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[Android ER)i#ES ITEIE MR
1.1 Android [SRliZfE—BY hxdanya

1.11 #B—¥: R45'F bootloader(bootable/bootloader/*)
e, CPU 4E$4T bootloader FE1F, IEH 51 & 4:, 1% boot.img, boot.img *F L& A .

112 =5 : A kernel(kernel/*)
i1 bootloader % kernel, kernel 22 H /L. #1461k #A built-n KANFEF, 52 HUE 3. kernel j5 3 5268
i T W% 2 F2 (kernel thread), 253 AIFRATHEF/sbin/init/, A it process, YI# % user-space.

1.13 $=2: init 353 (system/core/init)
Android M Linux RZ/a30H 4 M E:

1)init HF2 570

2)Native 55 5 3l

3)System Server, Android AR45 & 21

4)HOME J3 5h

Init HAE & — Mo ABESIE PR WEATENCSEERANY, FIHET, FOwhiirai
HWARPMBAR G )L 5, B E 3 — R AR it 17750, 5ERGI SR Init (22 E IR

Init AR FN/E, MBI mit.re F init.xxx.rc FA SR AEARRS

ServiceManager

Zygote

Vold

B Ja mit IR, TR HZ property service I ZHHE .

B35 g sl
(1) 19 re 3CHF, METSCFNZ . (system/core/nit/init.c)

¥ service {5 B UE 2| service_list 1 (system/core/mit/init_parser.c)
(2) restart_service if needed(...) (system/core/init/init.c)

service start(...)

execve(...). #T. service HFE.

HAKFE init.c P, =—HP 58T LIE:

Wiht log RGt

fEHT/nit.rc Fl/init. Yohardware%.rc 3 {5 -

AT "early-init "action in the two files parsed in step 2
WAL, W0 fE/dev TRBEFTE BET A, T firmwares.
WIGE A I T AR 55 =5

417 "init" action in the two files parsed in step 2.

TR Bk %

A7 "early-boot" Fl "boot" action in the two files parsed in step 2.
44T Execute property action in the two files parsed in step 2
HEN—"TCFRTEES to wait for device/property set /child process exit events.
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1.14 3095 : Servicemanager
Servicemanager J& T Native Service. fEHAT mit.rc BBt £ )5 301, 5 Zygote —#FF . 7€ init.rc BIA " Servicemanager
H R -
service servicemanager /system/bin/servicemanager
it A Servicemanager M main(..) 4 (framew orks/base/cmd/servicemanager/service_manager.c)
int main(int argc, char **argv)
{
bs =binder_open(128*1024):/4TH/dev/binder B &, FH-TEWNTFEH LSS 128k (123 [H
if (binder_become context manager(bs)) {
return-1;
}/ABF Binder ¥ %, 8 H CA2 A context_manager
svemgr_handle = svemgr;
binder_loop(bs, svemgr_handler);//HE NS, AMERILEL Binder &4, HREAX service IHR, R
A2 AR svemar handler B 3 (o] i ib 7 5 5k
return (;
}
fE Servicemanager H'[¥] svemar_handler %1 57 403 Android "B 7% service 5 3K W F7
it svemgr_handler(...,...struct binder_io *reply)

{ case SVC_MGR_GET_SERVICE:
case SVC_MGR_CHECK_SERVICE:
case SVC_MGR_ADD_SERVICE:
- SVC_MGR_LIST_SERVICES:

}

INFESE /N SystemServer LM & F Android Hf) service B, 18

ServiceManager.addService("entropy"”, new EntropyService())

Bl Bt £¢ 1 FH % Servicemanager H' SVC_MGR_ADD_SERVICE, #4T

do_add_service(bs, s, len, ptr, txn->sender_cuid)

#0, 1 Servicemanager A TTEM FIURS . HEME, 28% service MA sveList H'. svcList P47 T &N
Mk ] service (1] name i1 handler.

LEWFIIRE service 1 RES, M&HhAT

SVC MGR_CHECK_SERVICE:

do_find_service(bs, s, len);

bio_put_ref(reply, ptr);
Servicemanager 2 %R % service, HURTFFE, MITREBIREN reply, BREHE .

115 BHP: Zygote
Servicemanager Fl Zygote #2345 T Android [FIZEft. Zygote X AHEEAERA 2R EIEH Android 2172
(8], ¥T4f b B L1 Service i/ Native service. 7E.1c JIA SR zygote FFHIE:
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service zygote /system/bin/app_process -Xzygote /system/bin --zygote --start-system-server
firEL Zygote M\ main(...)}F4 (frameworks/base/cmds/app_main.cpp)
main(...)  (frameworks/base/cmds/app_main.cpp)
EEST Java Runtime
runtime. start("'com.android. internal. os. Zygotelnit",startSystemServer);/
//AppRuntime runtime AppRuntime A AndroidRuntime F25. SZFRIFIY AndroidRuntime::start(...)
AndroidRuntime::start(...) (frameworks/base/core/jni/ AndroidRuntime.cpp)
ZERE
183 Dalvik Java EIHL,INI_CreateJavaVM(...);
2 3%} Android Runtime H ) JNT # D47 AL
3.FE0Y Java 25 com.android.internal.os.Zygotelnit H7[] main bR #(;

main(....) (frameworks/base/core/java/com/android/mternal/os/Zygotelnit.java)

ZERE

1;registerZygoteSocket();// it Listen %y O, IR BE 5215 3K ;

2.preloadClasses();

preloadResources();//#K preloaded class. resources FA SR )5 2 2, S0 BAFE framework jar HH)
preloaded-class, framework-res.apk H' [ res /13

startSystemServer();//j5 3 System Server;

BEN Zygote IRFFHESE, £ UL EPIR Zygote BUE LB, FIMA Socket {5, #3Z ActivityManagerService
MK, fork B FHTEFY

1.1.6 3/} System Server

(1)startSystemServer()

FEZRE

1.Zygote.forkSystemServer(...)//fork AT IR, 44 FR A "system-server". Android [ A IR 55 05 HHE SR F
SLTE SystemServer(SystemServerjava) ..

2.handleSystemServerProcess(...)

Runtimelnit.zygotelnit(...);

zygotelnitNative();// B 2 WY ]2 AppRuntime [] OnZygotelnit B{#{

invokeStaticMain(...);//FFMY com.android.server.SystemServer 25 main B %Y.

main(...) (frameworks/base/services/java/com/android/server/SystemServer java)

FEZRE

System.loadLibrary("android_servers")//& 55 1#% android_server HZHFE . J#S{r T /frameworks/base/service/jni,
PZHE 52 S INT onload B %, Dalvik fEJIN#X, libandroid server.so i, 2WENYiZpA %, %R FH android server A}
3| Java FEAIMLA, 0. HardwareService, AlarmService %5 ;

it (args);/WFAY libandroid_server.so FH{EMH] native pREL mitl .

android_server_SystemServer_init1(... /i T

/framew orks/base/services/jni/com_android_server SystemServer.cpp H

System_init() /5 Z& W0V % PR &L

System_init() (/framew orks/base/cmds/system_server/library/System_init.cpp)
R
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SurfaceFlinger::instantiate()

sm->addService(String1 6(SERVICE:: getServiceName()), new SERVICE());

...//*% SurfaceFilinger/AudioFlinger 5$ 41 {1 M ServiceManager
runtime->callStatic("com/android/server/SystemServer", "init2")//F¢AY SystemServer [ init2 B %L .
ProcessState::self()->startThreadPool();

IPCThreadState::self()->joinThreadPool();//Z0 F& T & PH A& EAESE.

(Hmit2() (frameworks/base/services/java/com/android/server/SystemServer java)
R E
thr =new ServerThread();//8)& T ServerThead
thr.start()
run{
Looper.prepare();

ServiceManager.addService("entropy", new EntropyService())/ il 55 i M £ ServiceManager

Looper.loop();
HAEZ thread UG & Fi service 2 service manager H'. #1: PowerManagerservice.
ActivityManagerService 4555 .

1.1.7 -t HOME B3}
fE ServetThread "B, 7ERG)E 305 AR Android li %5 )G, T W Fah1E:

run {

f (devicePolicy !=null) {
devicePolicy.systemReady();

}HMEH XXX systemReady i &N RSy, REGECLHERHE.

251 F ActivityManagerService

(ActivityManagerService) ActivityManagerNative. getDefault())

.systemReady(new Runnable() {
Public void run () {

startSystemUi(contextF);
appWidgetF .systemReady;
wallpaperF.systemReady();

} }//Widget, Wallpaper &% ready i %1
Home HiATE ActivityManagerService.systemReady ()il &Nt F2H & 57.
public void systemReady(final Runnable goingCallback) {

{

mMainStack resumeTopActivityLocked(null);//mMamStack A ActivityStack SZ{
W/ ActivityManagerService.java
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resumeTopActivityLocked(ActivityRecord prev) {
return mService.startHomeActivityLocked();
HIZARR P B AT Activity iER T, HIB A R G4 THIJFHLIRES, T2 start 35—~ Activity Jy Home,
T35 [9] 1 F ActivityManagerService H1[] startHome ActivityLocked
BORE,
startHomeActivityLocked() {
Intent intent = new Intent(
mTopAction,
mTopData !=null ? Uri.parse(mTopData) : null);//5# & — > Intent, H 1
mTopAction=Intent. ACTION_MAIN, mTopData [fJ{fA null.
intent.addCategory(Intent. CATEGORY HOME);//#% & Category & CATEGORY HOME.
ActivityInfo aInfo =
intent.resolveActivityInfo(mContext. getPackageManager(),
STOCK_PM_FLAGS);/fR#EC4 intent 1 [] Action Fl Cagegory HIfEE, FHRHEE
# Activity FIfE . SRS IEE Launcher MFTERAL, UERELERER.
mMainStack startActivityLocked(null, intent, null, null, 0, aInfo,
null, null, 0, 0, 0, false, false, null);
}
startActivityLocked(...) {

ActivityRecord r =new ActivityRecord(, , , callingUid,
intent, , aInfo, ,, , , componentSpecified);
IMRHEAE N\ B Intent LA J Activity ) Info SEH{k—4> ActivityRecord 5 5, TERI IR ALIT R & 23R 15 1% Activity
f&FER, — ActicityRecord Xf R E T 1% Activity [¥]-&F{5 B, 2 History Stack FJA M.

return startActivityUncheckedLocked(r, sourceRecord,
grantedUriPermissions, grantedMode, onlyIfNeeded, true);//:Z J& 1% ActivityRecord 1% A\ i%

BOMM.

}
startActivityUncheckedLocked(ActivityRecord r ,...) {

startActivityLocked(r, new Task, doResume, keepCurTransition);

}
startActivityLocked(ActivityRecord , ...,) {

mHistory.add(addPos, r);/%1% ActivityRecord,i% ActivityRecord BIf{F T Home Activity, ¥RIIEIHERR .

resumeTopActivityLocked(null);//E 57 SR HZE O R AL, s THEIAY Activity .

}
resumeTopActivityLocked(ActivityRecord prev){

ActivityRecord next = topRunningActivityLocked(null);//IHEF 24 next DA RZE T, FACDEH Home Activity
IONT Jo s MRk, BRlIHZ next B4 Home Activity [ ActivityRecord 52451

mService.mWindowManager.setApp Visibility(next, true);//i% & Home Activity 4 Visible
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startSpecific ActivityLocked(next, true, false);// i F %5 O RS 3045 & Activity
return true;

}

startSpecific ActivityLocked(ActivityRecord r,...){

realStartActivityLocked(r, app, andResume, checkConfig);//1% %2 1 BRI 2524514k —> Launcher Activity

mService.startProcessLocked(rprocessName, r.info.applicationInfo, true, 0,
"activity", r.intent. getComponent(), false);//i%#: 0 A%< )5 3 Launcher Activity FIHHE.

}
Activity a = performLaunchActivity(r, customIntent);//HtEF H ZAREHENE c PHIE R, SLHIL—A Activity
startProcessLocked(ProcessRecord app,

String hostingType, String hostingNameStr) {

int pid = Process.start("android.app. ActivityThread",
mSimpleProcessManagement ? app.processName : null, uid, uid,

gids, debugFlags, null);/tR4E app 15 5E /) uid (5 8., J& 300 LR

}
/2 I Launcher JHFE(H 5 3 52 5, Bl 5 T HOME )5 31
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1.2 Android ES=iCEHERATE

Android M Linux REJ351H 4 MEE;
(1) init FHF2)E 30

(2) Native k%5 J5 3

(3) System Server, Android &% 5 1
(4)Home Jg 31

SRR BRESE E

Home Activity

4

Dalvnik VM

Zygote Fork

Service

&= = en e
r—

1.21 $—3: initial B2 (system/core/init)

mit #FE, BER—ANHNZENNAIGHRE. IEATES) (CRWEEANTE, HIRET, HCVHET
AR SRR NGRS HTE 25, il Ea— AP RERF mit BFR, TR FHE. nit HERE
—A R
Init.rc

Zvgote

Init.marvell.rc

AR eoeAndroid HXARER], BHERRA, BEUFE, BREFE!
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Init JEFE— R FUARYE mit.re A init.xxx.re BIASTAFESL T JUANEEA MRS«
servicemanamger

zygote

BJE it AR H, 1A H =7 property service HITIHEE .
OB

mit@System/Core/Init

Init.c: parse_config_file(Init.rc)
@parse_config_file(Init.marvelrc)

FEMTRIASSZAF 2 Tit.re A Init. xooxx re(BE 4T 5 HK)

Init.rc /& Android F CHLSE I 5L A (Android Init Language, System/Core/Init/readme. txt)
AL MO ERY P

Actions

Commands

Services

Options.

@R g s

BAVRES Init RZEEFET e STHT IR IRFTET .
(1) 77 .re 30fF, @A 3CIF N A @ system/core/init/init.c

# service {5 B UE 2| service list . @ system/core/init parser.c
(2) restart_service()(@ system/core/init/init.c

service_start

execve(...). B 1L service HEFZ.
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1.22 =3 Zygote

Servicemanager Ml zygote HFEHLELE T Android [5G, Zygote X PR A 2B LE A IER Android 12
1T, WIUEAL LAY Service #J2 Navtive service /& .re JIZA STAFH zygote KA :

service zygote /system/bin/app_process -Xzygote /system/bin --zygote --start-system-server

it BA Zygote A\ main(...)@framew orks/base/cmds/app_main.cpp 1 -

(Omain(...)@framew orks/base/cmds/app_main.cpp

7 Java Runtime

runtime. start("'com.android. internal. 0s. Zygotelnit", startSystemServer);

@runtime.start@AndroidRuntime.cpp
/L RERIL
184T: com.android.internal.os.Zygotelnit: main B& %Y.

@main()@com.android.internal.os.Zygotelnit//1EE [ Zygote .
registerZygoteSocket();//% 1. Listen ¥%ij [

startSystemServer();

HEN Zygote FR5HESE .

KX AP IR, Zygote BUEISLEF T, FIF Socket iliiH, W ActivityManangerService 153K, Fork [

1.23 $5=3F System Server

startSystemServer@com.android.internal.os Zygotelnit £  Zygote I fork T — 4~ @ #
com.android.server.SystemServer. J-#& SystemServer@(SystemServerjava) FLE T T . Android BFTE RS EHHE 48
# L& T SystemServer@(SystemServerjava) L. fE SystemServer.java HENENEALEH, RREWUFREVYT
mit2 FJSEILeREL, BT —KHEARSS, I AddService #] service Manager.
main() @ com/android/server/SystemServer
{
nit1();
}

Init1() /& 7 Native 25 [H]SZIL ] (com_andoird server systemServer.cpp). FAI1—F X 4Nk Uit 511 7,
initl->system_init() @System_init.cpp

£ system_init()IRAT 15 B T 183 M8 BAHESE.

{
Call "com/android/server/SystemServer", "init2"

ProcessState::self()->start ThreadPool();
IPCThreadState:: self()->joinThreadPool();

init2()@SystemServer.java FFEIL [ Android H AT 2 FH 2 AR ST -
XA mit2 () B#IE T —ERFE, K New Service il AddService K H T iz 5%

A0S H eoeAndroid M XARER], BAR R, BHUAH, BERE!
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1.24 330U Home 33}
£ ServerThread@SystemServer java J53: B, AT LLE R REE S 358 E 1 Android RS /5, T iXH
OfF A xxx.systemReady )il &R, RECEHE .
@FFHIXT T ActivityManagerService. systemReady( [B] i)
Widget.wallpaper,imm (%] A\ %)% ready 1.
Home it /& 7E ActivityManagerService.systemReady() i %1 B9 i & ™ # 2 % . T W &
ActivityManagerService.systemReady() [ 505 :
systemReady()@ActivityManagerService.java
resumeTopActivityLocked()
startHomeA ctivityLocked();/ a5 2 5 — > J5 5 HomeActivity .
startActivityLocked (...) CATEGORY HOME
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1.3 Android RETSaIERNHT

13.1 RERHWEMA

£ Linux WS 305, mit 1(1 SR EAEAE—AFH P ZE(Lnux BHLA 7K/ A 232(7E 32 £ x86 Hl
3B 1), ABIX 4G FHHEM S AW . Bl 16 FHENEER, OV ABEER”. MERKY 36 1
PERAN ARG, FROAH 2. Y HBHER B2 Android R4, ZEZNRIET LLARINT 5 AN B, T IE:

Androld B R

R WY scvnd), M0 6

servien Mamager 017y gos L |

ma A s, oo o meurd Wb ik, @A LME. e¥idd
e ) W AP Y LD L Mipest 4R

(1) B3HER: MBI REMEAB R FTHERBA. WHEE, YHGA SIS,

(2) YT mit.re SCHF: ZBTBOY mitore BIASCHF AT RENT, EEXT Service(IR7)F Action(BIE) AT T H
f, Service Hfir4(Command)Fl— % 51 BR 55 (19 I 0 P 25 (Option, &AL, #0: “service vold /system/bin/vold”
N—A Service, Tfii“socket vold stream 0660 root mount“ | A Be 1% Al 5% 18 A ) Option; Action | fFH— FR 3 1Ay 441
B, W: “oninit mkdir /system™ A RG] 6T E AL RS IERT Action;

(3) fid 7 FE AT HY action: Action 75 ZEAE Triggers(filt & 26H) A, B B 78 Z AT 1 Action #EAT R,
FERR R fi e 25 4 78 ZE AT 19 Action A Action PAF1;

(4) $RATHE action PAFI K164 X E—F Bl & 1K) Action LA K Service #EATHAT. FIHEMRES, RAET
Zygote F Service Manager Pi-MEH EE KR,

(5) TEHALE A mit BEEAEATTIRER, AEREEEAARE, BB BEMREZEMFN signal T4,

13.2 WHEHMTER
X} android-2.3.3_r1 WA A (40 YAS ST #EAT 20 B
(1)init.c: PN system/core/init/init.c
(2)init_parser.c: P%4EA system/core/mit/ init_parser.c
(3) builtins.c: #&4£A system/core/mnit/ builtins.c

A0S H eoeAndroid M XARER], BAR R, BHUAH, BERE!
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(4)property_service.c: #i{£N system/core/mit/property service.c

(5)keycords.c: B&FEA system/core/init/keycords.c

(6) signal_handler.c: FE4£A system/core/init/signal_handler.c

BEER H R GEE AR XS N IEACHD ST B oR BOun R G BLTR B8 BE] IR AT 56 R AR R <> 2 B B0 E) 1Y

PR AT R AL A" RR)

F—HrB(RsnHEE)
FARR R B AT AR W0 T
mkdir > mount > open_devnull_stdio > log_init
5B BL(#HT init.rc STHF)
HARB A O IR 4R
init_parse_config_filedparse_configd parse new_sectionaparse service ( 2% # parse action)->
parse_line_service(E¢¥# parce line action)
BB B A T EZHATH action)
FAR B AL A2 0 F
action for each_trigger("boot", action add queue tail);d action add queue tail ( class_start
default) 4 action remove_queue_head & do_class_start
S TR Be (AT TE action FAF K6y 4)
HARE I A2 F
execute_one_commanda action remove queue head ado class_start aservice for each classa
service_start_if not disableda service start
BhBrB(EHAb )
FARRIE A AL B A2 20 F
for(; ;) {
poll >handle property_set fd > handle_keychord >handle_signal

FEERENH

153 it (A O BRE. B mitre BCE XM, AT

main system/core/init/init.c B action FJH B0 & 1] native service, SRFHA—A>
infinite loop AbFER H property, signal ] event
mkdir system/core/init/init.c B A RGENEAHFR
mount system/core/init/init.c WL RS
open_devnull_stdio system/core/mit/init.c I EAA . &
log_init system/core/mit/init.c Wit H HT 8k
.. system/core/init/ T— .
init_parse_config file . FEHL mit.re BRI A FEERX
- mit_parser.c
system/core/init/ PR init.re XM A Section (service and action series )
parse_config .
init_parser.c F Text
stem/core/init/
parse_new_section Sy eorerm iR section 2L
- - mit_parser.c

AR H eoeAndroid X ARMER, BEERMA, BAUHHE, FRERE!
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parse_service

parse_line_service

parse_action

parse_line action

action_for each trigger

action_add_queue_tail

execute_one_command

action_remove _queue h

ead

do_class_start

service_for each_class

service_start_if not_dis

abled

service start

fork

€Xecve

poll

handle property set fd

handle_keychord

handle_signal

[ eoe Android 411 5 —+—

system/core/init/
init_parser.c
system/core/init/
mit_parser.c
system/core/init/
mit_parser.c
system/core/init/
mit_parser.c
system/core/init/
init_parser.c
system/core/init/
init_parser.c

system/core/init/init.c
system/core/init/

init_parser.c
system/core/init/ builtins.c

system/core/init/

init_parser.c

system/core/init/ builtins.¢

system/core/init/init.c
Lib function(ulibc)
Lib function(ulibc)
Lib function(ulibe)

system/core/init/property_s

ervice.c
system/core/mit/keycords.c

system/core/init/signal _han
dler.c

%} service section 55 —4THATHHT

%} service section [ option EIJHEAT 4347

% action section 5 —4THEAT 4T

%} action section fR)RF—4THUSL (K167 & EAT 5
fith R FEA action [IFRAT

K HEA action T action_list fIE] action_queue
AT 2400 action [—> command

M action_queue §3% _E#FrkL4 i (action)
class_start default X B[ A CIef ¥, £ ZH T J3 30 native

service

W7 service list #R FFPTE 455

Hlr service [ flag /=75 disabled, MRS, NJHHAL
BREL HERIEE service

JE3h service M EEADRE, WHE service HIRSS 1 HIHH

KB EE WS, A fork G — M ETRHAT, REREA
execve TITH service

R 6 R AL

WA BATH service

1 property set fd, signal fd F1 keychord fd SC{F)#R 2
AW ER

ARG EIERSER, W: service, wlan 1 dhep 5555

R FE service structure | ] keychord, 152 5 30

service

4b¥ SIGCHLD signal

AR H eoeAndroid X ARMER, BEERMA, BAUHHE, FRERE!
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1.4 Android init BRI B SR

43 #7 android K)JEEINAE, MNEZ B, BATESLCNIZM RS R mit 745, B mit 2 ARSI R
Gt Ja S EAT RN, WERNTALAME inux K47 E WS — MR, REEETB 2 NEEEE)
fsbin/, /bin/ %5 H 3 T AR ERINA init, WREAE RN L IR HAS.

TS B 2 AL LR T AR B i AT B L

S3C2410 JHEIZHL:

noinitrd root=/dev/nfs nfsroot=192.168.2.56:/nfsroot/rootfs
ip=192.168.2.188:192.168.2.56:192.168.2.56:255.255.255.0::eth0:0n console=ttySACO

S3C2440 JE815%:
setenv bootargs console=ttySACO root=/dev/nfs nfsroot=192.168.2.56:/nfsroot/rootfs
1p=192.168.2.175:192.168.2.56:192.168.2.201:255.255.255.0::eth0:on mem=64M init=/init

marvell 310 3 2123
boot root=/dev/nfs nfsroot=192.168.2.56:/nfsroot/rootfs,rsize=1024, wsize=1024
1p=192.168.2.176:192.168.2.201:192.168.2.201:255.255.255.0::eth0:-On  console=ttyS2,115200 mem=64M init=/init

init FPRICESLE ST /system/core/init/init.c H, init £—H4H 52 R T M HKIAES

141464k log RGE

2 f#Hr/mit.rc Fl/init. Yohardware%.rc LA

3. 44T early-init action in the two files parsed in step 2.

4. BEYIEN, Blin: £ /dev THEBEFABRETR, TH firmwares.

5. V1tRth B R 45 %%, Actually the property system is working as a share memory. Logically it looks like a
registry under Windows system.

6. AT init action in the two files parsed in step 2.

7. Hla JEPERRS -

8. $HAT early-boot and boot actions in the two files parsed in step 2.

9. #1447 Execute property action in the two files parsed in step 2.

10. BEA—ATFRPEER to wait for device/property set/child process exit events. 4, F SD FHHEN, nit &
PRI—AREBAFMN, BRI REVET R RETHEERKHBRAE M it K fork B, FrllinRibq]
fl i 5t T, A4 mit 2B —A SIGCHLD 5%, XM SN A THEREFEL, FrLZE loop H, it
SRR N B EAT *re S22 L4

Filgn, 7 mitrc HF, FAR:
service zygote /system/bin/app_process -Xzygote /system/bin --zygote --start-system-server

socket zygote stream 666

onrestart write /sys/android_power/request_state wake

onrestart write /sys/power/state on

Frbh, iR zygote FINJESh R LRSS SR FIR MG, mit MEEHELEINE.
int main(int argc, char **argv)

{

/7% BAE R TR H & T EMS BT, TEZ5 8 open_devnull_stdio() 28 ¥
open_devnull_stdio();

A0S H eoeAndroid M XARER], BAR R, BHUAH, BERE!
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914Gk og R 4L

log_init();

(¥ /mit.rc F/init.%hardware%.rc X/
parse_config_file("/mit.rc");

snprintf(tmp, sizeof(tmp), "/init.%s.rc", hardware);
parse_config_file(tmp);

/HAAT early-init action in the two files parsed in step 2.
action_for each_trigger("early-init", action add queue tail);

drain_action_queue();

/* execute all the boot actions to get us started */
/* $84T init action in the two files parsed in step 2 */
action_for_each_trigger("init", action_add_queue tail);

drain_action_queue();

/* $44T early-boot and boot actions in the two files parsed in step 2 */
action_for_each_trigger("early-boot", action_add_queue_tail);
action_for_each_trigger("boot", action_add_queue_tail);
drain_action_queue();

/* run all property triggers based on current state of the properties */

queue_all_property_triggers();
drain_action_queue();

/* enable property triggers */
property triggers enabled = 1;

for(z;) {

int nr, timeout = -1;

drain_action_queue();

restart_processes();

if (process_needs_restart) {
timeout = (process_needs_restart - gettime()) * 1000;

if (timeout < 0)
timeout = 0;
h
nr = poll(ufds, 3, timeout);
if (nr <= 0)
continue;

A0S H eoeAndroid M XARER], BAR R, BHUAH, BERE!
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if (ufds[2].revents == POLLIN) {
/* we got a SIGCHLD - reap and restart as needed */
read(signal_recv_fd, tmp, sizeof(tmp));
while (!wait_for one process(0))

continue;

}

if (ufds[0].revents == POLLIN)
handle_device fd(device fd);

if (ufds[1].revents == POLLIN)

handle_property_set_fd(property_set_fd);

return 0;

AT mit.re BIA
7 V] AR«
Android ¥ #54L 565 BP0 KRB HE A K . 17 895 (Actions), iy 425 (Commands), AR %% J5(Services), 1% T 25
(Options).
WIEAE T MTARAL, B A& B RRAE S A5 8. C KM I SORHTE: CRFT DURSRIEA 2 B 2GS 4
o X5 AT PLR R I XA B M E MEF /. SRFHLET RN, fEABRITR.
* DU AR (AU f8 V2248 HOAT NI RE .
* Actions il Services B & F A— BT . B 1B ¥ T Commands & Options [ IR T-1% B & . 55—
BEPE AT Commands B, Options % 205 .
* Actions il Services #AME—RJar 4% . FEAA] ) 75 BA AR R dr 42 (1) Kk SRS R I 20 .
Actions f&2— R Fir L 114 . Actions HI5 —/ Mt & 25 (trigger) FRIRE action (] RFHAT . 29—~ action 7EFF
B SR RAATER, AR BRI A B HAT RS s, RN BIBA S & S .
A b ] action HKIKHAAT, action HHGAr & HARIINAT o Init FEPRAT A4 H b 1] AL B HAh I 3h (¥ & 61 2/ 4
5% property WE, HEE)T).
Actions FIZRILIE
on <trigger>
<command>
<command>
<command>
HERBR G
PAFIRR, — A BAF.
static list_declare(service_list);
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static list_declare(action_list);

static list_declare(action_queue);
*rc FIAFA service KEETE XHIRFH AN service list FIKH .
*rc IAF A on A DU 23 2R INE] action list FlZ=H.
B> action FFRIAE —AF13R, MWFIRARMRIF ZBIE TH Commands

FRIAS BT I 72
parse_config_file("/mit.rc")

int parse_config_file(const char *fn)
{

char *data;

data = read_file(fn, 0);

if (!data) return -1;

parse_config(fn, data);

DUMP();

return 0;

}

static void parse_config(const char *fn, char *s)

{

case T_NEWLINE:
if’ (nargs) {

int kw = lookup_keyword(args[0]);

if (kw_is(kw, SECTION)) {
stateparse_line(&state, 0, 0);
parse_new _section(&state, kw, nargs, args);

} else {
state.parse_line(&state, nargs, args);

}

nargs = 0;

}

parse_config BT % BIAHETMENT, WRCEFIAA SECTION , FAKLIAT parse new section()
A1 SECTION [KEFH: on Al sevice

KRR E L Parser.c (system/core/mit) SZAFH!

Parser.c (system/core/init)

#define SECTION 0x01

#define COMMAND 0x02

#define OPTION 0x04

parse_new_section()*H FF 73 #l%f service ElE on FREBEFITkII N B REATREMNT.
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case K_service:
state->context = parse_service(state, nargs, args);
if (state->context) {
state->parse_line = parse_line service;
return;
}
break;
case K_on:
state->context = parse_action(state, nargs, args);
if (state->context) {
state>parse_line = parse_line_action;
return;
}
break;

Xf on KRBT SKE) N RAEAT YT

static void *parse_action(struct parse_state *state, int nargs, char **args)

act= calloc(1, sizeof(*act));

act->name = args[1];
list_init(&act->commands);

list_add tail(&action_list, &act->alist);

Xt service BT kI A BT

static void *parse service(struct parse_state *state, int nargs, char **args)

struct service *svc;

if (nargs <3) {
parse_error(state, "services must have a name and a program/n");
return 0;

}

if (!valid_name(args[1])) {
parse_error(state, "invalid service name '%s'/n", args[1]);
return 0;

}
IR RS CEAFTE service list 51| 3% A 45 £k 20

sve=service_find by name(args[1]);
if (sve) {
A H eoeAndroid HXARRER, BAR R, BBURH, HRERE!
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parse_error(state, "ignored duplicate defmition of service '%s'/n", args[1]);
return 0;

nargs -= 2;
sve = calloc(1, sizeof(*svc) + sizeof(char*) * nargs);
if (svc) {

parse_error(state, "out of memory/n");

return 0;
}
sve->name = args[1];
sve->clagsname = "default";
memcpy(sve->args, args + 2, sizeof(char*) * nargs);
sve->args[nargs] = 0;
sve->nargs = nargs;
svc->onrestart.name = "onrestart";
list_init(&sve->onrestart.commands);
IRINZAR % E] service list F13E
list_add_tail(&service list, &sve->slist);
return svc;

JR55 IR BB X
service <name> <pathname> [ <argument> |*
<option>

<option>

i — A service Z51 1K SR J5 £ B service list #%K b, name AR5 A A TR pathname AHAT 1 &
argument A& MZH. 25 option FIFIEHIX S service Z5MIVAKI B 1 parse_line_service 2% service g
FERNBRAITRNTIATEE service SHH , BB T —A service BiE on KRBT KRR I service YEIHEHT
.

Bl 4m:
service zygote /system/bin/app_process -Xzygote /system/bin --zygote --start-system-server

socket zygote stream 666

onrestart write /sys/android_power/request_state wake

B R M-,
BN ZIRSFF AT B2 /system/bin/app_process
iz -Xzygote /system/bin --zygote --start-system-server

socket zygote stream 666: HIE—/4A: /dev/socket/zygote [¥] socket , ZEEIN: stream

H* e AN e R
action list FIFRIH W T :
on init

on boot
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on property:ro.kernel. gemu=1

on property:persist.service.adb.enable=1
on property:persist.service.adb.enable=0
mit.marvell.rc 3ff

on early-init

on it

on early-boot

on boot

service list 5% T4 :
service console

service adbd

service servicemanager
service mountd

service debuggerd
service ril-daemon
service zygote

service media

service bootsound
service dbus

service hcid

service hfag

service hsag

service installd

service flash_recovery

WRAHR ST AR A K

£ nit.c [ main PR A SRR AR
property_set fd=start property_service();
AR R 2L

Property_service.c (system/core/init)

const char* property_get(const char *name)
Properties.c (system/core/libcutils)

int property_get(const char *key, char *value, const char *default_value)
W& E R

Property_service.c (system/core/init)

it property_set(const char *name, const char *value)
Properties.c (system/core/libcutils)

int property_set(const char *key, const char *value)

Bl P RA TR LUl AT 4 setprop <key> <value>
setprop L ELYFARESFE3C4:  Setprop.c (system/core/toolbox)
Getprop.c (system/core/toolbox): property_get(argv[ 1], value, default value);
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Property_service.c (system/core/init)
HP S SCIRAR AR BURT B0 B o 2B init RERZTRA

handle property set fd(property set fd);

property set() //Property service.c (system/core/nit)

property_changed(name, value) //Init.c (system/core/init)
queue_property_triggers(name, value)
drain_action_queue()

RERE—SERSAMR, REHTHNK w2
4.
fE init.re P A
on property:persist.service.adb.enable=1

start adbd
on property:persist.service.adb.enable=0

stop adbd
BT ELan SR A7E 4 T oA «
setprop property:persist.service.adb.enable 1 BiE 0
AR IR B E IS adbd 27
AT action list H[1J#r4>:
M action list FELH act>name A early-init fJF1RI, F A action add queue tail(actyfHiHA 2
FA%1 action_queue FE#B. drain_action_queue() M action list PAF|HPEUH BAFITT , SAJGH44T act->commands
FIRFPBFTAE WL
FTLAM  ./system/core/init/init.c mian() B8 F AR5 Fr B«
action_for each_trigger("early-init", action_add_queue tail);
drain_action_queue();
action_for each_trigger("init", action_add_queue_tail);
drain_action_queue();
action_for_each_trigger("early-boot", action_add_queue_tail);
action_for_each_trigger("boot", action_add queue_tail);
drain_action_queue();
/* run all property triggers based on current state of the properties */
queue_all property_triggers();
drain_action_queue();
AT LAE tH, FEAEHTSE iit.re init.marvell.rc 3XfFE, action iy AT IRTJ9:
AT act->name A early-init, act->commands FI|ZEH [T 4

AT act->name A init, act->commands ¥+ KT A 154
AT act->name A early-boot, act->commands 7R ] FTH 4

AT act->name N boot, act->commands ¥ EF I G2
541

class_startdefault  JEZNFTHE service BT E LIRS .
class_start {E act->name A boot [f] act->commands F|Z&H, FrLL class start i f5, PR
IR RZBRE do class start OO
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int do_class_start(int nargs, char **args)

{
/* Starting a class does not start services
* which are explicitly disabled. They must
* be started individually.
¥/
service_for _each_class(args[1], service start if not disabled);
return 0;
}

void service for each_class(const char *classname,
void (*func)(structservice *svc))

struct listnode *node;
struct service *svc;
list_for each(node, &service_list) {
svc=node_to_item(node, struct service, slist);
if (!stremp(sve->classname, classname)) {
func(sve);

BAFER A parse service() ¥sIMARSFIRAIET %, BB RS sve->classname ERIAEU{E: "default",
FYLA service list KT MRS AT .

Zygote HRITHEL:
Zygote 7 android REHBERN— MRS, TR—F 55T HIMES:
stat Android Java Runtime and start system server. It's the most important service. The source is i
device/servers/app.
1. U JAVA REHIHL
2. A JAVA BRWLEM android 7 ik %
3. A com.android.internal.os.Zygotelnit 2+ ] main pA%Y, android/com/android/internal/os/Zygotelnit.java.
a) 3 Zygotelnit
b) M zygote socket
¢) %4 preload classes(the default file is device/java/android/preloaded-classes)
d) 2£#% Load preload TEii
e) WA Zygote::forkSystemServer (JE X 1E./dalvik/vm/InternalNative.c)>g fork — BT, &Rt i A
com.android.server.SystemServer [\ main FRE{.
a) 3&# libandroid_servers.so FE
b) VH JNInative initl BA%{ (device/libs/android_servers/com_android_server SystemServers)
Load libandroid_servers.so
Call JNI native initl function implemented in device/libs/android_servers/com_android_server SystemServers. It only
calls system_init implemented n device/servers/system/library/system_init.cpp.
Ifrunning on simulator, instantiate AudioFlinger, MediaPlayerService and CameraService here.
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Call mit2 function i JAVA class named com.android.server.SystemServer, whose source is in
device/java/services/com/android/server. This function is very critical for Android because it start all of Android JAVA
services.

Ifnot running on simulator, call IPCThreadState::self()->joinThreadPool() to enter into service dispatcher.

SystemServer:init2 $§2 5 31— ANET FIERFER S 30 T T Tl JAVA JR55:
Core fl55:

Starting Power Manager( FE i & # )

Creating Activity Manager (iGziARS%)
Starting Telephony Registry (HiETEMAR %)
Starting Package Manager (& #3%)

Set Activity Manager Service as System Process
Starting Context Manager

Starting System Context Providers

Starting Battery Service (HLitAR%5)

. Starting Alarm Manager ([ %%)

10. Starting Sensor Service

11. Starting Window Manager ()37 % 0EEE)
12. Starting Bluetooth Service (#57FiR%5)

13. Starting Mount Service

hog o il s

HoAth services:
Starting Status Bar Service CIRZAIRS)
Starting Hardware Service (BE{fHR%5)
Starting NetStat Service (PJ4RAARST)
Starting Connectivity Service
Starting Notification Manager
Starting DeviceStorageMonitor Service
Starting Location Manager
Starting Search Service (¥ if]AR45)
Starting Clipboard Service

. Starting Checkin Service

11. Starting Wallpaper Service

12. Starting Audio Service

13. Starting HeadsetObserver

14. Starting AdbSettingsObserver

bl -l S R

—
=

B¢ J5 SystemServerzinit2 J§ 21 ActivityManagerService.systemReady i 53k
Intent. CATEGORY HOME intent SR8 215 —> activity J&7F 7 4b—Fi 3 30 system server [ 7152 :
WL AA system_server AR (JfRHS: device/servers/system/system_main.cpp) ‘B tHAtiliid
P system_init SR/E3] system services, XEEHANAM: 4 android A MF1 772U E 3 system services?

BT
My guess is that directly start system_server may have synchronous problem with zygote because system_server
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will call JNI to start SystemServer:init2, while at that time zygote may not start JAVA VM yet. So Android uses another
method. After zynote is initialized, fork a new process to start system services.

Zygote A% JE 3h i i 2

W fE SRS BRI app_process HEFE, SR RHEAK R
App_main.cpp (frameworks/base/cmds/app_process)

main()
RPE mitre ) --zygote --start-system-server
7 7 A P I A

runtime. start("com.android.internal. os. Zygotelnit",startSystemServer);
B

runtime.start();
start() BRI Z7E AndroidRuntime.cpp (frameworks/base/core/jni) 34 H
MITHME .-
D/AndroidRuntime(  56): >>>>>>>>>>>>>> AndroidRuntime START <<<<<<<<<<<<<<
AT LA A 2
AndroidRuntime::start(const char* className, const bool startSystemServer)
JNI CreateJavaVM()
startReg()
LOGD("--- registering native functions ---/n");
startMeth = env->GetStaticMethodID(startClass, "main","([Ljava/lang/String;)V");
MR ] AR — 285 B I R AR A main 77 BT LR A T Zygotelnit 5[] main 771
main J7AEE 5T
1.Register zygote socket, Registers a server socket for zygote command connections
2.Load preload classes(the default file is device/java/android/preloaded-classes).
3.Load preload resources, Load in commonly used resources, so they can be shared across processes.
4.Start SystemServer, Prepare the arguments and fork for the system server process.
HAPT BN T
Zygotelnit java (framew orks/base/core/java/com/android/internal/os) 1 ] mian
main()
registerZygoteSocket()
preloadClasses()
loadLibrary()
Log.i(TAG, "Preloading classes...");
Runtime.loadLibrary
Dalvik _java lang Runtime nativeLoad()
dvmLoadNativeCode()
LOGD("Trying to load lib %s %p/n", pathName, classLoader)
System.loadLibrary("media_jni");
preloadResources();
startSystemServer()
Zygote.forkSystemServer(parsedArgs.uid, parsedArgs.gid,parsedArgs.gids, debugFlags, null);
/fZygote.java (dalvik/libcore/dalvik/src/main/java/dalvik/system)
forkSystemServer()
forkAndSpecialize()  //Zygote.java (dalvik/libcore/dalvik/src/main/java/dalvik/system)
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Dalvik dalvik system Zygote forkAndSpecialize() //dalvik system Zygote.c (dalvik/vm/native)
Dalvik_dalvik system_Zygote forkAndSpecialize()
setSignalHandler()
fork()
handleSystemServerProcess() /handleChildProc(parsed Args, descriptors, new Stderr);
closeServerSocket();
RuntimelInit.zygotelnit(parsed Args.remaining Args);
zygotelnit() //Runtimelnit.java (framew orks/base/core/java/com/android/mternal/os)
zygoteInitNative()
invokeStaticMain()
System.loadLibrary("android _servers");
//com.android.server. SystemServer startSystemServer() A&+
m = clgetMethod("main", new Class[] { String[].class });
/o 47 ) & SystemServer £ ) main R 3 SystemServer.java
(framew orks/base/services/java/com/android/server)
mit1() //SystemServer.java (frameworks/base/services/java/com/android/server)
/finit1()3£Pr_b 218 android server SystemServer init1(JNIEnv* env, jobject clazz)
//com_android_server SystemServer.cpp (framew orks/base/services/jni)
android_server_SystemServer_init1()//JNI i FH
system_init() //System_init.cpp (frameworks/base/cmds/system_server/library)
// Start the SurfaceFlinger
SurfaceFlinger::instantiate();
/fStart the AudioFlinger media playback cameraservice
AudioFlinger::instantiate();
MediaPlayerService::instantiate();
CameraService::instantiate();
/AF SystemServer ZE[f] init2
runtime->callStatic("com/android/server/SystemServer", "init2");
mnit2()//SystemServerjava (frameworks/base/services/java/com/android/server)
ServerThread()

run()/AE run "5 B ERIRE L IES S0 AR ST UL RIS, RS AR ST
((ActivityManagerService)ServiceManager.getService("activity")).setWindowManager(wm);

ActivityManagerNative. getDefault().systemReady();
runSelectLoopMode();

done = peers.get(index).runOnce();
forkAndSpecialize()  //Zygote.java (dalvik/libcore/dalvik/src/main/java/dalvik/system)
Dalvik_dalvik_system Zygote forkAndSpecialize() //dalvik system Zygote.c (dalvik/vm/native)
forkAndSpecializeCommon()

setSignalHandler()
RETURN_INT(pid);
closeServerSocket();
FiEFE runSelectLoopMode()
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5.Runs the zygote process's select loop runSelectLoopMode(), Accepts new connections as they happen, and reads
commands from connections one spawn-request's worth at a time.

MRZBATIER, N zygote HFEETE runSelectLoopMode () E#

zygote i siganl(11)2% 11

{E dalvik_system Zygote.c (dalvik/vm/native)

[ static void sigchldHandler(int s) p&&rH$]E]l:
"Process %d terminated by signal (%d)/n",

"Exit zygote because system server (%d) has terminated/n",

startSystemServer() Zygotelnit.java (frameworks/base/core/java/com/android/internal/os)
SystemServer (1] mian() &< 1H

SystemServer.java (framew orks/base/services/java/com/android/server)H [ nit1() A% .
mit1)SEFREAT I/ com_android_server_SystemServer.cpp (framew orks/base/services/jni)
H11] android server SystemServer initl().

android_server_SystemServer_init1() V& 12

System_init.cpp (frameworks/base/cmds/system_server/library) " [1] system_init() &£
system_init() BREE LU0F

extern "C" status_t system_init()

{

sp<IServiceManager> sm = defaultServiceManager();

property_get("system_init.startsurfaceflinger", propBuf, "1");
if (stremp(propBuf, "1") == 0) {
IR PE AR 55 3%, 71 )5 )8 81 SurfaceFlinger 5%
1185 2T U BRALER N bR
//BootAnimation.cpp (frameworks/base/libs/surfaceflinger):status_t BootAnimation::readyToRun()
SurfaceFlinger::instantiate();

}
IHEREAS b audioflinger % JL/MIRST 58L& EREEI A —#E, Frbl
IARAERX B 53]

if (proc->supportsProcesses()) {
//f35h AudioFlinger, media playback service, camera service iz5%
AudioFlinger::instantiate();
MediaPlayerService: instantiate();
CameraService::instantiate();
}
IBAEITIGIEAT the Android runtime , FRATXFE H K12 B9 ZIFE core system services
/SR LLJE 7 B8 Android runtime initialization, FHABARST7E b4 H CHF main(Oit, #&
/Al B Android runtime
//before calling the init function.
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LOGI("System server: starting Android runtime./n");

AndroidRuntime* runtime = AndroidRuntime::getRuntime();

LOGI("System server: starting Android services./n");

/W SystemServer.java (framew orks/base/services/java/com/android/server)
/IR init2 B8

runtime->callStatic("com/android/server/SystemServer", "init2");

// If running in our own process, just go into the thread

// pool.  Otherwise, call the initialization finished

/f func to let this process continue its initilization.

if (proc->supportsProcesses()) {
LOGI("System server: entering thread pool./n");
Process State::self{)->start ThreadPool();
IPCThreadState::self()->joinThreadPool();
LOGI("System server: exiting thread pool./n");

}

return NO_ERROR;

System server: entering thread pool R & N\ RF%LZEFE ServerThread
7E ServerThread &M run ARSI 5 0 k5%
@0Override
public void run() {
EventLog. writeEvent(LOG_BOOT_PROGRESS SYSTEM_RUN,
SystemClock uptimeMillis());

ActivityManagerService.prepareTraceFile(false); // create dir

Looper.prepare();
I B LR RISt
android. os Process.setThreadPriority(
android.os Process. THREAD PRIORITY FOREGROUND);

IREE () M55

try {
Log.i(TAG, "Starting Power Manager.");
Log.i(TAG, "Starting  activity Manager.");
Log.i(TAG, "Starting telephony registry");
Log.i(TAG, "Starting Package Manager.");
Log.i(TAG, " tarting Content Manager.");
Log.i(TAG, "Starting System Content Providers.");
Log.i(TAG, "Starting Battery Service.");
Log.i(TAG, "Starting Alarm Manager.");
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Log.i(TAG, "Starting Sensor Service.");
Log.i(TAG, "Starting Window Manager.");
Log.i(TAG, "Starting Bluetooth Service.");
AR AR, A B 5 AR 55
// Skip Bluetooth if we have an emulator kernel
/A BT AR 55
Log.i(TAG, "Starting Status Bar Service.");
Log.i(TAG, "Starting Clipboard Service.");
Log.i(TAG, "Starting Input Method Service.");
Log.i(TAG, "Starting Hardware Service.");
Log.i(TAG, "Starting NetStat Service.");
Log.i(TAG, "Starting Connectivity Service.");
Log.i(TAG, "Starting Notification Manager.");
// MountService muststart after NotificationManagerService
Log.i(TAG, "Starting Mount Service.");
Log.i(TAG, "Starting DeviceStorageMonitor service");
Log.i(TAG, "Starting Location Manager.");
Log.i(TAG, "Starting Search Service.");

if INCLUDE_DEMO) {
Log.i(TAG, "Installing demo data...");
(new DemoThread(context)).start();

}

try {

Log.i(TAG, "Starting Checkin Service.");

Intent intent = new Intent().setComponent(new ComponentName(
"com.google.android.server.checkin”,
"com.google.android.server.checkin. CheckinService"));

if (context.startService(intent) ==null) {

Log.w(TAG, "Using fallback Checkin Service.");
ServiceManager.addService("checkin", new FallbackCheckinService(context));
3
} catch (Throwable ¢) {
Log.e(TAG, "Failure starting Checkin Service", e);

Log.i(TAG, "Starting Wallpaper Service");
Log.i(TAG, "Starting Audio Service");

Log.i(TAG, "Starting HeadsetObserver");

Log.i(TAG, "Starting AppWidget Service"),

try {
com.android.server.status.StatusBarPolicy.installlcons(context, statusBar);
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} catch (Throwable e) {
Log.e(TAG, "Failure installing status bar icons", e);

// make sure the ADB_ENABLED setting value matches the secure property value
Settings. Secure.putInt(mContentResolver, Settings.Secure. ADB_ENABLED,
"1".equals(SystemProperties. get("persist.service.adb.enable")) 7 1: 0);

/I register observer to listen for settings changes
mContentResolver.registerContentObserver(Settings. Secure.getUriFor(Settings. Secure. ADB_ENABLED),
false, new AdbSettingsObserver());

// Tt is now time to start up the app processes...

boolean safeMode = wm.detectSafeMode();

if (statusBar !=null) {
statusBar.systemReady();

}

if (imm !=null) {
imm.systemReady();

}

wm.systemReady();

power.systemReady();

try {
pm.systemReady();

} catch (RemoteException ) {

}

if (appWidget !=null) {
appWidget.systemReady(safeMode);

// After making the following code, third party code may be running...

try {
ActivityManagerNative. getDefault().systemReady();

} catch (RemoteException e) {
}

Watchdog.getInstance().start();

Looper.loop();
Log.d(TAG, "System ServerThread is exiting!");

A0S H eoeAndroid M XARER], BAR R, BHUAH, BERE!
¥¥W. eoeandroid. com #BHER Android FFREHKX !



[ eoe Android %711 E—+—H8f

startActivity()
mRemote.transact(START ACTIVITY_TRANSACTION, data, reply, 0);

ActivityManagerService.java 3136p (framew orks/base/services/java/com/android/server/am)
startActivity()

startActivityLocked() /3184

int res = startActivityLocked(caller, intent, resolvedType,grantedUriPermissions, grantedMode, alnfo,
resultTo, resultWho, requestCode, -1,-1,
onlyIfNeeded, componentSpecified);

public abstract class ActivityManagerNative extends Binder implements [ActivityManager
ActivityManagerService.java 1071p (frameworks/base/services/java/com/android/server/am)
ActivityManagerService.main()
//ActivityManagerService.java 7375p (framew orks/base/services/java/com/android/server/am)
m.startRunning(null, null, null, null);

/fActivityManagerService.java 7421p (frameworks/base/services/java/com/android/server/am)
systemReady();

ActivityManagerService.java 3136p (frameworks/base/services/java/com/android/server/am)
startActivity(IApplicationThread caller,Intent intent,...)
it startActivityLocked(caller, intent,...)  //3184L 5 X: 2691L

void startActivityLocked() //3132L 5E X : 2445L
resumeTopActivityLocked(null); //2562p 5E 3 : 2176L
if(next=NULL)
{

intent.addCategory(Intent. CATEGORY_HOME);
startActivityLocked(null, intent, null, null, 0, aInfo,null, null, 0, 0, 0, false, false);

}
else

{
startSpecific ActivityLocked(next, true, false); //2439L & X : 1628L
realStartActivityLocked() /1640L  §&3: 1524L
/6511 5E X : 1654L

startProcessLocked(r.processName, r.info.applicationInfo, true, 0,"activity", r.intent. getComponent());

/ML X 17211
startProcessLocked(app, hostingType, hostingNameStr);

//1768L 5 3 : Process.java 2221(frameworks/base/core/java/android/os)

mt pid = Process.start("android.app. ActivityThread",...)

startViaZygote(processClass, niceName, uid, gid, gids,debugFlags, zygoteArgs);
pid = zygoteSend Args AndGetPid(argsForZygote);
sZygoteWriter. write(Integer.toString(args.size()));
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runSelectLoopMode();
done = peers.get(index).runOnce();
forkAndSpecialize()  //Zygote.java (dalvik/libcore/dalvik/src/main/java/dalvik/system)
Dalvik dalvik system Zygote forkAndSpecialize() //dalvik system Zygote.c (dalvik/vm/native)
forkAndSpecializeCommon()
setSignalHandler()
RETURN_INT (pid);

ActivityThread main()
ActivityThread attach() //ActivityThread.java 3870p (framew orks/base/core/java/android/app)
mgr.attachApplication(mAppThread)
//ActivityManagerService.java 4677p (framew orks/base/services/java/com/android/server/am)
attachApplication()
/fActivityManagerService.java 4677p (frameworks/base/services/java/com/android/server/am)
attachApplicationLocked()
if  (realStartActivityLocked(hr, app, true, true)) //ActivityManagerServicejava 4609p
(frameworks/base/services/java/c om/android/server/am)
realStartActivityLocked()
//ActivityManagerService.java (framew orks/base/services/java/com/android/server/am)
app.thread.scheduleLaunchActivity(new Intent(r.intent), r,r.info, r.icicle, results,
newIntents, landResume,isNextTransitionForward());
scheduleLaunchActivity()
queueOrSendMessage(HLLAUNCH_ACTIVITY, r);
ActivityThread. H.handleMessage()
handleLaunchActivity() //ActivityThread.java (frameworks/base/core/java/android/app)
performLaunchActivity() //ActivityThread.java (framew orks/base/core/java/android/app)
activity = mInstrumentation.newActivity(cl, component.getClassName(), r.intent);

init P!
/landriod init BRECE BLEE 74T+
£ main {&¥ + = ER I H
drain_action_queue();
restart_processes();
static void restart_processes()
{
process_needs_restart = 0;
service_for_each flags(SVC _RESTARTING,
restart_service_if needed);
}
T I PR A I AR 45 51 3% service list HAENARSSH sve->flags Frid, W15~ SVC_RESTARTING,
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ALK T A: restart_service if needed
ML service start SRS ZMS -

ActivityManagerService.main

I/SystemServer(  45): Starting Power Manager.

I/ServiceManager(  26): service 'SurfaceFlinger' died

D/Zygote (  30): Process 45 terminated by signal (11)

I/Zygote (  30):Exit zygote because system server (45) has terminated
ARG R KMEFFAETA SurfaceFlinger JRF%AIHBAE A 1k .
Service_manager.c (frameworks/base/cmds/servicemanager):
LOGI("service '%s' died/n", str8(si->name));

Binder.c (frameworks/base/cmds/servicemanager):

death->func(bs, death->ptr);

Binder.c (kernel/drivers/misc)H it iR &L
binder_thread read()
struct binder_work *w;
switch (w->type)
4 BINDER_WORK_DEAD BINDER [k {5
binder parse()+
%4 ¢md & BR DEAD BINDER [jiH{5
4T death->func(bs, death->ptr)
Pom R %
int do_add_service(struct binder_state *bs,
uint16_t *s, unsigned len,
void *ptr, unsigned uid)
[] si->death.func = svcinfo_death;
FYLA death->func(bs, death->ptr) SEfr_ AT 2
sveinfo_death()//Service_manager.c (frameworks/base/cmds/servicemanager)
PFrLA&HTEIH : service 'SurfaceFlinger' died
I/ServiceManager(  26): service 'SurfaceFlinger' died

Thread::run
_threadLoop() // Threads.cpp (framew orks/base/libs/utils)
status_t SurfaceFlinger:readyToRun()
mBootAnimation = new BootAnimation(this);
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1.5 Android JS&))- init SHFHEOHT

fE Android RGtJEENET, WS RSE E— BRI E “mnit=/init”, XFHE, W0R NIRRT XAt
RGzfE, HAEBITHREXMEERTH mnit B XMEFRTHAR? 1234 RFSC (Readthe Fucking
Source code) !!
init FEFFIRESTE Android B /7RIS system/core/init HH, main 7E init.c B. AT M main FF45.
init:
(1) %% SIGCHLD {55 . (UMIRQHBAFHFTHESHK, TIEGHEOVEHE (zombie) Ml L H#H
Grotii. BT EX SIGCHLD 55Ut Ab#, BIE 7 BERR R 3, #E5%EmA BbZREIR S .
(2) Xt umask #H1TIE .
A4 umask, 15 7% http://www.szstudy.cn/showArticle/53978.shtml
(3) A rootfs BILBEFITAR, HESEHHTX.
/dev  (tmpfs)
/dev/pts (devpts)
/dev/socket
fproc (proc)
[sys (sysfs)
(4) gl /dev/null #/dev/kmsg 7 .
(5) f##ft/mitre, ¥ PTE RS FERAERE BIMAEER.
(6) M/proc/emdline HHIREUE BN Z BB ZH I RAFE| & R i
(7)) M E—RE M2 R EPFRIRE SEAEEMRAS, wREHR N M proc/cpuinfo FHHEELIELRTF
B4Rk
(8) RIEEEARE BIEFE— /it (BEMF).re, FEENT, BIRFSAERIERE BIMATEE.
£ G1 ) ramdisk 8 B 3% F & P> /it (BE4F).rc:  iit.goldfish.rc 1 iit.trout.rc, it FEFF=IRYE E— BB 1
BEfFAE Bk FE— M.
(9) PATER P A “early-init™fl A I HI T 2o
(10) E/sys 343, RNBEFEREHMESF CVTHIFERETR).
AD ¥imEE RS, HIANGBEE .
(12) MWEME RS H 133 ro.debuggable, A4 1, AL keychord MM .
(13) T console, 1R cmdline %A 18 5E console MFT B 1A [F)/dev/console «
(14) EEHUnitlogo.rle (—7K 565 rle 4O &), R eThNI{E/dev/graphics/fb0 &7~ Logo, {0 5 2 W ) #
fdev/tty0 ¥4 TEXT HaKFF4T H /dev/tty0 Ji H XA “ANDROID ™
(15) Hlr cmdine PHZE, HFRERMERG TS E:
1. R bootmode A
- factory, % & ro.factorytest {HA 1
- factory2, %2 & ro.factorytest ff A 2
- HAh A% ro factorytest {H A 0
2. 1R serialno Z%, NI B HE ro.serialno, 754"
3. WRA bootmod 2%, M| E ro.bootmod, %N/ H "unknown"
4, WRA baseband Z4(, ML E ro.baseband, N4 "unknown"
5. WIRA carrier Z4, N/ HE ro.carier, 7579 "unknown"
6. WHE bootloader 2%, N|i% E ro.bootloader, 5 N A"unknown"
7. dEG 4 fRAFE (AT M/proc/cpuinfo FHFEEXH)) ¥ & ro.hardware H1 ro.version .
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(16> AT Fr A it & A5R 9 it ] action.
(17) FF4 property AR 45, 1% B —L& property SCHF, X —ah{E &6 JU7E /il T AL ro.foo BLE F#, LAE
/data/local.prop NRET-TEhA].
- /system/build.prop
- /system/default. prop
- /data/local.prop
- FEECEUER A B property JGLHI presistent propertie, fE/data/property /1
(18) A sigchld handler €& 1E SHLH.
(19) #HIAFTEVIEL AR E .
device_fd(device init 5EAY)
property_set_fd(property server start 5¢J%)
signal_recv_fd (5 ‘5 Pl &ar)
(200  $ATHTE fi AR IR A early-boot [ action
(21> AT fil & F5 VR4 boot [ action
(22) HET 3510 property IRA, AT FTE il A5 1RA property ] action
(23) FEMFHFF
- device_fd
- property_set_fd
-signal recv_fd
WA keychord, NIy keychord fd
(24) HF I FF BOOTCHART, ¥4t BOOTCHART
(25) HEANEHFRIEH:
- EERAFHIERE, revents 40
- #¥0 action PAFY, FEHAT.
- HERERERS
- R REM R
- 5R signal recv_fd [ revents A POLLIN, M{§3|—AM55, REUIFOE
- W5 device fd [1] revents A POLLIN, i A handle device fd
- R property_fd [ revents 4 POLLIN, i A handle_property_set_fd
- 05 keychord fd [ revents &) POLLIN, I F handle keychord
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1.6 Android JE&l- init EiEA—E2EE

S F I3 Android JRE AR UL, FEAAR G300 FER %2 LR 51 AT . HARAR 2 5 sh 30409,
#1758 adb push 2 host F3kFE, AN, #EE Android 3 Toolbox AfHME T« FTLATEIRA T ## Android [
BEHREZ AT, RATKIE Busybox %233 Android b3, XEE, MAML THRARIVERT .

B /52 busybox W T EEGHTRRA K EACES, )5 arm F958 X4 PEaw 4 Bt busybox HIF HhATAEFF, %
BEMEEREEE R BT, flin

Build Options  -—>

Build BusyBox as a static binary (no shared libs) iXME 1% F, [F _EXEET 401 R busyBox 772 0 LAJlST
BT

| Do you want to build BusyBox with a Cross Compiler? | |
| | /HOME/toolchains/gcc-4.0.2-glibe-2.3.5/arm-9tdmi-linux-gnu/bin/arm-9tdmi-linux-gnu | X AE3Z X 4
T, ZTRERARERRRE.
Installation Options --->
Don't use /usr

BTG 3 H R busybox A AN B BWREN K /usr HEX . —E&EE L.

busybox 1] T BEZE IR 45 7% B E 8 (0 R A ER L.

OK, X B AL 4 T-%i ¥ busybox MIZRFE T, W _EBTRIEE. BTFR, A busybox LA I4s b %,
e 3% BBl (T — > busybox BISC{EI, #RFHEN busybox BIH0AT 3L B 3%, FEHW4S

adb push busybox.asc /data/busybox/busybox

PRJaHEA adb shell, chmod 777 ./busybox, BEATLAEEMEM 1. HRELRATTME, SAGREH— w8
i— K busybox ME? FTEA, FRATHTLASGH./busybox —-install WP LB M ATHFET, LEEYLH HZHRMEZ
PATH Z2 B P RIAT . ETEY A export SRESINIL, WRAEKALN, £ TE.

HT, #ETETR, SFEPRNTET . BRRALTREHERE, BARRERE nitre . £etc AR
THHE, Sh—TAE, BERX env #15E, B RFTARRIEL, BTROBIAWGL BRI NE
HATEAERGH 2B E, BEREMRERGEINETIAMEERE, XN UBRAREE, A3 T usbd-config F
qemu, qemu HAA ¥, 1 usbd-config fEAVIMRESNAIHERE, SHZBAMN E—R XEFHO—F, RXRHAHRSRE
usb HEN. E£TF, REYGEHEECRZEGENIOREGERE, JEIBENRESRY, SEHZER.
XA T console i £, adbd WiH HEFE, usbd PR, debuggerd W4 MRS B desp il AR, AESl
RBINEER, A& runtime 1 zygote. XM NIRRT HEEEH K AR LN HBRFHE].

B, SRAEFRANIE— I8, # Az eI ERRT 3, EEBIEAREH AR, BIEEX
AHE, BB ZB mitre 3UF, JMRAREBMARN console ik, —RARE, —RIRETHEM, T
KINB =L VR ERE T el BINEZMREEER ramdisk.img AF T o M 2.6 FriE Linux WEHF4A, initrd.img
# K FH cpio 547 , 5l ramdisk.img tH—#¢, 75 B8 A gunzip 8K 40 , S8 /5 P cpio #800. &F, 3 A tools/lib/images
H3X'F, JGH file #n4F%E ramdisk.img KA, &, RGRn

ramdisk.img: gzip compressed data, from Unix

WR4F, )5k ramdisk.img Bl —m EMEFIHAL H R T, HHARBOY ramdisk.img.gz, FHEH @S

gunzip ramdisk.img.gz

SRR — N 3CfEge, M ramdisk B, HEA, HAGS

cpio -i -F ../ramdisk.img

X, YREEAER WIFERIE ramdisk REMINE T . SRR DLEBRESNMELTHRE, (ERIEREUEE cpio
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R4 R N B SR E AR, FA—LRINEERH LG RH ] ramdisk.img .
OK, BEHIHIEHCETRE. FAEM—# 9 a4T I mitre, HIE7E PATH H8EIn_FAR K Busybox 3k ik 42,
WEHERAR, RINEZFTE3MEA.

zygote {
exec /system/bin/app_process

args {
0-Xzygote
1 /system/bin
2 --zygote

}

autostart 1

H OH OH OH OH H K K K

runtime {
exec /system/bin/runtime
autostart 1

H O H H R

ARER/EER, PERRNEREERERET, IFRE—1, BlRTLEsE, nRNERMERRZES
R, FoiEE .

I, HTR, A TIMGSENRTEREE

cpio -i -t -F . /ramdisk.img > list

cpio -0 -H newc -0 k.img <list

= H AR kimg SLERNH R T . EHACKSHE)E3) emulator;

emulator -console -ramdisk Ik.img

MR BANERERE zygote, HBAFEHTHIA

app_process -Xzygote /system/bin --zygote

FLE, w2TPRtnEER

Prepping:
/system/app/AlarmProvider.apk:/system/app/Brow ser.apk:/system/app/Calendar. apk:/system/app/Camera.apk:/system/ap
p/Contacts.apk:
/system/app/Development.apk:/system/app/GDataF eeds Provider.apk:/system/app/Gmail. apk:/system/app/Gmail Provider.
apk:/system/app/GoogleApps.apk:
/system/app/Google AppsProvider.apk:/system/app/Home.apk:/system/app/ImProvider.apk/system/app/Maps.apk:/syste
m/app/MediaPickerActivity.apk:
/system/app/MediaProvider.apky/system/app/Phone.apk:/system/app/PimProvider.apk:/system/app/ ApiDemos.apk:/syste
m/app/SettingsProvider.apk:
/system/app/Sms.apk:/system/app/SyncProvider.apk:/system/app/TelephonyProvider.apk:/system/app/XmppService.apk:/
system/app/YouTube.apk

File not found: /system/app/AlarmProvider.apk

File not found: /system/app/Calendar.apk

File not found: /system/app/Camera.apk

File not found: /system/app/GDataFeedsProvider.apk
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File not found: /system/app/Gmail.apk

File not found: /system/app/GmailProvider.apk

File not found: /system/app/MediaPickerActivity.apk
File not found: /system/app/PimProvider. apk

File not found: /system/app/ApiDemos.apk

File not found: /system/app/Sms.apk

File not found: /system/app/SyncProvider.apk

File not found: /system/app/YouTube.apk

Prep complete

WEWE, M File not found {5 B A AT A& 2| —28 Google I REBURHHE IS, ELHT Gmail fHARK). 2R
IR 2 runtime, FBAHHE B2

+++ post-zygote
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1.7 Android S5} build &2

B FECF android YRAS 4 3, W EMBREMERIZ o BB ERP T, K android WARGERT), WR
AN EARMITE, #E out/target/product/generic HF F A=/, 7+ H& ramdisk.img. sytem.img  userdata.img.
RE=AAFRREAARME? FHAEa—T.

HJofE linux #4q B H 2 file ramdisk.img, T EDH 40 F #4F ramdisk.img: gzip compressed data, from Unix,
WAL, - gdp ARG TR RBATEE, M fedora BB LHUEAT Mk, BE M gunzip
BHAT RIS (M7 RERR EDR R B 0N g2), W LAE SIS t— D37 1 ramdisk.img, JX> ramdisk.img 252 cpio K4
(], T EMER cpio fir &% H AT R, cpio — —F ramdisk.img, #EHJER BB BIEMR T — 2304 RS . FEIX
WY HFREA, Efroot HR TFMNERL—H. WM T ramdisk.img HIRN root H R MFT AR S .

F 434 system.img FISRIE. 7E build/core/Makefile B[] 629 17, W LLERIX4—BXF
# The installed image, which may be optimized or unoptimized.

i
INSTALLED SYSTEMIMAGE = $(PRODUCT_OUT)/system.img

WX BLATAG Y, R4 2 7ES(PRODUCT_OUT) H % FAEA system.img
Bk TE, £ 662 1778 —1 copy-file-to-target, XSLIL T K system.img M—>H[a] H S E | E/generic H .
BUILD _SYSTEM [ & L& 636 1T«

iX B[] system.img A A&/generic H 37 T RN IE B system.img, i — HEEFR T, ELZERF
— N E. —HIGE B E §] #2ETE out /target/product/generic/obj/PACKAGING/systemimage _unopt_intermediates
H 3% T T H) system.img & il £l/generic H 3T .

HUFE, FNIET system.img HIRF, MEESTER—MIAKRE, BEmE@SH4? ?

Makefile line624
$(BUILT_SYSTEMIMAGE_UNOPT): $(INTERNAL_SYSTEMIMAGE_FILES) $(INTERNAL_MKUSERFS)
8(call build-systemimage-target,$@)

X HYA T build-systemimg-target Makefile line605
ifeq (S(TARGET USERIMAGES_USE_EXT2), true)

## generate an ext2 image

# 8(1): output file

define build-systemimage-target

(@echo "Target system fs image: $(1)"

8(call build-userimage-ext2-target, 5( TARGET _OUT),$(1),system,)

endef

else # TARGET USERIMAGES_USE EXT2 I= true

## generate a yaffs2 image

# 8(1): output file

define build-systemimage-target

(@echo "Target system fs image: $(1)"

@mkdir -p $(dir $(1))

* $(hide) $(MKYAFFS2) -f $(TARGET OUT) $(1) *

endef

endif # TARGET USERIMAGES_USE _EXT2
A2 TARGET_USERIMAGES_USE _EXT2 [#5€ 3 ! A3 A kT %) 43-B v PAHERT H L% A2 yaffs2 3CfF R 5t
Hr MKYAFFS2: (core/config.mk linel61)
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MKYAFFS2 = $(HOST OUT EXECUTABLES)/mkyaffs2image$(HOST EXECUTABLE_SUFFIX)

SE L MKYAFFS2 # H 3 /media/disk/mydroid /out/host/linux-x86/bin | 1) —/> W] #4447 3Cff mkyaffs2image, &

TR RN TER:
Izj@]zj-1aptop:/media/disk/mydroid/out/host/linux-x86/bin$ ./mkyaffs2image
mkyaffs2image: image building tool for YAFFS2 built Nov 13 2009

usage: mkyaffs2image [-f] dir image file [convert]

-ffix file stat (mods, user, group) for device

dir the directory tree to be converted

image_file the output file to hold the image

'convert' produce a big-endian image from a little-endian machine

BHMIARFTUAER yaff2 I X RGBE . FHFHBRFRET LW * $(hide) $(MKYAFFS2) -f
$(TARGET_OUT) $(1) * IZhfE, 2 TARGET_OUT HFHAEAL yaffs2 #3X I F4i H il /media/disk/mydroid/out/target
/product/generic/obj/PACKAGING/systemimage unopt_intermediates /system.img( tH 5t /&3 A 155 & 7E /generic H FF
A FIFHA system.img) .

BBAE DL EAD L FIE system.img K EILAE, BFHER system.img BN E, SE 7 TARGET _OUT
HRMHNET. EF mount I system.img 3 F| linux FHEE BREATAZRT, AR yaffs fl yaffs2 304+
R4

F—#: %¥ TARGET OUT 7 build/core/envsetup.sh X (line205) ##%%] T TARGET_OUT fI5E X
TARGET_OUT = $(PRODUCT_OUT)/system

kA2 /media/disk/mydroid/out/target /product/generic H & T 1] system H 3.
Izj(@]lzj-1aptop:/media/disk/mydroid/out/target/product/generic/system$ tree -L 1

|-- app

|-- bin

[-- build.prop

[--etc

|-- fonts

|-- framework

|-- lib

--usr

*-- xbin
BE—DIEA BT, RAVREE 2 system.img XA RZHK TH system HFRE—BRIR, RELT linux

FIRSUF RERIRER, 7K android BN AR, BCESXHF, 7%
Userdata.img KK H - data H 3, BRAELMEERA CAFH .
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[Android BiliRES tT—E RG]
2.1 Android SEISEREIR

BT LR e B — B BIR, J5 6T ARGV, ARAEE —IRERARRER, &EGEHA
FEFF 0 sqlite B4 e, HEFE, & Table, MUAHIK B 2GR, RS — G, BLEASLBCHE R .
Frimm R an i -

B e 4:34Pm

ColaBox

AR, — imageview F1— textview

"] & 2 A view TE BB, A MGEMEH linearlayout % ETE BUTE B A 7 & . 5 RMEH
RelativeLayout A JfE T HamEH.

S A E AR xm]l W07

main. xml

< RelativeLayout android:id = “@+id/RelativeLayout01” xmlns:android =
"http://schemas. android. com/apk/res/android”
android: layout_gravity = “center vertical |center horizontal”
android:layout_height = “wrap content”
android:layout _width = “wrap content” >
{ ImageView android:id = "@+id/ImageView01”
android:src = “@drawable/logo3”

android:layout width = “wrap_content”
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android:layout _height = “wrap content” >

{ TextView android:id = "@+id/TextView01l”
android:text = “@string/welcome”
android: layout_below = "@id/ImageView0l”

android:layout width = “wrap content”

android:layout height = "wrap content” >

X ) LR A — T, iR AR IGMSERUE, LB R, REER T —1 7.

H AR AR FEH —4 timer SREFHE F 1 alpha i, 5EREFM H R E Only the original thread that
created a view hierarchy can touch its views.

XA KB android B ui A RL&E RN, XERERIERLEN, BA—MREEHAT LN . 7T
LI{#H imageview. invalidate

KT 57— MR AE TR A I A RACES .

[ /5 AR KA TH R EHT imageview

mHandler = new Handler() f{

@0verride

public void handleMessage (Message msg) {

super . handleMessage (msg) ;

imageview. setAlpha(alpha) ;

imageview. invalidate () ;

}

I

new Thread( new Runnable() {

public void run() {
while (b < 2 ) {

try {

//3ERS 2 #JE, B 50 ZAPEH — I imageview
if b=0) {

Thread. sleep( 2000 ) ;

b=1;

} else {

Thread. sleep( 50 );

}

updateApp () ;

} catch (InterruptedException e) {
e. printStackTrace () ;

t

}

}
}).start () ;

public void updateApp() {
alpha —= 5 ; //®KJk/P> alpha 5
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if (alpha <= 0) {

b=2;

Intent in = new Intent( this , com. cola.ui.Frm Addbills. class );
startActivity (in) ; //J/& 30 RN

}

mHandler. sendMessage {(mHandler. obtainMessage ()) ;

}

X BACED, RAVREW BLE android BT AT ui 3BT BE 4.
THERITRESR salite FIER. ¥R,

fff ColaBox. java:

package com. cola.ui;

import android. app. Activity;

import android. content. Intent;

import android. os.Bundle;

import android. os.Handler;

import android. os.Message;

import android.util. Log;

import android. view. KeyEvent;

import android. widget. ImageView;

import android. widget. TextView;

public class ColaBox extends Activity {

private Handler mHandler = new Handler () ;
ImageView imageview;

TextView textview;

int alpha = 255 ;

int h =20 ;

public void onCreate(Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout. main) ;

imageview = (ImageView) this .findViewById(R. id. ImageView0l) ;
textview = (TextView) this .findViewById(R. id. TextView01);
Log. v( “ColaBox” , ”“ColaBox start ...” );
imageview. setAlpha(alpha) ;

new Thread( new Runnable() {

public void run() {

initApp O ; //HIHRILIEFY

while (b < 2 ) {

try {

it b=10) {

Thread. sleep( 2000 ):

b=1;

I else {

Thread. sleep( 50 );

}
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updateApp () ;

} catch (InterruptedException e) {
e. printStackTrace () ;

!

}

}
1. start() ;

mHandler = new Handler() f{

@0verride

public void handleMessage (Message msg) {
super . handleMessage (msg) ;

imageview. setAlpha (alpha) ;

imageview. invalidate () ;

t

1

}

public void updateApp()

alpha —= 5 ;

if (alpha <= 0) {

b=2;

Intent in = new Intent( this , com. cola.ui.Frm Addbills. class );
startActivity (in) ;

}

mHandler. sendMessage (mHandler. obtainMessage ()) ;

}
public void initApp() {

}
}
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2.2 R Android SEISFE

4> Android )5 30 2 JG # e A BL—A> Splash HEI AT, B MK LOGO. AT [ LOGO Bk #
158 - QR NLFIAR )5 S 1A B, AR A Je s A mte — MREFAIZR Y, T BALE iU S5 R I Bt SR D e [R]

O {% Splash FHTH

FHF 8 LOGO, FfmfaRK, MR EWFRIBRAER: EHARGRREFKERFEE: FRE

Fro ISETULAE R

Ok T EF Rt aefLA A4

KZH A Splash A AR SHAF—Enf 6, MEVIMEIF—Fm, KL, FEXBEREE, a7 DX RGRN

BEATRL, ERAnMER T, RERGTL: BRE, BCMEMREE: AT seik)E s Fm Bl fH E e,

BT E AT DL E TS T IE RN 6], ABA: JAB0 5 SLEEP (K [)=[E 5g He e -Fil b BT 55 I [

PR (LL Wordpress ] Android 2 /¥ A1)

AndroidMenifest.xml

<activity android:icor="@drawable/app icon"
android:screenOrientatior="portrait"
android:name=",splashScreen"
android:theme="@android: style/Theme .NoTitleBar">
<intent-filter>
<actior android:name="android.intent.action.MATN"/>
<category android:name="android.intent.category.LAINCHER" />
</intent-filter>

</activity>
splashScreen.java
package org.wordpress.android;
import android.app.Activity;import android.content. Intent; import
android.content.pm.PackageInfo;import android.content .pm. PackageManager; import

android.content.pm.PackageManager . NameNot FoundException; import
android.graphics.PixelFormat;import android.os.Bundle;import android.os.Handler;import
android.view.WindowManager;import android.widget.TextView;

public class splashScreen extends Activity {
/**
* Callec wher the activity is first created.

*]

@Override

public voic onCreate(Bundle icicle) {

super.onCreate (icicle) ;

getWindow () . setFormat (Pixel Format .RGBA 8888) ;

getWindow () .addFlags (WindowManager . LayoutParams .FLAG DITHER) ;

setContentView (R. layout. splashscreen) ;
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//Display the current version number PackageManager prm = getPackageManager () ;
try {

PackageInfc pi = pm.getPackageInfo ("org.wordpress.android"”, 0);

TextView versionNumber = (TextView) findViewById(R.id.versionNumber);
versionNumber. setText ("Version " + pi.versionName) ;

} catch (NameNotFoundException e) {

e.printStackTrace () ;

}

new Handler () .postDelayed(new Runnable() {

public void run() {

/* Create an Intent that will start the Main WordPress Activity. */
Intent mainIntent = new Intent(splashScreen.this, wpAndroid.class);
splashScreen.this.startActivity (mainIntent);
splashScreen.this.finish() ;

}

}, 2900); //290C for release

}

}

splashscreen.xml
= l=m

android: gravity RMCRASF VI, JTTREAFIDEENE2HSEE RN RIS, NEABERARENE

android: layout gravity A GERNRITRUN, JHTRERERITUGENH 4 E --><LinearLayout
android:ic="@+id/LinearLayout(l"

android:layout widtk="fill parent"

android:layout height="fill parent"
xmlns:androic="http://schemas.android.com/apk/res/android"
android:gravity="center|center"

android:backgrounc="@drawable/home gradient"

android:orientatior="vertical">

<l

android:scaleType FEHE AT resized /moved RILH ImageView [ size

CENTER INSIDE / centerInside WEIRIIARTEEEH TR, BEHZHAENSIRAN size R K/ TE5T
BN View FHE /56

—>

<ImageView android:layout marginTop="-60dip"

android:paddingleft="20dip"

android:paddingRight="20dip"

android:scaleType="centerInside"

android:layout widtk="wrap content"

android:layout height="wrap content"

android:ic="@+id/wordpress logo"
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src="@drawable/wordpress home">

</ImageView>

<=

android:

-

typeface FARXHE

<TextView android:text="@+id/TextView0l"

android:
android:
android:

android

android:
android:
android:
android:
rtextColor="4#444444"
rtextSize="20dip"

android
android

android:

android

layout width="wrap content"
layout height="wrap content"
layout marginTop="20dip"

rtypeface="serif"

shadowDx="0"
shadowDy="2"
shadowRadius="1"
shadowColor="#FFFFFE"

ic="@+id/versionNumber"

:gravity="bottom">

</TextView></LinearLayout>
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2.3 #E Android SRIFFE

e R—NERFERE, RS Java (UBHREFR, EAWHRES—BARLKIE. &Y% R4 T Android
SDK, 7T =KW Android Development Guide, APARIHAI—A> Web /NN H KT Android A (H{FRRE L
LT B EAMTIRE, YT — demo ).

ERITHE B ERBENAXNHANARLEN, AYIREAEEFRLOSBL T —BPERETH
FRAEBENT . FFUAWSHRE, BRSBTS, RS R R —AN 5 R E 0l —IF
—ANEFhFM ( Splash screen ).

S ERCREE.

ke
\ P

LEBAESFm T, F8E—BREE, AL m:

BT, BRMAXARR. THAAERIERESI.
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HRARE, BREAIT Activity. H Activity, HIABAIT Layout. BAVER—A XML STHRFAE I —
A~ RelativeLayout, X4 XML SCHFBR T BEENER Activity HIZLERZAb, iEaex A AFRFEENHEAT €I (B B €SS
HIELD) . FATEZXA w4474 welcome. xml, HEFMT:

<?xml version="1.0" encoding="utf-8"?>

<RelativeLayout xmins:android="http://schemas.android.comy/apk/res/android"
android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill_parent"

6 android:weightSum="1"

O

LN

7 android:background="#FFFFFF">
8 <ImageView android:layout_height="wrap_content"
android:layout_width="match_parent"

10 android:src="@drawable/logo"

11 android:id="@+id/imageViewl"

2 android:layout_alignParentTop="true"
13 android:layout_alignParentLeft="true"
14 android:layout_marginTop="64dp">
15 </ImageView>
16 <TextView android:text="@string/xnuol"
17 android:layout_height="wrap_content"
18 android:textAppearance="7android:attr/textAppearanceMedium’
19 android:layout_width="wrap_content”
20 android:textColor="#777777"
21 android:id="@+id/textViewl"
22 android:layout_alignParentBottom="true"
23 android:layout_centerHorizontal ="true"
24 android:layout_marginBottom="34dp">
25 </Text\View>
26 <TextView android:text="@string/ver"
27 android:layout_height="wrap_content"
28 android:textAppearance="7android:attr/textAppearanceSmall"
29 android:layout width="wrap_content”
30 android:id="@-+id/textView2"
31 android:layout_alignParentBottom="true"
32 android:layout_centerHorizontal="true"
33 android:layout_marginBottom="14dp">
34 </Text\View>
35 </RelativeLayout>

A LLES], XML I T —4 RelativeLayout. —4> ImageView FIP4~ TextView. HH ImageView Fhi2
KRB Logo WAL, WA TextView FIRBERBAFMAFEE. A Layout K XML, FRATEEAT LLGIE—A
Activity K7 . IBRXANHKAHEN WelcomeActivity, B4k android. app. Activity, STEEARWT:
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padkage com.psjay.campus_clock;

import android.app.Activity;
import android.content.Intent;
import android.os.Bundle;
/A

* B PRSI

* @author PSJay

*

4
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public dass WelcomeActivity extends Activity {

@Override

public void onCreate(Bundle savedinstanceState) {

super.onCreate(savedinstanceState);
setContentView(R.layout.welcome);

Thread thread = new Thread() {

@Override
public void run() {

int waitingTime = 3000; // ms

ry {

while(waitingTime > 0) {
sleep(100);

waitingTime -= 100; // 100ms per time

}

} catch (InterruptedBxception e) {

e.printStackTrace();

} finally {
finish();

Intent intent = new Intent(WelcomeActivity.this MainActivity.dass);
startActivity(intent);, // enter the main activity finally

Y

thread.start();

H 2 onCreate ) ENMHEFIIANERZNFLLIE T . waitingTine B ER/RNTFEEFIIN ], HAL
RN, EARPERELLE OWRIE, BESEH Activity ,» Bl — Intent X%, WA startActivity() J7iE

BEF RIS, KR, BUSR T EMA M NRET, so easy.
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2.4 Android FHIZhERE

Android FFHL&HIL 3 AMEITH:
MLinux #5350, HIPL Linux /DR E T (reboot)(Android 1.5 K LA ERAS C A B I E F):
@Android 75 JH 3041464, HBL'AN DRI O D" XXFFHEI;
®Android -5 EE R Ge/H 30, HBLEIAZNK ANDROID FH: 130 & F (start) .
2.4.1 FFHLE A (Linux 488) (Android 1.5 & P\ ERRA CSBEMREF);
Linux Kernel 5| /5 30/a, MMEZEF.
logo.c H5E X nologo, 7E fb_find_logo(int depth)e&i Z P AR HE nologo WIE HI W72 75 75 BN AH B B o
AR INE
static int nologo;
module_param(nologo, bool, 0);
MODULE_PARM _DESC(nologo, "Disables startup logo");
/* logo's are marked __initdata. Use __init refok to tell
* modpost that it is intended that this function uses data
* marked __initdata.
*/
const struct linux_logo * __init_refok fb_find logo(int depth)
{
const struct linux_logo *logo = NULL;
if (nologo)
return NULL;

}

FARARHS:
/kernel/drivers/video/fbmem.c
/kernel/drivers/video/logo/logo.c
/kernel/drivers/video/logo/Kconfig
/kernel/include/linux/linux_logo.h

242 FFHXF("ANDRIOD")

Android 4055 » mit.c ' main()if ] load 565rle_image() B4 # L H /mitlogo.rle (—5K 565 rle R4 L&),
IR LR T, WFE/dev/graphics/fb0 B Logo Bl s 4 SRILHURIC, W Kf/dev/tty0 4 TEXT B, IFH4TH
/dev/tty0, #iHiCA“AN D RI0DEH.

SE SUIE B Fr 348
#define INIT IMAGE FILE "/initlogo.rle"
it load 565rle_image( char *file name );

#endif
init.c 4 main()N#/nitlogo.rle 3CF.

if( load_565tle_image(INIT IMAGE FILE) ) {//IN# initlogo.rle SC {4
fd = open("/dev/tty0", O_WRONLY);//¥/dev/tty0 %A text L3k,
if (fd >=0) {
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const char *msg;
msg="\n"
ey
mp"
o
TR
"
"n" //console is 40 cols x 30 lines
mp"
"
TR
ey
Myt
mp"
My
! ANDROID?
write(fd, msg, strilen(msg));
close(fd);
}
}
HH AR :

/system/core/mnit/init.c

/system/core/mit/init.h
/system/core/mit/init.rc
/system/core/mit/logo.c
* e ST AR5 3R
a. ] GIMP 5% Advanced Batch Converter 5, ¥ B Q45 RAW #al;

b. fEf android H 7 [ rgh2565 T A, # RAW RN 0MF#e4t8 RLE #%3X(U0: rgb2565 -rle <initlogo.raw >
initlogo.rle) e

2.43 JFFHLBhEI(N3HI ANDROID S 1ZhiE B /)

(DAndroid 1.5 fiiA: Android B RSt F3H K LT Windows RARIESN %, F& HI AT FANE FH 7% PNG &
Fra k. Xk E R FE T F LR /system/framework /framew otk-res.apk 3CA4 24+, i i J& 544 47 T
/frameworks/base/core/res/assets/images/. HI [ F (android-logo-maskppng) [ Android ILFHH#FE, H R
Kl fr Candroid-logo-shine.png) M & R PAHE . REBFRN, WREAERLEER, BFAHE

(BootAnimation.android()) #il# 5 B E LR, B ATRE A CFES THORSIE AT REEE, A
BE ¥R

FHIRARES
/frameworks/base/libs/surfaceflinger/BootAnimation.h
/framew orks/base/libs/surfaceflinger/BootAnimation.cpp
/framew orks/base/core/res/assets/images/android-logo-mask.png  Android BRIA I AT R FH, XCFIHHEE, Kb
256x64
/framew orks/base/core/res/assets/images/android-logo-shine.png Android BRI\ TS 5 B H, B EECER, K/ 512x64
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@Android 1.6 Je UL ERRA:

i nit.c #E H7 mitre (FH A 2 LIRS : “service bootanim /system/bin/bootanimation” ), bootanim Jf 5% H
SurfaceFlinger.readyToRun() ( property set("ctlstat”, "bootanim"); ) #& 17 Ff #l 3 W . bootFinished()
(property_set("ctlstop", "bootanim");) AT 1% 1L FHHLAiH .

BootAnimation.h 1 BootAnimation.cpp AT 2] T /frameworks/base/cmds /bootanimation H3 F T, ¥EinT —
AN\ H 3 AF bootanimation_main.cpp. Android.mk TR LB, MHHL 30 R KA SurfaceFlinger B HZEX
HR T, AEROTHATICFF: bootanimation.. Android.mk fUASHI T :

/F Android. mk:
LOCAL_PATH:= $(call my-dir)
include $(CLEAR_VARS)
LOCAL_SRC FILES:=\

bootanimation_main.cpp \

BootAnimation.cpp
#need "-Irt" on Linux simulator to pick up clock_gettime
ifeq ($(TARGET SIMULATOR), true)
ifeq ($(HOST_OS),linux)
LOCAL_LDLIBS +=-Irt
endif
endif
LOCAL_SHARED LIBRARIES =\
libcutils \
libutils \
libui \
libcorecg \
libsgl \
EbEGL\
LibGLESvl CM \
libmedia
LOCAL_C_INCLUDES = \
$(call include-path-for, corecg graphics)
LOCAL_MODULE:=bootanimation
include $(BUILD _EXECUTABLE)
1t

(1) adbshell /&, W LAHEZIT bootanimation” REHTHHHISIE, Ex—HLATEERE, mA=EIL.

(2) adb shell J5, fir4“setprop ctlstart bootanim 44T H HLANHEH; iy £“getprop ctl.start bootanim™{5* 11 H #1230 H .
XA 17423 %l ) B2 SurfaceFlinger.cpp FIWAJiE 4]: property_set("ctLstart", "bootanim™); 1 property set("ctlstop",
"bootanim");

ARSRILA -

/framew orks/base/cmds/bootanimation/BootAnimation.h
/framew orks/base/cmds/bootanimation/BootAnimation.cpp
/framew orks/base/cmds/bootanimation/bootanimation_main.cpp

/system/core/mit/init.c
/system/core/rootdir/init.rc
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[REHXMH]
3.1 LAHTC Wildfire Jofii## Android RO/USNSEDIGL

PRI Android FEEAR, Android REABCLFFIX JLFN S 3 Normal, Bootloader, Fastboot, Recovery,
Factory (FH Bootloader 1 Fastboot A LLHA—K), X2k EH ORIELRHRERERN S F. XEEH
A — T XL

1. Normal: BUIE®E20%]0S MR, FFAEM Android Y&k, —MERZE T HIREHHLEIA .

2. Bootloader: Bll)E30%| Bootloader. ¥+ Linux 3R&ik, H A Wi Bootloader & GRUB, Xf Android 0S
ki, % W1 Bootloader J& uBoot, A AR A 728 A H ©#YJ Bootloader, Hudn HIC f Bootloader #& HBoot.
FHN, Bootloader —#<=4rAWHIrEt, IPL(Initial Program Loader)#l SPL(Second Program Loader).

3. Fastboot: Fastboot 7& SPL [J—Xi4F¥kIhRE, RIWT LIS USB K Android %45 Windows/Linux EHLE
Bk, A/10IT Android SDK Y tools H3R FHI LA Fastboot ¥ Android W&HET —2#iE, LGk
userdata 7 X (EE#( A N/data), cache 57X (B SN/ data), HE A boot 73X Fl system 7 X (B# A A
/system), flash update.zip BEHI AR —L, img X/F. At —MEkR¥, BIESCKF Fastboot [ Android ¥4,
Fastboot BRIAHLAHBIEN .

4. Recovery: HEZNBIWREMIC, HEA Recovery #aln] AEHTIRE ) ¥ & (FrtE#{EN fornat /data
Fl/cache P54 X) , ATEH update. zip (—Hn] DL #T Bootloader/boot/Recovery/system iX [Uff image)

5. Factory: BPgEA L) HEEN, Z#EN—MH FEFEEA ROM LK) image.

RECHIFHLRLHIC Wildfire (BFK), FreA FRELLHIC Wildfire AFISRIHEX LA B SR, Tk
&— T HIC Wildfire HIAHIESCIA%E:

HIC Wildfire 15 B 4 M, 23 8RR, SEMAR, FRERMELCFE (HA AFRPUTER,
tEHEL

B
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THVHEHIC Wildfire W3t AANFE BN (B Android W& H HITERERE Google) :

1. Normal:

HTC Wildfire #%— F F BRI A] IEH T L.

XEMR—THEFWAE: Wildfire RN & FEEE+S BRI/ NEOSLZROTLIERE.

54, 7E Windows/Linux F, A LAEE) Android SDK 1) tools HF T T E adb R#E/EiL Android & &
8, BAkay4R” adb reboot” .

2. Bootloader:

HTC Wildfire [F]HT$% T s RS+ B /N PLEI T 328 N Bootloader. T A HTC Wildfire #\ Bootloader
JERIETE, BT, RREAES TR, SERCEMES TR RERE FRIFEE ST W T ERE.

AN, fF Windows/Linux F, WA RMER) Android SDK [f] tools HF FI T E adb 3BE/Eil Android ¥ &3
A Bootloader, EA&kfiz4A” adb reboot Bootloader” . {Hji&, HTC Wildfire SEBrit A & Fastboot.

3. Fastboot:
HTC Wildfire [FIHT 4 T B2 FFHLEI T3 Fastboot. T EIA HIC Wildfire #f A\ Fastboot J& 11|
W, AT, BUREAEYS T ERE, SERREMES TR R, SRFAMEBES TR T ERE. 17
]” S-ON” fL# security—on, i Fastboot #8i{E T -

AR eoeAndroid HXARER, BERRM, BNFTE, BRERE!
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4. Recovery:

HTC Wildfire BN Bootloader J&, ¥ i /NE A Fi%dE” Recovery” ,SR)J5 4+ T B IFEEI v #E A\ Recovery
. FEAHTC Wildfire #EA Recovery B M HEIT (24 root i, A& Wildfire #EA Recovery Rz ERIA
HE ), EiZEAT, BEEALSTRREE, FEFECEMEYS TN EERE, JFEFENERS TR TESE, %
B T

54k, # Windows/Linux F, A AEB) Android SDK [ tools HF FHILE adb Je#iEik Android ¥ &k
A Bootloader, E g4 A” adb reboot Recovery” .

W A4h, #F Recovery #27, F, ClockworkMod [¥] Recovery image A L/ adb, M i%+%i% image P B T adbd

ClockworkMod Recovery v

— nandroid

ClockworkMod Recovery v2

201

5. Factory:
HTC Wildfire [FIBF3%& T RS+ A KB T) B, HAZENAE, VG2 REN.
Ps:Wildfire Xzl a2 L) X, HilfRaEEHIHA. AdE N RAEEEMNSLE, # HIC
AR H eoeAndroid HXAREKR], BERRM, BHFTHE, HRERE!
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Wildfire iliid USB EAELRIR Linux RGuEEER, MEELI FER” Lsush” @4 RER RGPAE 1R,
USB & #h<Aa X M) Vendor 1D Fl Device 1D, 4rHliE it &G m A4S ID. ” 1lsush” MERMESERIZ
P4l ID. ¥ HIC Wildfire 7000 /R 2X) LA A RIREE S, PR 1sush” & REFXWAL DI, Ei1&
BRI TER:

a.
b.
G
d.

e

Normal: OBB4:0C8B
Bootloader: 0BB4:0C94
Fastboot: OBB4:O0FFF
Recovery: 0BB4:0C8B
Factory: 05c¢6:9002

WRAER], ATAEL R Vendor 1D #R/2 0BB4, 1M % 1L Af4R T #fsE 05c6, X1REME. FHL E, 0BB4 =2

HTC i USB i % Vendor 1D, Tfij 05c6 M Qualcomm [ USB # 4 Vendor ID(R]LAIMICARIRA MR FIIFL), i
HTC Wildfire SKH FIst/& Qualcomm F73th Fr. B CUAREREMF 1D 5 BIRIEN X FE LM 1ZE L) B, AT
HEEERESROM B image.

AR eoeAndroid HXARER, BERRM, BNFTE, BRERE!
www. eceandroid, com #{#EMH Android FREHX !



[ eoe Android %711 E—+—H8f

3.2 Android SHEEARELHT

FAE R LR A AR iR sim -RYUT /S, B pn BBUERIRR, SERHA pin B0 puk,
{ERIXA RSB VE L ATE R G e LA S5 A BEREAT « (BT R HIL BB VI E A B NERDH 7) 24 R 504)
taftsE NS & A wm.systemReady () RIBARS . EEHRIZEAT 2584 .

FELRE LR AT da AT A

rild 2% 5 Reference-ril.c (hardware\ril\reference-ril) H [ pR %

const RIL. RadioFunctions *RIL _Init(const struct RIL._Env *env, int argc, char **argv)

ret =pthread create(&s_tid_mainloop, &attr, mainl.oop, NULL);

static void *maiml oop(void *param)

ret=at_open(fd, onUnsolicited);

RIL requestTimedCallback(initializeCallback, NULL, &TIMEVAL _0);

f£ initializeCallback PREHXIHHEAT T HIHRLL

static void initializeCallback(void *param)

{

ATResponse *p_response = NULL;

mt err;

setRadioState (RADIO_STATE_OFF);

at_handshake();

/* note: we don't check errors here. Everything important will

be handled in onATTimeout and onATReaderClosed */

/* atchannel is tolerant of echo but it must */

/* have verbose result codes */

at_send_command("ATE0QOV1", NULL);

/* No auto-answer */

at_send_command("ATS0=0", NULL);

/* Extended errors */

at_send_command("AT+CMEE=1", NULL);

/* Network registration events */

err=at_send command("AT+CREG=2", &p_response);

/* some handsets -- in tethered mode -- don't support CREG=2 */

if (err< 0 || p_response->success == 0) {

at_send_command("AT+CREG=1", NULL);

}

at_response_free(p_response);

/* GPRS registration events */

at_send command("AT+CGREG=1", NULL);

/* Call Waiting notifications */

at_send command("AT+CCWA=1", NULL);

/* Alternating voice/data off */

at send command("AT+CMOD=0", NULL);

/* Not muted */

at send command("AT+CMUT=0", NULL);

A0S H eoeAndroid M XARER], BAR R, BHUAH, BERE!
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/* +CSSU unsolicited supp service notifications */

at_send command("AT+CSSN=0,1", NULL);

/* no connected line identification */
at_send_command("AT+COLP=0", NULL);

/* HEX character set */

at_send command("AT+CSCS=\"HEX\"", NULL);,

/* USSD unsolicited */

at_send command("AT+CUSD=1", NULL);

/* Enable +CGEV GPRS event notifications, but don't buffer */
at_send command("AT+CGEREP=1,0", NULL);,

/* SMS PDU mode */

at_send command("AT+CMGF=0", NULL);

#ifdef USE_TI_COMMANDS
at_send_command("AT%CPI=3", NULL);

/* TI specific -- notifications when SMS is ready (currently ignored) */
at_send command("AT%CSTAT=1", NULL);

#endif /* USE_TI_ COMMANDS */

/* assume radio is offon error */

if (isRadioOn() > 0) {

setRadioState (RADIO_STATE SIM NOT_READY);

}

}

BRUCIRIL T R e AR R A 4 1,

il setRadioState (RADIO STATE SIM NOT READY) fi % LR w1461k
i3t static void onRadioPowerOn() X TCLRHEHAILAL.
B2l pollSIMState(NULL); #£i#] sim FARZ -

static void pollSIMState (void *param)

{

ATResponse *p_response;

nt ret;

if (sState 1= RADIO_STATE SIM NOT READY) {
// no longer valid to poll

return;

}

switch(getSIMStatus()) {

case RIL SIM_ABSENT:

case RIL_SIM_PIN:

case RIL_SIM_PUK:

case RIL_SIM_NETWORK_PERSONALIZATION:

default:

setRadioState(RADIO _STATE SIM LOCKED OR_ABSENT);

return;

case RIL SIM NOT READY:

RIL,_requestTimedCallback (pollSIMState, NULL, & TIMEVAL_SIMPOLL);

A0S H eoeAndroid M XARER], BAR R, BHUAH, BERE!
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return;
case RIL_SIM_READY:
setRadioState(RADIO_STATE SIM_READY);
return;
}
}
BEHL sim RARZS IR H AL : getSIMStatus()
err=at_send command_singleline("AT+CPIN?", "+CPIN:", &p response);
BERBRIET at 5<% AT+CPIN? REHLLERAPIRE, WRTLEREEH ML, Hahba 1 2o kst
i F
sim RARA R EL pollSIMState, H 2|5F sim R4
Y sim FRA N, Al setRadioState(RADIO STATE SIM READY) #EAFE sState A:
RADIO STATE SIM READY, XHHESH A% static void onSIMReady ()R — B h b TLL i H .
RIE at T4 .
at_send command singleline("AT+CSMS=1", "+CSMS:", NULL);
at_send command("AT+CNMI=12,2,1,1", NULL);
R sim RYUTE, BE pin BeBUERR R, =ZREA pin B3 puk, (HRX MRS EHELITE R GVIEE
WS LG A fiE
BT (BERGEE A WIHEAMAEEI )2 R G06EE BE =M wm.systemReady(>RiE &1
KK
KR Z A AT 2 B4
wm.systemReady() 1V Fl Al AR T . RAKSUEL T :
5% : WindowManagerService wm =null; frA wm.systemReady()
i A WindowManagerService H (% BR i«
public void systemReady() {
mPolicy.systemReady();
}
Window ManagerService 175 :
final WindowManagerPolicy mPolicy = PolicyManager. makeNew Window Manager();
PolicyManager.makeNew WindowManager i F [ /& 2 {fF PolicyManager java (1] iR %
public static Window ManagerPolicy makeNew WindowManager() {
return sPolicy. makeNew Window Manager();
}
sPolicy.makeNew WindowManager i 231 Policyjava H7 [ pK %
public PhoneWindowManager makeNew WindowManager() {
return new PhoneWindowManager();
}
(A4 PhoneWindowManager 447K Window ManagerPolicy
firEL mPolicy.systemReady() %% H] (7231 PhoneWindowManagerjava H (1 bRy
public void systemReady()
mKeyguardMediator.onSystemReady();
doKeyguard();
showLocked();
Message msg = mHandler.obtainMessage(SHOW);
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mHandler.sendMessage(msg);

% SHOW [H17H &

CF KeyguardViewMediator.java 7 B7H B Ab 2 o8 4L

public void handleMessage(Message msg) X SHOW 1T T b3,
iR msgwhat % SHOW HPAHAT:

handleShow ();

private void handleShow ()

mCallback.onKeyguardShow();

mKeyguardViewManager.show();

mShowing = true;

mKeyguardViewManager.show() 1 FH 4230/ KeyguardViewManager java HI [ BR%:
public synchronized void show()

mKeyguardView = mKeyguardViewProperties.createKeyguard View (mContext, mUpdateMonitor, this);

mKeyguardView Properties.createKeyguardView i F /& X {F LockPatternKeyguardViewPropetties.java
R

public KeyguardViewBase createKeyguardView(Context context,
KeyguardUpdateMonitor updateMonitor,

KeyguardWindow Controller controller) {

return new LockPatternKeyguardView (context, updateMonitor,

mLockPattermUtils, controller);

}

new LockPatternKeyguardView W T 25 LockPattermKeyguardView #4138 PR :
public LockPatternKeyguard View (

Context context,

KeyguardUpdateMonitor updateMonitor,

LockPatternUtils lockPatternUtils,

KeyguardWindow Controller controller)

mLockScreen = createLockScreen();
addView(mLockScreen);

final UnlockMode unlockMode = getUnlockMode();
mUnlockScreen = createUnlockScreenFor(unlockMode);
mUnlockScreenMode = unlockMode;
addView(mUnlockScreen);

updateScreen(mMode);

AT EIRFEFPAR B B ARSI, getUnlockMode 3RAFPIEAY, WHH =F:
enum UnlockMode {

Pattern, // B S8

SimPin, /4 pin Bl puk

Account /545

}
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i T AL ARIRA T ARIE, £ REVIIRALI B 3 rild IR, rild SREET TIERE, FEIMRET I
.
TRAF T R 1 — R IR

TR R A, EIRAS EUR  I J B R RO S D)k

GSM R, AP, wifi 5.

KATHERY enabler FE& K I%T#EIH S : ACTION _AIRPLANE MODE_CHANGED
private void setAirplaneMode On(boolean enabling) {
mCheckBoxPref.setEnabled(false);

mCheckBoxPref.setSummary(enabling ? R.string.airplane_mode_turning_on

: R.string.airplane_mode_turning_off);

// Change the system setting

Settings. System. putlnt(mContext.getContentResolver(), Settings. System. AIRPLANE MODE_ON,
enabling ? 1: 0);

// Post the intent

Intent intent = new Intent(Intent. ACTION_AIRPLANE MODE_CHANGED);
mtent.putExtra("state”, enabling);

mContext.sendBroadcast(intent);

}
FRGSM , B, wifi BEES B3N 757 ACTION_AIRPLANE MODE_CHANGED JH ERM I, Frilik

EBE, BREETTE.

BluetoothDeviceService.java

HIG¥ T : enable(false);

KPS : disable(false);

PhoneApp.java (packages\apps\phone\src\com'android\phone)
WH GSM EHURA phone.setRadioPower(enabled);
WifiService.java

WHE wifi JRA setWifiEnabledBlocking(wifiEnabled, false, Process.myUid());
GSM BB T 7253 #r -

phone.setRadioPower(enabled) 1] FH (142 :

{4 GSMPhone.java HF Y oK 2«

public void setRadioPower(boolean power)
mSST.setRadioPower(power);

[HNF ServiceStateTracker mSST;

mSST.setRadioPower i F =3 ServiceStateTracker.java R % :
public void setRadioPower(boolean power)
mDesiredPowerState = power;

setPowerStateToDesired();

cm.setRadioPower(true, null);

B

cm.setRadioPower(false, null);
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HAA:

CommandsInterface ¢m;

public final class RIL extends BaseCommands implements CommandsInterface
JitEL em.setRadioPower AF 1230 RILjava )RR &L

public void setRadioPower(boolean on, Message result)

RILRequest rr = RILRequest.obtam(RIL. REQUEST RADIO POWER, result);
rrmp. writeInt(1);

send(rr)

it send [f] rild &% RIL REQUEST RADIO POWER %3R3kt ak 5 GSM Hibt.,
rild HE AR

3] RIL REQUEST _RADIO POWER #1T:

requestRadioPower(data, datalen, t);

SR JEARYE SR AHE AR BRERBIT )5 R

FEEH at ar2H -

err=at_send command("AT+CFUN=0", &p_response);

err=at_send command("AT+CFUN=1", &p_response);

BRI R 7

enable(false);

W a8 18 F 30/ BluetoothDeviceService java H I R 41

public synchronized boolean enable(boolean saveSetting)
setBluetoothState(BluetoothDevice. BLUETOOTH _STATE TURNING ON);
mEnableThread = new EnableThread(saveSetting);

mEnableThread.start();

disable(false)

WGP SO BB L

public synchronized boolean disable(boolean saveSetting)
setBluetoothState(BluetoothDevice. BLUETOOTH_STATE _TURNING_OFF);

wifi BRI AR

I8 wifi IR&ELZENE S WIFL_ STATE CHANGED _ACTION
setWifiEnabledState(enable ? WIFI_STATE ENABLING : WIFI STATE DISABLING, uid);
BB wifi R

private void updateWifiState()

RFEMEREITE wifi B4 RIA:

sendEnableMessage(true, false, mLastEnableUid);
sendStartMessage(strongestLockMode = WifiManager.WIFI MODE_SCAN_ONLY);
mWifiHandler.sendEmptyMessage(MESSAGE_STOP_WIFI);

H BAEPR Ay & H B

public void handleMessage(Message msg)

U1 SRAERE wifi:  setWifiEnabledBlocking(true, msg.argl == 1, msg.arg2);

H 5 wifi: mWifiStateTracker.setScanOnlyMode(msg.argl != 0);
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setWifiEnabledBlocking(false, msg.argl == 1, msg.arg2);

W mWifiStateTracker.disconnectAndStop();

iRy 8

1> 343 wifi IX3f: WifiNative.loadDriver()

2> Ja3J/5IE daemo supplicant: WifiNative.startSupplicant()
1> & 1-/5iR daemo supplicant: WifiNative.stopSupplicant()
2> 1% wifi I3 WifiNative.unloadDriver()

iR wifi REBRUAITIEH L WifiService ARIT HIH 1 F 4 -
WifiService(Context context, WifiStateTracker tracker)

boolean wifiEnabled = getPersistedWifiEnabled();
setWifiEnabledBlocking(wifiEnabled, false, Process.myUid());
£ wifi B
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3.3 Android Activity B9ESRIS0

TEandroid B, A 4 F} activity FIEEHEE, 4518

“standard” (ZRiL)

“singleTop’

“singleTask”

“singleInstance”

EANEEFW FAF:

331 infTRERR task
“standard” H1”singleTop” [ activity 1) 45 task, Rl 2] Intent 1) K% & 7EF — > task P13, BRIE intent B35S %L

ALAG_ACTIVITY_NEW_TASK.

WAL T ALAG_ACTIVITY_NEW_TAKS#1, 2JEshZ i) task B
“singleTask i’ singleInstance” &24 activity 1F 4> task BINUTE, MTASBIEEIE- I task .

3.32 RAEBEAFS LM
“standard” " singleTop’ Al LABESEGMEE R, HEAFETNREM task 1, B/ task AJLLEHE 4> activity fI2>T;
“singleTask’ P singleInstance? MIFRAI A A% — Nl I HE task HURRICER -
singleTop ZLR AL intent FUIMEIRINC S A0 () Activity FsEdl, TS intent RIEENZILH], T REL I

3.33 AEAWRE activity FEFH task i
“singlelnstance” 5 task, JL& activity TRAEFHETA™ task T ISR Bl T— iy activity, FEHi#t activity launch
mode T, i activity #b¥ 2B task (7 AN T FLAG_ ACTIVITY_NEW_TASK S0).
TISAN=RBER, MIRTLIRIICE activity 3577,

3.34 REGUEERFEM

“standard” % T¥% —1>a5h Intent #22E R4 activity ARESEH;

“singleTop’ ') activity WIHLAE task FERTIAE, MARARCHIZ activity FSEE], EEAEFERIISLE), BN, 4z actvity
I
LEAERAE task Bty AB-C-D (D 7ERRTID, iXIHRs: D R—/4M83) intent, Wik D& “standard”f¥, MARR D A—AN%T
S, $H2F N A—B—C—D—D.

Wik D 42 singleTop i, MIASAr= D FEEdl, By AB-CD

B R4S B K Intent #i%, & B A launchmode & standard” &2 “singleTop® , #&45k B HHISER], HRFEAE
~ A-B-CG-D-B.

“singleInstance” /2L AT7ERAME — activity, EafRRAMEER .

“singleTask” IIARTERRTN, N2 intent, EN, Zintent &WESR, (HRZ task HEEEHTS.

M EETEEN) activity SEFAEEHHY intent 15, 2-iFH onNewlntent() /7%

TSR intent 45— activity S2f7, R4 P el LLUEE back SR F—ANRE: ISR SR/ activity ST
A~ intent iE,  H P AGRiEIT % back SR FIRFX Z ATHPIRE.
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3.4 Android arm linux kernel EXiiE

EIRX B Arm Linux kernel BTN T Android, (HS32PR_EiR/2FE#E Arm linux kernel & 3 1 A2 — R,
X B R R4S —T Android [ Makefile, #f— F bootimage £ 1 — AL X5 0 = EHiA bootimage [17H
i, PAR kernel FIESAT il AR 1L H2 -

BT X iIRMEETETHILN B, XE4ZRE LAE/Documentation/arm/Porting B, X B 5 5%H#
FHAHJILA, BRIV TG kernel FJFATIERE F HR:

(DZTEXTADDR  boot.img iZ1TH % zImage Ffciftik, BY kernel S FEACHS (bl . X BL¥ A B HEY
B, R FF I MMU, B BLX ANkl A28 A A7 1 ok AR R ARES A — & R E4\ RAM 7 f8I8 1T, ZEFLASH
B HAb T Sk A AT LAETT .

@ZBSSADDR  fRFAES ) BSS BLifuhl, X B 2t

(®ZRELADDR  iXM#E kernel 815 LARAFIRET A7 W B hE, R EACAS$UT 58 Ak BAJG =Bk 21X N bk i AT
kernel 1530, X/MHEFIS T kernel 1247 W& B HIHLHERE 2. virt_to_phys(TEXTADDR) = ZRELADDR.

@INITRD_PHYS Initial Ram Disk 77/57E N A7 P I #E ikl 3 B2 A1) ramdisk.img .

GINITRD_VIRT Tnitial Ram Disk iZ47 I & Bl k.

@®PARAMS_PHYS WIZEsh¥Idh 2 EAE W7 L e bk .

THEATE EHKEF boot.img KIHIE, T MHFHIAFXIANT ## kernel H1)5sTERRA BT HK
7 Makefile & 2T = £ 3RATTH) boot.img ]

out/host/linux-x86/bin/mkbootimg-msm7627 ffa --kernel out/target/product/msm7627 ffa/kernel --ramdisk
out/target/product/msm7627_ffa/ramdisk.img -cmdline "mem=203M console=ttyMSM2,115200n8
androidboot.hardware=qcom" --output out/target/product/msm7627_ffa/boot.img

R R BT 1 4 &A1 17 LA 45 E & mkbootimg-msm7627fFa X4~ T B IUJHCfF: system/core/mkbootimg.c. &
SEZ A AT AE MRIEMTHLE 2 boot.img W Fi#E, ‘& /& H boot header /kernel  /ramdisk /second stage 4 FIK],
Horprl 3 DR A, BJF—DR iTiER).

java A5 /*

** | boot header | 1 page
- T SRR i

** | kernel | n pages
- R

** | ramdisk | m pages

ok
** n = (kernel_size + page_size - 1)/ page_size
** m = (ramdisk_size + page_size - 1) / page _size
** o = (second_size + page_size - 1)/ page_size
¥k

*# (). all entities are page size aligned in flash

** 1. kernel and ramdisk are required (size != 0)
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** 2. second is optional (second_size = 0 ->no second)
** 3. load each element (kernel, ramdisk, second) at

** the specified physical address (kernel addr, etc)

** 4. prepare tags at tag_addr. kernel args[] is

** appended to the kernel commandline in the tags.
**5.10=0,r1 =MACHINE_TYPE, r2 =tags_addr

** 6. if second_size !=0: jump to second_addr

** else: jump to kernel addr

*/

KT boot header XANHHE SN TEE R IER, EZIERNCERPIINMCBEEZNME, ZLEMHEFE
boot/boardconfig.h BT, N[ KIES B %t B vendor T 4~ [ ] boardconfig, 7EiX BEIRANMIE 5 Al (452
kernel/ramdis/tags X\ ram FI47EE AL )

java 1RH5:

#defme PHYSICAL DRAM_BASE 0x00200000

#define KERNEL ADDR (PHYSICAL DRAM BASE + 0x00008000)
#define RAMDISK_ADDR (PHYSICAL DRAM BASE -+ 0x01000000)
#define TAGS_ADDR (PHYSICAL _DRAM_BASE + 0x00000100)
#define NEWTAGS ADDR (PHYSICAL DRAM _BASE + 0x00004000)

b T 3 {43 S AN FRATT T R B R 21 9 B LA 4 A AR XY B, BC 4 kernel addr %t J& ZTEXTADDR,
RAMDISK_ADDR J#f#& INITRD PHYS, i TAGS_ADDR i/t PARAMS PHYS. bootloader £ M bootimg [1]%+[X
Hof kernel Fl ramdisk 70 A1 A RAM R SE bk, S8 528k 3] ZTEXTADDR H 46507 .

ERT ## boot.img M NEZIERA RS HFEE B MK ramdisk.img F kernel XM F=AEK]), PARHAEH
W, MFTERRJiE, RAIGCEE ramdisk.img, XEEEERPF— T ramdisk.img 7£ arm linux FEFI{EF .
'B7E kernel BB BT RLYEE —MEIIUFRSG, 22— CPIO #3UFT I . I Rt 2 34 PR AR Ak
[ root H3%, A CPIO J7zitAT TH4TH, SRJS7E kernel 5 Bt 2 2% mount fEATLAFRSE, 24 kernel J5 5158
PURSAT iit, SAJ5%F system.img FF mount 3E5R1EA Android 1301 R4 .

FEIX B HAFRE T X mount (IMERE:, Pl mount SEPR_ RIS & IF linux FEIL ST RGUE MR H AW, 3
R YRR R T EERIER AR, iyl ramdisk SEbr ERRBAE NP R —F X, BEE
NG RGHNE B Lk LS FED U RGRIR B AR E, RAEBHMIREGIR, 7RAEHEEN IR
HATERAE T . LB ERNBATLVE A rom B —3RXEE RSO R24E, E52 rom #HX) ram 18, P LLX B AE A
ramdisk. /5 AT system.img mount #] ramdisk ] system H3, PR L% system.img [ Hibk 25 1 B
XE&RGE, RIERMUSE RG] system H 3¢ 18] {52 38 € L 2| X system.img 77 ] .
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[PER]

4.1 #BZBUG

REMH KE, MRERINIAETEANZIMTT, BRIBIFE eoeandroid@eoemobile.com HEATI B, Al

4.2 3&F eoeAndroid
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