;
ret;

= ddi _get _i nstance(dip);
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DPRI NTF( D_POWER, ("cpudrv_power:
i nstance,

if ((cpudsp ddi _get_soft_state(cpudrv_state,

}
/

is_ready =

*

* We're not ready until we can

*

instance %l: |evel %\ n",
level));

i nstance)) == NULL)
err(CE_V\ARN, "cpudrv_power: instance %l: can't "
'get state", instance);

return (DDl _FAI LURE);

get a cpu_t

(cpudrv_get _cpu(cpudsp) == DDI _SUCCESS) ;

mut ex_ent er (&cpudsp- >l ock) ;
cpudrvpm = &( cpudsp- >cpudrv_pn);

}

normal operation,
| ower the power |evel.
in special direct pm node.
the change is due to a request to govern the max speed.

we fail if we are busy and request is
We let this go through if the driver
On x86, we also let this through

(!cpudrv_direct_pm & (cpudrvpm >pm busycnt >= 1) &&
I cpudrv_is_governor _t hread(cpudrvpm) {

new

if ((cpudrvpm >cur_spd != NULL) &&
(level < cpudrvpm >cur_spd->pm|evel)) {
nut ex_exi t (&cpudsp- >| ock) ;
return (DDl _FAI LURE);

}
for (new_spd = cpudrvpm >head_spd; new spd; new spd =
spd- >down_spd)
if (new_spd->pml|evel == level)
br eak;

EE T

*

*/

(!'new spd) {

CPUDRV_RESET_GOVERNOR THREAD( cpudr vpn) ;
mut ex_exi t (&cpudsp >| ock) ;
cmm_err (CE_WARN, "cpudrv_power: instance %l:
"can’t | ocate new CPU speed", instance);
return (DDl _FAI LURE);

We currently refuse to power manage if the CPUis not ready to

t ake
for i

Additionally, for x86 platforms we cannot power manage an instance,

unti |

cross calls (cross calls fail silently if CPUis not ready

t).

it has been initialized.

if (is_ready) {

is_ready = CPUDRV_XCALL_I S_READY( cpudsp->cpu_i d);
if (lis_ready) {
DPRI NTF( D_POWER, ("cpudrv_power: instance %l:
"CPU not ready for x-calls\n", instance));
} elseif (!(is_ready = cpudrv power ready(cpudsp >cp))) {
DPRI NTF(D POVNER, ("cpudrv_power: Instan
"waiting for all CPUs to be power manageabl e\n",
i nstance));

}

if (lis_ready) {

~
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/*
*lniti
*/

static i

cpudrv_i

670 {

671
672
673
674
675
676
677
678

680
681
682
683
684
685

CPUDRV_RESET_GOVERNOR_THREAD( cpudr vpn) ;
mut ex_exi t (& pudsp- >l ock) ;
return (DDl _FAI LURE);
}
/*
* Execute CPU specific routine on the requested CPU to
* change its speed to nornal - speed/ divisor.
*

if ((ret = cpudrv_change_speed(cpudsp, new spd)) != DDl _SUCCESS) {

cmm_err (CE_WARN, "cpudrv_power:
"cpudrv_change_speed() return = %", ret);
mut ex_exi t (& pudsp- >l ock) ;
return (DDl _FAI LURE);
}

/*
* Reset idle threshold time for the new power |evel.
*
/
if ((cpudrvpm >cur_spd != NULL) && (level <
cpudrvpm >cur _spd->pm | evel ))
if (pm.idle_conponent(di p, CPUDRV_COWP_NUM ==
DD SUCCESS)
if (cpudrvpm >pm busycnt >= 1)
cpudr vpm >pm busycnt - - ;
} else {
cm err(CE WARN, "cpudrv_power:
"can't idle CPU conponent”,
ddi _get _i nstance(dip));

}
/*
* Reset various paranmeters because we are now running at
cpudrvpm >l ast quan_nstate[ CM5_| DLE] = 0
cpudr vpm >l ast quan_nst at e[ CM5_SYSTEM = 0;
cpudr vpm >l ast quan_nst at e] CM5_USER] = 0
cpudrvpm >l ast quan_ticks = 0;

cpudrvpm >cur _spd = new spd
CPUDRV_RESET_GOVERNOR THREAD( cpudr vpn) ;

mut ex_exi t (& pudsp- >l ock) ;

return (DDl _SUCCESS);

al i ze power mmnagenent data.

nt
nit(cpudrv_devstate_t *cpudsp)

cpudrv_pm t
cpudrv_pm spd_t
cpudrv_pm spd_t

*cpupm = & cpudsp->cpudrv_pn);
*cur_spd;
*prev_spd = NULL;

int *speeds;

uint_t nspeeds;

int idle_cnt_percent;
int user _cnt _percent;
int i;

CPUDRV_CET_SPEEDS( cpudsp, speeds,
if (nspeeds < 2)
/* Need at |east two speeds to power nanage */
CPUDRV_FREE_SPEEDS( speeds, nspeeds);
return (DDl _FAI LURE);

nspeeds) ;

instance %l:

new speed.
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cpupm >num spd = nspeeds;

/

* ok ok ok Rk ok kb ko % ok ko % % Sk ok ok F ok

*
*/
for

Cal cul ate the watermarks and ot her paranmeters based on the
suppl i ed speeds.

One of the basic assunption is that for X anpbunt of CPU work,
if CPUis slowed down by a factor of N, the tine it takes to
do the sane work will be N* X

The driver declares that a CPUis idle and ready for slowed down,
if anmpunt of idle thread is nore than the current speed idle_hwm
wi t hout dropping bel ow i dl e_hwm a nunber of consecutive sanpling
interval s and nunber of running threads in user node are bel ow
user_Ilwm We want to set the current user_|lwmsuch that if we
just switched to the next slower speed with no change in real work
| oad, the ampbunt of user threads at the slower speed will be such
that it falls below the slower speed’s user_hwn If we didn't do
that then we will just come back to the higher speed as soon as we
go down even with no change in work | oad.

The user_hwmis a fixed precentage and not cal cul ated dynamically.

We bring the CPUup if idle thread at current speed is |less than
the current speed idle_|lwnfor a nunber of consecutive sanpling
intervals or user threads are above the user_hwm for the current
speed.

(i =0; i < nspeeds; i++)
cur_spd = kmem zal | oc(si zeof (cpudrv_pmspd_t),
cur_spd >speed = speeds[i];
if (i ==0) { /* normal speed */
cpupm>head spd = cur spd;
CPUDRV_TOPSPEED( cpupn) = cur_spd;
cur_spd->quant _cnt = CPUDRV_QUANT_CNT_NORMAL;
cur_spd->i dl e_hwm =
(cpudrv_idl e_hwm* cur_spd->quant_cnt) / 100;
/* can't speed anynore */
cur_spd->idle_lwn= 0;
cur _spd->user _hwm = Ul NT_MAX;
} else {
cur _spd- >quant _cnt = CPUDRV_QUANT_CNT_OTHR;
ASSERT( prev_spd != NULL);
prev_spd- >down_spd = cur_spd;
cur _spd->up_spd = cpupm >head_spd;

/

KM _SLEEP) ;

*
* Let’'s assume CPU is considered idle at full speed
* when it is spending 1%of tine in running the idle
* thread. At full speed, CPU will be busy (100 - 1) %
* of times. This % of busyness increases by factor of
* N as CPU slows down. CPU that is idle |%of tines
* in full speed, it is idle (100 - ((100 - 1) * N)) %
* of times in N speed. The idle_Ilwmis a fixed
* percentage. A large value of N may result in
* jdle_hwmto go belowidle_lwn W need to make sure
* that there is at |east a buffer zone seperation
* pbetween the idle_|lwnand idl e_hwm val ues.
*
/
idle_cnt_percent = CPUDRV_| DLE_CNT_PERCENT(
cpudrv_idle hwm speeds, i);
idle_cnt_percent = max(idle_cnt_percent,
(cpudrv_idle_l wn + cpudrv_i dl e_buf _zone));
cur_spd->i dl'e_hwm =
(1dle_cnt_percent * cur_spd->quant_cnt) / 100;
cur_spd->idle_| wn =
(cpudrv_idle_lwn* cur_spd->quant_cnt) / 100;
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753 /*

754 * The |wmfor user threads are determ ned such that
755 * if CPU slows down, the |oad of work in the
756 * new speed would still keep the CPU at or bel ow the
757 * user_hwmin the new speed. This is to prevent
758 * the quick junp back up to higher speed.

759 *

760 cur _spd- >user _hwm = (cpudrv user _hwm *

761 cur _spd->quant _cnt) / 100;

762 user _cnt _percent = CPUDRV USER_CNT, _ PERCENT(
763 cpudrv_user _hwm speeds, i);

764 prev_spd->user _| wn =

765 (user_cnt_percent * prev_spd->quant_cnt) / 100;
766

767 prev_spd = cur_spd;

768

769 /* Sl owest speed. Can’t slow down anynore */

770 cur_spd->i dl e_hwm = Ul NT_MAX;

771 cur_spd->user_lwm = -1;

772 #ifdef DEBUG

773 DPRI NTF(D PMINT, ("cpudrv_init: instance %l: head_spd spd %,
774 num spd %\ n", ddi_get_i nstance(cpudsp->dip),

775 cpupm >head spd >speed, cpupm >num spd));

776 (cur_spd = cpupm >head_spd; cur_spd; cur_spd = cur_spd->down spd)
777 DPRINTF(D_PM INIT, ("cpudrv_init: instance %: speed %,
778 "down_spd spd %, i1dle_hwm%, user_|wm?%, "

779 "up_spd spd %, ide | wn %, user_hwm %,

780 "quant _cnt %\ n", ddi _get |nstance(cpudsp >di p),
781 cur _spd- >speed,

782 (cur_spd->down_spd ? cur_spd->down_spd->speed : 0),
783 cur_spd->i dl e_hwm cur_spd->user_| wm

784 (cur_spd->up_spd ? cur_spd->up_spd->speed : 0),
785 cur_spd->idl e_lwn cur_spd->user_hwm

786 cur_spd- >quant _cnt));

787 1

788 #endif /* DEBUG */

789 CPUDRV_FREE_SPEEDS( speeds, nspeeds);

790 return (DDl _SUCCESS);

791 }

793 [ *

794 * Free CPU power nanagenent data.

795 */

796 static void

797 {cpudrv_free(cpudrv_devstat e_t *cpudsp)

798

799 cpudrv_pm t *cpupm = &( cpudsp->cpudrv_pnm ;

800 cpudrv_pm spd_t *cur_spd, *next_spd;

802 cur_spd = cpupm >head_spd;

803 while (cur_spd) {

804 next _spd = cur_spd- >down_spd;

805 kmem free(cur_spd, sizeof (cpudrv_pmspd_t));

806 cur_spd = next_spd;

807 }

808 bzero(cpupm sizeof (cpudrv_pmt));

809 }

811 /*

812 * Create pm conponents property.

813 */

814 static int

815 cpudrv_conp_create(cpudrv_devstate_t *cpudsp)

816 {

817 cpudrv_pm t *cpupm = &(cpudsp->cpudrv_pm;
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818
819
820
821
822
823
824

826
827
828
829
830
831
832
833
834

836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861

863
864
865
866
867
868
869
870

872
873
874
875
876
877
878 }

880 /
881
882

*

cpudrv pm spd_t *cur _spd;

char *pnt;
int si ze;

char narre[] = "NAME=CPU Speed";
i nt IPE

uint_t conp_spd;

int result = DDl _FAI LURE;

pnt = kmem zaIIoc((cpupm>num spd + 1) * sizeof (char *), KM SLEEP);
si ze = CPUDRV_COWP_SI ZE|
if (cpupm >num spd > CPLDRV COVP_MAX_VAL) {
crm_err (CE_WARN, "cpudrv_conp_create: instance %l:
"nunber of speeds exceeded limts",
ddi _get _i nst ance( cpudsp->di p));
kmem free(pnc, (cpupm >numspd + 1) * sizeof (char *));
return (result);

}
for (i = cpupm >num spd, cur_spd = cpupm >head_spd; i > 0;
i--, cur_spd = cur spd >down_spd) {
cur _spd- >pm|eve| =i
prneli] = kmem zal | OC((SI ze * sizeof (char)), KM SLEEP);
conp_spd = CPUDRV_COWP SPEED(cpupm cur_spd);
if (conp_ spd>CPUDR’VCO\/PNAX AL)
cm err(CE WARN, "cpudrv_conp_create: "
"instance %d: speed exceeded limts",
ddi _get _i nstance(cpudsp->di p));
for (j = cpupm>numspd; j >=i; J--) {
kmem free(pnc[j], size * sizeof (char));
kmem free(pnc, (cpupm >numspd + 1) *
si zeof (char *));
) return (result);
CPUDRV_COWP_SPRI NT( prc[i], cpupm cur _spd, conp_spd)
DPRI NTF(D PM_COMP_CREATE, ("cpudrv_conp_create: "
"instance %l: pm conponents power |evel %l string "%’ \n",
ddi _get _i nstance(cpudsp->dip), i, pnt[i]));
}
pnt[ 0] = krmem zal | oc(sizeof (name), KM SLEEP);

(void) strcat(pnc[0], nane);

DPRI NTF( D_PM _COWP_CREATE, ("cpudrv_conp_create:
"pm conponent s conponent nane ' %’ \n",
ddi _get _i nst ance( cpudsp->di p), pnc[0]));

if (ddi _prop_update_string_array(DD _DEV_T_NONE, cpudsp->dip,
"pm conmponents”, pnt, cpupm >numspd + 1) == DDl _PROP_SUCCESS) {
result = DDI _SUCCESS;
} else {
cmm_err (CE_WARN, "cpudrv_conp_create: instance %d:
“can't create pmconponents property",
ddi _get _i nst ance( cpudsp->dip));

instance %:

}

for (i = cpupm>numspd; i > 0; i--) {
kmem free(pnc[i], size * sizeof (char));

kmem free(pnc[0], sizeof (nane));
kmem free(pnc, (cpupm >numspd + 1) * sizeof (char *));
return (result);

* Mark a conponent idle.

*/

883 #define CPUDRV_MONI TOR PM | DLE_COMP(di p, cpupm) { \

10
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884 if ((cpupnj >pm busycnt >= 1) {\ 950 {
885 (pm.idle conponent((dl p), CPUDRV_COWP_NUM == 951 cpudrv_devstate_t *cpudsp = (cpudrv_devstate_t *)arg;
886 DDl _SUCCESS) { \
887 DPRI NTF(D_PM_MONI TOR, ("cpudrv_nonitor: " \ 953 /*
888 "instance %d: pm.idl e_conponent called\n", \ 954 * W& are here because the |ast task has schedul ed a tineout.
889 ddi _get _i nstance((dip)))); \ 955 * The queue should be enpty at this tinme.
890 (cpupm) - >pm busycnt--; \ 956 */
891 } else {\ 957 nmut ex_ent er (&cpudsp- >cpudrv_pm ti neout _| ock);
892 cmm_err (CE_WARN, “cpudrv_nonitor: instance %d: " \ 958 if ((ddi _taskqg_dispatch(cpudsp->cpudrv_pmtq, cpudrv_nonitor, arg,
893 "can’t idle CPU conponent”, \ 959 DDI _NOSLEEP)) != DDl _SUCCESS) {
894 ddi _get _i nstance((dip))); \ 960 nmut ex_exli t (& pudsp- >cpudrv_pm ti meout _| ock) ;
895 P\ 961 DPRI NTF(D_PM MONI TOR, ("cpudrv_nonitor_disp: failed to "
896 P\ 962 "di spatch the cpudrv_nonitor taskg\n"));
897 } 963 mut ex_ent er (& pudsp- >l ock) ;
964 CPUDRV_MONI TOR | NI T( cpudsp) ;
899 /* 965 mut ex_exi t (& pudsp- >l ock) ;
900 * Marks a conponent busy in both PMframework and driver state structure. 966 return;
901 */ 967 }
902 #defi ne CPUDRV_MONI TOR_PM BUSY_COWP(di p, cpupnm) { \ 968 cpudsp->cpudrv_pm ti neout _count ++;
903 if ((cpupnj >pm busycnt < 1) { \ 969 mut ex_exi t (& pudsp- >cpudrv_pm ti meout _| ock);
904 1 f (pm busy conponent ((dip), CPUDRV_COW_NUM == 970 }
905 SS) { \
906 DPRI NTF(D PM MONI TOR, ("cpudrv_nonitor: " \ 972 | *
907 "instance %: pm busy_conponent called\n", \ 973 * Monitors each CPU for the anpbunt of tine idle thread was running in the
908 ddi _get_instance((dip)))); \ 974 * Jlast quantum and arranges for the CPU to go to the |ower or higher speed.
909 (cpupm) - >pm_busycnt ++; \ 975 * Called at the tine interval appropriate for the current speed. The
910 } else {\ 976 * time interval for nornal speed is CPUDRV_QUANT_CNT_NORMAL. The tinme
911 crm_err (CE_WARN, "cpudrv_nonitor: instance %l: " \ 977 * interval for other speeds (including unknown speed) is
912 "can’'t busy CPU conponent”, \ 978 * CPUDRV_QUANT_CNT_OTHR.
913 ddi _get _instance((dip))); \ 979 */
914 P\ 980 static void
915 P 981 cpudrv_nonitor(void *arg)
916 } 982 {
983 cpudrv_devstate_t *cpudsp = (cpudrv_devstate_t *)arg;
918 /* 984 cpudrv_pm t *cpupm
919 * Marks a conponent busy and calls pmraise_power(). 985 cpudrv_pm spd_t *cur_spd, *new_spd;
920 */ 986 dev_info_t *di p;
921 #defi ne CPUDRV_MONI TOR_PM BUSY_AND_RAI SE(di p, cpudsp, cpupm new spd) { \ 987 ui nt_t idle_cnt, user_cnt, systemcnt;
922 int ret; \ 988 cl ock_t ticks;
923 /*\ 989 uint_t tick_cnt;
924 * Mark driver and PM franework busy first so framework doesn’t try \ 990 hrtime_t nensecs[ NCMSTATES] ;
925 * to bring CPU to | ower speed when we need to be at higher speed. \ 991 bool ean_t i s_ready;
926 *[ 0\
927 CPUDRV_MONI TOR_PM BUSY_COMP( (di p), (cpupnm)); \ 993 #define GET_CPU MSTATE CNT(state, cnt) \
928 mut ex_exi t (& cpudsp) - >l ock); \ 994 mensecs[state] = NSEC_ TO TI CK(nmsnsecs[state]); \
929 DPRI NTF(D_PM MONI TOR, ("cpudrv_nonitor: instance %l: " \ 995 if (cpupm >l astquan_nstate[state] > nsnsecs[state]) \
930 "pmraise_power called to %\ n", ddi_get_instance((dip)), \ 996 nmensecs[state] = cpupm >l astquan_nstate[state]; \
931 (new_spd->pm | evel ))); \ 997 cnt = nmensecs[state] - cpupm >l astquan_nstate[state]; \
932 ret = pmraise_power ((di p) CPUDRV_COWP_NUM (new_spd->pm|evel)); \ 998 cpupm >l ast quan_nst ate[ state] = nsnsecs] st at e]
933 if (ret I'= DDl _SUCCESS) {
934 cmm_err (CE_WARN, "cpudrv_nonitor: instance %l: can’'t " \ 1000 /*
935 "rai se CPU power |evel", ddi_get_instance((dip))); \ 1001 * W're not ready until we can get a cpu_t
936 1\ 1002 */
937 nmut ex_ent er (&( cpudsp) - >l ock); \ 1003 is_ready = (cpudrv_get_cpu(cpudsp) == DDl _SUCCESS);
938 if (ret == DDl _SUCCESS && cpudsp >cpudrv_pm cur_spd == NULL) { \
939 cpudsp->cpudrv_pm cur_spd = new_spd; \ 1005 mut ex_ent er (&cpudsp- >l ock) ;
940 P 1006 cpupm = &( cpudsp->cpudrv_pm ;
941 } 1007 if (cpupm>tinmeout_id == 0)
1008 mut ex_exi t (& pudsp- >l ock) ;
943 /| * 1009 goto do_return;
944 * |In order to nonitor a CPU, we need to hold cpu_lock to access CPU 1010
945 * statistics. Holding cpu_lock is not allowed froma callout routine. 1011 cur_spd = cpupm >cur _spd;
946 * We dispatch a taskq to do that job. 1012 di p = cpudsp- >di p;
947 */
948 static void 1014 /*
949 cpudrv_noni tor_di sp(void *arg) 1015 * W assune that a CPUis initialized and has a valid cpu_t
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1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043

1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060

1062
1063
1064
1065

1067
1068
1069
1070

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081

* structure, if it is ready for cross calls. If this changes,
* additional checks might be needed.
*
* Additionally, for x86 platforns we cannot power nanage an
* instance, until it has been initialized.
if (is_ready) {

is_ready = CPUDRV_XCALL_I S _READY(cpudsp->cpu_i d);

if (!is_ready)
DPRI NTF(D_PM MONI TOR, ("cpudrv_nonitor: instance %d:
"CPU not ready for x-calls\n",
ddi _get _i nstance(dip)));
} else if (!(is_ready = cpudrv_| power _ready(cpudsp->cp))) {
DPRI NTF(D PM_MONI TOR, ("cpudrv_nonitor: 1nstance %l:
"waiting for all CPUs to be power nanageabl e\n"
) ddi _get _i nstance(dip)));

if (!is_;eady) {

* Make sure that we are busy so that framework doesn’t
* try to bring us down in this situation.
*/
CPUDRV_MONI TOR_PM BUSY_COWP(di p, cpupm;
CPUDRV_MONI TOR_I NI T( cpudsp) ;
mut ex_exi t (& pudsp- >l ock) ;
goto do_return;

}

/*
* Make sure that we are still not at unknown power |evel.
*
/
if (cur_spd == NULL) {
DPRI NTF(D PM_MONI TOR, (“cpudrv noni tor: instance %: "
"cur_spd is unknown\n", ddi _get_instance(dip)));
CPUDRV_MONI TOR_PM BUSY AND_RAI SE(di p, cpudsp, cpupm
CPUDRV_TOPSPEED( cpupm ) ;
/*
* We just changed the speed. Wait till at |east next
* call to this routine before proceedi ng ahead.
*
/

CPUDRV_MONI TOR_| NI T( cpudsp) ;
mut ex_exi t (& pudsp- >l ock) ;
goto do_return;

}

if (!cpupm >pm started)
cpupm >pm started = B_TRUE;
cpudrv_set _supp_ freqs(cpudsp)
}

get _cpu_nst at e( cpudsp->cp, nBnsecs);
GET_CPU_MSTATE_CNT(CMVS_I DLE, idle_cnt);
GET_CPU_MSTATE_CNT(CMS_USER, user_cnt);
GET_CPU_MSTATE_CNT( CMS_SYSTEM syst em | cnt)

/*
* We can’t do anything when we have just switched to a state
* because there is no valid tinestanp.
*
if (cpupm >l astquan_ticks == 0) {
cpupm >l ast quan_ticks = NSEC TO TI CK(gethrtine());
CPUDRV_MONI TOR_| NI T( cpudsp) ;
mut ex_exi t (& pudsp- >l ock) ;
goto do_return;
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1083 /*

1084 * Various waternmarks are based on this routine being called back
1085 * exactly at the requested period. This is not guaranteed

1086 * because this routine is called froma taskq that is dispatched
1087 * froma tineout routine. Handle this by finding out how many
1088 * ticks have el apsed since the last call and adjusting

1089 * the idle_cnt based on the delay added to the requested period
1090 * by timeout and taskg.

1091 */

1092 ticks = NSEC_TO_TI CK(gethrtinme());

1093 tick_cnt ticks - cpupm >l astquan_ti cks;

1094 ASSERT(t i ck _cnt 1= 0);

1095 cpupm >l ast quan_ticks = ticks;

1097 /*

1098 * Tine taken between recording the current counts and

1099 * arranging the next call of this routine is an error in our
1100 * calculation. We mininmze the error by calling

1101 */CPUDRV_IVU\II TOR_INT() here instead of end of this routine.

1102 *

1103 CPUDRV_MONI TOR_|I NI T( cpudsp) ;

1104 DPRI NTF(D PM_MONI TOR ! VERB(BE ("cpudrv_nonitor: instance %d:

1105 "idle count %l, user count %l, system count %, pml|evel %,
1106 "pm busycnt %l\ n", ddi_get_instance(dip), idle_cnt, user_cnt,
1107 systemcnt, cur_spd->pm/|evel, cpupm >pm busycnt));

1109 #ifdef DEBUG

1110 /*

1111 * Notify that timeout and taskq has caused del ays and we need to
1112 * scal e our paraneters accordingly.

1113 *

1114 * To get accurate result, don't turn on other DPRINTFs with

1115 * the followi ng DPRINTF. PROM cal | s generated by other

1116 * DPRI NTFs changes the timng.

1117 */

1118 if (tick_cnt > cur_spd->quant_cnt) {

1119 DPRI NTF(D PM_MONI TOR_DELAY, ("cpudrv_nonitor: instance %: "
1120 "tick count % > quantum count %\n"

1121 ddi _get _i nstance(dip), tick_cnt, cur_spd->quant_cnt));
1122 1

1123 #endif /* DEBUG */

1125 /*

1126 */Adj ust counts based on the del ay added by tineout and taskq.
1127 *

1128 idle_cnt = (idle_cnt * cur_spd->quant_cnt) / tick_cnt;

1129 user_cnt = (user_cnt * cur_spd->quant_cnt) / tick_cnt;

1131 if ((user_cnt > cur_spd->user_hwr) || (idle_cnt < cur_spd->idle_|lwn&&
1132 cur_spd->i dl e_blwm cnt >= cpudrv_idle_blwmcnt_max)) {

1133 cur_spd->idl e_blwncnt = 0O;

1134 cur _spd->i dl e_bhwm cnt = 0;

1135 /*

1136 * In normal situation, arrange to go to next higher speed.
1137 * If we are running in special direct pmnode, we just stay
1138 * at the current speed.

1139 */

1140 if (cur_spd == cur_spd->up_spd || cpudrv_direct_pm {
1141 CPUDRV_MONI TOR_PM BUSY_COWP(di p, cpupnm;

1142 } else {

1143 new_spd = cur_spd->up_spd;

1144 CPUDRV_MONI TOR_PM _BUSY_ AND RAl SE(di p, cpudsp, cpupm
1145 new_spd) ;

1146 }

1147 } else if ((user_cnt <= cur_spd->user_|lwn &&
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1148 (idle_cnt >= cur_spd->idle_hwr) || !CPU_ACTI VE(cpudsp->cp)) { 1214 return (DDl _SUCCESS);
1149 cur_spd->idl e_blwncnt = O; 1215 }
1150 cur _spd->i dl e_bhwm cnt = 0;

1151 /*

1152 * Arrange to go to next |ower speed by informng our idle
1153 * status to the power nanagenent franework

1154 */

1155 CPUDRV_MONI TOR_PM_| DLE_COWP(di p, cpupm;

1156 } else {

1157 /*

1158 * |f we are between the idle water marks and have not
1159 * been here enough consecutive times to be considered
1160 * busy, just increment the count and return.

1161

1162 i f ((idle_cnt < cur_spd->idl e_hwn) &&

1163 (idle_cnt >= cur_spd->idle_|lwn) &&

1164 (cur_spd->i dl e_bhwm cnt < cpudrv_i dl e_bhwm cnt _max)) {
1165 cur _spd- >i dle blwncnt = 0;

1166 cur _spd->i dl e_bhwm cnt ++;

1167 mut ex_exi t (&cpudsp- >l ock)

1168 goto do_return;

1169

1170 if (idle_cnt < cur_spd->idle_|wn) {

1171 cur _spd->i dl e_bl wm cnt ++;

1172 cur_spd- >i dl e_bhwm cnt = 0;

1173 }

1174 /*

1175 * Arranges to stay at the current speed.

1176 *

1177 CPUDRV_MONI TOR_PM BUSY_COWP(di p, cpupm;

1178 }

1179 mut ex_exi t (&cpudsp- >l ock) ;

1180 do_return:

1181 nmut ex_ent er (& pupm >t i neout _| ock) ;

1182 ASSERT( cpupm >t i meout _count > 0);

1183 cpupm >t | meout _count - -;

1184 cv_si gnal (&pupm >ti neout _cv);

1185 mut ex_exi t (& pupm >t i meout _| ock) ;

1186 }

1188 /*

1189 * get cpu_t structure for cpudrv_devstate_t

1190 */

1191 int

1192 ?pudrv_get_cpu(cpudrv_devst ate_t *cpudsp)

1193

1194 ASSERT(cpudsp != NULL);

1196 /*

1197 * return DDl _SUCCESS if cpudrv_devstate_t

1198 * already contains cpu_t structure

1199 *

1200 if (cpudsp->cp != NULL)

1201 return (DDl _SUCCESS);

1203 if (MJTEX_HELD( &pu_|l ock)) {

1204 cpudsp->cp = cpu_get (cpudsp->cpu_id);

1205 } else {

1206 mut ex_ent er (&cpu_| ock);

1207 cpudsp->cp = cpu get(cpudsp >cpu_id);

1208 mut ex_exi t (& pu_l ock) ;

1209 }

1211 if (cpudsp->cp == NULL)

1212 return (DDl _FAI LURE);




