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1.1 iR

AXHEFEEIFHATF Androidl5, FEBRNLE Android 15 H1%¢ SystemUl FWEE XK Z,

1.2 FEEWNR

ANXHIERTF Android FFE AR,

1.3 Xg=F

RS, B, QuickSettings. QuickQuickSettings. RIS, @A,

WAFRE © BRiBeERHERNERAE. RE—LTIF

XA4IaRA R f5: aw-document@allwinnertech.com


mailto:aw-document@allwinnertech.com

Auwiner
. NIEER: R

SystemUl — 1R 4tHY APK, HERIRAVHIZRIETT, FA Android RERRZODNAZ—,
EARRIRRGRSHERP RIS B

2.1 FEIhEE

RS, LhUEMEE, wifi55, RPSEEIFNETR.

o Bf4Z, b0 Home B, REIE. RIETSES,

o F= VolumeUl, IFHIRME. BE. BANEFIE K.

o B, KiZBFR + BERE®H AWV PEFRER.

o HREIE PowerUl, fARGIEEBENTHILEN, FELEM PowerfBRBIEH,
o B, LLWRSKHEE, E=ANAHEE.

o BERARS, BTERER,

o PiF Keyguard, fRPHEEZRILE,

2.2 FROUE

[ frameworks/base/packages/SystemUl

2.3 REME

/system/system_ext/priv-app/SystemUl

2.4 E(FEEM

B, SystemUl FYE{AZRMU0 T EF:
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SystemUI #3482

SystemUl =512

SystemUIl IER

SystemUl service B ——

SystemUIIMERE

SystemUI BEIE

SystemUI XHEERS
SCHSHERR

SystemUI TEIEZEE
ERNRFRS

£ N N
KeyguardSecurityModel MediaButton ThumbnailData DataSaverTile

—_— > <{Scrimcantroller] [Banewconlroller] [NotificationListenerController] [Screenshotcantroller]

PhonesStatusBarView NavigationBarlnflaterView NotificationStackScrollLayout
TakeScreenshotService KeyguardService RecordingService
e

|

> [KeyguardViewMediator] [ PowerUl ] [StatusBar] [Volumeul] [WMSheII ] [SystemActions ]

-

N LN
AN

)
[ SystemUIService ] [ SystemUIApplication ] \@/
S

_

StatusBarManagerService

ActivityManagerService WindowManagerService PowerManagerService NotificationManhagerService

2-1: systemui 2244

HOR, SystemUl 2L D ABIZOIRIR, |40 FEFR

s

SystemUIZ2

ramework/2
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~ Application
[ omrier ]

Extends Extends

SystemUIService SystemUIApplication

+ mServices:SystemUI[]

+ onCreate

+ onCreate
+ startServices|fNeeded
+ onConfigurationChanged(Configuration) : void

ShortcutKeyDispatcher
+ start() : void [1
‘Exlendsﬁl >
SystemUl Extend
xtends———____ | StorageNotification
StatusBar Extends + start() : void
# onBootCompleted() : void Extends, + start() : void
+start() : void Extends # onConfigurationChanged(Configuration) : void
4& VendorServices
NotificationChannels Extends
Extends + start() : void
+ start() : void
+ onBootCompleted() : void Extends
Extends Extends RingtonePlayer
KeyguardViewMediator
Extends + start() : void
+ start() : void Extends Extends
+ onBootCompleted() : void
VolumeUl
Recents Whshell + start() : void
+onConfigurationChanged(Configuration) : void
+ start() : void . Vol
+ onBootCompleted() : void +start() : void
+onConfigurationChanged(Configuration) : void PowerUl
KeyboardUl ToastUI + start() : void
+onCor i hanged(Configuration) : void
+ start() : void + start() : void
+ onBootCompleted() : void +onConfigurationChanged(Configuration) : void:
+onConfigurationChanged(Configuration) : void

2-2: systemui fROVMEIR KT

A

2.5 BRhiiiE

SystemUl BB aETE SystemServer HFZEFFIE, ABURIZNT:
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CoreStable

SystemServer SystemUlService JystemUlApplicatio

3 main
3 startotherservice

3 startSystemul

=

(1

]

]

oncreate

startSystemUserServicesI fHeeded

1,

startSvstemUserServicesIfHeeded

Y

L.
Ll
getbHartablesy getFerUVserStartdblis

startlervicesIfleeded
< I

-;|' startSrartabie b 3

r

2-3: systemui /Zf

£ Android 15 8RR A, SystemUl BUZGERS BRI SN A E T RANEN, ZaHARA 2@
RS AXESPRS HITLEIL, HRITIRSH start 57%, T1E Android 15 1, AEBFEARST
A THITEGIE, MEIEFERSES<I CoreStartable.java &, Fi@id Dagger HITITRH

SIESWE, BT config_s;gtemuIServiceComponents NEERME, ZOREINT:
[&Y
final String vendorComponent ='minitializer.getVendorComponent(getResources());

// Sort the startablés so that we get a deterministic ordering.

// TODO: make #start idempotent and require users of CoreStartable to call it.

Map<Class<?>, Provider<CoreStartable>> sortedStartables = new TreeMap<>(
Comparator.comparing(Class::getName));

sortedStartables.putAll(mSysUIComponent.getStartables());//7A B ZBRapplication—iE F5HI CoreStartable

sortedStartables.putAll(mSysUlComponent.getPerUserStartables());//F= Z &1 - #5089 CoreStartable

startServices|fNeeded(
sortedStartables, "StartServices", vendorComponent);

X3F CoreStartable FYR] LUX1FIEfR: FEIRBE SystemU|l —i2BshBIIZEB= I CoreStartable
EO, XXX ISETE systemui HIZ IR —RADI8 1k,

FEI RN
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l@ymeworks/base/packages/SystemUI@r%/com/android/systemui/SystemUIA@éﬁcation.java (SystemUIRZAAANL, faZs
O BERS) % N
S 2.frameworks/base/packages/S)@t@mUI/src/com/android/systemui/Core@artable.java (Fﬁﬁﬂﬁ[ﬁﬁsystemui%ﬁﬂﬂ’ﬁ&%ﬁﬁ
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3.1 E#IhgE

REEZ SystemUI THEBRREZ—, ATEREEMRNFNEARESE. £ Android 15 hr7

o INREEIMR: BRIEMR. RE=Ein. WiFi EIf5F,
o BEARFR: BMER. HE. BiiF.

NSO =

o REREHE, H Ul FIETE status_bar.xml,
o BIFIRESHE, H Ul YIE7E keyguard_status_barxml,
o THUREH, H Ul fIETE quick_status_bar_expanded_header.xml,

3.2 EtnEs
Android 15 KRS RS EIAT View S LU T =Fh:

o StatusBarWifiView.: wifi & .JFT
o StatusBarMobileView: {ESE#x
e StatusBarlconView: ﬁﬂﬂ!*& WS, Am. WS

REEENRERENEAMTUR A 2 ETHEEFMRSEET. EIEHI2EE

StatusBarSig-

nalPolicy.java (X EZ#{E S LRSS E 4R wifi/vpn/mobile) 1 PhoneStatusBarPol-

icy.java (EEFFIRESEKEZET volume/alarm/bluetooth) =,

3.3 BEirER

RSB ETRREEREM, RE2MEEFFIEARE, #HEEEEBH Controller F5ITIHEE
KA, BEIXTRAY Policy 37FAE1A Callback 45 Controller, R/GiEZ Controller KRIFE

1% View f1E, AR Alarm a2 2 RERESA= RG], HiBARENT:
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i P ®T
ACTION_NEXT_ALARM_CLOCK_CHANGED

NextAlarmControllefimpljava® BIFEIE 4,
MATAIEBIIupdateNextAlarm 75 % T

nnnnnnn

d@-mlm B : Q
T oconadied : :
4| [ seemon or . :

1RBtype i, BETFEEview
— e o |
ase TYPE, _ICON: addicon
case TYPE_M
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SR SystemUl FNEEINEEZ —, AEAFPIRERSARE, 7£ Android 15 frasH, HEE
ZH5:

e R[E Back 8 (F4)

o RE Home# (FR4E)

o RIA{ES Recent B (JR4E)

o Z& VolumeUp # (£& AWUI 2.0 El1L)

o =& VolumeDown $# (£E AWUI 2.0 EHI1L)
o [2JE Hide 32 (£3& AWUI 2.0 EHIL)

o EE Screenshot # (£& AWUI 2.0 EHI1L)

4.1 MK

£ Android 151, Snt=pI¥Iiafk 278 CentralSurfacesimpl.java E®EHI createAndAddWindows
% 1E Android 15 RELRIZAREA FEFR:

CentralSurfacesimpl NavigationBarCantrolierimpl

MavigationBar MNavigationBarView MavigationinflaterView

prereateAndAddWindows

makeStatusBarView : 3
=

createNavigationBar createMavigationBar

'|_L navbar.init()

onlnit)

onFinishinflate

onFinishinflate

v

1.inflateChildren
2.clearViews
J.inflateLayout

inflateButton
——()
addView

EFaddViews=
BAEETT

4-1: SA=H5E1
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SfF=R Ul fLEZ navigation_bar.xml, JREZI0T:

<com.android.systemui.navigationbar.NavigationBarView
xmlns:android="http://schémas.android.com/apk/res/android"
android:id="@+id/navigation_bar_view"
android:layout_height="match_parent"
android:layout_width="match_parent"
android:clipChildren="false"
android:clipToPadding="false"
android:background="@drawable/system_bar_background">

<com.android.systemui.navigationbar.NavigationBarInflaterView
android:id="@+id/navigation_inflater"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:clipChildren="false"
android:clipToPadding="false" />

</com.android.systemui.navigationbar.NavigationBarView>

HrA, NavigationBarlInflaterView f1 SR SAAZMEINLHIER, SMIZNEREFEEESE nav-
igation_barxml| X2 MEH, MEE NavigationBarlnflaterView B EEd createView 771
—View Z @il View.addView BIA HRSEIMAY, createView 7 E RGN K

View createView(String buttonSpec, ViewGroup parent, LayoutInflater inflater){
/] EBK...
if (HOME.equals(button)) {
v = inflater . inflate (R.layeut.nome, parent, false);// hometZ & /15
} else if (BACK.equals(button)) {
v = inflater . inflate(R.layout.back, parent, false); // ;56 145 5
} else if (RECENT.equals(button)){
v = inflater . inflate (R.layout.recent_apps, parent, false);// & (E S L H S
} else if (HIDE.equals(button)) {
v = inflater inflate (R.layout.hide, parent, false);//f2EiiZH 5
} else if (VOLUMEUP.equals(button)) { i
v =/inflater .inflate (R.layout.volumeup, parent, false);/ /= E %55
} else if (VOLUMEDOWN.equals(button)){
v = inflater . inflate (R.layout.volumedowh, parent, false);//& 2 FiZ /5
} else if (SCREENSHOT.equals(button)) {
v = inflater . inflate (R.layout(écpe'enshot, parent, false); // EEZHHE
}
/] EBE...

AT Home $#89 home.xml A, RN :

<com.android.systemui.navigationbar.buttons.KeyButtonView
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:systemui="http://schemas.android.com/apk/res-auto"
android:id="@+id/home"
android:layout_width="@dimen/navigation_key_width"
android:layout_height="match_parent"
android:layout_weight="0"
systemui:keyCode="3"
android:scaleType="center"
android:contentDescription="@string/accessibility_home"
android:paddingStart="@dimen/navigation_key_padding"
android:paddingEnd="@dimen/navigation_key_padding"

X AN
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4.2 AHEEH

RIE_EERZ DM, Home BAIALE View 2 KeyButtonView, BEEHRTEH, TEREH on-
TouchEvent 757%, JRRBI0T:

public boolean onTouchEvent(MotionEvent ev) {
switch (action) {
case MotionEvent. ACTION_UP:
/] EBE...
//1. mCode FHEIREIxmIX A EEsystemui:kefode
if (mCode !=KEYCODE_UNKNOWN) {
if (dolt) {
sendEvent(KeyEvent. ACTION_UP, 0);
sendAccessibilityEvent(AccessibilityEvent. TYPE_VIEW_CLICKED);
} else {
sendEvent(KeyEvent.ACTION_UP, KeyEvent.FLAG_CANCELED);
}
} else {
/] #&BsystemuickeyCode, MTTonClickF7%, bR ESIZH
if (dolt && mOnClickListener !=null) {
mOnClickListener.onClick(this);
sendAccessibilityEvent(AccessibilityEvent. TYPE_VIEW_CLICKED);
}
}
/] EBK...
break;
1
1

private void sendEvent(int action, int flags, longwhen) {
/] EBES
final> KeyEvent ev = new KeyEvent(mDownTime, when, action, mCode, repeatCount,
0, KeyCharacterMap.VIRTUAL_KEYBOARD, 0,
flags ] KeyEvent.FLAG_FROM_SYSTEM | KeyEvent.FLAG_VIRTUAL_HARD_KEY,
}Qp,utDevice.SOURCE_KEYBOARD);

/] EBE...
/3. 13 E— 3B keyCodedd KeyEvent, ZAEIEMAInputManagerflinjectinputEventi&E k& 1% RS ERYI IR IR —
FEBIINAE

minputManager.injectinputEvent(ev, InputManager.INJECT_INPUT_EVENT_MODE_ASYNC);

T LEES BB EINZ A EE systemuickeyCode MY, BBATIINaEE4HENERIE?
EMUSIOESRAES, EREEHETE NavigationBar.java BEUEA, TRBMAT:

@0Override

public void onViewAttachedToWindow(View v) {
/] EBE...
// 1.7 FdprepareNavigationBarView
prepareNavigationBarView();
[/EE...

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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private void prepareNavigationBarView() {
/| EBE...
ButtonDispatcher recentsButton = mNavigationBarView.getRecentsButton();
/]2 RS
recentsButton.setOnClickListener(this::onRecentsClick);
recentsButton.setOnTouchListener(this::onRecentsTouch);
/| EBE...

}

//3. REESHREEH

private void onRecentsClick(View v) {
if (LatencyTracker.isEnabled(mContext)) {

LatencyTracker.getInstance(mContext).onActionStart(
LatencyTracker.ACTION_TOGGLE_RECENTS);

}
mStatusBarOptionalLazy.get().ifPresent(StatusBar::awakenDreams);
mCommandQueue.toggleRecentApps();

4.3 Taskbar ¥iFi4

7£ Android 15 51, Taskbar #RI7ER Launcher 353, Taskbar tHS2H] 7 SAAFERIINEE, Ul
ROTEFR:

11:37% A @ e @ 0100%

Q
¢

y

ERIEHERE Chrome

BREHFTBENSE. BHREEERSNENMEIREL

%

MR E RIS

EFERKSHERTER

HEURFRIRTERBETRE RN HEBIRH#IZMA, Chrome R Google KIX EMAMRHARMIE. 2

W @ o @ °© < ° .

4-2: Taskbar B

Taskbar BX{ 7 [R4<H SystemU| A STSEI SAAZHITNEE, FRATRILAMIRIS AT ABIER— =, 7E Sys-
temU| HEIES M= NDOTE NavigationBarController.java B createNavigationBars 7574 2,

IRiRFRE © HiBEERIRRBBRAR. RE—IRF
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public void createNavigationBars(final boolean includeDefaultDisplay,
RegisterStatusBarResult result) {
updateAccessibilityButtonModelfNeeded();

// Don't need to create nav bar on the default display if we initialize TaskBar.
final boolean shouldCreateDefaultNavbar = includeDefaultDisplay

&& linitializeTaskbarlfNecessary();
Display[] displays = mDisplayTracker.getAllDisplays();
for (Display display : displays) {

if (shouldCreateDefaultNavbar
|| display.getDisplayld() != mDisplayTracker.getDefaultDisplayld()) {
createNavigationBar(display, null /* savedState */, result);

ERER initializeTaskbarlfNecessary 755%, WF:

private boolean initializeTaskbarlfNecessary() {
// Enable for tablet or (phone AND flag is set); assuming phong =!mlsTablet
//boolean taskbarEnaliled = isTaskbarEnabled(mContext)

I || ((mlsLargeScreen
/1 I} “mFeatureFlags.isEnabled(Flags.HIDE: NAVBAR_WIND@IW))
/l && shouldCreateNavBarAndTaskBar(mContext.getDisp|&¥id ());

boolean taskbarEnabled = isTaskbarEnabled(mContext)
|| (mFeatureFlags.isEnabled(Flags.HIDE_NAVBAR_WINDOW)
&& shouldCreateNavBarAndTaskBar(mContext.getDisplayld()));
if (taskbarEnabled){
Trace.beginSection("NavigationBarController#initializeTaskbarlfNecessary");
final int displayld = mContext.getDisplayld();
// Hint @@8NavBarHelpefif Weake replagifg'an existing bar to skip extra work
mNavBarHelper.setTogglingNavbarTaskbar(mNavigationBars.contains(displayld));
// Remi@Ve navigation BapwheRaskbar igshowing
removeNavigationBar(displayld); A
mTaskbarDelegate.init(displayld); /
mNavBarHelper.setTogglingNavbarTaskbar(false);
Trace.endSection();
} else {
mTaskbarDelegate.desg{oy();
}

return taskbarEnabled;

MIRRSRI 0L, taskbarEnabled FIER= 0 taskbar #1 navbar MBI S5 E. XERLUAINEFlo
27 smallest width ATLLTE Settings BEEAIF L E R TIRE,
FESRIXHENT:

1.frameworks/base/packages/SystemUl/src/com/android/systemui/statusbar/phone/CentralSurfacesimpl.java (0BR
552, 5Android14Z AikRAsB9StatusBar.javalhge—1%, TR F)

2.frameworks/base/packages/SystemUIl/src/com/android/systemui/navigationbar/NavigationBarController.java (£33 8!
BESH=nE)

=
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4:56 10H30HE= < B100%

© i 4 TTER O spiR=

Android &4t
BEEREEIUSB i RizEIRI X E USB 1A
EERRFFIENE HEEREIFm, 2R BEE5ISHHEER

B Google Play fF3PHLE] - 7z
(EThEERI RIS R R R EENHNEE

2B

4
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5.2 QuickQuickSettings ¥4

7£ Android15 A, THIRBEENMEANTH, FEEEFRES THELH QuickQuickSettings 1
e FTHEEIRELEFXNER, KT PREEBR. WTEFR:

4:59 10830HA=

3 BEXW % B
© BRI ANME BEXH

. Android 7
o o © B \ o -
XA KigEmH EEEE USB ifid RIZENEI XA USB iR
ERAFFIEHE HEZTIRM. BEH, BEESISNHEER.

st At
* o = xm

0 BB Google Play fRIFHIE] - 355
I TREATRIP SIS B R R E BN A HEE

LEPER

B 5-2: NS THIR B ER

A

XER D BIARSEE FEHR—T config_ use. _split_notification_shade WM EZHIREHRENF
Ve T‘*ﬁFJkM—F, ZAER true, BFENIA false, config_use.split_notification_shade B
Bl L& overlay E’JE‘GEJ—E)UE%‘JTJGE’JIJJEI:, ZEMENTIXHE:

[ 1.frameworks/base/packages/SystemUl/res/values/config.xml

THIKER Ul #8953 27 status_bar_expanded.xml#8E 2, ™ QuickSettings F@04= 202 AUIR
T == NotificationsQuickSettingsContainer, ¥f[Zpy#EHI28 2 NotificationsQSContainerCon-
troller. RN ERHIIZEEFE7E NotificationsQSContainerController 8, %428 27 Android
14 EFI8HY, FESRHXHWT:

1.frameworks/base/packages/SystemUl/res/layout/status_bar_expanded.xml (FHIS R EME)

2.frameworks/base/packages/SystemuUl/src/com/android/systemui/statusbar/phone/
NotificationsQuickSettingsContainer.java (32 & HQuickSettingsFNiEAN41= 2B 52 BVIR T3 s AYView)

3.frameworks/base/packages/SystemUl/src/com/android/systemui/statusbar/phone/
NotificationsQSContainerController.kt (FHIZEFQuickSettingsHBHEI4= Z5 43 BIAR T3 )Y Controller)
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5.3 RfFiIRE

THIERFREY QS IR QQS KA TH Al LUH#IT —LIREEIGERTHEE, bl wifii . REFH
Ijjﬁbo

5.3.1 X

e QS: RINEREE, FE/IE QS ERMBAMUENZIE, HFHEH QSFragment,

e QSPanel: AFENRIFIRE (81F QQS I QSIKRET) MA2: (4K LinearLayout) , HF
A QuickQSPanel (QQSKETHIZBIRIEFX) . EANEBAY QSTileLayout FHFOAEX TR
ZH%, ISERRZVTMZ/VHIE, BT PagedTileLayout @5 7 iXMEO QSTile-
Layout

o QSTileView: ENREFRENME BT ASS (4% LinearLayout) , HFFKH QSTile-
ViewImpl 1 CustomizeTileView (4RiET1E) -

e QSFooterView: QS KA TIKZPHIEES (47K FrameLlayout) o

e QSTile: MFRFFXMITIENIE, HFZH QSTilelmpl . CustomTile (4F%8) . WifiTile

(wifi) . BluetoothTile #ZZ24+7% QSTilelmpl , 13T N IRIRAVIBLE,

e QSHost: TE MM HREFF* QSTileView 1 QSTile 1y, IRMHIKEX QSTile E&HIIEO,
RET BAMWGE TR EIRIED, SREFXGINGDBIFR, HXIEE QSTileHost,
QSTileHost N&BE QSFactory (faZitli2 QSTile Al QSTileView) o

£ Android 15 #1; BRI BERFIIEHRIZES Android 13 BEA—E, AEWNT:

QSFragment [TunerServiceImpI ] [ QSFactorylmpl ]
)

H makeStatusBarView :
H ) ‘ |

>
new o

addTunable <

<&

<
onTuningChanged

)

1.IoadTiIeSpe:cs,532‘§7Jﬂ§f
FEREIRERANZIR

2.createTile, 4RiZHT1NE,
HHRERTR, ﬁgéiﬁmﬂ"]QSTile

A 4

createTile

createTilelnternal

El5-3: @JL QSTIle /)IL‘*I
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5.3.2 EHLEE

1. REBIRFIRET QQS RS THYIRIEIRHE MR, overlay systemui AZPEZE "quick_gs_panel_max_tiles"

2. BUAQSIRASFREIRIEIRBIRHMEZ M. overlay systemui AEBEZE "quick_settings_tiles_default"

3. BRIASystemU| FRBIRIE IS EIRHNR IR, SIRRERE N & H. overlay systemui REFECE "
quick_settings_tiles_stock"

4, RIBIRBAREETMGIE. overlay systemui REFEZE "quick_gs_panel_max_columnsquick_settings_num_columns"

. RS EREETRANITE. overlay systemui RZPEZE "quick_settings_max_rows"

6. QSRETHRAR IV EERN ML overlay systemui REBEZE "quick_settings_min_num_tiles"

(6]

5.3.3 #iGiREEIRE

£ SystemU| FFTE—MRIBIGER T BT

180 xxxTile. java. xxxController.java< xxxControllerimpl.java LA XABRZ B9 B . xxxTile.java 4% QSTilelmpl<
TState>. xxxController.java ##7 CallbackController<Callback>. xxxControllerimpl.java 4#7#& xxxController.java,

2. 7£ QSFactorylmpl.java B createTile 7 3A® 7N new xxxTile()o

3. 7£ frameworks/base/package/SystemUl/res/values/config.xml BEST " quick_settings_tilesedefault" FRINIT R THEER
XXXo
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7£ Android 15 £, REERNANISEERZH G, RZXZEAE WallpaperManagerService
89 setWallpaper 7574, MERKNRLZERMIE SystemUl A, RIFRBEIE, WallpaperMan-
agerService EEA ™ WallpaperObserver (k&[R4 FileObserver, FLRMAXHMEZL) A
RIGITEER S IERT, £H onEvent AEH =B BIRERABENEE LUK EEERNLIES
F. HA, BRSYREANEEELR, TEREMESNS.

6.1 BiFFEEAR

£ WallpaperObserver B onEvent EEE=E BiFERR@EA A, EH75EE notifyLockWall-
paperChanged, Z57ARBMT:

private void notifyLockWallpaperChanged() {
final IWallpaperManagerCallback cb'=mKeyguardListener;
if (cb!= null) {
try {
// AR onWallbaperChafigedys %ol
cb.onWallpaperChanged();
} catch (RemoteException e){
// Oh well it went awaysnobigdeal
} /

}

A1 AT LLE Bl IWallpaperManagerCallback X 4~ 3¢, EH K E IWallpaperManagerCall-
back.aidl, F33&SzIT WallpaperManagerService 5 SystemUl $iRBRS X #Er912 0, JRIBM
T

oneway interface IWallpaperManagerCallback {
/**
* Called when the wallpaper has changed
*/
void onWallpaperChanged();

/**
* Called when wallpaper colors change
*/

void onWallpaperColorsChanged(in WallpaperColors colors, int which, int userld);

}

LI IWallpaperManagerCallback Binder AR 55 imBIZ SystemUl WEBHY LockscreenWallpa-
perjava £, BAMAIUEEENREANETIRET, WTEMAR:
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[WaIIpaperManagerService] [ LockscrrenWallpaper ] [NotiﬂcationMed|aManager]

— setWallpaper

onEvent

postUpdateWallpaper
notifyLockWallpaperChanged

X
onWaleaperChangeﬁ

run

> finishUpdateMediaMetaData

updateMediaMetaData

BA&gEBitmapDrawablef8 B
SHFERAImageView , SER4AE!

6-1: PFEELR

6.2 EHEEH

£ WallpaperManagerServicé BJ WallpaperObserver By onEvent B EERE SEERKNBIES
75, B %R bindWallpaperComponentlocked, JRBI0T:

boolean bindWallpaperComponentLocked(ComponentName componentName, boolean force,
boolean fromUser, WallpaperData wallpaper, IRemoteCallback reply) {
V=1
Intent intent = new Intent(WallpaperServicé.SERVICE_INTERFACE);
/| EBES...
//1.8l3EServiceConnestion
WallpaperConnection newConn = new WallpaperConnection(wi, wallpaper, componentUid);

//2.componentName{EN#RKHIR. string.image_wallpaper_eomponent, BFiESystemUIEERIImageWallpaper
A1,
if (DEBUG) Slog.v(TAG, "Binding to:" + componentName);
final int componentUid = mIPackageManager.getPackageUid(componentName.getPackageName(),
MATCH_DIRECT_BOOT_AUTO, wallpaper.userld);
WallpaperConnection newConn = new WallpaperConnection(wi, wallpaper, componentUid);
intent. setComponent(componentName);
intent. putExtra(Intent.EXTRA_CLIENT_LABEL,
com.android.internal.R.string.wallpaper_binding_label);
intent. putExtra(Intent.EXTRA_CLIENT_INTENT, clientintent);
int bindFlags = Context.BIND_AUTO_CREATE | Context.BIND_SHOWING_UI
| Context.BIND_FOREGROUND_SERVICE_WHILE_AWAKE
| Context.BIND_INCLUDE, CAPABILITIES;

[/ 34@idbindServicel B B EhImageWallpaperfz S,
if (mContext.getResources().getBoolean(
com.android.internal.R.bool.config_wallpaperTopApp)) {

N N
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bindFlags |= Context.BIND_SCHEDULE_LIKE_TOP_APP;

}
boolean bindSuccess = mContext.bindServiceAsUser(intent, newConn, bindFlags,
getHandlerForBindingWallpaperLocked(), new UserHandle(serviceUserld));

/] BBE...

}

/] EBE...

AT LLEEI, WallpaperManagerService 2i&id bindService B 574K B 5h SystemUl EERY
ImageWallpaper fREHI, FBAENTEET IWallpaperService.aidl REIBER, JFBIOT:

oneway interface IWallpaperService {
void attach(IWallpaperConnection connection,
IBinder windowToken, int windowType, boolean isPreview,
int reqWidth, int reqHeight, in Rect padding, int displayld);
void detach();

MSLI IWallpaperService Binder RS5i%AY:E WallpaperService.lWallpaperServiceWrapper AEf
K, ImageWallpaper ZTEZFFH OpenGL AT RILIERLHIR, FHARVLHIRIZWNEFIR:

WallpaperManagerService [

(extend IWallpaperService.Stub) ] [ i i ] [ ImageWallpaper ] [ ImageWallpaperRender ]

setWallpaper
bindWallpaperComponentLocked

bindServiceAsUser

ctedfR: &&mmrﬁ
mn« hSrwcL cked75;

WallpaperConnection.connectLocked

tach
L] b —> DO_ATTACH
. n

executeMessage:D0_ATTACH :
¥ new GLEngine

onCreateEngine

6-2: REEEL

ZFRLUX I, BARATILF A EELIE SHIAERRS, HIZME WallpaperService
Heh USRI A ER 75 7% onCreateEngine 75748 E— Engine XT%, FHEREMEISERDN
BRI, UKRETH drawFrame &261757% (RETER) o SystemUl AERX D ImageWallpaper
ERBRT—KESELANINEE, (XEARAULNEBERNEHILER)

-
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B keyguard & SystemUl BUZIOVMERZ —, BFE T & Power IRIRIRIGEE = K BE. ZEIDBIIAIE.
BAEINRER X E—iE,

7.1 X3

e KeyguardService: framework B IEBIFHEXIIARS Services

o KeyguardViewMediator: SystemU| #Z/0 RSS2 —, HERALE SystemUl AR EMSIR R E
BXRWRME, ZEETEW KeyguardService . HBE—1BohBiFRI XK $ doKeyguard-
Locked , ZREBASICNELEHE T BRI, NRESEHBMNERE returns

o StatusBarKeyguardViewManager: iR EDIRNFABEIEE, EZEXESNRTETEH
View(PIN. Pattern. Fingerprint)s E& doKeyguardLocked /5% AT #1THIR, MXLRIE
B KeyguardBouncero- 12K F E4% KeyguardViewMediator M.

e KeyguardUpdateMonitor: fiRIGITRKLE=H, BEIENEFSMHIN, ZELES Keyguard-
ViewMediator 2RI EHRBAN— I EALE, T BE. BH. BRSNS SMERMNES
KB LAF LR FEAERITSHNEEERTE @I registerCallback A 7E#H1TE
fifto

o KeyguardBouncer: HEEEHITL2MFIIRE, SEBRE UIBIME; #iF.

o KeyguardHostView: ABIRREMMEL, HEXHR: Ridkeyguard_host_view.

7.2 Power SR RBEIR

BERINSE Power BX R, KENMIMEDIRE, UERAFEE TN X=RENE—REEIH
B, BATBREEBSSE Power BREBIRRIRIZE, DAMNRE, —=& framework BRIAE, —
= SystemUl 89038, eF—, ERIZWTEMR:
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PhoneWindowManager Powertanagerservics

interceptKeyBeforeQueueing

interceptPowerKeyUp

powerPress

sleepDefaultDisplay

” - -
goToSleep
v sleepDisplayGroup

updatePowerStateLocked

ocked

3
>
onWakefulnessChangeFinished

finishedGoingToSleep
<
<

handleLatelnteractiveChange

7-1: Power 38K i 2~ BiFE framework B E

KA, framework E5 SystemUl BiFHZE 2B IKeyguardService.aidl SRLIL, IKey-

guardService.aidl JRR3I0F:

oneway interface IKeygudardService {
/] BBE...
void setOccluded(boolean isOccluded, boolean@nimate);
void addStateMonitorCallback(IKeyguardStateCallback callback);
void verifyUnlock(IKeyguardExitCallback callbagk);
void dismiss(IKeyguardDismissCallback callback, CharSequence message);
void onDreamingStarted();
void onDreamingStopped();
void onStartedGoingToSleep(ielt\p>m5leepReason);
void onFinishedGoingToSleep(int pmSleepReason, boolean cameraGestureTriggered);
void onStartedWakingUp(int pmWakeReason, boolean cameraGestureTriggered);
void onFinishedWakingUp();
void onScreenTurningOn(IKeyguardDrawnCallback callback);
void onScreenTurnedOn();
void onScreenTurningOff();
void onScreenTurnedOff();
@UnsupportedAppUsage

void setKeyguardEnabled(boolean enabled);
void onSystemReady();
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@UnsupportedAppUsage

void doKeyguardTimeout(in Bundle options);
void setSwitchingUser(boolean switching);
void setCurrentUser(int userld);

void onBootCompleted();

void startKeyguardExitAnimation(long startTime, long fadeoutDuration);
void onShortPowerPressedGoHome();

void dismissKeyguardToLaunch(in Intent intentToLaunch);

void onSystemKeyPressed(int keycode);

void showDismissibleKeyguard();

/| HE...

IKeyguardService B9 Binder BRS3I%7E KeyguardService.java B@E, B2—MEIER service, T
LEES RGN KeyguardServiceDelegate.java 2B @B EIHY, JRRZIOTF:

public void bindService(Context context) {
Intent intent = new Intent();
final Resources resources = context.getApplicationContext().getResources();

final ComponentName keyguardComponent = ComponentName.unflattenFrom String(
resources.getString(com.android.internal.R.string.config_keyguardComponent));
intent. addFlags(Intent.FLAG_DEBUG_TRIAGED_MISSING);
intent. setComponent(keyguardComponent);
/] B5h KeyguardSefice
if (! context.bindServiceAsUser(intent, mKeyguardConnection,
Context.BIND_AUTO_CREATE, mHandler, UserHandle.SYSTEM)) {
mKeyguardState.showing = false;
mKeyguardState.secure = false;
synchronized (mKeyguardState) {
mKeyguardState.deviceHasKeyguard'=false;
} /
}else {
if (DEBUG) Log.v(TAG, "*** Keyguard started");
} v
2
final DreamManagerinternal dreamManager =
LocalServices.getService(DreamManagerinternal.class);

dreamManager.registerDreamManagerStateListener(mDreamManagerStateListener);

}

private final ServiceConnection mKeyguardConnection = new ServiceConnection() {

// BTh KeyguardService AR5
@0Override
public void onServiceConnected(ComponentName name, IBinder service) {
mKeyguardService = new KeyguardServiceWrapper(mContext,
IKeyguardService.Stub.aslnterface(service), mCallback);
if (mKeyguardState.systemlsReady) {
/4T KeyguardService HR A7 %K
mKeyguardService.onSystemReady();
if (mKeyguardState.currentUser = UserHandle.USER_NULL) {
mKeyguardService.setCurrentUser(mKeyguardState.currentUser);
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}
if (mKeyguardState.interactiveState == INTERACTIVE_STATE (AWAKE
|| mKeyguardState.interactiveState == INTERACTIVE_STATE_WAKING) {
mKeyguardService.onStartedWakingUp(PowerManager. WAKE_REASON_UNKNOWN,
false€ /* cameraGestureTriggered */);
}
if (mKeyguardState.interactiveState == INTERACTIVE_STATE_AWAKE) {
mKeyguardService.onFinishedWakingUp();
}
if (mKeyguardState.screenState == SCREEN_STATE_ON
|| mKeyguardState.screenState == SCREEN_STATE_TURNING_ON) {
mKeyguardService.onScreenTurningOn(
new KeyguardShowDelegate(mDrawnListenerWhenConnect));
}
if (mKeyguardState.screenState == SCREEN_STATE_ON) {
mKeyguardService.onScreenTurnedOn();
¥
mDrawnListenerWhenConnect = null;
}
if (mKeyguardState.bootCompleted) {
mKeyguardService.onBootCompleted();
}
if (mKeyguardState.occluded) {
mKeyguardService.setOccluded(mKeyguardState.occluded, false /* animate );
}
if (! mKeyguardState.enabled) {
mKeyguardService.setKeyguardEnabled(mKeyguardState.enabled);
}
}
/] BB
%

ST, S SystemUI FIEEE, S0 FEFAR:

[KayguardScwianelagata] { i | [ i ] [ i i ] Ela(usBarKoyguardViawManagaJ [smusaar]

[KnyguardEoundar]

onFinishedGoingToSleep : )

showLocked

handleShow

reset

show

howBouncerOrKeyguard

7-2: Power S8 K 5 B BB systemui B4 IE
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AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LWINER LLWIWER LUNINWER®
C ﬁ*ﬂﬁ\g'l—l‘ *‘I’ *ﬁ C (R &£ 75

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEHIEIEE EME T AASOERAN TR HINEES
%, B, MRSE, WRESBMMEARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROHBRAE ( &) 2EEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?@?@ﬁm BAN. HHEHIRK) ARERILE=ZFNHE
*, ﬁumeAo$Y%¢MWEFL\Z%ELM#TWﬁEH%TYETMﬁﬂY@WO

AR BT R B R S T T 2 S S RIS ANIA A, 7B o = G
SiEh, FAEBERE S AN, EEETRES AR ARIEENET, 2ERE
R SRR T REE S5 VAT B B SUARR (BFIRY . SEANEFRERNE=
B ARA R ARE. B AE RN S,
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