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#|—&  Android AR HT
1.1 Android R BEZEEN

Android A% 1) TR 43 N an R 345843

0 TFE (Core Project) : Z3/.Android RGHIZEAN, 7EHR H A0S I,
PR LFE (External Project) : fFR AT IHITH Y RIIIEE, fEexternal SCAFJer,
£ T#E (Package Project) : #&fitAndroid BN HFEF MRS, fEpackage XAFRH,

1.1.1 O TIREER 4

Android FI#Z 0 LFEELE T X Android RAFEARIZITIIHRE, BLI Android R i1 4m
ARG, TREMNENFE:

THAR

bionic
bootloader/legacy
build

dalvik

delelopment
framework/base
framework/policies/base
hardware/libhardware
hardware/ril

kernel

prebuilt

system/core

system/extras

Android #J#%0 L%
TAE R
[Build %%] CiZ{Fh 4% libc. libm. libdl. 214 linker
Bootloader 501 (NAZINE#S, 7ENIZIEIT ZATIEAT)
[Build %%:] Build &%
Dalvik L
=2 R LA
Android %L IIHESE FE
HE 242 i B S s
R
To44 11 )2 (Radio Interface Layer)
Linux A#
[Pk A#%] *F Linux A1 Mac OS g — itk S kF
B/ METT A B R
JRJZ RIS A LA

B 1 ERBIH A TRESL, AT Hofh i) RS, (HRHSRE Android R 485 2 NERIXKITRAES .
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1.1.2 F BRI 5

Android ¥ B TR EEE external X, 2L EMN5EN Android &
SR TR . A Y TREAEN Lisfr, AT HERYL EiE1T.
external H 25 H) K@i

external H 3%

-- aes

-- apache-http

blktrace
bluetooth
bsdiff
bzip2

-- clearsilver
- dbus
dhcpcd

- dosfstools

freetype

- fsck_msdos

googleclient

grub

|
|
|
[--
[--
[--
[--
[--
I
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
[--
|-- ipsec-tools
|-- iptables

| - jdiff
|-- jhead

(AES fin)
(T IR ST %)
(ASTL (Android STL) is a slimmed-down version of the regular C++ STL.)
CHZVERTEE DT, BERSGER SR ¢ cr)
(blktrace is a block layer 10 tracing mechanism)
GG hilEo
(diff TH)
(4T E)
Chtml Bk 258D
IRIERS « ARTFEE . ] LR 1PC Bl
(DHCP i %5)
(DOS X ARG T H)
(SSH2 1 server)
(EXT2 LA ARG TR
(] ELF 1 T HD
(ELF T.HD
(Embedded Unit Project)
(java fURSE & 401 LR
(Enlightened Sound Daemon, 2 Fh &SR A £ — Mg & LR8O
(Expat is a stream-oriented XML parser.)
(FDLIBM (Freely Distributable LIBM))
(75
(dos X RGika & TH)
(google M TELAHEAHT)
(genext2fs generates an ext2 filesystem as a normal (non-root) user)
(gif )
(google F )
(This is GNU GRUB, the GRand Unified Bootloader.)
(Google C++ Testing Framework)
(ICU(International Component for Unicode)fE C/C++ | I AS)
(This package provides a way to use the native IPsec functionality )

QPSP

(generate a report describing the difference between two public Java APIs.)
(jpeg SHBfE B THD
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|- jpeg (jpeg JiE)

|-- junit (JUnit & —A> Java i 5 F B ICIAESD

|-- kernel-headers CHAZ IR — 28 Sk S0

|- libffi (libffi is a foreign function interface library.)

|-- libpcap P 2 B A K IR 20

|-- libpng (png )

| -- libxml2 Cxml f##T 22D

|-- mtpd (—A 4

|-- netcat (simple Unix utility which reads and writes dataacross network connections)
|-- netperf (M2 1 el = T HD

|-- neven CEARRYSAD INI AR

|-- opencore (ZPEARESE)

|-- openssl (SSL m#AH )

|-- openvpn (VPN FFiEED

|-- oprofile (OProfile #& Linux PIAZ SR —FREERE BT HLA] . O

|-- ping (ping %)

|- ppp (pppd & 5%, UHEIEBEA chat)

| -- proguard (Java class file shrinker, optimizer, obfuscator, and preverifier)
|-- protobuf (a flexible, efficient, automated mechanism for serializing structured data)
|-- gemu Carm LA

|-- safe-iop (functions for performing safe integer operations )

| -- skia (skia FETE 51 55)

| -- sonivox (sole MIDI solution for Google Android Mobile Phone Platform)
|-- speex (Speex Zr/fift i API FR){E F (libspeex))

|-- sqlite CHUA D

|- srec (Nuance 2 R $RMEIFFIRE S ARRE B D

|-- strace (trace L. H)

| -- svox (Embedded Text-to-Speech)

| -- tagsoup (TagSoup #&— Java JF R4 SAX (] HTML fihT28)

|-- tcpdump (Y1 TCP A 13K

|-- tesseract (Tesseract Open Source OCR Engine.)

| -- tinyxml (TinyXml is a simple, small, C++ XML parser)

|-- tremor (1 stream and file decoder provides an embeddable,integer-only library)
|-- webkit CHIBE 2R A% 00D

|-- wpa_supplicant (LM -REHD

|- xmlwriter (XML #4m3E LT H)

|-- yaffs2 (yaffs X R %0

*--zlib (a general purpose data compression library)



CQ@O0  higexm
- @ umlorg.en

Android /& F 4101

1.1.3 B3

Android 1] Java F2/FE 2 Android RALEMEE 4 EHINE, FEGFENHAET
(Application)Fl Py 25 $2 1L 2% (Content Providers)ANE54), 1&5H —A4>H 3 inputmethods /&
I NIERI 7 o

N HIFER (Application) fE package/apps HxH, FEADHE:

AlarmClock, Browser, Calculator, Calendar, Camera, Contacts, E-mail, GoogleSearch
HTML Viewer, IM, Launcher, Mms, Music, Packagelnstaller, Phone Settings, SoundRecorder,
Stk, Sync, Updater, VoiceDialers

WAEHEALZE (Content Providers) 7E package/providers H=kH1, T EfFE.

CalendarProvider , ContactsProvider DownloadProvider , DrmProvider
GoogleContactsProvider , GoogleSubsribedFeedsProvidercimProvider , MediaProvider
SettingsProvider, SubscribedFeedsProvider, TelephonyProvider.

1.2 Android 5 B4

Android ) RGUZMIKH T 43225 AR, il 1 B . WRE R BJZIaREDY
/=, 4y Al5E Linux Kernel JZ. Libraries&Android Runtime /Z. Framework JZ I Applications

=

N

o

APPLICATIONS

Contacts Phone

APPLICATION FRAMEWORK

Window Content View Notification

Activity Manager Manager Providers System Manager

Telephony Resource Location XMPP Service

Package Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media Core Libraries
- Framework

OpenGLIES FreeType Mnch:r\:?n

SGL SSL

LiNnuXx KERNEL

Display

Camers Driver Bluetooth Flash Memory Binder (IPC)
Driver ’ Y

Driver Driver Driver

A Aud Pow
USB Driver Keypad Driver WiH Driver Drl-.‘vr_:(r); Mmfitf;‘:“

K1 Android R4t &
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1.2.1 Linux Kernel B

Android %0 RFAMRSHKH T Linux2.6 WAZ, tnzeaett. NS, HEEH. W
VRIS . Linux WAZHARVE AR SRS E

IRBNHE 7 (Driver Model) B & UL IX L83 B IR BH AR ST . B nIRBN 5L IKEh
PERLIKZN . WiFi BX3h. Audio I3\ flash WAZIKEN. Binder (IPC) IRZN. HEJEESE,

1.2.2 Libraries&Android Runtime &

X WEFIFEW RIKE, FFREER N AN BENEANERITEE. XEHE
&7 —HFKPE (Libraries) A THS (RunTime), FEAEGUIT:

D R%G CE (ibc) , —MM BSD EEHCRIIIRE C RGEREE (libc) ERLTTNET
R Linux 15828 € 1l 11

2) AEE (Media Framework) , J&T PackeVideo OpenCore, 1% JZE ¢ #5722 i F ) &
A, ARG LD A [RDRORI SRl [R)ISS SRR A B ST o Zmbt s B FS: MPEG4A. H.264,
MP3. AAC. AMR. JPG. PNG.

3) Surface Manager X Z/nT RANEE, JHNZAMNHEHEM 2D, 3D KE 4% m!

I
= o

4)  WebKit, —/MEOETH) web WIVE#S 515, HRICHFF Andiroid J bS8 5L ik A K] web
K.

5) SGL JK/=H) 2D Bl 51 %,

6) OPENGL|ES,2&T OpenGLES 1.0 APIs S, 1% % v LA A4 3D s sl 6 F & B
HeAGI) 3D BONIE

7) FreeType, HiF (bitmap) Fli&&E (vector) FHEWIRI .

8) SQlite, —MXHTAMNHIETTH, DhREE KR RO R AEE 7 5] 2.

9) Core Libraries 1ZiZ% /0 FEIRAE T Java ZRfEiE & 4% O E KK Z BN RE .

10) Dalvik VM, android *F- &5 FI—/N 4L, A4 T PC A Java BIEHIL VM.

1.2.3 Framework 2

BT A AT A Android JE7 B TR 3 H (19 22 4t API, android B HIHEZE A (1) %4>
RERA AT PR, B ARSI LI S, PREE X AHLE, TR AN 3aT ASE 4 ) B8
BRI R AT 1 android B H] . A RETH A S EAMEZRA S FU0 T -

1) —4H view (UI ZH44) , iXLE Ul A4S Button(#%41) , EidtView (SCASHE ) , TextView
(Fp%8) , List (F)3R) 2545, Ribis X sesd 4 n] DUPRIE A 1 a3 RIFr P A2 B

S

2) Content Providers (N 52 , Wi kAa A%, B8 ¥ f# Content Provider

PR — MRS, WX R AR S N R 2 R AT CASE IS i) AR U R AL, bk

IR A 71X MRS, e N R] PAY A IE R P A E R RN B
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3) Resource Manager 4 Xt /e BHIREH, android HIEIFIRZ BREE A, AP
S (Layout xml) , A, Bifh, Ul AR 1d 5] AR N BRI, XEEE %
V5, #ZIEI Resource Manager K4t — 347 # .

4) Notification Manager(JH S EAVEH) , EAEA RN A 7 IE 5 HAE FE H 15 & 1
TERSE EIRAE B e LA A5 R AR, android Hah& ¥ iXANHE B~ 1E
&=, AP B 2.

5) Activity Manager GEBIE D) , Activity B B3N HIEF R Eqar BB, I 638 M
RS, WiEEflssrmt. B4 Activity RIT Windows B HF ) —4> wendow.

— i 1 N FH R A ik — AN Activity 28 BRI -

6) Window Manager( L& H) , EHATA RNME L.

7) Location Manager(fhZ B /& HE) , FIREE M R 55 B AH R T BE o

8) Telephoney Manager(HL 1 & ) , FIRE HA I HIEIIAH LI BE .

9) Package Manager (BUEEE) , EHLFTA M ZEELE android RGN N HFET

1.2.4 Applications 2

BRI M RO N, BN IR FEAE. B, . D aR AT R
NEPSE . AN, JFRFER LA Java 16 5 Wit A S )a T H CRIM AR, MiXLees
P 5 AR O IR P AR 45 B 3R Ak

JSRoE
1. Android H] RGEZEHIR 70 R AR ) EAR,  ZRATE M, JE R0, IRl Ak

2. Android ) RGZM AN ZEY EINIR T Android 58, AR, W25 3RATTH) 5>
HSEBARI T 7. A~ Android BT, AEMZBEFT Android H N HIAESE Z A1
MR 2 252 T Android RGUIT A, ABRIZHTEFE Android R 4t EAT Android 1247
s 25 2 MEE Android JXBNH &, HSRLIZAT 5T Android ) Linux P i%. S22, $RAETIA &,
S H AT
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F£—&F Android RZEsiTE

Linux WHZ )8 32 JG 5t %] Android Init BEFE, #1153 Android FH %< 1 AR 55 F0 N
M. JBahE R B FR:

Manager

Zygote Fork

Service

Property

Service

2.1 Init HENBE

init EFE, ER—THNZEIIHE AR, WZBEITREST (EaEANAT,
HUGIE1T, FOWIR AT B R & IR P A 85/ %) 2 )5, sl ash— A H P
AR init 07, SERGI TR, init IHEGEE — N EERE

Ja i R R AR init.c B main BEIATIEFE: system\core\init\init.c, 7F BRI HH
AT 1 SUHEJeIENT, $E3K, re STHFENT, JRIMEE, B3RS, SATIIME, socket Hile-----

THAEMAEZENISRE: re STHMEHTAIIRS B 3.
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2.1.1 rc AR

.rc S Android 5 FH FIRTUGAL BIAS SCA: - (System/Core/Init/readme.txt 1A ik :
four broad classes of statements which are Actions, Commands, Services, and Options.)

Hr Command B RGECHFFIN— R 5454, W: export, hostname, mkdir, mount,
H%, Hop—Ho & linux 4, @A —%Z android WA, 40: class_start
<serviceclass>: A3, class_stop <serviceclass>: F<ARS:, 2545,

Hrh Options /&% X Service FRIETI

R E b R S E N Z S B AR 55 S FL & B B YRR re AR e 3, B
E— N ABNHA: \system\core\rootdir\init.rc.
TERGENT re AT, KEAH N ISR BN H 1Y List H: \system\core\init\Init_parser.c:
init_parse_config_file( )7 A%l action_queue. action_list. service_list 1, f#tritFeA] LA
E— T parse_config Bi%. IXHHE A T k% : adbd. servicemanager. vold. ril-daemon.
debuggerd. surfaceflinger. zygote. media+*----

2.1.2 R B3

AR TS R TG ¥ service U F service_list F7.
Service [ BN /&1E do_class_start &% 56 ik

int do class_start{int nargs, char **args)
{
service_for each class({arga[l], service_atart if not disabled):

return 0r

I T T 2 FRN classname, HRZSANN SVC_DISABLED ) Service Ji )]

sa
vold service_ for each class(const char *classname,
void (*func) (struct service *svc))

atatic wvoid service_start if not disabled({struct service *avc)
{
if (!({svc-»flags & SVC_DISABLED)) {
service_start(avc, NULL):
t
1

EF]

do_class_start Xf W i fir 4

KEYWORD(class_start, COMMAND, 1, do_class_start)

init.rc 3414822 class_start: class_start main . class_start core. «=see*
main. core B’ do_class_start Z4{ classname
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init.rc X4 H Service class Z ¥R & main:
service drm /system/bin/drmserver

class main

service surfaceflinger /system/bin/surfaceflinger
class main

TR ae W iEd main Z PR 7 2 PTA I Service, ¥ HJE3).
do_class_start 1 :
init.rc
on boot //action
class_start core //AT command X} do_class_start
class_start main
Init FEFE main EEEH
system/core/init/init.c H:

int main(){
SRR
/IRRTEE St init.ro
/ATt action queue

execute one command ()
restart_processes()r
for (i =07 1 € £4 count;y i++) |
if (ufda[i].rewvents = POLLIN) {
if (ufda[i].fd = get_property set_ fd(}}
handle_property set f£d():
else if (ufds[i].fd = get_keychord fd(})
handle_ keychord();
elge if (ufds[i].fd = get_signal f£d())

handle_signal():

PEFR I service_start, FHIRAS SVC_RESTARTING JE3), B35 service IR
BB E N SVC_RUNNING.

pid=fork();

execve();

EVEBEA T Init #EFEHAT T Android ) Command, 537 Android [
NativeService, WalT Service 20T 3K, Signal &b . Init HEFE 2 AE NE MRS (Property
service) , ZEFIXLE NativeService.

10



OQ@0O0_ kiRexia
- © umlorg.cn

Android /& F 4101

2.2 ServiceManager BB zh

LE.rc A SCAEH zygote HHHIA -

F
service servicemanager /aystem/bin/servicemanager
class core
user system
group system
critical
onrestart restart zygote
onrestart restart media
onrestart restart surfaceflinger
onrestart restart drm

i

ServiceManager HI>RE B KA FTA 1 binder service, ANEZAMAT c++3LHLIE
I java 15 5 LIRS AR XA ARG — B, RTEENE YL, TEMRINRS, 3%
RS . B 1 Service 18 FH HT AR A4 20 GAE servicemanager HHIEATIEM o
do_find_service()
do_add_service()
svemgr_handler( )
RIS E . frameworks\base\cmds\servicemanager\Service_manager.c

2.3 Zygote #HIERBEN

Zygote XN AR AR EE A — N, Zygote FHFEAYE ST /2 B IEH Android 1&4T
7= [6], WG B 1Y Service #l A& Navtive service.

2.3.1 7E.rc JIA X4 zygote HIFEIAR

F]
service zygote /Savstem/bin/app process -Xzygote /system/bin --zygote ——start-system—server
class main
socket zygote stream 666
onrestart wWrite /ays/android power/reguest state wake
onrestart write /sys/power/state on
onrestart restart media
onrestart restart netd

£#: ——zygorte ——STart-sysTem-server

&

RIS E . frameworks/base/cmds/app_process/app_main.cpp
FHPZSHEARX B b, e RS E RS ESNARLEHER

&
int main{ ){
AppRuntime runtime;
if (=zwygote) {
runtime.start {"com.android.internal .os.Zygotelnit",
startSystemServer ? "start-system-server" : "");
1
1

class AppRuntime : pubklic AndroidRuntime{};:

2

11
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#% 3] 1 AndroidRuntime Z5H1: frameworks\base\core\jni\AndroidRuntime.cpp

=F |

void start{ccnst char* className, const char* options) |

// start the virtual machine Javafs i FiSFTH

JHNIEnv* enwv;

if (startVm{smJavaVM, senv) !=0) [
return;

1

//TaIR IR SR A R AN, E Al T T g O
if (startBeg{env) < 0) {
return;

}

£/ ini @A Java F3E, REUHEZERTHREmainiTE
jmethodID startMeth = env->GetStaticMethodID{startClass,
"main”, " ([Ljava/lang/String: ) V")

/¢ niifE daveRE. AEB|ZvooteIni t2Efima i nfRET
jclass startClass = env->FindClass(classlame);

env->CallStaticVoidMethod (startClass, startMeth, strirray):
}
d

3| 7 Zygotelnit.java FHIERAS main BEH, M C++ —>JAVA

2.3.2 Zygotelnit

H I Zygote i #2: frameworks\base\core\java\com\android\internal\os\Zygotelnit.java

da
puklic static weoid main(String argv[]) {
//Registers a server socket for zygote command connections

registerZygoteSocket () ;

{fLoads and initializes commonly used classes and

//fused resources that can be shared across processes

preload();
/f Do an initial gc to clean up after startup
gc()s
if {argv([l].equals{"start-system-server™)) [
startSystemServer():
i}
r.'**
* Runs the zygote process's select loop. Accepts new connections as
* they happen, and reads commands from connections one sSpawn-reguest's
* worth at a time.
* F

runSelectLoopMode () 7 //1loopth

S
* Close and clean up zygote sockets. Called on shutdown and on the

* child"s exit path.
* F

closeServerSocket () ;

Zygote FLEESLUT T, FIH Socket i, BTER, Fork N AHIETF#FE, HEA Zygote
RS AELE

12
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2.4 SystemServer B ED

(1) 1E Zygote MFZH NIERZHI, T T startSystemServer();
(2) Runtimelnit H:
frameworks\base\core\java\com\android\internal\os\Runtimelnit.java

42

//The main function called when started through the zygote process.

void zygotelnit{int targetSdkVersion, String[] argv){
applicationInit (targetSdkVersion, argv):

1

void applicationInit{int targetSdkVersion, String[] argv){
f/ Bemaining arguments are passed to the start class's static main
inwvokeStaticMain {args.startClass, args.starthArgs);

}

vold invokeStaticMain({String className, String[] argv){
Class<?» cl;
cl = Class.forlame (className) ;

/R SystemServerfimainAt . Wi MethodindirgaCallerRE
Method m;
m = cl.getMethod {("main™, new Class[] [ String[].class }1)r
int modifiers = m.getModifiers();
throw new Zygotelnit.MethodAndArgsCaller{m, argv):

}

Fr )

(3) M startSystemServer FUEHAT H KA 21 SystemServer HTAA] ik, HAE
B [ S ERE T main 7775, 45545 T MethodAndArgsCaller, F:#ii ) T MethodAndArgsCaller
T o
LG S A A TR R Ah T W 2
[0] 3] startSystemServer( ) e& £ A FH AL -

7 Zygotelnit ) main ERELH

°F |
public static wvoid main{String argv([]) {
try |
if (argv[l].equals{"start-system-server")) [
startSystemServer(): [AEBINEMEEE. BT R
1
runSelectLoopMode () ;7 //loopH
]} catch (MethodAndArgsCaller caller) |
caller.run(); [rABREE
}
}
42

U S startSystemServer #lth 7 7%, Bhid 4T Zygotelnit BEFERITEIS, X&E A
Hg ?

13
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1E startSystemServer #1573 % /& FH handleSystemServerProcess #ll i, 1M

pid = Zygote.forkSystemServer( )
/* For child process {XCWHT T iEFEIRE */
if (pid == 0) {
handleSystemServerProcess(parsedArgs);

Zygote.forkSystemServer HR#ES 4 fork H—/ N7 d#tE, FAIHAA, TR B IR
— ORI 2 zygote EFERT pid , {HRT 05 —KiREIFEFHRE pid, HET 05
M, AR A -1
caller.run();
MethodAndArgsCaller run pRi%l: 18 FH I T AT 32 2111 SystemServer main 572
m = cl.getMethod("main", new Class[] { String[].class });
JA 3 T 2 SystemServer.

(4) SystemServer FJHAT init1()
frameworks\base\services\java\com\android\server\SystemServer.java

public static wvoid main(String[] args) {

System. loadLibrary("and
initl(args);  //native T E¥#init2( |

}

//initl:
frameworks/base/servicea/jni/com android server SystemServer.cpp:: android server SystemServer_initl{ }
FiFF: system init

EXCErn

{

status_t syatem init()

ap<ProcessState> proc(ProcessState::self()):;
ap<IServiceManager> sm = defaultServiceManager():

[{BE15SurfaceFlinger FO{EHEiEE
Droperty get("syaten
SurfaceFlinger::instantiate();

urfaceflinger™, propBuf, "1"):;

property get("system init.startsensorservice"”, propBuf, "1"):
SensorService::inatantiate();

AndroidRuntime* runtime = AndroidRuntime::getRuntime()

i® com.android.server.SystemServer init2 FiE

JNIEnv* env = runtime->getJNIEnwv():

jclass clazz = env-»FindClass("com/android/server/ 3y
jmethodID methedIld = env->GetStaticMethedID({clazz,
env->CallStaticVoidMethod{clazz, methodId):

[/ BENE&ETE ohbinder ARE
ProcessState::self() —»startThreadPool()
IPCThreadState: :3elf() ->joinThreadPool() ;
return NO_ERROR;|

14
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ProcessState:
FABFEEAE A binder HLHIEMSR, BT E4EY— ProcessState SZAI K4
R Y FTHEFELE binder /K binder IRE .
ProcessState H WK 2 T ETjRE:
1. G —A thread, ZZEFEM T E N R binder BTG, FRIZZIE
N Pool thread ;
2. NIEEN handle G&— BpBinder X%, &M iZHEFE J A () BpBinder
X R
Pool thread:
{E Binder IPC ', FrA#E¥LEB— thread K155 BD REIHIE,
Wt AMEELE BD
XNRFEH)SZE AR S& — IPCThreadState X%, FHS/ZHIXANRA,
N1 & Pool thread [JEzh 77 2\:
ProcessState::self()->startThreadPool();
IPCThreadState :
IPCThreadState /& DL BN Wit . T RBANERER 4Ly 7 —4
ProcessState SZf|, [A]H} ProcessState R J5 23— Pool thread ,
Wt WA — DR RS BE— Pool thread , KA HEFEN R FHE —A4
IPCThreadState R[JA],
Pool thread 1SRRI 25 A -
IPCThreadState::self()->joinThreadPool();

(5) SystemServer AT init2()

public static final void init2() {
BT
Thread thr = new ServerThread();
thr.getame ("android. server. ServerThread”) ;
thr.start(};

}

/1 EE G serverThread Bl THASHT

public void run() |
addBootEvent (new String("Android:SysServerInit STARI"));
Looper.prepare () ;
android.os.Proceas. setThreadPriority(
android.os.Process. THREAD FRIORITY FOREGROUND) ;

/IR ) BEEEMERSTE, e R . Wit B, 0%,
/AR RIAE Servicedanagerds

//EH{A Context.getSystenService (String name) ABDTRELEIERS
PowerManagerService power = null;

NetworkManagementService networkManagement = null;

WifiP2pService wifiP2p = null;
WindowManagerService wm = null;
BluetoothService bluetooth = null;

UsbService usb = null;
NotificationManagerService notification = null;
StatusBarManagerService statusBar = mull;

power = new PowerManagerService();
ServiceManager.addService (Context.POWER_SERVICE, power);

15
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2.5

|

AetivityManagerService. setSystemProcess();
ActivityManagerService.installSystemProviders();
ActivityManagerService.self () .setWindowManager (wn) ;

/{ We now tell the activity manager it is okay to run third party
// code. It will call back into us once it has gotten to the state

/{ started launching the initial applications), for us to complete our
/! initialization.
ITESRE T ERE, BRE MR

ActivityManagerService.self().aystemReady (new Runnable() {

public void run() {
startSystenli(contextl);
batteryF.gystemReady() ;
networkManagementt. systemReady () ;
ushF. systemReady();

// It is now okay to let the various system services start their
// third party code...

appiidgetF. syatenReady (3afedode) ;

wallpaperf. systemReady() ;

//BOOTEROF
addBootEvent (new String("Android:SysServerInit END"));
Looper. loap{);

F)iX B 2 45 ApplicationFramework JZ [ XxxServiceManager {5t 45, 7] LLHF46H I
ERAT, AT E—A>_EE RN A HomelLauncher

HomeActivity S & Wa] J& 3 Fri e ?

Activity 115 sl SR F ActivityManagerService %, HAITFHELEER
ActivityManagerService.systemReady( ) P& T T 2644

Home RHEREEN

public woid systemReady (final Runnable goingCallback) {
ssready callback
if {goingCallback != null}
goingCallback.run () =

synchronized (this) {
4 Start up initial activity.

/ RActivitwyStack mMainStack:
mMainStack.resumeTopActivityLocked (null) ¢

1

final boclean resumeTopRctiwvityLocked (ActivityRecord prew) |
$ Find the first activity that is not finishing.
ActivityRecord next = topRunningfctiwvityLocked (null):

if {(next — null) {

0

There are no more a
Launcher. . .
{(mMainStack) |

ervice mService;

artHomeRActivityLocked () 7

1

1

1

A3N

tivities! Let's just start up the

XGRS T Home FHifl, 58 1 34 Android JR it RE «

16
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BT

System Server [=—3 ¥ ServerManager

Home Launcher
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B|=% sensor B REH

3.1 Android Sensor 2243

Android4.0 R4 N B X AL KA 1 CRFIE 13 B, BN A2 0 B AL A
(accelerometer) . 1 17 1% J&% 2§ (magnetic field) « 7 7] 1% /& 2§ (orientation) . PE 124X
(gyroscope). 1% IEAL K 2S (light). JE S11E 8633 (pressure) . IR & 4% [ 2% (temperature)
PR B9 4% [ 2% (proximity) &5

Android SEIUAE S KRG EIE LT LA 4

Java Bz 2 F FPZED

Sensorfanager. java
Java framework & SensorListener. java
PE SensorEvent. java

B8

= adroid_hardware_SensorManager. cpp

' com_android_server_SensorService. cpp

HAL R {HERE HBPFPZH (sensor. ¢)

P a IERWENEF F P a3,

il Z 18] A B 4n T

Sensor API

Javalz!
SensorManager

NIZ

Sensor HAL
HAL

(SR (8]
§
Sensor Driver Sensor Driver Sensor Driver

18
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3.2 Sensor HAL B¥0O

Google /J Sensor #&ft /' 4t HAL %11, ANFERIBEIE] 7 5 EARYE 1Z4% Dk s Hl

7t 58 A

& 1)

i 4 % 2, Android W' Sensor M) HAL 4% 0 & X fF

hardware/libhardware/include/hardware/sensors.h.

KL RS R 58 LU R -

#define
#define
#defin
#defin
#de

#defin
#defin

nmon

nonmn m

#defin
#defin
#defin
#defin
#defin
#define

non

n

SENSOR_TYPE_ACCELEROMETER
SENSOR_TYPE_MAGNETIC_FIELD
SENSOR_TYPE_ORIENTATION
SENSOR_TYPE_GYROSCOPE
SENSOR_TYPE_LIGHT
SENSOR_TYPE_PRESSURE
SENSOR_TYPE_TEMPERATURE
SENSOR_TYPE_PROXIMITY
SENSOR_TYPE_GRAVITY
SENSOR_TYPE_LINEAR_ACCELERATION
SENSOR_TYPE_ROTATION_VECTOR
SENSOR_TYPE_RELATIVE_HUMIDITY
SENSOR_TYPE_AMBIENT_TEMPERATURE

PR AR PRER IR LRI -

386 struct sensors_module_t {
struct hw_module_t common;

387
388
389
350
391
392
393
394
395

/n-

* Enumerate all available sensors. The list is returned in "list"

* @retu

-

rn number of sensors in the list

int (*get_sensors_list)(struct sensors_module_t* module,

struct sensor_t const** list);

12 O 8 SCSERR X AR A A EE hw_module_t FI—M R, #8017 —4
get_sensors_list pREY, H T IRBUL RS HI53R .
SHEE — sensor & # 4= — sensor_t 4k, HigE X F:

397 struct sensor_t {

/* name
const c

of this sensors */
har» name;

/* vendor of the hardware part */

const c
/* vers
* must

har+ vendor ;
ion of the hardware part + driver. The value of this field
increase when the driver is updated in a way that changes the

* output of this sensor. This is important for fused sensors when the
* fusion algorithm is updated.

*/
int
/* hand

version;
le that identifies this sensors. This handle is used to activate

* and deactivate this sensor. The value of the handle must be 8 bits

* in t
o
int

J/* this
int
J* maximaum range of this sensor's value in SI units */

float
J/* smal
float

his version of the API.

handle;
sensor's type. */

type;

maxRange;

lest difference between two values reported by this s
resolution;

J* rough estimate of this sensor's power consumption in mA */

float

power;

/* minimum delay allowed between events in microseconds. A value of zero

* mean

s that this sensor doesn't report events at a constant rate, but

* rather only when a new data is available +;

int32_t
/* rese
vold*

minDelay;
rved fields, must be zero */
reserved[8];
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FEAME R ES BB HH sensors_event_t Z5 AR R, & XUIF:

328 typedef struct sensors_event_t {

329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

/* must be sizeof(struct sensors_event_t) */
int32_t version;
/* sensor identifier */
int32_t sensor;
/* sensor type */
int32_t type;
/* reserved */
int32_t reserved®;
/* time is in nanosecond */
int64_t timestamp;
union {
float datali16]:
J* acceleration values are in meter per second per second (m/s”2) */
sensors_vec_t acceleration;
/* magnetic vector values are in micro-Tesla (uT) */
sensors_vec_t magnetic;
/* orientation values are in degrees */
sensors_vec_t orientation;
/* gyroscope values are in rad/s */
sensors_vec_t gyro;
/* temperature is in degrees centigrade (Celsius) */
float temperature;
/* distance in centimeters */
float distance;
J* light in SI lux units */
float light;
/* pressure in hectopascal (hPa) */
float pressure;
/* relative humidity in percent */
float relative_humidity;

uint32_t reservedi[4];

361 } sensors_event_t;

Horr, sensor AMEEEERIIAR ERF, A F FIAL AR KHA union HHERER,
sensors_vec_t £ iR SRR R A R AL B 1235, sensors_vec_t & X UWIH:

306 typedef struct {

307
308
309
310
311
312
313
314
315
316
317
318
319
320
321

union {

float v[3];

struct {
float
float
float

};

struct {
float
float
float

¥3

3

int8_t status;
uint8_t reserved([3];
322 } sensors_vec_¢t;

Sensor % £ Z5 1414 sensors_poll_device_t, Xfhr#ERE{E 1% & hw_device_t Z5 AR RIY
B, FESERGEBEESPE, B EBIEAMELE struct sensors_poll_device_t Z5 1487, poll
BR B SRR IR 2 508, H B il PHZE 52 L an R

20
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420 struct sensors_poll_device_t {

421 struct hw_device_t common;

422

423 int (*activate)(struct sensors_poll_device_t *dev,
424 int handle, int enabled);

425

426 int (*setDelay)(struct sensors_poll _device_t *dev,
427 int handle, int64_t ns);

428

429 int (*poll)(struct sensors_poll_device_t *dev,

430 sensors_event_t* data, int count);

it & SAPIVEN G AL S I

473 static inline int sensors_open(const struct hw_module_t* module,
struct sensors_poll_device t** device) {
return module->methods->open(module,
SENSORS_HARDWARE_POLL, (struct hw_device_t*+*)device);

}

static inline int sensors_close(struct sensors_poll_device_t* device) {
return device->common.close(&device->common);

3.3 INI/HAL Zmi2scH

3.3.1 INI EBAFS Rt

SensorManager [ 14 i& P& % i ] sensors_module_init(); » A % [8] 4% i H
get_sensors_list SKIRHUL AR 11513 .
sensors_module_init s&—~ INI BE#, HSZEan T

static jint sensors_module_init(JNIEnv *env, jclass clazz)

{

interr=0;

sensors_module_t const* module;

err = hw_get_module(SENSORS_HARDWARE_MODULE_ID, (const hw_module_t

**)&module);
if (err ==0)
sSensorModule = (sensors_module_t*)module;
return err;

hw_get_module B8 % & — /> HAL E B dr #E API R A, & @i
SENSORS_HARDWARE_MODULE_ID # #1532 —4~ hw_module_t Xf %, XFMEE T
sensors_module_t X %,

21
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3.3.2 HAL EfRrfEitr

B S5 1E mediatek\hardware\sensor\hwmsen\ hwmsen_chip_info.c H1& X A&/ 2s 4 4H
sSensorListtMAX_NUM_SENSOR], HSZift & #UG1L struct sensor_t Z5M4AK, HIGHALUTT -
struct sensor_t sSensorListfMAX_NUM_SENSOR] =

{
#ifdef CUSTOM_KERNEL_ACCELEROMETER
{
.name = ACCELEROMETER,
.vendor = ACCELEROMETER_VENDER,
.version =1,
.handle = |D_ACCELEROMETER,
type = SENSOR_TYPE_ACCELEROMETER,
.maxRange = ACCELEROMETER_RANGE,//32.0f,
.resolution = ACCELEROMETER_RESOLUTION,//4.0f/1024.0f,
.power = ACCELEROMETER_POWER,//130.0f/1000.0f,
.reserved ={}
2
#endif
|3

SRJG7E mediatek\hardware\sensor\hwmsen\ sensors_hwmsen.c & X4, PLAE INI
EIRA, HSeBUFEER AR TR
1. 8 AR g p K
struct sensors_module t HAL MODULE INFO 5YM = |
LCOommon = |
.tag = HARDWARE MODULE TAG,

veraion_major = 1,

vergion _minor = 0,

.id = SENSORS5_HARDWARE MODULE ID,

name = "MTE SEN30RS Module™,

.author = "The Android Open Source Project

.methods = &3ensors_module methods,

b

.get_sensors_list = sensora_get_sensors_list,

2. SEHUERE AR R ) methods

|static struct hw module methods t sensors module methods = |
.OpEN = Opel_Sensors

}:

22



QO@OQ_ HaRemm
© umlorg.cn

Android A& ZE 1

S2F) open_sensors J712::

static int open_sensors(const struct hw module t* module, const char* name,
gtruct hw_device_t** device)
{
int status = -EINVAL:
ATOGD("%3: name: %*s!\r\n", _ func_ , name):

struct sensors_data context t *dev;
dev = melloc(sizeof (*dev)):

memaet (dev, 0, sizeof (*dev)):
dev-»eventa_fd = open_input (0_RDCNLY) :
if (dev-»events_fd < ()

{

ALOGE ("%s: Open input device error!™,  func ):;
return -1;

}

dev-=device io £d = -1;

if (dev->device_ic_fd <= ()
{
dev->device_io fd = open(HWM_SENSOR_DEV, O RDONLY) ;
RLOGD("%s: device handle %¥d", func , dev->device jo fd):
}
dev-ractivate = hwm_ activate:
dev->aet_delay = hwm__set delay:
dev->poll = hwm_ poll;
dev-»device.common.tay = HARDWARE DEVICE_TAG:
dev-»device.common.veraion = 0;
dev->device.common.module = (struct hw _module t*)module;

dev->device.common.close dataz cloase;
control_ activate;

control_ setDelay:

dev->device.activate

dev->device.setDelay

dev->device.poll = data poll;
*device = kdev->device.common;
gtatus = 0;

return status;

!

HiLL_I~ open_sensors PRELFHFT %1, #x )5 *device = &dev->device.common; BB 2
FHIUEAL T I¥) sensors_data_context_t Z5 K45 28 =AM 2 struct hw_device_t** device,
73 device FREHR M —™ device X R, ZX REH &I DA MG LT H 8 M7 . X
SETTVERLAEAE Linux SXBN 2R gi T SEBLRy, B DOl R Ix sedz 11, mT DASEELAN S (Y
sensor FEFHEATE H. .

7E NI EF @ iE 8 hw_get_module B HGRELE] sensors_module_t X% . MIM1E 2
sensors_module_t Xt %+ ) open /%, Bl open_sensors /ik. 1l HAL ZACHL 9 #1A]
X1, 4 open_sensors J iR 2K GBI 4T sensors data _context_t itk (&
device ST %) 45 =S struct hw_device_t** device, EliE T device 8% ) /712 7] PA
FEHI AN Y sensor figif4:

3.4 Sensor REH{REE 4T

PARESRASCA B 156
mediatek\custom\common\kernel\gyroscope\mpu3050c\mpu3050c.c
23
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RN %8 2R B mpu3000_init()BEAT I 4640 TAF, PRECZILAN T -

static int _ init mpu3000_init (woid)

{

atruct gyro_hw *hw = get_cust _gyro _hwi() :
GYRO_FUN () -

GYRO_LOG("%3:
iZc _register _board info(hw->iZ2c_num, &iZ2c mpu3i0doo,
if{platform driver register(&mpu3000_gyro_driver))

iZc_number=%din", _ func__ ,hw-»i2c_num) :

{
"failed to register driwver™):

GYRO_ERR
return -ENODEV:

}

return 0;

}

HIACRS AT, R BCE BEEAT 120 IS SE AT & R BhiE M -

ERMRKE N TEBEMENL WT:

|struct bus_type platform bus type = |

.ame = "platform”,
.dev_attra = platform dev_attrs,
.match = platform match,
Jaewvent = platform uevent,

. pm = &platfiorm dev_pm ops,

1:
Hrh, match BREURSCHLI R :

PEJUN-TEE:L - S UN-TY = E
static int platform match({struct

{
struct platform device *pdev = to platform device(dev):

atruct platform driver *pdrv = to platform driver(drv):

J/* match against the id table first */
if (pdrv->id_table) AAADRIESI S I T id table M HidITEL
return platform match id({pdrv-»id_table, pdev) !'= NULL:
while (id-zname[0]) {
if (strcmp (pdev-»name, id-»name) == 0) { =]
pdev-»id_entry = id:
return id;
}
id++;

t

f* fall-back to driver name match */

return (strcmp (pdev-»name, drv-»name) = 0);

}

//F&Eid_table.

AT —FEBHBTS RS

device *dev, struct dewice_ driver *drv)

HEaEFTH, RS FidT I EFRLE

W& & SIREATE FETILEE

i1 platform_match RERT A1, P& W& FSIRsIEHE L id_table #E4TULADS, VUAD S Ih
Ja, WX probe %L, B mpu3000_probe p%L, HALILWT:

static int mpu3000_ probe (struct platfcrm dewvice =*pdew)

1L
struct gyro_hw *hw = get_cust _gyro hwi) -

GYRO _FUN () :

MEU3I000_power (hw, 1) :

A/mpu3000_ _force[0] = hw—>iZ2c_num;
if(i2c add driver (&mpu3000_iZc driwver))
{
G¥YRO ERER ("add driwver errocr'n™)}:
return -1:
}

24
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FH mpu3000_probe PREL AT A1, H &2 TAERR i2c XTI R i2c IRBEER, 24 i2c IRF)
5 i2c WA ULEC AT JE 1/ X B 1 probe A%, E mpu3000_i2c_probe P4y :

static int mpu3000_iZc probe(struct ilc_client *client, const struct i2c _device_id *id)
{
struct i2c client *new_client;
struct mpu3000_i2c data *obj:
struct hwmsen object sobj:
int err = 0;
GYRO_FUN() :
if{!{obj = kzalloc(sizeof (*obj), GFP_KERNEL)))
{
err = -ENOMEM:
goto exit;
}
memset(obl, 0, sizeof (struct mpu3000_i2c data)):
obj-»hw = get_cust_gyro hw():
err = hwmsen get_convert (ob]->hw->direction, &obj-Zcvt):
if(err)
{
GYRO ERR("invalid direction: %¥d\n", obj-hw-»>directiomn):;
goto exit:
}
GYRC_LOG("
GYRO_LOG("gyro_custom
if {0 !=pkj-rhw->raddr)
{

ix\n", client-»addr):
wn", ob]->Fhw-»addr) ;

client-»addr = cbj-rhw->addr >» 1;
GYRO_LOG("g u id 1", client-»addr):

h
obj_i2c_data = obj:

ocbj-»client = client;

new_client = obj-»client:;
i2c_set_clientdata(new_client,cobj):

atomic_set (&obj-»>trace, 0):
atomic_set (&kobj->suspend, 0):

mpu3000_i2c_client = new_client;

err = mpu3000_init_client (new_client, false):;
if (err)

{

goto exit_init failed:

err = misc_register (&mpu3000_device)
if (err)

{

GYRO_ERR {"mr _
goto exit _misc device register failed:

err = mpu3000_create_attr (&mpu3000_gyro_driver.driwver):
if (err)

goto exit_create_attr failed;

aokj.self = obj:
sobj.polling = 1;
sob] .sensor_operate = mpu3000_operate;
err = hwmsen_attach (ID GYROSCOPE, &scbj):
if{err)
{
GYRO_ERR("hy
goto exit k
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#ifdef CONFIG_HAS EARLYSUSEEND

obj-»early drv.level = EARLY SUSPEND LEVEL STOP DRAWING - 2,
obj->early_drv.suspend = mpu3000_early suspend,
obj-»early drv.resume = mpu3000_late_ resume,
register_early suspend(&obj-»early drv):
#$endif
GYRO _LOG("%z: CK\n", _ func )
return O;

exit create_attr_ failed:

misc_deregister (&mpu3000_device);

exit misc_device_register failed:
exit_init_failed:

/fi2c_detach client(new_client);

exit kiree:

kfree (cb]j) :

exit:

GYRO_ERR("%3: err = 3d\n", _ func , err):
return err;

}

S M LA EARES AT 40, mpu3000_i2c_probe BREGHEAT — KAWL TAE, FrE& 603 H
WRBEEME S, 2 EERTlE S #ERS CRrSsENE, FH
file_operation S5t RSE LI T3, XA BEAT AH I (R AR

H+H mpu3000_i2c_probe PR 1 JUAF LE i EL ) AR 2
1. misc_register(&mpu3000_device);
RV B R R
]static struct file gperations mpu3000_fops = |
ff .owner = THI5 MODULE, //modified
.open = mpuil00_open,
.release = mpui3l00_release,
unlocked icctl = mpu3000 _unlocked jioctl,
)
A e e * 7
]static struct miscdevice mpu3000_dewvice = |
.minor = MISC DYNAMIC MINCE,
.name = "gyroscope”,
.fops = &mpu3000_fops,

B E
H_E AT A, FEREAT WA M RN, $R 4L 7 — e R & 1 J7 7%, B file_operation
R

2. mpu3000_create_attr(&mpu3000_gyro_driver.driver);
Gl RIE, 25 LR DU B e PR B AT R

3. hwmsen_attach(ID_GYROSCOPE, &sobj);

hwmsen_attach BR%l, 4 sensor_operate N5 hwmsen dev HI%FH, Xk
hwmsen_dev Bl aEH H T A sensor ] sensor_operate PR%,
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FNFE  FEBROCRACTT AL
4.1 xR

1f InvenSense [1] Motion Processing Library FR3ERC 767 75 F5 K0 B4 vpm] DL B4 4%
JERER IR R S X ITVRAT P R AR S O PR I T LIS A% 262 1 & Pl he e A B
i B 2
7 A 5 B S0 A TR Fl [ P 3R A Bl

0 —1 0]px] [V
1 0 ollyl=]x
0 0 1llz z

JiT LA 5 o B ] DA BERR AT ) HEAT R, A5 B AR ) 1B T R A 225 AL s 2
T3 T2

4.2 FHIHE LR

1. WESHIRR, WEPR, X2 OpenGL %E KIS 5 AR & -

2. 1E PCB M3k HIFERBASCE B IE T 1), W Ho AR B &R
3. M ARGE (FH) WS HALRR, RHFCBOOES TR RS S AR RIKLR, H
A
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H EEA, S50 AR ]l R, y flA, A TR REN, 2 i e
ACTH o 25 A0 AR R AR R RS FEIR B AR AT Cys % 2, T FA:

+ The value could be definedas 0~ 7

Value | Description

(%, ¥

{ =

(%, ¥

L™Xr

i

{x, ¥

—X,

(%, ¥

Lo Xr

-X,

(%, ¥

':_-\:r

(%, ¥

L X

X, =

=, ¥

[ =

=& (W=

{%, ¥

{5 T I T T T O N I

D v DT I D IR I I

BT X

-x, -

A AR E F T RME N 3.
Fir UL AT DAFE B B S mediatek\custom\$(Project)\kernel\gyroscope\mpu3050c\cust_gyro.c
WO 5 AL ¥4 Direction 182N 3, 1R :

Ftatic struct gyro_hw cust _gyro _hw = {

d2c num = 2,
direction =

.power_id = MT&SXX POWER NONE, /#*!< LDO is not used */

.power_wol= VOL_LDEFAULT,

firlen = B

(/ .pOWEr = cust_gyro pOwWer,

J*1< LDO is not used */
S*!< don't enable low pass fileter */
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BHE THEHMSFS
5.1 adb EH®4$

adb [1J4=FK A Android Debug Bridge, /&L 2 AN IA/ER . @it adb FRATA] LALE
Eclipse 5 (i@ 1L DDMS KX Android F2/7, WiH 7 #t/2& debug T H. adb FTAES
LB IR, K FH ST Socket TCP 5554 263 [ 7 ik IDE A1 Qemu i@, ERINEMLT
adb 2 daemon FHIEHIMN % 11, Al P24 FRATIE1T Eclipse if adb #ERE 5t < H 301817 .

adb & android sdk B —TH, HXA T HEAT D EZE/EEH android BiLlaF 5
FHESLH andriod W& (W0 G1 FAHL).  ERNFEEIIRESR:
* BT shell(fF 21T)
* PRI AR B A I i 1 RS
* TN & 18] AR T O
* OB AH apk B 22 2% AR 45 B android 1%

ADB s —~ & P -k g5 dsvm FEIP, Horp & b AR AR E I BN, R 5548 i A2
android W& L H & H

1) BHEBEEN

adb devices

& 2R B ) 5 RO android W& FH 5 MRS FAISHTHE—sn—f
android % £,

T H <& S PR>-<Ii 15>

2) REK A SN =
adb get-serialno

3) AR

adb install xxx.apk  (xxx.apk 75 5 & #4001 B 45)
XA KR E ) apk XA BE R e .

adb install —r xxx.apk

—- RN IR RS

4) FIEERAF
adb uninstall <f3 44>
adb uninstall - k <f44>

— WA -k ZH, R ENBAE AL IR G BN S A7 LA

5) HEATFHL shell
adb shell
—HENJEIEE Is, 5] 2SHT ) SO H %
FEIXA Linux  Shell #, /RA] PARAT ZFP Linux B4, 4R 5 B HAT—2% shell
w2, ATLLRALLTR R adb shell [command]
Ui: adb shell dmesg Bt 4T EIH WAZ G B
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6) KAt i 1]
Al LB EAT i S, O T A A B A T SR . 4
adb forward tcp: 5555 tcp:8000

7) MNEEIR bR IE SO B &

adb push <A FE 15> <ITFEPE 12>

---F push 4 AT LUEASHLE G _E ) SO0 SO E I 2 (L), b Ak B A Hy
AR N, AR TR THLRE LS .

8) Mg b N E 3 HE AN
adb pull <ITFEEHIE> <A HLEEIE>
—H pull 772 A] LA 15 2% (AL b 1R ST 3 SOAEe e 52 1) BASHL HE s

9) #FE bug 5
adb bugreport

100 BEFH ERsfr &, shmin] LA R AR
adb logcat

11) FHHB LIRS

adb remount

12) 8 FHL
adb reboot

13) Hi )3 3| Recovery FHi

adb reboot recovery

14) 3 % bootloader FLH

adb reboot bootloader

15) #HT adb BT 5
adb shell

16.) BLEEIH A

Ssu

17) WS H 3

mount -o remount,rw -t yaffs2 /dev/block/mtdblock3 /system

18) 1BH su
exit
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19) B shell &S N —1 adb 1%
exit

20) 1 flash_image U4 FHL L
adb push flash_image.zip /system/bin/flash_image

21) recovery JeEHIF]R
adb push recovery-RA-heroc-v1.6.2.img /sdcard

22) PR adb 5
adb shell

23) B EM
chmod 0755 /system/bin/flash_image

24) HEJH RS

reboot

5.2 linux | svn £A®<

Subversion (svn) s&— M. FCEM AR TS S RS, #2&TE, Subversion
EHRER B B S AT E o ST A — SR B E  (Repository) H e IXAN R
BHE G — /N I SO IR S5 a%, (H2 8] Pl st SO A H SRR . B VIR Ik E
CLRTIHRRAS B8, s R A EAR A s . IRk, IR 2 NHEARARIE G RS B
“IFOEHLY

Linux T svn % FHar 20T :

1) K0 checkout FAHE H 5%

svn checkout path (path 72 k%543 L H =)

%140  svn checkout svn://192.168.1.1/pro/domain

fii5: svnco

2) FERRA TR s s 5 ST A

svn add file

. svn add test.php(¥Zs 1 test.php)

svn add *.php (s 1124851 H 3% T FTFA B php SCA4)

3) F B SRR A B AN

svn commit -m  “LogMessage “ [-N] [--no-unlock] PATH(ZI 5% #8 TR 5481, sl
- no-unlock f3K)

Bl4n: svn commit-m  “add test file for my test “ test.php

fii’5: svnci
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4) T/ et

svn lock -m “LockMessage” [--force] PATH
Bltn: svnlock-m “lock test file “ test.php
svn unlock PATH

5) FEE RIS A

svn update -r m path

Bl .

svn update TR JFEA H3, BRI 40 B UL 7 H N ATA ST Hr 21
BCHTIRCAS

svn update -r 200 test.php (B iR A FE H (1) SO test.php 18 JiE 2l A 200)

svn update test.php (EH1, THARZERD. WRAERS WEMERE RSP TE, 2K
NP, FFEYG update, BHCCH:, SRIGIERR svn resolved, #¢ i FEHE3C commit)

fii5: svnup

6) AFE XMEE HFRE

svn status path CH & FSCHAF H ZHRE, IEFIREAETR)
[2: ANTE svn 4SS M: AERBIEEG € RAEMR; A: TUEIMABIRRAZE; K:
e ]

svn status -v path(3& 7~ AR H SIRE)
FFIRFR AR, 5 AR TAEMAR S, =M NS BN &G — IRIBSIP R A 5 1
(ETONE

7E: svn status. svn diff 1 svn revert IX =25 2 7EBA W25 )50 S W8] PLEAT Y,
JE R A& svn FEACHL K .svn FRHEREE T AR HBRR A 1) SR 46545 UL

A5 svnst

7) MHERSCE

svn delete path -m “delete test fle”

#l41: svn delete svn://192.168.1.1/pro/domain/test.php -m “delete test file”

B EL3% svn delete test.php 785 Ff svnci-m  ‘delete test file ¢, #EFF{H X F
f&ii5: svn (del, remove, rm)

8) AEHE
svn log path
Bl4n: svn log test.php ERX AN AR T EBSICT, SHRAS 2L

9) BEAELIE R
svn info path
#n: svn info test.php

10) iz R
svn diff path(F1E SO 5 AR LEAR)
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B4: svn diff test.php

svn diff -r m:n path(XfBRA m FIRRA n LLEE 7
B4:  svn diff -r 200:201 test.php

fii5: svndi

1) KA AR Z 8] ) 22 7 6 21 2w A

svn merge -r m:n path

Bl 4n: svn merge -r 200:205 test.php CRERRAS 200 5 205 2 [8] ¥) 25 7 & FF 2 24 151 S04,
HE— AR, FHELE—T)

12) SVN #ifh
svn help
svn help ci

13) WA T SO H 313
svn list path
7R path Hs ™ A & T RRAS FE 1 S AT H 5)

fBi5: svnls

14) BN IAFE ST B8 H %

svn mkdir: QAN RCAS SR R 0 H 3.

FiZ::

mkdir PATH---

B— UL IAERIA PATH R e H, #otl@e ARy, JFHMAHIGIAE, LA
R — KRB

mkdir URL--*
FANLL URL R H 3%, #a i SRR T A E
EXMEOLT, Bra iR E] H S8 2 e A7 AE

15) KB AHEL

svn revert: PRE JFIA R R TAERIA A (E REHAD A HIE ).

revert:

FHi%: revert PATH: -

EE: AT AN, FHHS@BRMRPRI . (H2EASKE
BRI H %

16) A% URL AL E

svn switch (sw): BT TAERIA 2 A [F Y URL.

Hi:

switch URL [PATH]

BEH LAERIA, B2 —N81 URL, HATAER “svnupdate” 1R1%, MRS 4%
SRS A . IX AW TAER AN BB B — G FE A A S E AR L I T
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switch - relocate FROM TO [PATH...]

oS TAERIAR URL o8dE, DU BREAER) URL AR . SRR URL A23)
(b7 244 52 EHLAPRAES)), (H72 TARRIAS IR B 2[5 — 6 22 1 7] — B s s A
XA A TR TARRIA S G R N KR .

17) ffRphR

svn resolved: #Fg TAERIAR B FBOCHR “rhoR” IRES.

FH¥2:: resolved PATH-*

EE K TmAASKIBIER MR REZR R AR e & R 2B RM
IO, SRJG1E PATH A DLERIRERAS.

18) i Fia € S B URL I N2

svn cat HAR[@MUA] -t RIGE T hiCAS, TR E AT i A4k

svn cat -r PREV filename > filename (PREV & I —hRAS, 7] DL 5 BARRR A 51X B 4
SR AR S 1))

19) BIERRA

svnadmin create /home/svn/repo

HERE, SN TRAERNLZEBXFEA STz,
200 JFJERRA

svn serve -d -r /home/svn/repo
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