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The Power Manager 2.0 is an update to Mac OS that
facilitates the implementation of a more aggressive power
management policy, and supports new capabilitiesin the
latest Macintosh hardware and the NewWorld ROM
architecture.

Power Manager 2.0 isavailable on al iMacs, Blue & White
G3 and Power Mac G4 desktops, the "bronze keyboard"
PowerBook G3 Series, the iBook, and future portables and
desktops.

Whileinternal changes have been made to the Mac OSto
support Power Manager 2.0, there are afew new API
routines that are available to developers. Thus, this document
describes the features new or updated in Power Manager
2.0. For complete details on using Power Manager services,
please see the chapter "Power Manager" in Inside
Macintosh: Devices .

This Noteis not only directed at application developers who
previoudy had concerns about running on portables, but
indeed to all Mac OS application developers. Device Driver
writers on the other hand, should review Updating Drivers
for PM 2.0 for detailed information on how to support
removal of power to the PCI dots.
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Participating in Power M anagement

The new Power Manager isless and less a PowerBook-specific manager. Indeed, the new Power Manager
performs the same power savings activities on desktop machines (where supported) asit does on
portables, and will continue to do so in future products. It isimportant to use power efficiently in all
computer systems, even those that never |eave the den or office.

With the introduction of the new nanokernel that first became availablein Mac OS 8.6 atask is alowed to
block when it is not busy or does not require CPU time. As aresult, the processor (or in some cases
multiple processors), can be put into alow-power state until needed. This providesimproved power
savings, which trand ates to a noticeable improvement in battery life.

In order to take advantage of the new power-saving capability, applications and other software can help
keep the system idle by ssmply following some basic guidelines.

WaitNextEvent

Do not use azero deep value in your callsto Wai t Next Event . Doing so causes your application to
monopolize the CPU and prevents the system from becoming idle.

VBLsand Time Tasks

Reduce your use of VBLs and Time Manager tasks, especidly if they trigger with high frequency. Again,
the more tasks that are used and the higher the frequency, the more the CPU is burdened with executing
possibly needless instructions.

Polling/Spin L ooping

Do not sitin aloop and spin, waiting for an event. Do not use a spin loop to wait for i oResul t to change

in Device Manager cals. Instead, use the new, idle-friendly PBWi t | OConpl et e routinein the Device
Manager.

OSSt at us PBWAi t | OConpl et e(1 OParanPtr ioPB, Duration timeout)

PBWai t | OConpl et e will keep the system idle until either an interrupt occurs (one which possibly affects
your wait oni oResul t ), or the specified timeout value has been reached. If the timeout has been reached,
thisroutine will return kMPTi neout Err .

Back to top
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Changesto Sleep and Wake

To meet more aggressive power management requirements, the sleep/wake process has been enhanced to

permit new hardware capabilities, including removing power from the PCI dots during deep, if possible,

and entering anew state called "deep deep.” However, the overall processis the same and the use of the

ﬁleegl gueue remains unchanged, other than additional messages that entries may or may not need to
andle.

DriverServices has been updated to provide services, which, if used by PCI (and other) device drivers,
allow devicesto control their power during the dleep/wake process a a later stage than the traditional sleep
gueue. While using these new servicesis similar to using the classic deep queue, the point at which device
power handlerswill be called is much later in the process, thereby alowing those devices to provide their
services until the last possible moment before power is removed.

Note:
For complete details on using the traditional sleep queue, see the chapter "Power Manager” in Inside
Macintosh: Devices .

Important:
Device Driver writers should review the separate document, Updating Driversfor PM 2.0 , for detailed
information on how to support removal of power to the PCI dots.

Back to top

Device Power Handlers

A device power handler isaroutine called by the Power Manager that services power management
requests on behalf of devices attached to the computer.

The Power Manager defines anew low-level deep queue called the device sleep queue. The device deep
gueue is comprised of power handlers that are called with deep-related power management requests very
late in the deep process and very early in the wake process. This queue isintended primarily for device
driversto set their power state in response to a sleep or wake event. The device deep queue will receive the
same messages sent to the traditiona sleep queue, and both queues can receive some additional messages
(please see "New Sleep Messages' below).

t ypedef pascal OSStatus (*PowerHandl erProcPtr) (U nt32 nessage,
void * param
Ul nt 32 ref Con,
RegEntryl D * regEntryl D);

Thisisthe definition of a power handler. The parameter nessageis the current power management
reguest. par amis message-specific and is currently only used for kGet Devi cePower Level and

kSet Devi cePower Level messages and the kGet Power | nf o and kGet WakeOnNet | nf o messages. The
r ef Con is provided for the power handler to use. Any vaue passed in this parameter during registration
will be returned to the power handler each timeit iscaled. The last parameter, r egEnt ryI D, isthe device
that the power handler controls and is the same as that presented to the Power Manager when the power
handler was registered.

I mportant:
All power handlers should return the kPower Myt MessageNot Handl ed if they do not handle a particular
power management message.
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Back to top

New Routinesin Power Manager 2.0

AddDevicePower Handler

Y ou can use AddDevi cePower Handl er to add apower handler to the device Seep queue. regEnt ryl Dis
the address of your device's registry entry I1D. Note that thisisarequired parameter and avalid

RegEnt ryl D must be provided. handl er isthe power handler you are registering for the given device.
Thisis apointer to PowerPC code and NOT aroutine descriptor. Only PowerPC code can register a
power handler, so aroutine descriptor is not required. Ther ef Con field isfor your internal use and will be
passed back to you on each power management request. devi ceType isastring describing the type of
device you have. Most power handlers wont need to use this parameter as the Power Manager will lookup
your device type based on ther egEnt r yI D parameter.

OSSt at us AddDevi cePower Handl er (RegEntryl DPtr regEntryl D,
Power Handl er ProcPtr handl er,
Ul nt 32 ref Con,
char * deviceType);

RemoveDevicePower Handler

Y ou can use RenoveDevi cePower Handl er to uninstall your power handler. r egent ryl Disthe registry
entry 1D for the device your power handler controls.

0SSt at us RenpveDevi cePower Handl er (RegEnt ryl DPt r
regentryl D);
GetDevicePower L evel

Y ou can use Get Devi cePower Level to query adevice's power handler for current power information.

OSSt at us Get Devi cePower Level (RegEntryl DPtr regEntryl D,
Power Level * devi cePowerLevel);
SetDevicePower L evel
Y ou can use Set Devi cePower Level to set adevice's power level to the state you providein the

devi cePower Level parameter. Please see "Updating Driversfor PM 2.0" for a description of power level
definitions and how to use Get Devi cePower Level and Set Devi cePower Level .

CSSt at us Set Devi cePower Level (RegEntryl DPtr regEntryl D,
Power Level devi cePower Level);

Back to top
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New Sleep Types

With Power Manager 2.0 and the latest hardware from Apple, including the iBook and later machines,
there are afew variations on deep.

Simple Sleep

Thisform of deep iswhat most have come to know as traditional PowerBook sleep. Most of the machine
is powered off, but memory is placed into self-refresh mode so that the contents are not lost while the
machineis adeep.

Safe Sleep

Thisform of deep issimilar to simple sleep, but afileiswritten to disk that represents the contents of
memory at the point of sleeping so that -- should an unexpected |oss of power occur -- the user's
working context can be fully restored upon the next startup. Currently, this variation of sleep isonly
availableif Virtual Memory isturned on in the Memory Control Panel. Safe deep is enabled if the user
checks the "Preserve memory contents on seep” checkbox in the Advanced Settings panel of the Energy
Saver Control Pandl.

Deep Sleep

Thisform of deep is one where the contents of memory are written to disk and the machineisfully
powered off. When the user presses the power key the machine is booted to the point whereit is
determined if the preserved memory contents exist on disk and, if so, memory is reconstructed and the
machine wakes up as though it had only just dept.

Deep deepiscurrently only available if Virtual Memory isturned on in the Memory Control Panel.
Currently, deep deep is only entered when the machine goesinto a Safe Sleep state and power islost
during that time (such as when battery power isfully drained while the machineis adeep).

To seeif safe or deep deep isa supported feature of a given machine, use the PMFeat ur es routine and
check to seeif the hasDeepS! eep hit is sat.

Back to top

Sleep M essages

Given the variations now possible for dlegp, the messages sent to the dleep queue and the device deep
gueue can also vary.

M essages for Simple Sleep

In this case, deep queue entries and device sleep queue entries will receive the standard set of messages:
kSl eepRequest (previoudy sl eepRequest ) or kSl eepDemand (previously s| eepDemand) and

kSl eepWakeup on wake (previoudy sl eepWakeup). These cases should be handled as before.
Alternatively, these queues will receive the various doze messages on Blue & White G3s and iMacs:
kDozeRequest , kDozeDermand, and kDozeWakeup.

M essages for Safe Sleep

In the safe leep case, the standard set of messages described above is sent, but prior to akSl eepRequest
or kSl eepDenmand, adeep queue entry will receive akSuspendRequest Or kSuspendDenand, respectively.
For the deep queue, these latter new messages are sent not only in addition to the existing messages but
also prior to them. The reason both messages are sent is that legacy software might not recognize a new
message, and therefore might not properly prepare for the imminent sleep. The device sleep queue entries
will receivethek SuspendRequest and/or kSuspendDemand message in lieu of the kSl eepRequest or
kSl eepDenmand MeSsages.



TN 1190: Power Manager 2.0 Page: 6

On wakeup, if power was lost, then the sleep queue will receive ak Suspendwakeup message in addition
and prior to akSl eepWakeup message. The device deep queue entrieswill only receive a
kSuspendWakeup if the machine is resuming from a powered-off state and is to restore the contents of
memory that were saved to disk. If waking from normal deep, both queues will receive aksl eepWakeup

message.

Very Important!

Software registered in the traditional sleep queue must maintain its own state regarding these additional
messages. For example, if software receives ak SuspendDemand message and proceeds to perform
activities such that when ak Sl eepDemand message is received those activities do not need to be
performed again, then it is up to that software to properly manage the sequence and not duplicate the
activities. For the device deep queue, since entries registered in it only receive one or the other message,
thisis not an issue.

Sleep M essage Examples

In order to clarify the complexity of the new messages, the following examples are provided to show the
order of eventsfor each type of deep. It isimportant to note that most software will not have to change
how deep is handled to run correctly with the new Power Manager, since most software typically should
not care if safe deep isbeing entered or not. In this case, follow the same guidelines as described in
Inside Macintosh: Devices . Only device driver writers and those who must do something differently in
the case of safe dleep need to understand when the new messages are sent and how to respond to them.

Note:

For older desktops (Blue & White G3s, iMacs) and machines that otherwise cannot enter the normal
deep state, replace "deep” in the following examples with "doze" (but only in the smple deep cases
since safe slegp is not available to such machines). For example, kSl eepRequest becomes
kDozeRequest .

Simple Sleep Request (Idle Sleep)
Thisis the sequence of messages sent when the user-specified seep timeout occurs.

Sleep queue sent kS| eepRequest .

If adeep queue element denies request, kSl eepRevoke sent to Sleep queue and Sleep is aborted .
Goto step 10.

Device deep queue sent kSl eepRequest .

If adevice deep queue element denies request, kSl eepRevoke sent to device eep queue and to
deep queue, and Sleep is aborted. Goto step 10.

Sleep queue sent kS| eepDenand.

Device deep queue sent kSl eepDenmand.

Machine deeps...then awakeup event occurs.

Device deep queue sent kSl eepWakeup.

Sleep queue sent Sleep kSl eepWakeup.

10. Machineisawake.

wo~NoUT AW DNEF

Simple Sleep Demand (User-Demand Sleep)
Thisisthe sequence of messages sent when the user (or alow-power condition) initiates seep:

1. Sleep queue sent kS| eepDemand.

2. Device deep queue sent kSl eepRequest .

3. If adevice deep queue dement denies request, kSl eepRevoke sent to device deep queue and
kSl eepWakeup sent to sleep queue, and deep is aborted. Goto step 8.

4. Device deep queue sent kSl eepDermand.

5. Machine deeps...then awakeup event occurs.
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6. Device deep queue sent kSl eepWakeup.
7. Sleep queue sent leep kSl eepWakeup.
8. Machineis awake.

Safe Sleep Request
Thisis the sequence of messages sent when the user-specified sleep timeout occurs for safe sleep:

Sleep queue sent kSuspendRequest .

Sleep queue sent kSl eepRequest .

If an sleep queue element denies request, kSl eepRevoke sent to sleep queue and sleep is aborted.
Goto step 14.

Device deep queue sent kSuspendRequest .

If a device degp queue element denies request, kSuspendRevoke Sent to device deep queue and
kSl eepRevoke sent to sleep queue and sleep is aborted then goto step 14.

Sleep queue sent kSuspendDenand.

Sleep queue sent kSl eepDenand.

Device deep queue sent kSuspendDenmand.

Machine deeps (and subsequently may or may not lose power)...then a wakeup/powerup event
ocCCurs.

10. If waking from normal sleep, device sleep queue sent kSl eepWakeup. Goto step 13.

11. If waking from power off, device deep queue sent k SuspendWakeup.

12. If waking from power off, deep queue sent k SuspendWakeup.

13. Sleep queue sent kSl eepWakeup.

14. Machineis awake.

©WooN® Uk wWDhE

Safe Sleep Demand
Thisis the sequence of messages sent when the user (or alow-power condition) initiates safe sleep:

Sleep queue sent kSuspendDenand.

Sleep queue sent kSl eepDenand.

Device deep queue sent kSuspendRequest .

If adevice deep queue element denies request, kSl eepRevoke sent to device deep queue and
kSl eepWakeup sent to sleep queue. Sleep is aborted, then goto step 11.

Device deep queue sent kSuspendDenmand.

Machine deeps (and subsequently may or may not lose power)...then a wakeup/powerup event
ocCCurs.

If waking from normal sleep, device sleep queue sent kSl eepWakeup then goto step 10.

If waking from power off, device deep queue sent kSuspendWakeup.

If waking from power off, deep queue sent k SuspendWakeup.

Sleep queue sent deep kSl eepWakeup.

Machine is awake.

pwWNE
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Note:

A request is always sent to the device deep queue regardless of whether the original deep isarequest
(idle) or demand (user-initiated) sleep. Thisis because device deep queue entries must always be given
the opportunity to deny adeep due to the fact that the device whose power they manage may not support
low-power deep (which can occur on Power Macintosh G4 desktops where power isremoved from the
PCI dotsif al devices support it).

Back to top

More New M essages
WakeToDoze
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ThekWakeToDoze message is sent to both the slegp queue and the device deep queue if the machineisto
wake up to a certain point to service anetwork or other request that was the cause of waking the machine
(rather than the user). Most leep queue entries will not need to respond to this message separately and
would return noEr r . Most device sleep queue entries must treat ak\WakeToDoze message in the same way
asthey treat ak Sl eepWakeup message. They should always handle and NOT ignore the message. Some
device power handlers, video devicesin particular (and possibly mass storage devices), should respond to
the request differently and only perform the minimum wake tasks short of bringing the display back to life
or spinning up the hard drive (unless necessary).

Sample handler that doesn't do anything special for kWwakeToDoze:

pascal OSStatus MyPower Handl er (Ul nt32 nessage,
voi d *param
Ul nt 32 ref Con,
RegEntryl D * regEntryl D)
{

switch (nessage)

case kWakeToDoze:

case kS| eepWakeup:
WakeMyDevi ce ();
br eak;

case kDozeToFul | WakeUp:
/1 We can ignore since we awoke fully on the kWakeToDoze mnsg
br eak;

Sample handler that DOES handle kWakeToDoze differently:

pascal OSStatus MyPower Handl er (Ul nt32 nessage,
voi d *param
Ul nt 32 ref Con,
RegEntryl D * regEntryl D)

switch (nessage)

case kWakeToDoze:
WakeMyDevi cePartial | y();
br eak;

case kSl eepWakeup:
WakeMyDevice ();
br eak;

case kDozeToFul | WakeUp:

WakeMyDevi ceFronPartial State ();
br eak;

DozeToFullWakeUp

Page: 8
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ThekDozeToFul | WakeUp message follows the kWakeToDoze message if the user has elected to wake the
machine manualy while it isin the intermediate doze state. Again,most entries may choose to ignore this
message, but those who responded to the kwakeToDoze message should perform whatever steps are
required to bring their device to afull wake state.

If the machine isin the intermediate wake state (doze) and the normal sleep timeout occurs, the sleep queue
entries will get the normal deep or suspend request messages, and should handle them accordingly asthe
machine goes back to full sleep.

GetPower Level & GetPower L evel

ThekGet Power Level and kSet Power Level messageswill only be sent to entries in the new device deep
gueue. They are used to inform a power handler in the device seep queue that a piece of software wishes
to change the state of the devices it controls by using the new DriverServices Get Devi cePower Level and
Set Devi cePower Level routines. SeeUpdating Driversfor PM 2.0 for afull description of the power
level definitions.

Devicel nitiatedWake

ThekDevi cel ni ti at edWake messageis sent to all power handlersto query if they control a device that
caused awakeup to occur. Most power handlers will not respond to this request. Devices that can wake up
the machine should respond to this message by returning an appropriate value that indicatesif the device
did initiate the wake up and if the wake up should be full using kDevi ceRequest sFul | Wake or partia
using kDevi ceRequest sWakeToDoze. These values are to be returned via the param parameter of the
power handler function.

Hereis an example of afunction that indicates to the Power Mgr that its device caused the wakeup:

pascal OSStatus MyPower Handl er (Ul nt32 nessage,
voi d *param
Ul nt 32 ref Con,
RegEntryl D * regEntryl D)

OSSt at us  status = kPower Mgt MessageNot Handl ed;
switch (nessage)

case kDevi cel niti at edWake:
*param = kDevi ceDi dNot WakeMachi ne;
if (1WkeTheMachine())
*par am = kDevi ceRequest sFul | Wake;
status = noErr;
br eak;
/'l handl e other cases

}

return err;

Back to top

Wake on Network Activity

New hardware (including iBook and Power Mac G4) has a new feature called "Wake on Network." This
means that, based on user preference, certain types of network activity will cause a slegping computer to
awaken to respond to the network request. The user (via Energy Saver) or developer can specify two
optionsinsofar as what network activity can wake a deeping machine (using the

kWakeOnNet Admi nAccessesBit and kWakeOnAl | Net AccessesBi t values described below).

kConf i gSupport sWakeOnNet Bi t isused only by power handlers for network interface cards in response
to thek Get WakeOnNet | nf o power management request where those cards support wake on network

Page: 9
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activity.

/1l Net Activity Wake Opti ons
enum
{
kConf i gSuppor t sWakeOnNet Bi t
supports wake on network
kWakeOnNet Adm nAccessesBi t
kWakeOnAl | Net AccessesBi t
kUnmount Ser ver sBef or eS|l eepBi t

1
o

[/l current interface

1, // wake on network adm n packet
2, Il wake on any packet
3, // disconnect from servers

kConf i gSuppor t sWakeOnNet Mask
kWakeOnNet Adm nAccessesMask
kWakeOnAl | Net AccessesMask
kUnmount Ser ver sBef or eS| eepMask=
(1<<kUnnmount Server sBef oreSl eepBit);

}s

(1<<kConfi gSupport sWakeOnNetBit),
(1<<kWakeOnNet Admi nAccessesBit),
(1<<kWakeOnAl | Net AccessesBit)

GetWakeOnNetwor kOptions

Get WakeOnNet wor kOpt i ons can be used to retrieve what types of network accesses the system thinks are
allowed to wake up the machine.

OptionBits Get WakeOnNet wor kOQpti ons (void);
char * deviceType);

SetWakeOnNetwor kOptions
Set WakeOnNet wor kOpt i ons can be used to instruct the system on what network events should alow the

machine to be awakened for servicing. Pass a value with the k\WakeOnNet Admi nAccessesBit and the
kWakeOnAl | Net AccessesBit Settozerointhei nOpti ons parameter to disable wake on network.

OptionBits Set WakeOnNet wor kQpti ons (OptionBits
i nOptions);

Networking Driversand Wake On Networ k
Driversthat control anetwork interface card should be sure to register a power handler with the Power

Manager (see Device Power Handlers) so that they may respond to queries about whether they caused the
system to be awakened.

ThekGet vakeOnNet | nf o message will be sent to seeif the network device that is currently selected in fact
supports waking on network activity.

ThekDevi cel ni ti at edWake message will be sent to the networking device's power handler upon
wakeup. The power handler should respond with aresult indicating if the device which the power handler
represents is responsible for waking the system. The power handler should return

kDevi ceRequest sWakeToFul | if the system should be fully awakened to service the request and

kDevi ceRequest sWakeToDoze if the system should only be partially awakened to service the request. A
partially awakened system isonethat is put into the doze state instead of the full running state.

Back to top

Adding Power Sources

Power Manager 2.0 has the provision to control and interact with a number of devices such asAC,

Page: 10
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batteries, or UPS devices that supply power to the system. As such, the Power Manager needsto be
informed of the existence and status of all attached power sourcesto reliably provide the user important
information, particularly if the system is running on battery or backup power aone (e.g., UPS).

The Power manager is made aware of the existence of these devices through the power source data
structure (referred to ssimple as a power source).

Power Source data structure
The following describes the structure of a power source:

typedef SInt16 Power Sourcel D,

struct Power Sour cePar anBl ock

{
Power Sour cel D sourcel b /1 unique ID assigned by Power Myr
U nt 16 sour ceCapaci t yUsage; /'l how current Capacity is used
Ul nt 32 sour ceVer si on; /'l use kVersi onOnePower Sour ce
OptionBits sourceAttr; /] attributes (see bel ow)
OptionBits sour ceFl ags; /1l flags (see bel ow)
Ul nt 32 current Capaci ty; /1 current capacity, in

/1 mlliwatts, or as percentage
Ul nt 32 maxCapaci ty; /1 full capacity, inmlliwatts
Ul nt 32 ti meRemai ni ng; /1l time left to deplete,

/1 in mlliwatt-hours
Ul nt 32 ti meToFul | Char ge; /'l time to charge

/1 in mlliwatt-hours
Ul nt 32 vol t age; /1 voltage in mllivolts
Sl nt 32 current; /1 current in mllianperes

/'l (negative if consuning

/1l positive if charging)
}

The power source can specify how the Power Manager should interpret the cur r ent Capaci ty field of the
power source relative to the naxCapaci t y field. Thefollowing sour ceCapaci t yUsage constants have
been defined:

enum

kCapaci tyl sAct ual = 0, /'l capacity expressed in actual units

kCapacityl sPercent O Max = 1 /'l capacity expressed as percentage
/'l of maxCapacity field

1

The following power source attribute flags can be used:

enum
bSour cel sBattery = 0, /'l power source is battery
bSour cel sAC =1, /1 power source is AC
bSour ceCanBeCharged = 2, /'l power source can be charged
bSour cel sUPS =3 /!l power source is a UPS
1

The following power source state flags can be used:
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enum
bSourcel sAvai l able = 0, /'l power source is installed
bSour cel sCharging = 1, /'l power source being charged
bChargerl sAttached = 2, /'l a charger is connected
s

AddPower Sour ce

Y ou can add a power source to the list of sources the Power Manager monitors by calling
AddPower Sour ce.

pascal OSStatus AddPower Sour ce (Power Sour cePar anBl ock *
i oSource);

The client will receive aunique Power Sour cel D which can be used to manage this power source.
i oSour ce isaparameter block containing information describing the power source. The Power Manager
retains alocal copy of thisinformation in itsinternal list of power sources.

RemovePower Sour ce

If adevice's power source isno longer available, you can tell the Power Manager to remove the source
fromitslist using RemovePower Sour ce SO that it isno longer afactor in the power summary calculation.

pascal OSStatus RenpbvePower Source (Power Sourcel D
i nSour cel D) ;

i nSour cel Disthe ID of the power source to be removed. The routine will return kNoSuchPower Sour ce
if the source with the specified Power Sour cel D was hot found in the Power Manager'slist of power
SOUrces.

UpdatePower Sour ce

Y ou can update a power source's vital statistics (power consumption rate, capacity remaining, etc.) by
caling Updat ePower Sour ce. How the source information is obtained is internal to your software.

pascal OSStatus Updat ePower Sour ce (Power Sour cePar anBl ock *
i oSour ce) ;

i 0Sour ce contains the power source information, including the Power Sour cel D assigned to your power
source, which isto be updated. The routine will return kNoSuchPower Sour ce if the source with the
specified Power Sour cel D of this parameter block was not found in the Power Manager's list of power
sources.

Example A ssmple UPS Power Source

Let's say the user attaches a UPS to the system that is capable of communicating its status to the Power
Manager. The UPS driver software should register a power source with the Power Manager to indicate its
existence:

Page: 12
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static Power Sour ceParanBl ock mySource
voi d Regi st er UPSSour ce (void)
OSStatus status = noErr;

nmy Sour ce. sour ceCapaci t yUsage = kCapaci tyl sAct ual
nmySour ce. sour ceAttr = (1<<bSourcel sUPS)
| (1<<bSourcel sAC)
| (1<<bSourcel sBattery);
/1 note how we register that we're AC AND battery as
wel | as UPS

nmy Sour ce. sour ceFl ags
nmySour ce. current Capacity
ny Sour ce. maxCapaci ty
nySour ce. ti meRenai ni ng
nySour ce. ti meToFul | Char ge
nmy Sour ce. vol t age myVol tagelnM | i Vol ts;
my Sour ce. curr ent -1234;

/1l negative if consum ng

(1<<bSourcel sAvai | abl e) ;
myCurrent CapacitylnM I 1iVWatts;
myMaxCapacitylnM | | i Watts;
secondsLef t ToDi schar ge;
secondsToFul | Char gel f Char gi ng;

st atus = AddPower Sour ce (&mySource);
/'l handl e errors

When AC power isremoved, the UPS can update the status by making the following change during its
periodic update:

voi d Updat eUPSSour ce (voi d)
OSStatus status = noErr;

/'l Gather updated data
i f (NoACConnected())
/'l note that we renove the AC attribute. This tells
/'l the Power Manager to ignore internal AC and act |ike
/1 were running off battery power
mySour ce. sour ceAttr &= ~(1<<bSourcel sAC);

mySour ce. current Capacity
nmy Sour ce. ti meRemai ni ng
mySour ce. ti neToFul | Char ge
mySour ce. vol t age
mySour ce. curr ent

myCurrent CapacitylnM I 1iWatts;
secondsLeft ToDi schar ge;
secondsToFul | Char gel f Char gi ng;
nyVol tagelnM | i Vol ts;

-1234; // negative if consum ng

status = Updat ePower Sour ce (&mySource);
/1 handle errors

When the UPS specifiesthat no AC is present, it is an indication to the Power Manager that any internal
readings about the presence of AC areinvalid and, hence, the Power Manager treats the system as though
it were running off battery. Asaresult, under low-power conditions, the system will perform the same
low-power actions that it does on PowerBooks with low battery power, that is, it will put the system into a
low-power state. If the system supports deep Seep, it will try to put that system into deep deep. If not, then
the system is put into normal sleep unless it doesn't normally provide battery power (asisthe case with
desktops) in which case the system will be powered off. Note that Apple Events will be sent to active
processes to indicate when alow-power condition exists and when low-power actions are imminent. Please
see "Power Manager Apple Events' below for a description of these events.
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Obtaining Microprocessor Temperature

Y ou can use the Power Manager to obtain the core temperature of the microprocessor or microprocessors
on board.

SI nt 32 Get Cor eProcessor Tenperature (MPCpul D i nCpul D) ;

The parameter, i nCpul D, specifies from which processor the Power Mgr should get the core temperature.
ThisID can be obtained using the MP API (typically by calling MPPr ocessor s to get the processor count
and then using MPGet Next Cpul D to iterate through the available processors). This method will work for
both uniprocessor and multiprocessor systems.

The temperature is expressed in degrees centigrade. The result will be a positive value if the temperature
was correctly obtained. If the result is negative, then an error is being returned.

Thisroutinewill return kCant Repor t Pr ocessor Tenper at ur e if the hardware in question does not
support reporting the core processor temperature or if MP services are not available.
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Power Manager Apple Events

The Power Manager now provides limited support for Apple Events. Currently, only four events are
broadcast to al active processes that indicate they are high-level event aware.

Power Management Event Class
All events are broadcast using an event class of kAEMacPower Myt Evt :

enum

{
k AEMac Power Mgt Evt = ' pngt'
}

Power M anagement Event I Ds

The following event ids have been defined:

enum
{
k AEMac ToWake = "wake',
kAEMacLowPower SaveData = 'pnsd',
kAEMacEmer gencySl eep = "ensl',
kAEMacEmer gency Shut down = ' ensd’

}s

ThekAEMac ToWake message is sent whenever the Macintosh is waking up from sleep.

ThekAEMacLowPower SaveDat a message is sent whenever the Macintosh is experiencing main power |oss
and the backup power is sufficiently low to warrant sleep or shutdown in the near future. Applications
should do what is necessary to save the state of the services they provide (by saving unsaved documentsto
atemporary file for future restoration if necessary).

Page: 14
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Important:

Software should avoid posting alerts or dialogs for user interaction when handling this Apple Event, or, if
they must, they should be sure those dialogs have a brief time-out associated with them. Thisis because
the machine may be unattended and to get the full benefit of power loss handling in the OS, the system
must be able to be gracefully put to sleep or powered off.

One of two emergency |ow-power action warnings is broadcast when the machine is about to run out of
backup power. Which message is sent depends on the machine and the features it supports.

ThekAEMacEmer gencySl eep message is sent just before the computer isto go to sleep or deep sleep due
to very little backup power remaining. No user interaction is allowed during this message. The |ow-power
action will occur within severa seconds of the broadcast of this event.

ThekAEMacEmer gency Shut down message is sent just before the computer is to be shutdown due to very
little backup power remaining. Some models (such as Blue & White G3s and most iMacs) will shutdown
instead of going to sleep. No user interaction is alowed during this message. The low-power action will
occur within severa seconds of the broadcast of this event.

Important:

If aparticular Macintosh model supports deep deep, it will enter that state instead of sleep or shutdown,
if possible. If amodel indicates it supports deep deep, but that option is unavailable at the time of the
low-power action, then the machine will be put to deep if it has battery support (such asiBook or
PowerBooks) or powered off if not. Software should usually treat k AEMacEner gencySl eep and
kAEMacEmer gency Shut down the same because while one might be broadcast, the nature of the system at
the time when the action is taken might cause the opposite to actualy be implemented. That is, even
though the system broadcasts ak AEMacEner gency Sl eep message, the given context might force a
shutdown instead.

Back to top
Server Mode

The new Power Manager provides two new routines to alow server mode operation. This mode, most
useful on servers (1), alows the machine to be started automatically in the event of unexpected loss of AC
power and then subsequent restoration of AC power.

pascal voi d Enabl eServer Mode (Bool ean i nEnabl e);

Y ou can use Enabl eSer ver Mode to enable or disable the server mode feature. When enabled, the machine
will be automatically started when AC power is provided (only after an unexpected loss of AC power).

pascal Bool ean | sServer MbdeEnabl ed (void);

You canusel sSer ver ModeEnabl ed to determineif server mode is currently enabled. A return value of
TRUE meansthat it is enabled, and FALSE meansit is not enabled.
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Further References
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o Inside Macintosh: Devices (Chapter 6 - Power Manager)
e TN1039: Disk Access & Power Manager.

e TN1046: PowerMgr Addenda
[}
°

TN1079: Power Management & Servers.
TN1086: Power Management & The Energy Saver API
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Downloadables

Acrobat version of this Note (K).
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Power Manager 2.0 DDK (Coming soon).
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