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1.2 SHEERI=AHER

TE T i 1 S0 = Fh E BRI 5, FEVHIE Activity . View, ViewGroup (S {4HZ (1)
RSz, BATHTHER THATIF LU Lk i =1 B,

o 437 (Dispatch ) : FFR KX E dispatchTouchEvent 773, 7 Android 24, FT

A7 4 fib S F RS e X AN T ok R i, IR R .
public boolean dispatchTouchEvent (MotionEvent ev)

FERXATrEh, MRE YL R B S BB, etk 2 EH X s R Sk
Sy R TR, JridaR EHEA true FoR SRS TOLENE S8, ANERARSE R FE  TO7
AR [HE A super.dispatchTouchEvent #/R48825r % %54, A S HTHEE ViewGroup KH
%, W2 onlnterceptTouchEvent /577 H 2 & 4 iz 4

o 440 (Intercept ) : PRSI % onlnterceptTouchEvent J5#k, XA Tk R AE

ViewGroup M HF2RPALELE, 1E View Hl Activity FUEAFAER . ik ERIGNT .

public boolean onInterceptTouchEvent (MotionEvent ev)

[, 3 7 A 20 e 3l [ ) A R (A R 2 S 2 O 7 A 4, ARAE B SE B2 4R
R[] true FRPAEGX A HE, ARSI, [FIEEAEH A B onTouchEvent J5 %1 T1H
12 0] false B H super.onlnterceptTouchEvent FORAXTHA TR, W5 gk e L e T HLE

* %% (Consume ) : FHAIH XN E onTouchEvent J7id:, FHEERIANT .
public boolean onTouchEvent (MotionEvent event)

R MR true 2675 Y RTO0EE Al DU BT B9, RS FAZBR A A
RIPEH false 7R GHTHLEAS AL BLX S 0F, BOESHEBLA SCHE R onTouchEvent J7 i
FPabEg,

£ Android Z4GcH, A B RABERE NG LL T —Fb,

* Activity: WA dispatchTouchEvent Fl onTouchEvent B4~ 7.

* ViewGroup: #14 dispatchTouchEvent . onInterceptTouchEvent Fil onTouchEvent =4~
* View: #fil47dispatchTouchEvent fll onTouchEvent P4~ 5k .

ATENE FORE B4 View Fl ViewGroup B FHHAE#EHLE], Activity RN B H A,
WA A2

e 3 e
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1.3 ViewBIEH(EENE

IR ViewGroup J& View M 12, {HJEX BTN View L FEER ViewGroup NI View 4
fF, BN TextView . Button, CheckBox %, View &4 B O 402 /NI BT, ANREFEAE J Hith
View %548, View #4404 dispatchTouchEvent Hl onTouchEvent BIAN 73, A T 1 26 Hi i s,
FATE B L—1 kK TextView )2 MyTextView, H1TF R, T4 T8 G300 0 fik & £B4T
BT HAE, VIOMET b .

public class MyTextView extends TextView {

private static final String TAG = “MyTextView” ;

public MyTextView (Context context) ({

super (context) ;

public MyTextView(Context context, AttributeSet attrs) {

super (context, attrs);

@0Override
public boolean dispatchTouchEvent (MotionEvent ev) {
switch (ev.getAction()) {
case MotionEvent.ACTION DOWN:
Log.e(TAG, “dispatchTouchEvent ACTION DOWN” ) ;
break;
case MotionEvent.ACTION MOVE:
Log.e(TAG, ‘“dispatchTouchEvent ACTION MOVE" );
break;
case MotionEvent.ACTION UP:
Log.e (TAG, “dispatchTouchEvent ACTION UP” );
break;

case MotionEvent.ACTION_CANCEL:

e 4 e
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Log.e(TAG, “dispatchTouchEvent ACTION CANCEL” );
break;

default:
break;

}

return super.dispatchTouchEvent (ev) ;

@Override
public boolean onTouchEvent (MotionEvent event) ({
switch (event.getAction()) {
case MotionEvent.ACTION DOWN:
Log.e (TAG, “onTouchEvent ACTION DOWN” ) ;
break;
case MotionEvent.ACTION_ MOVE:
Log.e (TAG, “onTouchEvent ACTION MOVE” );
break;
case MotionEvent.ACTION UP:
Log.e(TAG, “onTouchEvent ACTION UP" );
break;
case MotionEvent.ACTION CANCEL:
Log.e (TAG, “onTouchEvent ACTION CANCEL” );
break;
default:
break;
}

return super.onTouchEvent (event) ;

[F] i 72 L —~1~ MainActivity HIR /R MyTextView, TEiXA4> Activity F, F&ATH MyTextView
BE T g (onClick ) Ffid% (onTouch ) MMy, H{EMREE T MFIHEEMRRE, BT,

e 5 e
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public class MainActivity extends AppCompatActivity implements

OnClickListener, View.OnTouchListener ({
private static final String TAG = “MainActivity” ;
private MyTextView mTextView;

@Override

protected void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
mTextView = (MyTextView) findViewById(R.id.my text view);
mTextView.setOnClickListener (this); // X BEMyTextViewh &b
mTextView.setOnTouchListener (this); // WEMyTextViewfilif&ib

@Override
public boolean dispatchTouchEvent (MotionEvent ev) {
switch (ev.getAction()) {
case MotionEvent.ACTION DOWN:
Log.e(TAG, “dispatchTouchEvent ACTION DOWN” );
break;
case MotionEvent.ACTION MOVE:
Log.e (TAG, “dispatchTouchEvent ACTION MOVE” );
break;
case MotionEvent.ACTION_ UP:
Log.e (TAG, “dispatchTouchEvent ACTION UP” );
break;
case MotionEvent.ACTION CANCEL:
Log.e (TAG, “dispatchTouchEvent ACTION CANCEL” );
break;
default:
break;
}

return super.dispatchTouchEvent (ev) ;

View.
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@Override
public boolean onTouchEvent (MotionEvent event) ({
switch (event.getAction()) ({
case MotionEvent.ACTION_DOWN:
Log.e (TAG, “onTouchEvent ACTION DOWN”" );
break;
case MotionEvent.ACTION MOVE:
Log.e (TAG, “onTouchEvent ACTION MOVE" );
break;
case MotionEvent.ACTION UP:
Log.e (TAG, ‘“onTouchEvent ACTION UP” );
break;
case MotionEvent.ACTION_ CANCEL:
Log.e(TAG, “onTouchEvent ACTION CANCEL” );
break;
default:
break;

}

return super.onTouchEvent (event) ;

@QOverride
public void onClick (View view) {
switch (view.getId()) |
case R.id.my text view:
Log.e (TAG, “MyTextView onClick” );
break;
default:

break;

@Override
public boolean onTouch (View view, MotionEvent motionEvent) ({

switch (view.getId()) {

e 7 e
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case R.id.my text view:
switch (motionEvent.getAction()) {
case MotionEvent .ACTION DOWN:
Log.e (TAG, “MyTextView onTouch ACTION DOWN” );
break;
case MotionEvent.ACTION MOVE:
Log.e (TAG, “MyTextView onTouch ACTION MOVE" );
break;
case MotionEvent.ACTION UP:
Log.e (TAG, “MyTextView onTouch ACTION_UP");
break;
default:
break;
}
break;
default:
break;
}

return false;

A7 B pARES, &S MyTextView, 7E Logeat HFUATERH a0 H &,

com.ascel885.viewdemo E/MainActivity: dispatchTouchEvent ACTION DOWN
com.ascel885.viewdemo E/MyTextView: dispatchTouchEvent ACTION DOWN
com.ascel885.viewdemo E/MainActivity: MyTextView onTouch ACTION DOWN
com.ascelB885.viewdemo E/MyTextView: onTouchEvent ACTION DOWN
com.ascel885.viewdemo E/MainActivity: dispatchTouchEvent ACTION_ UP
com.ascel885.viewdemo E/MyTextView: dispatchTouchEvent ACTION UP
com.ascel885.viewdemo E/MainActivity: MyTextView onTouch ACTION UP
com.ascel885.viewdemo E/MyTextView: onTouchEvent ACTION_UP

com.ascelB885.viewdemo E/MainActivity: MyTextView onClick

M RIS iz ST H R LA, dispatchTouchEvent . onTouchEvent i3 P/~ 77 12 (11 [1]
{EPTREAAAELL T =R

e 8 o
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* EEIR[T] false,
o KR true,
o« RIS MR £ 75, BN super.dispatchTouchEvent .

AE R P S SR SRR ZE T, @ AR BN LR EEIF AR
Ao, BAERLT LIS E|FEEE FE/E ACTION_DOWN - mm 2 & 1-1 frs,
ACTION_UP fUi 2 5 1-1 2280, HAEHFARBAMEmD, RITEAF 2,
BRREER

ACTION_DOWN
Wi

#iTMainActivityfity
dispatchTouchEvent

YES
A

HiTmyTextViewsy
dispatchTouchEvent

X i E truedk Rfalse

EtrueRiclse

YES
X

#MiTMainActivityf)
MyTextView onTouch

<z Bltrueztfolse?

Y true

false
Y
folse THRZEDE
v ACTION_DOWN
B ¥4, AHA2EH -
#HiTMyTextViewns MalnActivity #
onTouchEvent MyTextView onClick
#FFMainActivity "
MonTouchEvent

ACTION_DOWN
fEBFERL

BH1-1

e O e
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M E TR R B AT LAAS LA T 468

o MR HL R RIE M dispatchTouchEvent JFERHY, AR ARGEFT AR T ( tunki
BRNR [T A 1 [F] 42 BR %), SR SR BRI B R R SN2 18] N 2455, 313K f5c Y
JZH) View W, #LHIER onTouchEvent 757 kANEE, 277 VA WU GRS TH P iz 44, iR
[ true, GARMEEAT, WERE false, XETHAFSEHMINZEHE, HFHINZ View 1Y
onTouchEvent Jy i TAN L, RKILIEHE

o WERFLAER N ZEEE RS R T AT, FALREOR [ true, W2 T B4R
BIBIE 245, P2 View FASIEXAFF

o View ¥4 R4 fh & WU 2 58 80T onTouch 7, TEH)5 A AT onClick 77k, AR
onTouch R[] true, NIFEHFALYEALH, FIGWASTH onClick ;W5 onTouch
iR [Alfalse, WFHF4ka(%is .

1.4 ViewGroupfISE{HEiEtH

ViewGroup S2/E R View BB FIER, Android R BRI T— F 51 ViewGroup 1Y
T, HWE LinearLayout, RelativeLayout, Framelayout, ListView. ScrollView S ViewGroup
¥ dispatchTouchEvent, onlnterceptTouchEvent 1 onTouchEvent =4~ 7%, A LLFE H 1 View
) M — X I & 2 T —> onlnterceptTouchEvent 7%, & T /R, FATHZ A& LW F—4
ViewGroup, 47K H RelativeLayout, SZB{—> MyRelativeLayout,

public class MyRelativelayout extends RelativeLayout ({
private static final String TAG = “MyRelativelLayout” ;
public MyRelativeLayout (Context context) {

super (context) ;

public MyRelativeLayout (Context context, AttributeSet attrs) ({

super (context, attrs);

e 10 @
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@Override
public boolean dispatchTouchEvent (MotionEvent ev) ({
switch (ev.getAction()) {
case MotionEvent.ACTION DOWN:
Log.e (TAG, “dispatchTouchEvent ACTION DOWN" );
break;
case MotionEvent.ACTION MOVE:
Log.e (TAG, “dispatchTouchEvent ACTION_MOVE” );
break;
case MotionEvent.ACTION UP:
Log.e (TAG, “dispatchTouchEvent ACTION_UP” );
break;
case MotionEvent.ACTION CANCEL:
Log.e (TAG, “dispatchTouchEvent ACTION CANCEL" );
break;
default:
break;
}

return super.dispatchTouchEvent (ev) ;

@Override
public boolean onInterceptTouchEvent (MotionEvent ev) {
switch (ev.getAction()) {
case MotionEvent.ACTION DOWN:
Log.e (TAG, “onInterceptTouchEvent ACTION DOWN” ) ;
break;
case MotionEvent.ACTION MOVE:
Log.e (TAG, “onInterceptTouchEvent ACTION MOVE" );
break;
case MotionEvent.ACTION UP:
Log.e (TAG, “onlInterceptTouchEvent ACTION UP” );

break;

e 11 @
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default:
break;

}

return super.onlnterceptTouchEvent (ev) ;

@Override
public boolean onTouchEvent (MotionEvent event) ({
switch (event.getAction()) {
case MotionEvent .ACTION DOWN:
Log.e (TAG, “onTouchEvent ACTION DOWN" );
break;
case MotionEvent.ACTION MOVE:
Log.e (TAG, “onTouchEvent ACTION MOVE” );
break;
case MotionEvent.ACTION UP:
Log.e (TAG, “onTouchEvent ACTION UP” );
break;
case MotionEvent.ACTION CANCEL:
Log.e (TAG, “onTouchEvent ACTION CANCEL” );
break;
default:
break;
}

return super.onTouchEvent (event) ;

[FIE KX 4™ Layout E28 MyTextView fIZ5#% , WRURES XML i/ SCAFHF .

<?xml version=" 1.0" encoding=" utf-8" 2>
<com.ascel885.viewdemo.MyRelativeLayout xmlns:android=" http://schemas.

android.com/apk/res/android”
xmlns:tools=" http://schemas.android.com/tools”

android:layout width=" match parent”

e 12 o
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android:layout height=" match parent”

android:paddingBottom=" @dimen/activity vertical margin”

android:paddingLeft=" @dimen/activity horizontal margin”

android:paddingRight=" @dimen/activity horizontal margin”

android:paddingTop=" @dimen/activity vertical margin”

tools:context=" com.ascel885.viewdemo.MainActivity” >

<com.ascelB885.viewdemo.MyTextView

android:id=" @+id/my text view”

android:layout width=" wrap content”

android:layout height=" wrap content”

android:textSize=" 20sp”

android:text="

Hello World!” />

</com.ascel885.viewdemo.MyRelativeLayout>

47, midi MyTextView, fE Logeat PATENHEMT

com.

com.

com.

com.

com.

com.

com.

com.

com.

com.

com.

com.

com

ascelB85.viewdemo E/MainActivity: dispatchTouchEvent ACTION DOWN

ascel885.
ascel885.
ascel885.
ascel885.
ascel885.
ascel885.
ascel885.
ascel885.
ascel885.
ascel885.
ascel885.

.ascel885.

viewdemo
viewdemo
viewdemo
viewdemo
viewdemo
viewdemo
viewdemo
viewdemo
viewdemo
viewdemo
viewdemo

viewdemo

E/MyRelativeLayout: dispatchTouchEvent ACTION_ DOWN
E/MyRelativeLayout: onInterceptTouchEvent ACTION DOWN
E/MyTextView: dispatchTouchEvent ACTION DOWN
E/MainActivity: MyTextView onTouch ACTION_DOWN
E/MyTextView: onTouchEvent ACTION_ DOWN
E/MainActivity: dispatchTouchEvent ACTION_UP
E/MyRelativeLayout: dispatchTouchEvent ACTION UP
E/MyRelativeLayout: onInterceptTouchEvent ACTION UP
E/MyTextView: dispatchTouchEvent ACTION UP
E/MainActivity: MyTextView onTouch ACTION_UP
E/MyTextView: onTouchEvent ACTION UP

E/MainActivity: MyTextView onClick

LA,

Y5 View WS FTiREEME— A —FER L7 2 7E MainActivity Fil MyTextView 22 [6]3§
Jn 7 —J2 MyRelativeLayout, [JE, i TEDH EGEE, TSR anE 1-2 i mfeE .

e 13 @
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ACTION
ki

W MainActivity
gispatchlouchEvent

HiT
MyRalativelayoutil
dispatchlioucnivent

true gl to

i) super 75 kD

frue
YES
Wiy . T MyTexiVigw il
MyRelativelayolt Tolsem————l | i alchToudhEvenit
fonTouchbvent
V‘ss VES

FrmainAct

Y ETMainActivityl

MyTextView onfouch

onTouchEvent

folse

#erMmyTetViewss
onTouchEvent

ACTION DOWM
HRER

e et

B Rtuenioise

MainActivity i)

e o | e fate
Y
TE R 5
ACTION_DOW
Wik, FRASRE oty

true

mEMainActivity
fonTouchBvent

Hi1-2
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M TR FATTAT AR H LA T 458,
o Ml AL T R Activity B] ViewGroup, FFH ViewGroup 1% 91518 45 & 101

View,

* ViewGroup i1 onlnterceptTouchEvent 77 X A HATHE K, WSRZ 7R ] true, NS
B EEAL AT View, WNFRIR[A] false B super.onlnterceptTouchEvent, W {4
MEAL BT View,

o 11 View P FEMAHITIHIE . ViewGroup BHEIATUEMI 1,

FEEAR T Fp SR RAREZ IR, ROZAT LA SEPRI B I &4 90% LA B TAHE, 0
RAE S0 T, FTLARIBE Framework JEAVIRAD, HEA D2 #0E ERWRE, XASEAEE
#AESA
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FET H R Fi v, R AR B S A SE RSO, X T AR SRR AR, dE A
%?ﬁ?ﬁfm@\—ﬂ'ﬂ“?ﬁ #fﬁFEJ”fm S8, AR SR U IR R s i, st T S 21 45 2 AR kG
BATTR, EEMEEAERTERARANG A LM . AR el S5 dE, mx—um
AT RN T EALELR View B2l iR

Android 1 Activity ZAE AN R FEBIAFAER, EARE SR R, #2067
— A RIS FLE, 4 Activity J5 2hE, FKAT14E1T setContentView J7 ik E—1- M
AUE, XPMAAERESEMNP BRI RE. E5 1 E‘JF'?UIJLQ’*HI 51 Android H View {7
TEMFIES : — MR View 4, 5 —FEal A& HAD View 1 ViewGroup 5. Hif
FRUEEI N B R LA ViewGroup BITEUAFAERY . FE R View IR Z AT, FRATHA
WESR T it —F Android () UNEFERGMZHEHR, WE 2-1 FiR

Activity

PhoneWindow

DecorView

TitleView

ContentView

® 16 @
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PhoneWindow J& Android £ 4 P E AWM EH O R 4, 1 Activity 2 ] # — 4~
PhoneWindow & Activity F1 View ZHACH 4% 1T, DecorView A i | /& — FrameLayout, J&
Activity FUA View BUH G,

2.1 LHIBRETE

M—AR IR shE, 2R 3—4F Activity, Android RESARYE Activity A5 RSk X & i
722, 282 MARTE ViewRoot Y performTraversals() 77 FF 4G, M B3 il 8 ASOE R,
A View AR TTLHAC, 1M ViewGroup A7 Z A THEA H BT View HHTLHIHRME. M
PE 22 ) (R st 7 AT A4y R = A0, 4 BRI ( Measure ), 70 &) ( Layout ) F12: i ( Draw ).
performTraversals() f44% CACHS AT .

private void performTraversals() ({

int childWidthMeasureSpec = getRootMeasureSpec (mWidth, lp.width);
int childHeightMeasureSpec = getRootMeasureSpec (mHeight, lp.height):;

/7 PATIN R AR
performMeasure (childWidthMeasureSpec, childHeightMeasureSpec) ;

// AT R TR
performLayout (1p, desiredWindowWidth, desiredWindowHeight) ;

/1 PETL TR

performDraw () ;

2.2 MeasureSpec

MeasureSpec /R B2 —4> 32 (VAR ARNE, BEME 2 (L RRM B SpecMode, 1 30 i
FR AP AT RS KN SpecSize., MeasureSepe J& View ZE)— SN, ARG
B N iZ A I X S View, HAZUHEANF

e 17 e
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public static class MeasureSpec {

30.;
0x3 << MODE_SHIFT;

private static final int MODE SHIFT

private static final int MODE MASK

/1 AR
public static final int UNSPECIFIED = 0 << MODE_SHIFT;

/7 KSR
public static final int EXACTLY = 1 << MODE_SHIFT;

/1 BRI R

public static final int AT MOST = 2 << MODE_SHIFT;

/7 ARHEFE E MK N R B #—4 MeasureSpec
public static int makeMeasureSpec (int size, int mode) {
if (sUseBrokenMakeMeasureSpec) {
return size + mode;
} else {

return (size & ~MODE_MASK) | (mode & MODE_MASK) ;

// TR A MeasureSpechHik/N
static int adjust(int measureSpec, int delta) ({
final int mode = getMode (measureSpec) ;
if (mode == UNSPECIFIED) {
// No need to adjust size for UNSPECIFIED mode.
return makeMeasureSpec (0, UNSPECIFIED);
}
int size = getSize (measureSpec) + delta;
if (size < 0) {
Log.e (VIEW LOG TAG, “MeasureSpec.adjust: new
negative! ( “ + size +

“) spec: “ + toString(measureSpec) +

® 18 o
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delta);
size = 0;
}

return makeMeasureSpec(size, mode);

FA T AR g LR =Rl AR, X NESR T Measure B Be 2 I E]

o UNSPECIFIED: Af5&EMER, CHEEA R FRER A/, FHERLEEER
TR, @HHT RGN, N A PRAERT.

o EXACTLY : A i, iz layout_width E'%23 layout_height 50 BAAREUE
% # match_parent B AERE, FRLMEECLRE T FHRERRIHAD, XFEECT View
A & (B & SpecSize HI{H.

o AT_MOST: e REAR, SiZMER layout_width 8(# layout_height $§ % 4 wrap_content
AP A28, R R0 P RS T AN e A SR P ) B R RO BT IR

%t DecorView 15, B/ MeasureSpec H % FRSFFIIL [ &) LayoutParams FERIHE 5 X
TR View, E /) MeasureSpec X HLE K MeasureSpec F1H: H B9 LayoutParams [RIPE

2.3 Measure

Measure 2 1E F T8 View BYSZER AN,  Fh A 069 4087 /T 0, 00 i A4 0 6 i 72 2 A
performMeasure IEFFRR), O T .,

private void performMeasure(int childWidthMeasureSpec, int

childHeightMeasureSpec) {

mView.measure (childWidthMeasureSpec, childHeightMeasureSpec);

A LAEF], BRGNS &4 ViewGroup B9, M ViewGroup 7EE ) measureChild J7
ALY View, {CHSUNF ., ViewGroup i 12 i JJ A B A F View, IEZE AT View

e 10 e
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Y measure J5 {25 55 B 4524
// WJIE viewGroup HTAM View

protected void measureChildren(int widthMeasureSpec, int heightMeasureSpec) {

final int size = mChildrenCount;
final View[] children = mChildren;
for (int i = 0; i < size; ++i) {
final View child = children[i];
[/ Y view WIAWAELT coNe ARZSRE, AxHPE TR
if ((child.mViewFlags & VISIBILITY MASK) != GONE) {

measureChild(child, widthMeasureSpec, heightMeasureSpec) ;

/) MEREAIEEN view
protected void measureChild(View child, int parentWidthMeasureSpec,
int parentHeightMeasureSpec) ({

final LayoutParams lp = child.getLayoutParams () ;

/! WWWELXERE MeasureSpec FIF View B LayoutParams Z{EHHE T view
MeasureSpec
final int childWidthMeasureSpec = getChildMeasureSpec (parentWidthMeasureS
pec,
mPaddingLeft + mPaddingRight, lp.width);
final int childHeightMeasureSpec = getChildMeasureSpec (parentHeightMeasur
eSpec,

mPaddingTop + mPaddingBottom, lp.height);

child.measure (childWidthMeasureSpec, childHeightMeasureSpec) ;

THKER View ( ViewGroup ) ) measure J5 1, i 238 1 715 onMeasure J7 1%
SCBREY, XASEE H View MREE FIEE OB, JF R & AT DLt 55 AN kS0 A E X

View,

20 e
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public final void measure (int widthMeasureSpec, int heightMeasureSpec) {

onMeasure (widthMeasureSpec, heightMeasureSpec) ;

/7 AR FE IR, W] USSR AN ik
protected void onMeasure (int widthMeasureSpec, int heightMeasureSpec) {
// setMeasureDimensioniikH TR EViewill & 55
setMeasuredDimension (getDefaultSize (getSuggestedMinimumWidth (),
widthMeasureSpec),

getDefaultSize (getSuggestedMinimumHeight (), heightMeasureSpec)) ;

/1 WE view WAHETE onMeasure Fik, WEKINSEIZEHH getDefaultsize KFKE view
49 155
public static int getDefaultSize (int size, int measureSpec) {

int result = size;

int specMode = MeasureSpec.getMode (measureSpec) ;

int specSize = MeasureSpec.getSize (measureSpec) ;

switch (specMode) {
case MeasureSpec.UNSPECIFIED:
result = size;
break;
case MeasureSpec.AT MOST:
case MeasureSpec.EXACTLY:
result = specSize;
break;
}

return result;

e21 e
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2.4 Layout

Layout i FEHIRAAE View TECE AR RN E, B M LA View (I B S
J&, WHT View i layout 7L IR0 B S E0E ASZEL, ViewRootImpl Y performLayout 1A%
wmr.

// ViewRootImpl.java
private void performlLayout (WindowManager.LayoutParams 1lp, int
desiredWindowWidth,

int desiredWindowHeight) {

host.layout (0, 0, host.getMeasuredWidth (), host.getMeasuredHeight())

// View.java

public void layout(int 1, int t, int r, int b) {

onlayout (changed, 1, t, r, b);

/7 I, FRNGRE viewGroup KA, WEEXANJL, M ViewGroup I view #HF
A i A

protected void onLayout (boolean changed, int left, int top, int right, int
bottom) |

}

2.5 Draw

Draw $AE DR IR, 26l performDraw iR, BT .

private void performDraw () {

e22 e



#2& Android Viewt %557

draw (fullRedrawNeeded) ;

private void draw(boolean fullRedrawNeeded) {

if (!drawSoftware(surface, mAttachInfo, xO0Offset, yOffset,
scalingRequired, dirty)) {

return;

private boolean drawSoftware (Surface surface, AttachInfo attachInfo, int
xoff, int yoff,

boolean scalingRequired, Rect dirty) ({

mView.draw (canvas) ;

Al LA BRI E A View B draw J7 2618 BAKRE) View, 234 E AT IS RS
HEE, REBITF,

public void draw(Canvas canvas) {

/] ER—. 20 view MR

drawBackground (canvas) ;

/7 R WMRTRENGE, #F canvasBIEZE, FHfadingufE&

saveCount = canvas.getSaveCount () ;

canvas.savelayer (left, top, right, top + length, null, flags):

e 23 e
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[/ = 28 view MINE

onDraw (canvas) ;

// M. 24 view BIF View

dispatchDraw (canvas) ;

/7 A WEEENE, 26 view B fading MZIHKEEZE
canvas.drawRect (left, top, right, top + length, p);
canvas.restoreToCount (saveCount) ;

/1 IS il view MM (BIANEBI )

onDrawScrollBars (canvas) ;

e 24 e
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‘ Android BT & P45 T B A S FER shim R, BlE AC BT Iies A sh im U i)
H¥aE 24 MEmg%, Android FshEHELR 7AW BEIL LA £ 755K, Android X EE|SK, HZ0
Fhal LU A shim e RIg 7 RS AR,

AR Android ShEALEIFF LI SN ESR W ahmCE, 2 —2 &% Android
BT R FHIFEART . 16 Android 3.0 ZRTHIRRAS, FRATREE A0 h 2 RA WRp, 4352 & W
S W FNEME) B 3 7 Android 3.0 & At , Android SDK XCHIF A& #4 K T 5 finaim A R i i & 1
ahim, ST e B shm R N Y BE R AHESE, 7€ Android 4.4 7, Android SDK
VRIFR &K T android.transition HESE, XA A5 TF & & 0T LA = —Fp ol B 7 =08 X 3l
RS T TR AT A A 25X DU A B 1 2 A

3.1 ZiizhiE ( Frame Animation )

i LY Drawable Animation, & fA] 5.5 BV A S 28, & A1 IR (910 508 B
LNy iy Y O W L W e K e 4 o ol | o ) = L B e e S D 1 D6

{E Android HsEELZEmizh M, S IR — RIPREARWT AL E F, FFAE AL
5 5 o ) R R — U 7 A9 R R R E], SR EERT LA A& ik shim 1. BARm S, A PR
J5 AT LLGE SOz wishmE , 435 R XML B8 SO RS se 8,

b3 4N

3.1.1 XML ZiEXEFAIX

RO T, B IR B AR res/drawable H W, SRJSTE res/anim

e 25 e
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H g — N shim XML 2, fExX A X <animation-list> #3458 L ahimiifF 4],
i ] <item> PR&ERE L hm A EE—mt, JF7EE P dE Wi RraLad [ S m e, T .

<?xml version=" 1.0" encoding=" utf-8" ?>
<animation-list xmlns:android=" http://schemas.android.com/apk/res/android”
android:oneshot=" false” >
<item
android:drawable=" @drawable/common loading 01"
android:duration=" 120" />
<item
android:drawable=" @drawable/common_loading 02"
android:duration=" 120" />
<item
android:drawable=" @drawable/common loading 03"
android:duration=" 120" />
<! -— BBEHABSEBIHIWIE L

</animation-list>

=2

Hr android.onshot JH 4% i s & B IEFE AL, WRBUEN true, FRonhEASIEAREL,
75 N B R 2 PEFE T 5 android:duration 48 & 45— W38 ACHFEERT A]

3.1.2 KEAHK

FEACRD g CEWIBhmAARF &, (B, HHWT.

AnimationDrawable animDrawable = new AnimationDrawable () ;
for (int i=1; i<5; i++) |
int id = getResources().getIdentifier( “common loading " + i,
“drawable” , getPackageName ());
Drawable drawable = getResources () .getDrawable (id);
animDrawable.addFrame (drawable, 120);
}

imageView.setBackgroundDrawable (animDrawable) ;

animDrawable.setOneShot (false) ;

S AFEWIEhEZ 5, P LATERF & A SR il sl 45 Lk S i Rk, oAU AN R .
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// FKW AnimationDrawableXfSscfd, I il ghimi )R Horfs

AnimationDrawable animDrawable = (AnimationDrawable) imageView.
getBackground () ;

/7 S i

animDrawable.start () ;

/] B L

animDrawable.stop() ;

3.2 %MazEhiE ( Tween Animation )

I ] 2l 2 T S TEAE i B b iR, R E Sl Y T A NS AR
ANSCHEEWT, JFREE shim LR A 305, SRS 2CH Android REHATIHHR, EETEMRK
ST (A4 A TS (R SE BT, AT View BP9 2858 I — F 51 19 P 8 4k S 3L )
COEECR, FEALR PR EEA MR . BV Alpha, K/NIEAE Scale, {FEAL Translate
FBRERE AL Rotate, X PURPHCR AT LIS, MM SEBE 28 RIG M shm. [FFE, & SCHhE]
Zym s n] A2 A XML BEIRSCAF AR iR 5 20, At el 2Z i, FROTE SR — Tl (ERR

Interpolator.,

3.2.1 ##&{E#% Interpolator

AT Android Z8 48231 # i) 2 ] (1 FF by FINZS HROCHR MW [l AW B 1, EWRIEAE
J& Interpolator, ERMEIE, Interpolator ZXHRAEZSHIMAR], FEFEAR] A9 L5 e A E] 2l i
116 e 9 2 s 254 ARG B A B, Interpolator TS5 0 10248 (L B, (o458 i T8 AT 158 490
PO Zh AR AR LA ST EE | e | U . MR S S R TR

HAKF Android f8F% 5, Interpolator 25 H 52 & — 25 10, E4E7/K H Timelnterpolator,
Timelnterpolator B [HJ 4 {H 2% 701/ 2h AT A L thiz sh 8 e, anms Fnoe sk 55, 0 h B
float getInterpolation(float input) X775 . AZE—4 0.0~1.0 FU{E, R E{EA LI/NT 0.0 HrT L
KF 10, KESF,

public interface Interpolator extends TimeInterpolator {
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public interface TimeInterpolator ({

float getInterpolation (float input) ;

Android SDK ZRIABEHE T JL Interpolator FYSEBRZE, WF 3% 3-1 Fizs.

F*&3-1
fRfERREE Ih &€ it BB
AccelerateDeceleratelnterpolator TE BTy 15 45 R A0 3 S 507 L e, A v i f el £ e
Acceleratelnterpolator E S U6 () 7 RO At | SRS B ek
Anticipatelnterpolator S G EHE w5, SRS T Sl
AnticipateOvershootInterpolator shm G E R G, SRR AT —E (iR R [ e 5 r 1
Bouncelnterpolator 1 25 5 AR
Cyelelnterpolator ST PR R E AR, R A R R A L X £
Deceleratelnterpolator TE B4 b 77 RO LU R, SR TF IR S
Linearlnterpolator Afy i A TR T O
OvershootInterpolator 5y ] ) (L 1 3 ke o
B, S E AR A bR, Shim ] AR BB AR AR AR AEAT 5 TERRX By AR
Pathlnterpolator HARIE bR, MRRT M, MR 0~1, RIGHE 0.6 J5#H
$10.8, EFIEREE5HE

AR, AR EIRBOARAR SR AR SR LPRTE K, FFAF e LU Interpolator
FELRHE H O AGER

Android SDK {ifi H Animation 23R /-4 B 228, [ 11428 00 &b 3 1] P I A< 2 750 43 51)
X 7 i 3-2 AR i LA

#*3-2
hm KR Ih #E Wt AR
07 W O i, ) g v et A A Sl G RS A W, LR sl R ]
7 WIS DR 0 %1 1
SR /NG Bhim, B Sh R B G sh i T S A R E X A Y g, LA
ScaleAnimation SR ] o [RES LTGRO LAASRI B S E D P AR R AR, PR e i et
pivotX il pivotY FEE4 A HO A A bR
SO A Ay, 6 Sl R SR s A A R R X Y bR, DL K shim Ak
fisf ]
TEA Ay, Bl o 4 R Bl T P SR R R, LA Bty R (] [
Rotate Animation TR I AR R g A R o = A AR RCR, PRI W5 228 5 pivotX Al pivotY 457
JHRERE ch L g AR

AlphaAnimation

TranslateAnimation
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3.2.2 AlphaAnimation

XML J5 R AE res/anim H ¥EHOH#E# XML X, HPRENT .

<?xml version=" 1.0" encoding=" utf-8" 2>
<set xmlns:android=" http://schemas.android.com/apk/res/android”

android:interpolator=" Randroid:anim/accelerate decelerate
interpolator” >

<translate

android:duration=" 200"

”

android:fromYDelta=" 100%p”

android:toYDelta=" 0" />
<!--toAlpha 1.0RRTEAEH 0.0FRTELEH-->
<alpha

android:duration=" 200"

”

android: fromAlpha=" 0.0"
android:toAlpha=" 1.0" />

</set>

AlphaAnimation (R PRECHA PSR, SRR IE I BERZS R B , TEAT .

public AlphaAnimation (float fromAlpha, float toAlpha) {
mFromAlpha = fromAlpha;
mToAlpha = toAlpha;

FEACHS S BE I B ShimAR i B, HFE R0 —4> AlphaAnimation SEf, SRS 15 & Shim 4L
AP ar, AR,

public void alpha() {
AlphaAnimation anim = new AlphaAnimation(0, 1); // #EMHBEEM0ZE{LE]L
anim.setDuration (500); // Ff&ERtiEs500%ZE
anim.setFillAfter (true); // shEZEHRGHRBLEFRE

mImageView.setAnimation (anim) ;
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3.2.3 ScaleAnimation

XML SR E I E .

<?xml version="1.0" encoding=" utf-8" ?>
<set xmlns:android=" http://schemas.android.com/apk/res/android”
android:interpolator=" @android:anim/accelerate interpolator” >
<scale
android:duration=" 2000"
android:fromXScale=" 0.2"
android:fromYScale=" 0.2"
android:pivotX=" 50%"
android:pivotY=" 50%"
android:toXScale=" 1.5"
android:toYScale=" 1.5" />

</set>

FEACHS SR, ScaleAnimation 7] FH A 3 pRECAT =4, ACISGNF .

public ScaleAnimation (float fromX, float toX, float fromY, float toY) {
}

public ScaleAnimation (float fromX, float toX, float fromY, float toY,
float pivotX, float pivotY) {

}

public ScaleAnimation (float fromX, float toX, float fromY, float toY,

int pivotXType, float pivotXValue, int pivotYType, float pivotYValue)

ALER, WRIIMAS L, BARE LInE 3-3 B,
ScaleAnimation [ FHUITF .

public void scale() {
ScaleAnimation anim = new ScaleAnimation(l1.0f, 4.0f, 1.0f, 4.0f,
Animation.RELATIVE TO SELF, 0.0f,
Animation.RELATIVE TO SELF, 0.0f);
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anim.setDuration (2000) ;
anim.setFillAfter (true);

mImageView.setAnimation (anim) ;

#3-3
s % & N ix B
fromX S I AR X AL bR 45 R
toX BHImAE AR ) X AR BRI 45 R
fromY s G ¥ ARG R
oY S EE R ¥ A bR 4 R

pivotX/pivotX Value SRR G gL X AR

pivotY/pivotY Value E ey @O ARl Y

him e X A g, WRLR o SR TR, BUE R Animation. ABSOLUTE
Animation.RELATIVE_TO_SELF 5 Animation.RELATIVE_TO_PARENT

AmTE Y i g, Gt ol S T R, IUEDRE Animation ABSOLUTE ,
Animation. RELATIVE_TO_SELF 5%, Animation.RELATIVE_TO_PARENT

pivotXType

pivotYType

3.2.4 TranslateAnimation

XML SEBURFINF .

<?xml version=" 1.0” encoding=" utf-8" 2>
<set xmlns:android=" http://schemas.android.com/apk/res/android” >
<translate
android:duration=" 200"

”

android: fromXDelta=" 0

»

android: fromYDelta=" 0
android:toXDelta=" 0"
android:toYDelta=" 1000" />

</set>

FEACHSSEFL T, Translate Animation 7] F R sR B BI4~, ARASUNF .

public TranslateAnimation (float fromXDelta, float toXDelta, float fromYDelta,
float toYDelta) {

}

@31 e
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public TranslateAnimation (int fromXType, float fromXValue, int toXType, float
toXValue,

int fromYType, float fromYValue, int toYType, float toYValue) {

Hrp, AZE LN 3-4 Fis.

#3-4
5 ¥ & X%
o i FF 4 i AE X S A G2 RS A, BRUE & Animation. ABSOLUTE . Animation.RELATIVE_
TO_SELF 5% Animation.RELATIVE_TO_PARENT
fromXValue/fromXDelta S G SR View 1 X ARER
Zh i) 45 3 E X A9 7 B R, B2 Animation. ABSOLUTE , Animation.RELATIVE_
TO_SELF & Animation.RELATIVE_TO_PARENT
toX Value/toX Delta ZNIZE A [T View (19X As4R
Shim JF 4 o 7E Y Sl AR AL, U2 Animation ABSOLUTE . Animation. RELATIVE_
TO_SELF 5 Animation.RELATIVE_TO_PARENT
fromY Value/fromYDelta | ZhiFFLERT SR/ View (1 ¥ ALbR
Zhim s Rt 7e Y oo B AL, HUE E Animation.ABSOLUTE . Animation. RELATIVE_
TO_SELF & Animation.RELATIVE_TO_PARENT
toY Value/toY Delta AT Y AT View (8 Y Ab4R

fromXType

toXType

fromYType

toYType

TranslateAnimation {8 AT .

public void translate() ({
TranslateAnimation anim = new TranslateAnimation(Animation.RELATIVE TO_
SELF, O0f,
Animation.RELATIVE TO SELF, 2f, Animation.RELATIVE TO_ SELF,
0f, Animation.RELATIVE TO SELF, 2f);
anim.setDuration (3000) ;
anim.setFillAfter (true);

mImageView.setAnimation (anim) ;

3.2.5 RotateAnimation

XML SEBURBIUE .
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<?xml version=" 1.0” encoding=" utf-8" 2>

<set xmlns:android=" http://schemas.android.com/apk/res/android” >

<rotate
1000"

android: fromDegrees=" 0"

android:duration="

android:pivotX=" 50%"
android:pivotY=" 50%"
android:startOffset=" 0"
1

android:repeatMode=" restart”

android:repeatCount="

android:toDegrees=" 360" />
</set>

TECRSSEF T, RotateAnimation R] FH (1) #4)% pRECE =1, 1SS0,

public RotateAnimation (float fromDegrees,

}

float toDegrees)

public RotateAnimation (float fromDegrees, float toDegrees,
pivotY) {

}

public RotateAnimation (float fromDegrees,
float pivotXValue,

int pivotYType, float pivotYValue) ({

float toDegrees,

{

float pivotX, float

int pivotXType,

Hep o ASHOM LS LINEE 3-5 Fias .

#3-5 ‘
s ¥ & X

fromDegrees B U i ) R £
toDegrees Bl 4S5 e f 1

. e X SR FERE R, BRI TR0 B 2SR, BUEZ Animation. ABSOLUTE, Animation.
pivotXType RELATIVE_TO_SELF % Animation.RELATIVE_TO_PARENT
pivotXValue SEAXT TR X AR UR O

. shim e ¥ A RERE A, RO TR 007 B2, HRUE 2 Animation. ABSOLUTE . Animation.
pivatYType RELATIVE_TO_SELF 5 Animation.RELATIVE_TO_PARENT
pivotY Value FEAARFER ¥ bR IR
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Rotate Animation FJfEFHANT .

public void rotate() {

RotateAnimation anim = new RotateAnimation (0, -720,
RotateAnimation.RELATIVE TO SELF, 0.5f,
RotateAnimation.RELATIVE TO SELF, 0.5f);

anim.setDuration (1000) ;

anim.setFillAfter (true);

mImageView.setAnimation (anim) ;

3.26 HEXMEFNE

FESCPREGIN H v, TEFES B F LA PURhEEAS gl im ok SC B 5 oK, X a] LA
AE CEMEIZhE, RFEEY IR Animation, FHEEX PRI AP applyTransformation 77,
FEH B BAR R sl s 2 4, i an T,

public class MyAnimation extends Animation {

@Override
protected void applyTransformation (float interpolatedTime, Transformation
transformation) {

super.applyTransformation (interpolatedTime, transformation);

Her | interpolatedTime 7R s (R [BIHEATH, JCishm i L PRfFLEat a2 20, XA4~Z
USRS 028163 1, transformation F7x £Ma] Bl 8] £E A [RIHF 2% View BYAETEFREE .

3.3 |E4ahiE ( Property Animation )

JEYEBNERTE Android 3.0 FF5I AR, FEAME S, AL View BIZHIHCR,
View I ELSER MR VA AR, 1 P2l ) T L B R View XPREVBEE, [FIE M)
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L AT AR XS R AT 2him, WA RIRTE View X b, MIERPESCEYF, & Eshim ]
DA SR R B 00, S5 MRS, Tk sl K ansk 3-6 Firzs B HEAS R 4 o

#*3-6

ZhE R W B
) il i (] ERANEE 300 Z£Fb, FEFTIE il android:duration $55E
B (e 7 X VRN B s m A48, AE IR S iE i android:interpolator $5 7E
shimE R | R Sl RO R, (EREIE il android:irepeatCount 455
i T A Eﬁ*ﬁ@ﬁ%ﬂﬁﬁﬁ,iﬁfﬁ@m%,%Mﬁﬁm&m%ﬁﬂﬁﬁm.%%M%ﬁmﬁﬁ
[ TR bR, £ 98 IR S5 androidirepeatMode 4 5E
M it 490 % 7 ] B 2 A e T Al — T, BRIAfEZ 10 =50

0 e A A T LA 2 E A shm g Aok, [FHE S E android:ordering JEPERT LA X 4 Bh
A AR RO R R AR, R BT IR SO <set>...</set> IR

JRPESN IS Animator, EJE— MG, FTUAS EIERMAIX A, @ EREAR
EIHEGHAMET, Android SDK JHF & & BIMRME TILADT2, KREZECFAF X
SeT R NI RAES T .

BhmigE S

3.3.1 Evaluator

FEA 28 Animator [1)-FRZ T, A TH %k THE—1 %20 Evaluator FIBEE, &= HRAEE ]
Ji& P st A R AR . B 93 115 U TypeEvaluator, HAE LT evaluate 757, A
) A S0

public interface TypeEvaluator<T> {

public T evaluate (float fraction, T startValue, T endValue);

UL 32 B JE A IntEvaluator, FloatEvaluator, ArgbEvaluator %, T W IKMIKE — T
ArgbEvaluator (Y EARSZHL, W] LA B PLE AR B, st MR IR A RO Gh (A ANSs s 8 & —1
S, PR XTI ARGB .

public class ArgbEvaluator implements TypeEvaluator {

private static final ArgbEvaluator sInstance = new ArgbEvaluator():;

public static ArgbEvaluator getInstance() {

return sInstance;
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public Object evaluate(float fraction,

endValue)

int startInt = (Integer) startValue;
int startA = (startInt >> 24) & Oxff;
int startR = (startInt >> 16) & Oxff;
int startG = (startInt >> 8) & Oxff;
int startB = startInt & Oxff;

int endInt = (Integer) endValue;

int endA = (endInt >> 24) & Oxff;

int endR = (endInt >> 16) & O0xff;

int endG = (endInt >> 8) & Oxff;

int endB = endInt & Oxff;

return (int) ((startA + (int) (fraction *

(int) ((startR +
(int) ((startG +

(int) ((startB +

(int) (fraction *
(int) (fraction *

(int) (fraction *

(endB - startB))));

Object startValue, Object
(endA - startd))) << 24) |
(endR - startR))) << 16)
(endG - startG))) << 8) |

3.3.2 AnimatorSet

AnimatorSet /& Animator BF2, HIR4E L1 Animator, JF48 XL Animator J2)JF
&AL S R B T

3.3.3 ValueAnimator

ValueAnimator 2 /830 B EE ) — 125, 47K H Animator,

BRE X TRt ARy

MO IhRE, AR WINEIE . AR R, MR P 2 R R AL 4%
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— A5 R YE Bl LA PS4 A
o THRh I AW SR AR
o B SEfRMEE D B AT E RN A

ValueAnimator N JF & & L T8 — B hfe, & Mo h F L& AT E.
ValueAnimator (5 PRECE S SEH, — AR T AEES T gkt ir L fifk.

public static ValueAnimator ofInt (int... values) {
ValueAnimator anim = new ValueAnimator():
anim.setIntValues (values);
return anim;

}

public static ValueAnimator ofArgb(int... wvalues) {
ValueAnimator anim = new ValueAnimator();
anim.setIntValues (values);
anim.setEvaluator (ArgbEvaluator.getInstance());
return anim;

}

public static ValueAnimator ofFloat (float... values) {
ValueAnimator anim = new ValueAnimator();
anim.setFloatValues (values) ;
return anim;

}

public static ValueAnimator ofPropertyValuesHolder (PropertyValuesHolder...

values) {
ValueAnimator anim = new ValueAnimator();
anim.setValues (values);
return anim;

}

public static ValueAnimator ofObject (TypeEvaluator evaluator, Object...

values) {
ValueAnimator anim = new ValueAnimator();
anim.setObjectValues (values) ;

anim.setEvaluator (evaluator) ;
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return anim;

RICBN LG, $E T BB B e | 4R, EEUEER M, AeEs
shim, fJ5iET 5 M ValueAnimator (£} AnimatorUpdateListener 5 Wr %, FFAE XA W5 T 25 1Y
onAnimationUpdate 77 #4083 R 0@ P I B AR E X5 . FLATM React Native X1 IF
HEZE R AT AR B HTE AT .

int curColor = activity.getWindow () .getStatusBarColor();
ValueAnimator colorAnimation = ValueAnimator.ofObject (

new ArgbEvaluator (), curColor, color);

colorAnimation.addUpdatelistener (new ValueAnimator.AnimatorUpdatelistener ()
{

@Override

public void onAnimationUpdate (ValueAnimator animator) {

activity.getWindow () .setStatusBarColor((Integer) animator.

getAnimatedValue () ) ;

}
}):
colorAnimation.setDuration (300) .setStartDelay(0);

colorAnimation.start () ;

3.3.4 ObjectAnimator

ObjectAnimator J& ValueAnimator )25, B0l 7 b Ar st iy 5 — i ohie. B,
TESLPRIF & R R Z 1802 ObjectAnimator, HATE ObjectAnimator LA TR T, A
# [E{fi ] ValueAnimator. ObjectAnimator fll ValueAnimator 7£ F) 1 52 ol e e K ) AS [R) S e B4
SE SN EAE P BARXT RIS R g P4, i H— AT 20 AnimatorUpdateListener hiUr &% |
A

public class CustomCircleProgressBar extends CircularProgressBar {
public CustomCircleProgressBar (Context context, AttributeSet attrs) ({

super (context, attrs);
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@Override
public void setProgressWithAnimation (float progress, int duration) {
ObjectAnimator objectAnimator = ObjectAnimator.ofFloat (this,
“progress” , progress);
objectAnimator.setDuration (duration);

objectAnimator.start();

fifi FH ObjectAnimator A DL T JLAA TR EHEE .

o i B X N R PEAR M setter T, BN, ETHAY progress BHETERX L
CircularProgressBar $24iE 14 F &% % 77k

public void setProgress (float progress) {
this.progress = (progress<=100) ? progress : 100;

invalidate () ;

o ISR XS RE View, WB2AK TRER/RSHEHBIR, EEEFLT, TEHEE
Mt AnimatorUpdateListener $iWr#, FFAEH I /5 onAnimationUpdate HHEH] View #Y
invalidate 7732 RH View BB~ .

UL A ER R AR e B e shim . FE b, SabE shiml, JE ¢ shim b ] LL7E
XML s X, 7E TR res/animator H SEHAFRAO B ESh il XML 34, #]F scale.xml
mr,

<?xml version=" 1.0" encoding=" utf-8" 2>
<set xmlns:android=" http://schemas.android.com/apk/res/android”

android:ordering=" together” >

<objectAnimator
android:duration=" 2000"
android:propertyName=" scaleX”
android:valueFrom=" 1"

android:valueTo=" 0.4"

e300 e



Android s 2t

android:valueType=" floatType” >
</objectAnimator>
<objectAnimator
android:duration=" 2000"
android:propertyName=" scaleY”
android:valueFrom=" 1"
android:valueTo=" 0.4"
android:valueType=" floatType” >

</objectAnimator>

</set>

il AR nAan

public void scaleY (View view) {
Animator anim = AnimatorInflater.loadAnimator (this, R.animator.scale);
anim.setTarget (mImageView) ;

anim.start();

3.4 3iExHE ( Transition Animation )

of P B EEAE Android 4.4 51 ARIHTG SN EHEL, A Bk ErEshmE, SR
Peahmifig T — 258, HEIFEEILI Activity 30 View M)t I himiRc R, FE v shmtd e,
Tk Y ) e K P AR [ 2 75 A S TS HE A AN R BT ey, I8 A % 7 APT SE3R I A~A7 Jeg (14 528
sl , i JE M Bl SRR R S

TEAfi FH Transition Animation FE4ESCER SRR Z AT, FAT00H T X ASHEZR ) JLAS FEAS HE

* Scene: R SCT UL FPARE(F L, Scene (5 HiIL —BUBL S T Jrikdiil.

public static Scene getSceneForLayout (ViewGroup sceneRoot, int layoutId,

Context context) {

}
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o Transition: & 1 Ft 2 (a4 shim {5 B, 7E6 ] TransitionManager B A7 45 5E 81
WEAS Transition, ABAZ(HFHERINM AutoTransition, JEASUNTF . A LAFE H AutoTransition
B s SR R e B SR E B, ARG R AR N %, e Bk,

public class AutoTransition extends TransitionSet ({
public AutoTransition() {

indti) s

public AutoTransition (Context context, AttributeSet attrs) {
super (context, attrs);

init ()

private void init () {
setOrdering (ORDERING_ SEQUENTIAL) ;
addTransition (new Fade (Fade.OQUT)) .
addTransition (new ChangeBounds()) .

addTransition (new Fade (Fade.IN));

* TransitionManager: il Scene Z MU FEHI S, UIw FIM A daf LR A4S, Hr iy
sDefaultTransition S 2 A I 1%/ AutoTransition 1554

public static void go(Scene scene) {
changeScene (scene, sDefaultTransition);
}
public static void go(Scene scene, Transition transition) {

changeScene (scene, transition);

ik P St (AR AT PR, 1 S RE IR~ BU IR N Sy, 40 i) 2 st i ) A J A sl S
M s, RO Kl fragment_transition_scene_before.xml Fll fragment_transition_scene_after.
xml, XN 5 SO AR A 5 BA ARG android:id (B0, shimigi 4 & SCE N aE .
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<!--fragment transition_scene before.xml-->

<Relativelayout
xmlns:android=" http://schemas.android.com/apk/res/android”
android:id=" @+id/scene”
android:layout width=" match parent”

android:layout height=" match parent” >

<TextView

android:id=" @+id/textView"
android:text=" @string/hello world”
android:layout width=" wrap content”

android:layout height=" wrap content” />

<Button
android:id=" @+id/goButton”
android:text=" @string/button_go”
android:layout_below=" @id/textView"
android:layout width=" wrap content”
android:layout_height=" wrap content” />

</RelativeLayout>

S5 A R SN AE T .

<l--fragment transition_scene after.xml-->

<RelativeLayout
xmlns:android=" http://schemas.android.com/apk/res/android”
android:id=" @+id/scene”
android:layout width=" match parent”

android:layout height=" match parent” >

<TextView

android:id=" @+id/textView”
android:text=" @string/hello _world”
android:layout width=" wrap content”

android:layout height=" wrap content” />
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<Button
android:id=" @+id/goButton”
android:text=" @string/button go"
android:layout below=" @id/textView”
android:layout alignParentBottom=" true”
android:layout width=" wrap content”
android:layout height=" wrap content” />

</RelativelLayout>

Transition Animation {5 JHACHS S B0 A 1 740 F .

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity transition);

if (savedInstanceState == null) {
getFragmentManager () .beginTransaction ()
.add (R.id.container, new TransitionFragment ())

.commit () ;

// XML U
ViewGroup container = (ViewGroup)findViewById(R.id.container);
TransitionInflater transitionInflater = TransitionInflater.from(this);
mTransitionManager = transitionInflater.inflateTransitionManager (R.
transition.transition manager, container);

mScenel = Scene.getSceneForLayout (container, R.layout.fragment_

transition_scene before, this);

mScene2 = Scene.getSceneForLayout (container, R.layout.fragment

transition_scene_after, this);

i

/7 75K
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private void goToScene (Scene scene) {
ChangeBounds changeBounds = new ChangeBounds () ;
changeBounds.setDuration (2000) ;
Fade fadeOut = new Fade (Fade.OUT) ;
fadeOut.setDuration (2000) ;
Fade fadeIn = new Fade (Fade.IN);
fadeIn.setDuration (2000) ;
TransitionSet transition = new TransitionSet();
transition.setOrdering (TransitionSet.ORDERING SEQUENTIAL) ;
transition
.addTransition (fadeOut)
.addTransition (changeBounds)
.addTransition (fadeln) ;

TransitionManager.go (scene, transition);

AR A B R T XML A R A SE B R R 7 2, U S ) XML SR B
res/transition H 5%, EEF‘ transition_manager.xml EXUTF

<?xml version=" 1.0" encoding=" utf-8" 2>
<transitionManager
xmlns:android=" http://schemas.android.com/apk/res/android” >
<transition
android:fromScene=" @layout/fragment transition scene 17
android:toScene=" @layout/fragment transition scene 2"
android:transition=" @transition/slow_auto_transition” />
<transition
android: fromScene=" @layout/fragment transition scene 1"
android:toScene=" @layout/fragment transition scene 2"
android:transition=" @transition/slow auto transition” />

</transitionManager>

HrP Y slow_auto_transition 2 E X AF res/transition H s H ) H E X Transition o8 4

<?xml version=" 1.0" encoding=" utf-8" 2>

<transitionSet
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xmlns:android=" http://schemas.android.com/apk/res/android”
android:transitionOrdering=" sequential” >
<fade

android: fadingMode=" fade out”

android:duration=" 1000" />
<changeBounds

android:duration=" 2000"

android:interpolator=" @android:interpolator/anticipate
overshoot” />

<fade

android:fadingMode=" fade in”

android:duration=" 1000" />

</transitionSet>
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Support Annotation Library j&M Android Support Library 19.1 5 I AR —A~ 28 B R EL,
CAL A — RV TIRTCIER, S B TF % (2 PRI % BT GEAF£EAY Bug. Support Library
A B Ffl Annotation Library $2 A7 5 % B S AL i, Android Studio KK HE 2 ¥
Annotation Library, FF$2tnT ALY 3¢ B LA & A BIR)

TE Android Support Library 22.2 FR, EERS T 13 FHTAY Annotation Library JEf#, [Hitt, 1E 5K
B S o R %0 B RO 0B B, LR P 5 TE AR B R B

Android Support Library & ERIIAE, C2A IESE—A Jar 1, MHUEYF/TZE DALY Jar £,
{1 support—v4 . appcompat—v7 . gridlayout—v7 . design. cardview—v7 5. 5% ) support library

A& LTSRS 1 Jar 11,

com.android.support:support-annotations:23.1.1
com.android.support:support-v4:23.1.1
com.android.support:support-v13:23.1.1
com.android.support:appcompat-v7:23.1.1
com.android.support:design:23.1.1
com.android.support:gridlayout-v7:23.1.1
com.android.support:mediarouter-v7:23.1.1
com.android.support:cardview-v7:23.1.1
com.android.support:palette-v7:23.1.1
com.android.support:recyclerview-v7:23.1.1

com.android.support:leanback-v17:23.1.1
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Annotation Library 2 H 22—, BIMEN FTASAEE TP, WREIIA SDK B
2:%%¢ 7 Android Support Repository, A AFATAT LLiE 2 FTFF TFEHY Project Structure X 15 HE,
JEiE b —A~ Module, % Dependencies £, sidi “+ " #&%Hl, 7E#HE A Choose Library
Dependency X} UEHE F14EH 8 E] Annotation Library, H0& 4-1 7w,

# Properties  Signing  Flavors  Build Types  Dependencies
SEI Lo arion
Projiet s v R A b i i Bl
ﬂ o liecludewl* far, dicslibs) i
Admml“wgv.,l wrvices Mmmginins, 12 Yest conpile
An:uuw 11 Com. androld support appeompat v 7 23, 0.3 Cotvpiin

z L y emotie
Authenticanon Moo @ W LR e bty Depandincy i b Complte
Chowed L ' Ao SUPROT AUPHOT 4311 4 Comple
Natifjcations b s T M gy o b it 40

Modules
o me—— 4 ypert-va: 23 1. 1)

Ly pivmaptun

| swpport-v L3 o androd auioornt support-vis 230,40

ADPCOTPAL-VT (o andrid PR Agpcompat-v7 23 1.1

| esign (enm andrord suppon design 21 1.1)

| andlayout-v7 (com androd sugport gridiayout-v7 23,11

1 mestiamute -7 (eonm andeoid b upoart midiaroutir-v 7 23,110

L play - sReViGEs TEUmLp0oge andrond. g play - Services B 3 01

iy - srvices - mdy Seom, goeyle androd. g play secaces - ads §2.0)

plity s trvices - wescable (Com.googhe androld g ay - serices wearable 8.3.0)
Py -Stvicas -mags fam. gougle.andrid, i ~Imaps B 50

Clrthview VT (o anaroid support cardview-v723.1.1)
DAL T O AT Support palptte-v D 23,1 1)

L recycterview w7 (Comandroid support recyclerview T 23 41
1 leanback v L7 (o androd suppon leasback ¥ 1723300

A werarable (com google andiold support wearable. 13,00

corcer MR
B4-1

MERWING , 7E Module B build.gradle SCHFH 23814 Annotation PR A CAS 4N T .

dependencies {

compile ‘com.android.support:support-annotations:23.1.1’

fE support—annotation—-23.1.1 PRECELH, M4 S 39 Fhyfg, T mmIRA T SRR BT
o

“Ho

4.1 Nullness %

BTSN N4,
* @NullablefE] TS BEF R RIE, FRCSEEGE R BHEAT LUNES
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* @NonNullfE Fll F IR B S IR A, ARic S R HEA AT U2

24 B Rt (Iﬁzlr*]’ll_,ﬂlﬂﬁﬁtbﬂf Android Studio 245 s, [REH# A Android Lint #F
“% AL, e B MEE R, Tl @NonNull VE# A BT, 24 helloWorld p&
HHISEUEA null BT £ Android Studio "2 HHELANA] 4-2 Fr Ry EE .

9 =
o 10 [  public class MainActivity extends AppCompatActivity { E |
5 11 o
g 12 @override N
E 13 protected void onCreate(Bundle savedInstanceState) { d
~ 14 super.onCreate(savedInstanceState) : ol
15 setCor Passing 'null' argument to parameter annotated as @NotNull more.., (3%F1) ;E

16 i
g 17 helloworld(null); |
5 18 } i
8 19 )
u)20 void helloWorld(@ontull String s) { |
W 21 Toast.makeText(this, “Helle " + s, Toast.LENGTH_LONG).show(); ‘

22 B |

7

H4-2

Fy—J, WFRME Android Lint $HX A SCIFAGIE, FEFIMEAR b 2 R i 4-3 s
R o

ection Results for Inspection Profile Project Default’
‘;;m‘g) b4 QAnnotatlonDemo (3 items)
» Declaration redundancy (2 items)
v Probable bugs (1 item)
+ # Constant conditions & exceptions (1 item)
v ) ' MainActivity (1 item)
% Passing 'null’ argument to parameter annotated as @NotNull

e ROBEHMT

Qe & ol o] X

H4-3
fE AR W E R A S A X R 2R R R PR, TR A A

4.2 FRRBUIR

FATHETTIRAE Android il H 2 I BER/RN, HRAA(E Rjava X, XEWRE—
MFEEAEA Layout FEIRIEAPREL, WNFALA String FIRME A STERPEIRGS, DA EEI AT
FTFAERE AR A RE A B, DI FH 8 I 2 8 e i v LA 7 bk 7 5 s R
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PEURZS R TR AV T RS . R I K (¥ 7E i, 7E support—annotations-23.1.1 1,
TR PR BINS R— A

o AnimatorRes: Frict#A{H 2 android.R.animator 257
o AnimRes: Fric#&BU(E & android.R.anim 285

o AnyRes: HRicHRERAT (] —Fh e RS AL, An SRl D) RIE R 0 S 00— b B 55 IR Y
W, R AR,

o ArrayRes: PRICEERUEIE android.R.array 2551,

AttrRes: HRicEEBI{E 2 android R.attr 2878

* BoolRes: Fric#EAfERA /RIEHY,

* ColorRes: bric#% R {EJE android.R.color 255,

* DrawableRes: Fric#AUEZ android.R.drawable 2554 .

e FractionRes: FRic BB 2 fraction 58, XANHE/D L, X R A G IR H W T
Animation Xml 77, LN 50%p, Fr parent i 50% .

* IdRes: Fric#EAESE android.R.id 2,

* IntegerRes: FRic#EMEJE android. R.integer 257

* InterpolatorRes: FRiCHEAH/E android.R.interpolator 24!,
* LayoutRes: Fric#AE L android.R.layout 274

* MenuRes: Fric #RI{E /2 android. R.menu 287

* PluralsRes: #Ric & AI{E = android.R.plurals KA, FREBFRLER, BEUSI
B R

RawRes: HRic#&AU{EZ android.R.raw 288U

* StringRes: Fric (g android.R.string A
s StyleableRes: Fric#AUE & android.R.styleable 2371,

* StyleRes: ARic#M{EJE android.R.style 287

I http://developer.android.com/guide/topics/resources/string—resource.html#Plurals
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* TransitionRes: FRic#EAYEE transition 258,
e XmlRes: FRic#EEAIE 2 android.R.xml 255

FAIHKE — 05, support—v7 fiL H' AppCompatActivity [ setContentView bR £ fifi ] @
LayoutRes #RiCE IS HL,

@Override
public void setContentView (@LayoutRes int layoutResID) {
getDelegate () .setContentView (layoutResID) ;

AT MainActivity 4k7& [ AppCompatActivity, £ onCreate PFREUH I setContentView PREL,
WERAE AN SHOA S R.Layout 258U, i & HAB BT YA (40 R.String 2579 ), ABZA Android
Studio 234/~ 4NE 4-4 fY4SIR .

10
11 @  public class MainActivity extends AppCompatActivity {

12
13 @lverride
| 14 @ protected void onCreate(Bundle savedInstanceState) {
15 super.onCreate(savedInstanceState);
16 /lsetContentView (R, Layout.activity_main);
17 setContentView(R, string.app.name);
19 ¥ h‘f Expected resource type to be one of layout, layout more... (3F1)
20 - ! 4,0l . ] S ke
21 }

Lk

Ba—4

4.3 KRBENER

7E Android FF&H, BAMEA L2 H FARACRFE S HE, 7 HEH RS E. @
IntDef VEfff FH G — A48 BIAA 8 SCROBTEAR, FATRT LUE FH XS Bk bnic A 95 1Y
APL, X Bef CR /2 M appeompat PRECELH MBI R AT, A LAFE #| @IntDef Y .

import android.support.annotation.IntDef;

public abstract class ActionBar

[/ RGN . clas s K FAARTE i EE
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@Retention (RetentionPolicy.SOURCE)
/7 € AT LESZ I H Y 3R
@IntDef ({NAVIGATION MODE STANDARD, NAVIGATION MODE LIST, NAVIGATION_
MODE_TABS})
// EX NavigationMode iEfif

public @interface NavigationMode {}

/1 HEEE X

public static final int NAVIGATION MODE_STANDARD = 0;
public static final int NAVIGATION MODE LIST = 1;
public static final int NAVIGATION MODE_TABS = 2;

@NavigationMode

public abstract int getNavigationMode () ;

public abstract void setNavigationMode (@NavigationMode int mode);

TEfHiFH setNavigationMode 3X4~ API I, Gn5AE A IS EL mode Z:%E/l\'?ﬁ"ﬁ{ﬁz—, B2,
Android Studio B2 %5 H & .

B 7L b S, FRATL AT ASE A flag PRI, ORI R ECS Bl R EHE R BT
AR RS, BT,

@IntDef (flag=true, value={
NAVIGATION MODE_STANDARD,
NAVIGATION MODE LIST,
NAVIGATION MODE TABS

})

@Retention (RetentionPolicy.SOURCE)

public @interface NavigationMode {}

@NavigationMode

public abstract int getNavigationMode () ;

public abstract void setNavigationMode (@NavigationMode int mode) ;
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WRFFE, BAn] LA TR,

setNavigationMode (ActionBar .NAVIGATION MODE STANDARD | ActionBar.NAVIGATION_

MODE_LIST) ;

4.4 iRt

Android N FTF &SRR, GH S R EFMERRMNMER, FmACERELATE LR, i
FEBTERVEBI AN SCHF T 2SN F BRI G G . SRR A aFh.,
e @UiThread: #RicizfT7E UI 4F2, —4> UL RAER Activity BITHTFER EH O, X TF—4
M, ATREAFTEZS UL 4fe, B UL ARR FEE H .,
o @MainThread: PRiCIZFTPE TR, — PN HRAE -1 F4HE, 42 @UiThread

AR, WEIEM T, AN H@MainThread 3 1 i A= i JE B AH & R %L, {31 @UiThread
SerEME A C RS, — MR T, @MainThreadFil @UiThread 2 ] H.46(d I

* @WorkerThread: FriciziTEfG G4FE.
* @BinderThread: #RiCiZFT7E Binder 672,

— B BT AsyncTask [SEER, FRATERBGHRMLAS AT .

@MainThread

protected void onPreExecute () {}

@WorkerThread

protected abstract Result doInBackground(Params... params);
@MainThread

protected void onProgressUpdate (Progress... values) {}

4.5 RGB Ei&s{Eif#

TERFERB MR IR I @ColorRes AR S B AT EAL ABUERTIEEIR id, AT
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) @ColorInt RN ZHRIC SEER T ZL A RGB 5(#% ARGB BiA B RI{H. 7F TextView
A YRR Fr R LR 28 @ColorInt 11,

public void setTextColor (€ColorInt int color) {
mTextColor = ColorStateList.valueOf (color);

updateTextColors () ;

4.6 (BTCHEIER
4 S ML A — 5 AU, T L A AR 1L 1 A R B
BORSEBA = AR

(1) @Size : X TRLEA . EEMFAFHZEMSE, AT LUEH @Size KRR
LSRR FREIT

@Size(min=1) / \fLARREEAATLIAZ
@Size(max=23) // A] LAFR/R FHF BRI R AT B0 23
@Size(2) /| AIUAFRBERITTRENEOE 2 1
@Size(multiple=2) // 7] LLFR7RE4 K/ 2 BOF5EL

(2) @IntRange : ZHCERE int 5 long, HEWT.

public void setAlpha(@IntRange (from=0,to=255) int alpha) { - }

(3) @FloatRange : Z4{HERIJE float B double, AT .

public void setAlpha (@FloatRange (from=0.0, to=1.0) float alpha) { - }

4.7 TRPRiERE

Android 1 FH A6 3 28 R S IhHERT, 75 2 /E AndroidManifest.xml 5 B ACPR, 75 )
1E32 AT B 2 B R B A X R AL BR . R T 76 4 138 30 B it e R GR 2 B AR, RATATLIEH @

RequiresPermission {1 fi# .
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o WER KB I 2 I — AR, iR,

@RequiresPermission (Manifest.permission.SET WALLPAPER)

public abstract void setWallpaper (Bitmap bitmap) throws IOException;

o AR PREOR A Z ARG PR — IR, ERATE .

@RequiresPermission (anyOf = {
Manifest.permission.ACCESS COARSE LOCATION,
Manifest.permission.ACCESS FINE LOCATION})

public abstract Location getLastKnownLocation (String provider) ;

o IR R EUA T R FERN A ZAUR, BRI

@RequiresPermission (allOf = ({
Manifest.permission.READ HISTORY BOOKMARKS,
Manifest.permission.WRITE HISTORY BOOKMARKS})

public static final void updateVisitedHistory(ContentResolver cr, String url,

boolean real);

o X T Intent FFHAFFEFR, I LLTE Intent B9 ACTION 45858 XA INTERR, 15480
T.

@RequiresPermission (android.Manifest.permission.BLUETOOTH)
public static final String ACTION REQUEST DISCOVERABLE =
"android.bluetooth.adapter.action.REQUEST_DISCOVERABLE";

* XF ContentProvider HISCHT T AIALER, RIRERIN 5 Zi M S X BN RAE, X RLAS[R] AR
FRAH, Haanr .,

@RequiresPermission.Read (@RequiresPermission (READ HISTORY BOOKMARKS) )
@RequiresPermission.Write (@RequiresPermission (WRITE HISTORY BOOKMARKS) )
public static final Uri BOOKMARKS URI = Uri.parse( “content://browser/

bookmarks” ) ;

4.8 ESHRTH

AR APL SRVFIR A SR R AL, (HIRIR EoRES A R T Z A B E S R R, B
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{CRZ 4 T RE AR, R4 Al LI @CallSuper VEMRILRIF A E , iBHWF,

@CallSuper

protected void onCreate (ENullable Bundle savedInstanceState);

4.9 R[OEEEE

QSR FRA 14 S 1Y oR BT B A X IR R S b B, IR 40T LA#E ] @CheckResult H:f#
HKHRTF R . IRFN T A L EXS AR 23 0 [ Y R R AN AN, R EE R
AL L E TR APL B AS 2 T EEIZ R EUE B &7~ RBIEH . 7€ Android JEfSH, Context
1) checkPermission pREUH H 1T/ .

@CheckResult (suggest="4#enforcePermission(String, int,int, String)")
@PackageManager.PermissionResult
public abstract int checkPermission (@NonNull String permission, int pid, int

uid) ;

@CheckResult (suggest=" #enforceCallingOrSelfPermission (String, String)” )
@PackageManager.PermissionResult
public abstract int checkCallingOrSelfPermission(@NonNull String

permission) ;

BCRE U S 8 FH 3 1A KA X P A pR B R [FE, R4 Android Studio #2345 &4, &5
G B suggest BT HINE.

4.10 @VisibleForTesting

Hon I rh AT RE TR B () B — SRR WK, RS E AR, XU e
VisibleForTesting - fiff A s H M nT W .

411 @Keep

@Keep {EAEFRARICIE Proguard RIS B P AT RIRIBAIRSE ik, WRIRE 2 RS
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RIE SR, B4 @Keep B9 AR 5L,

-keep class com.foo.bar { public static <methods> }

GRAT T @Keep TEAF , U AT LATEA QRS 4 5 0 i v R AN T TR Y 2R B3 0 0 B b i BT

public class AnnotaionDemo {
@Keep
public void doSomething() {
F s

B e s

At —F, WA EBZED I Annotation Library, i [ Gradle 4 pY, aar FE4i 2, R
ZAEGFERT Android Gradle $fi {42l X S8 1 (5 ST TELTE aar SCEFH,  DAAE pRBUZE ) 1
HE EF AT E MG B . aar U annotations.zip SCUF G2 B S i FE (5 8
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{(EFRIFRE

Android ZEEWER LK IEFECT Android FHLEZFULEL . ZFhHEE . Z R0 5% 5T
FEEAR, AT PR AE A LA px BRI PRTEIE, IR 2 K [R5 8 b R B TAEAE AN
AR fEAR R T, FRAT1H1E LinearLayout f layout_weight J&PEES FRATELMEAR BT LA
SRR LB HE AR, (ER XS T U FHAR XS A7 Jy sl i SR A o, AT RET E 2 E

-JZ* LinearLayout, PAESCIUEFFAELLGIAR R . FEeol ., FROTE 2 M HA View K SEH
B ) marging X AU A R SO E 2%, i AR IE i 2R, FEWERE TRE.

2015 4 8 H ., Google RIFATA7 K T — A4 & 43 He A Jmy e 25 R AU% : Android Percent
Support Library, fiftdk 736471 ESCHEFN M. H i Z4F RelativeLayout Fl FrameLayout HJ
AR, AL I EELE Gitbub LI FFJR T X LinearLayout B9/ 43 He 3 FF . Blit, J&Af
fEAE S BRI H T AP XA s EUE T

Ml LIE S, Percent PREYE & Support Library FIE— 01, 1E e 4450 APT Z 51,
B e BAE Gradle 1Y build.gradle SCEFAFOIMAMG , 41 F Fr7s

dependencies {

compile ‘com.android.support:percent:23.2.0’

I FEURR R, ATUERHh RS IR =42
* PercentFramelayout

* PercentRelativeLayout
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* PercentLayoutHelper
5y B A SE B A [ #AE PercentLayoutHelper X2 rft, SRR )27 0] LA F A 710 1%

HAEFANTFEIRE, PercentFrameLayout F PercentRelativeLayout I3 ) 2 X FrameLayout
Fl RelativeLayout [J4k7&, Bk, FRATUHER AT LI A K BEA (@t ML GE. [RIEE, Percent
Layout §" & T A 4r LARSCHREME , XFREE XML ST, 5§00 T an T e & @k .

* layout_widthPercent: FH /3 H TR TEE .

* layout_heightPercent: FHF 20 H o R &

* layout_marginPercent: FITI 4 HHKFR View 2 a9 .

* layout_marginLeftPercent: FH F 43 H 2R A0 34 1 ] B

* layout_marginTopPercent: JH 43 Ho ok 7 TR 4[] b

* layout_marginRightPercent: FF 3t RF R A i1 ] B .

* layout_marginBottomPercent: FH 73tk Fe7m IGHE 4 (] .

* layout_marginStartPercent: FE 7 A FRIEETH— A View Z[H] ] f .
« layout_marginEndPercent: JH 43 LK FRIEE BT — A View 22 (] f91A1 .
* layout_aspectRatio: HIH 43 L RFRIR View 1 Fi & Lo

T HEIFATLA PercentRelativeLayout 43588 E 43 Ho AR = o4 .

<?xml version=" 1.0" encoding=" utf-8" 2>
<android.support.percent.PercentRelativeLayout xmlns:android=" http://
schemas.android.com/apk/res/android”

xmlns:app=" http://schemas.android.com/apk/res-auto”

android:layout width=" match parent”

android:layout height=" match parent” >

<TextView
android:id=" @+id/top_left”
android:layout width=" 0dp”
android:layout height=" 0dp”
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android:layout alignParentTop=" true”
android:background=" @android:color/holo_blue bright”
android:gravity=" center”

android:text=" WA faf”

android:textSize=" 16dp”

app:layout _heightPercent=" 30%"

app:layout widthPercent=" 70%" />

<TextView
android:id=" @+id/top right”
android:layout_width=" 0dp”
android:layout height=" 0dp”
android:léyout_alignParentTop=" true”
android:layout toRightOf=" @+id/top left”
android:background=" @android:color/holo red light”
android:gravity=" center”
android:text=" Z[A@EH"
android:textSize=" 16dp"
app:layout heightPercent=" 30%”
app:layout widthPercent=" 30%" />

<TextView
android:id=" @+id/bottom”
android:layout width=" match parent”
android:layout height=" 0dp”
android:layout below=" @+id/top left”
android:background=" @android:color/holo green light”
android:gravity=" center”
android:text=" @A Mk”
android:textSize=" 16dp”
app:layout heightPercent=" 70%" />

</android.support.percent.PercentRelativeLayout>

XF oz ) S AN 5-1 ZE M E R s fEFE 2 AR, RATATAATEE android:layout_width
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F android:layout_height B BUE, (HXEERITE, Android Studio %ﬁiﬁ&ﬁlﬁﬁﬂvﬁﬁ\{ﬁ- T
PR LA — RO T, FRATTAT LAFE X WA EUE R Odp. TR m i Jg vt A
ST Android fr &2 N, RILTEEAEF app: VB RTZES | .

Percent JEH7TH8 010 @ P b A — A~ FLBCEFIK « layout_aspectRatio, B 151 & nl LU h$E
SE View M58 # &, SRS app:layout_aspectratio B B SEm L, MIMEH View 1 FE A
mR A s ok e, fUST

<?xml version="1.0" encoding="utf-8"?>
<android.support.percent.PercentRelativeLayout xmlns:android=" http://
schemas.android.com/apk/res/android”

xmlns:app= http://schemas.android.com/apk/res-auto”

android:layout width=" match parent”

android:layout height=" match_parent” >

<TextView
android:id=" @+id/top left”
android:layout width=" 200dp”
android:layout height=" 0dp”
android:layout alignParentTop=" true”
android:background=" @android:color/holo blue bright”
android:gravity=" center”
android:text=" #fa A"
android:textSize=" 16dp”
app:layout aspectRatio=" 200%" />

<TextView
android:id=" @+id/top right”
android:layout width=" 100dp”
android:layout_height=" 0dp”
android:layout below=" @id/top left”
android:layout_marginTop=" 20dp”
android:background=" @android:color/holo red light”

android:gravity=" center”
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android:text=" ZL{a A"
android:textSize=" 16dp”

app:layout aspectRatio=" 50%" />

</android.support.percent.PercentRelativeLayout>

JBRCR NP 5-1 AP BT

E5-1

android—percent—support-lib-sample' X 4~ B 4+ tb JF W &~ # b, ¥ m T — 4
PercentLinearLayout 25, ST LinearLayout [ 2rHoAifey, a2, Android " EHM =K
LET S ESTER) dui

1 https://github.com/JulienGenoud/android—percent—support—lib—sample

e Gl e



SB6E
Design Support Library
{(EFFRR

Design Support Library' J27E Google 1/0 2015 | & il — Ak A REUE, BHEEITAH
A LATE Android 2.1 ( API Level 7 ) K L) (915 % s 52 Material Design FIRCR, X4~ eREUELR{E
T — &5, FEALES « Snackbar, Navigation View, FloatActionButton, CoordinatorLayout ,

CollapsingToolbarLayout 45 .

{14l Design Support Library 2 fll, B ST 20NN HCH .

dependencies {

compile ‘com.android.support:design:23.1.1’

6.1 Snackbar

Snackbar JZH A SR A PREIE R, ©RRTEREIIEAR, 2R Toast #1—4>
LN, EHA LK T Toast W EHER 7, F1 Toast e KAYA[E]JZE Snackbar B LA A i
*4 Snackbar B/REF, P AT LU AR AT NI 4RAE . Snackbar SCRFIESNTH G, IR P
FNVEALTHRAE , Snackbar 7£ 31548 %€ B 8] 2 5 # 2% H 81IH K o Snackbar (98 AR B2 iE A I0F .

Snackbar.make (view, "Here's a Snackbar", Snackbar.LENGTH LONG)
.setAction( “Action” , null)

.show () ;

1 http://android—developers.blogspot.com.es/2015/05/android-design—support-library.htmi

2 hups//events.google.com/io2015/
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o 6-1 s,

Swaledale

Here's a Snackbar

Fﬁ(\—]

6.2 TextInputLayout

“mmmenmiﬁﬁm%WWEMWMMﬁ%.Mmﬁﬁ@%w%%iﬁgfﬁﬂm
Label, 24 ;i EditText 2Zf5 , EditText % & /) hint FA4F 82 H 3h#2 8 3] EditText B4 .
TextInputLayout A AR, THAIANTF . FEAEN EditText BACEAFRIA]

<android.support.design.widget.TextInputLayout
android:id=" @+id/text input layout”
android:layout width=" match parent”
android:layout height=" wrap content”
android:layout alignParentTop=" true”
app:errorEnabled=" true”

app:errorTextAppearance:" @Style/ErrorText" >

<EditText
android:id=" @+id/edit text”
android:layout width=" match parent”
android:layout height=" wrap content”
android:imeOptions=" actionGo”
android:inputType=" text”

android:singleLine=" true” />

</android.support.design.widget.TextInputLayout>
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EditText RPRAGHEA . IRAF DL g A B4R 20 ) Al 6-2 FITR .

@(,—2

6.3 TablLayout

TabLayout #5144 H T 7R FH A AA M7 N Tab 432HIh6E, B PR T L
o [#5E Tabs: X7 xml fid &A% app:tabMode="fixed"
o [ S Tabs: XA xml Bt &Y app:tabMode="scrollable"

A E 6-3 i

: B |
TabLayout TabLayout
TAB 1 TAB 2 TAB 3 TAB 1 TAB 2 TABS3
row 0 S row 0
Bo6-3

i Jay S RS A NN R TabLayout 75

<RelativeLayout xmlns:android=" http://schemas.android.com/apk/res/android”
xmlns:app=" http://schemas.android.com/apk/res—-auto”
android:layout width=" match parent”

android:layOL1t7height:" match_parent" >

<android.support.v4.view.ViewPager
android:id=" @+id/viewpager”

android:paddingTop=" 45dp”

android:layout width=" match parent”

android:layout height=" match parent” />
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<android.support.design.widget.TabLayout
android:id=" @+id/tab layout”
android:layout width=" match parent”
android:layout height=" wrap content”
app:tabMode=" fixed”
app:tabGravity=" fill" />

</RelativeLayout>

B IS s TabLayout Fl ViewPager JCHE R .

tabLayout.setupWithViewPager (mViewPager) ;

6.4 NavigationView

[ M Material Design &7 J7 , FATR0GE WMl F—A4~ FF S badEry SATHE ' 7870 & Hasfg
BT AE N 24 F st A BRAE A T SRR, SEBLER BT B2 T SCILBCR AN 6-4 Fis .

Messages
ﬂ Friends

!_l Discussion
Sub items

L H Sub item 1

!1 Sub item 2

Eo6—4

I http:/lwww.google.com/design/spec/patierns/navigation—drawer. html
& Sn/s| &
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R T 2 A— S8, — AT kiR, DS — TR A Ak i 5
B, SRR RGP IRZ 5, T B AT A R R A T AT DL T

6.4.1 Si3EHA

B ERATRANE S draw_view.xml, SEHA R Group Hed8E L], 30445 Y
AFRR, Q25 E [ — Bt ) 2 — A Sespamnl Dlglak b, [CEar,

<?xml version="1.0" encoding="utf-8"?>
<menu xmlns:android=" http://schemas.android.com/apk/res/android” >
<l-- fRERHE -->
<group android:checkableBehavior=" single” >
<item
android:id=" @+id/nav_home”
android:icon=" @drawable/ic dashboard”
android:title=" Home” />
<item
android:id=" @+id/nav_messages”
android:icon=" @drawable/ic event”
android:title=" Messages” />
<item
android:id=" @+id/nav_friends”
android:icon=" @drawable/ic headset”
android:title=" Friends” />
<item
android:id=" @+id/nav_discussion”
android:icon=" @drawable/ic_ forum”
android:title=" Discussion” />
</group>
<item android:title=" Sub items” >
<menu>
<item
android:icon=" @drawable/ic dashboard”

android:title=" Sub item 1”7 />
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<item
android:icon=" @drawable/ic_forum”
android:title=" Sub item 2" />
</menu>
</item>

</menu>

fJRdAanl LIE R, @t i H— 328 (Sub items ) YE8 item, FATHL AT LAGS AL &3k
RS RAIN, ORF SO — A EIZR A — A, BIRE 1 item,

6.4.2 SfkER

AL Sk R ] LR IR S PR R e i, JATTE B F 33 nav_header.xml 4 &% —H
LGP 4, BRI,

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width=" match parent”
android:layout height=" 192dp”
android:background=" ?attr/colorPrimaryDark”
android:paddingTop=" 30dp”
16dp”

”

android:paddingLeft=
android:theme=" @style/ThemeOverlay.AppCompat.Dark”
android:orientation=" vertical”

android:gravity=" center|left” >

<ImageView
android:id=" @+id/avatar”
android:layout width=" 64dp”
android:layout height=" 64dp”
android:scaleType=" centerCrop”

android:src=" @drawable/ic head” />

<TextView

android:layout width=" match parent”
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android:layout height=" wrap content”
android:layout marginTop=" 10dp”
android:text=" ascel885”

android:textAppearance=" @style/TextAppearance.AppCompat.Bodyl” />

</LinearLayout>

HE AT AL Activity A BB AT, [R5 S BRI RI Sk A A Joy o X AN 22
AN AT, BT A LR E A R . 1% Activity B R W0 .

<?xml version="1.0" encoding="utf-8"7?>
<android.support.v4.widget.DrawerLayout xmlns:android=" http://schemas.
android.com/apk/res/android”

xmlns:app=" http://schemas.android.com/apk/res-auto”

android:id=" @+id/drawer layout”

android:layout height=" match parent”

android:layout width=" match parent”

android:fitsSystemWindows=" true” >
<include layout=" @layout/include list viewpager” />

<android.support.design.widget.NavigationView
android:id=" @+id/nav_view”
android:layout height=" match parent”
android:layout width=" wrap content”
android:layout gravity=" start”
android:fitsSystemWindows=" true”
app:headerLayout=" @layout/nav_header”

app:menu=" @menu/drawer view’ />

</android.support.v4.widget.DrawerLayout>

A MAETE Activity Y onCreate PRECFIRIN Java 10RS, B ETRATFR LA L E MBI 22
b —A3R 15 R o

Toolbar toolbar = (Toolbar) findViewById(R.id.toolbar):;
setSupportActionBar (toolbar) ;
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final ActionBar ab = getSupportActionBar():;
ab.setHomeAsUpIndicator (R.drawable.ic_menu) ;

ab.setDisplayHomeAsUpEnabled (true) ;

BRI, S SATEIRE P, #2288 —4> Snackbar, J 81k HISEHIN
o iEOM Gl BPSIEIE 1

mDrawerLayout = (DrawerLayout) findViewById(R.id.drawer layout);
NavigationView navigationView = (NavigationView) findViewById(R.id.nav_view);
if (navigationView != null) {

navigationView.setNavigationItemSelectedListener (
new NavigationView.OnNavigationItemSelectedListener () {
@Override
public boolean onNavigationItemSelected (Menultem menultem) {
Snackbar.make (content, menultem.getTitle() + “ pressed” ,
Snackbar .LENGTH LONG) .show () ;

menultem.setChecked (true);
mDrawerLayout.closeDrawers () ;

return true;

ffa, AP EOT d e, ST

@Override
public boolean onOptionsItemSelected(Menultem item) {
switch (item.getItemId()) {
case android.R.id.home:
mDrawerLayout.openDrawer (GravityCompat.START) ;
return true;
}

return super.onOptionsItemSelected (item) ;
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T3] A T Design Support Library FISATALE ( Navigation View ), BUEER)##E—AFF & 44
BRI AR IER SN R 2y 26 00 T R IR TARSE 2] — B di i - 7 shie Bt

6.5 FloatingActionButton

PRSI EREE (FAB) JEAE Material Design #EN] ' v | AMRTZ1E, P58 224 A i 4 fic i

B SR T AR 6 0y 0 S P RS, &l 6-5 B . BUARAR 2 AAE S moxX 4
YA 24, BRI A E P, i e SR O DO e S R (B AE Activity
PR —H R ).

Y Trappe (Veritable)

H6—5

6.5.1 {ERZEshiE(Eirs

FAB B AR T, B o, VRS S mE— ) SF R 2 FloatingActionButton, “E 47K
H ImageView, RZATFTEIRIIICT ImageView HHPLGA B TURBLE FAB. 0T LA T 5
AIAE XML SCPFHR RN FAB.

<android.support.design.widget.FloatingActionButton
android:id=" @+id/fab”
android:layout width=" wrap content”
android:layout height=" wrap content”
android:layout gravity=" end|bottom”
android:layout margin=" @dimen/fab margin”
app:elevation=" 6dp”
app:pressedTranslationz=" 12dp”

android:src=" @drawable/ic done” />

1 http//www.google.com/design/spec/components/buttons—{loating—action—button.html
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AR, FRATR BN T —4Edr . —4 FAB KRIEFERE (elevation ) BIFARE ( BRIARE

6dp) LLK—4~ FAB ﬂ(r'{}\ % ( pressedTranslationZ ) BIFIGE (ERIAGE 12dp ), [RIAF R T

FAB f#HI T 54 F A, 4RXZE{B% FAB 4 F—4> FrameLayout Z#8H, BT HAMZE
i HRE, AT LA T A

6.5.2 HfthikIn

TR L FAB A UB MR smy JURE, BOAEAL T . FAB 2R M E X
1) accentColor /1T 5LEI (G, [RIHFRH] colorControlHighlight 1 A 4054, ( rippleColor ), TiiiX
AN & P AR S T LA H 22 L

FE SO S E T .

app:backgroundTint=" @color/mycolor”

FIE LS e

app:rippleColor=" @android:color/white”

R AT AEACAS R T i, NI E backgroundTint RS AIME— 5, F B EMERH TH6A
WEFIFE (SateList ), T 5L T iHAHEFTIE .

fab.setBackgroundTintList (ColorStateList.valueOf ( “Your color” ));

FAB A W4~ al e RF, @i iman F @ ¢En] LUK FAB & Ak R A .

app:fabSize=" mini”

ARNE 6-6 .

3
ﬁ Mamirolle °

He6—6

6.5.3 =HEH

FRATUL AT LAZS FAB B8 I0—4~ i o o 1oy =47
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fab.setOnClickListener (new View.OnClickListener() {
@Override
public void onClick(View view) {
Snackbar.make (view, “Here' s a Snackbar” , Snackbar.LENGTH_ LONG)

.setAction( “Action” , null).show();

6.6 CoordinatorLayout

CoordinatorLayout J& Design Support Library 5| Af—/~DJREIR KA Ry, ARG b2 —1- 4
R AY Y Framelayout, Bl LIS AR E A S EER, JFMEshE R . Coordinator
Layout /&3 T2 XAE Behaviors HHHINIEERY, FKATAT LLE X CoordinatorLayout DA A #1214
S A BAE DT A AR . Blange bR A1 ] FloatingActionButton FI Snackbar, A T 5%
PULE Snackbar i ILAS FAB BESS F 2hTE L#84)), Snackbar JHHS FAB HEhE F#3, HATHT
4 CoordinatorLayout 1E4 FAB B9 %4y, fCRSINT .

<android.support.design.widget.CoordinatorLayout xmlns:android=" http://
schemas.android.com/apk/res/android”

xmlns:app=" http://schemas.android.com/apk/res-auto”

android:id=" @+id/main content”

android:layout width=" match parent”

android:layout height=" match parent”

android:fitsSystemWindows=" true” >

<android.support.design.widget.FloatingActionButton
android:layout width=" wrap content”
android:layout_height=" wrap content”
android:layout margin=" @dimen/fab margin”
android:clickable=" true”
android:src=" @drawable/ic discuss”
app:layout anchor=" @id/appbar”

app:layout anchorGravity=" bottom|right|end” />
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</android.support.design.widget.CoordinatorLayout>

[AlA T ZEAEAC S SE B Snackbar BPRE CoordinatorLayout SEVE R View S%0%3# 45 Snackbar,
LR U

Snackbar.make (mCoordinator, “Here' s a Snackbar” , Snackbar.LENGTH SHORT) .

show () ;

6.7 CollapsingToolbarLayout

CollapsingToolbarLayout 7 {4 A] LA 55 3 >4 Jif 5 9 25 V& 8l B 4R Toolbar 255, 38 % 1
AppBarLayout BC &, {CASUNF .

<android.support.design.widget.AppBarLayout
android:id=" @+id/appbar”
android:layout width=" match parent”
android:layout height=" @dimen/detail backdrop height”
android:fitsSystemWindows=" true”

android:theme=" @style/ThemeOverlay.AppCompat.Dark.ActionBar” >

<android.support.design.widget.CollapsingToolbarLayout
android:id=" @+id/collapsing toolbar”
android:layout width=" match parent”
android:layout height=" match parent”
android:fitsSystemWindows=" true”
app:contentScrim=" ?attr/colorPrimary”
app:expandedTitleMarginEnd=" 64dp”
app:expandedTitleMarginStart=" 48dp”
app:layout scrollFlags=" scroll|exitUntilCollapsed” >

<ImageView

android:id=" @+id/backdrop”

android:layout width=" match parent”
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android:layout height=" match parent”
android:fitsSystemWindows=" true”
android:scaleType=" centerCrop”

app:layout collapseMode=" parallax” />

<android.support.v7.widget.Toolbar
android:id=" @+id/toolbar”
android:layout width=" match parent”
android:layout height=" ?attr/actionBarSize”
app:layout collapseMode=" pin”

app:popupTheme=" @style/ThemeOverlay.AppCompat.Light” />

</android.support.design.widget.CollapsingToolbarLayout>
</android.support.design.widget.AppBRarLayout>

HA ImageView 4 app:layout_collapseMode J& /L CollapsingToolbarLayout #2450, 45 W4~
iEIE
* Pin: 4 CollapsingToolbarLayout 7¢ 2 4f 5, ToolBar i 1] LALR FAFEDE 45 L.
o parallax: TEWNZSIR BT, CollapsingToolbarLayout Hf) View o] LAIE 2, ISl
AR, MR Fild app:layout_collapseParallaxMultiplier J&PEFE T . it
TS BLRTR S AT AR 8 S ORI s 6-7H s

i NG = o 1o

¢ Beer Cheese

teet port-salut
riabber o
crear of

ST 25 the g chee

He6—7
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6.8 BottomSheetBehavior

BottomSheetBehavior {4 J&7E Android Support Library 23.2 FH5| A, & 0] LA DS LR
HaERINGE, KA aE R0 5 ] AT EAEA J5 hES N app:layout_behavior J& 1, F#X A1
YE4 CoordinatorLayout ¥ View, &S0 .

<android.support.design.widget.CoordinatorLayout xmlns:android=" htﬁp://
schemas.android.com/apk/res/android”

xmlns:app=" http://schemas.android.com/apk/res-auto”

xmlns:tools=" http://schemas.android.com/tools”

android:layout width=" match parent”

android:layout height=" match parent”

android:fitsSystemWindows=" true” >

<LinearLayout
android:id=" @+id/design bottom sheet”
android:layout width=" match parent”
android:layout height=" wrap_ content”
android:background=" @android:color/holo green light”
android:orientation=" vertical”
android:paddingTop=" 8dp”
app:behavior peekHeight=" 32dp”
app:layout behavior=" android.support.design.widget.

BottomSheetBehavior” >

</LinearLayout>

</android.support.design.widget.CoordinatorLayout>

T % A n] DL 1% B BottomSheetCallback [R1RE 42 1S BRIR S LA e, i&ANF .

View bottomSheet = findViewById(R.id.design bottom_ sheet);
BottomSheetBehavior behavior = BottomSheetBehavior.from(bottomSheet) ;
behavior.setBottomSheetCallback(new BottomSheetBehavior.
BottomSheetCallback() {

@Override
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public void onSlide (@NonNull View bottomSheet, float slideOffset) |
// AEshEhfE

Log.d(TAG, “onSlide: “ + slideOffset);

@Override

public void onStateChanged (@NonNull View bottomSheet, int newState) {
/1 REAEE
Log.d(TAG, “onStateChanged: “ + newState);

)i
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Android StudioH{
NDKH A&

ARBEAZAFUEH INUNDK —26— 2347 Android %, 1222 B & 7E Android

o ABI (FEARES

* £ Android Studio H ] C++ FURG M FR 7520
* {E Gradle PEINEA so ST Y T2

o i so SCHRRT— Sy R

7.1 ABIfEFELS

U Android 245 LT H %4 ARMYS [ CPU 404, T & JEEIHIAE, Android 245 T %
FLUR 7 RAIE ) CPU 284

e ARMv5

» ARMv7 (20104 )
* x86 (M20114F)

* MIPS (MA20124F )

* ARMv8

* MIPS6

* x86_64 (M20144:72)
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f—FPEEFR M —Fh ABI, ABAft4JE ABIWE? ABI /& Application Binary Interface [4f
5, BN AR kRO, e ST RIS (Android -5 RS so UM ) AIfRNEFTHE
MM B RSG TS b, GRS, NS RI RS REUE, 7 Android R4 L,
B—A~ CPU ZEMIR R —~ ABI, WIRTHTA, B4 7 F, XFRF] Android Studio Ay H 54544
wmF.

¢ [module_name]

o —[src]
e ———[main]

S [niLibs]
e [armeabi]
P [armeabi—v7al
S [x86]
e [mips]

S P— [arm64—v8al
Y [x86-64]
A [mips64]

RL & L TR0 ABL, filin ARM64 F1 x86 3£ rl LAA]AHZTT armeabi—v7a Fil
armeabi i) —#EHl6. (HERAFRE XS SRR T & 09 Z2EH 6, XA LT 1T
T —AMERLZ (B x86 £ EAEIN arm BOBINZE ), M S AOPERE (FAnsESE I
B AR T, BINGECE fpu, EZR A4 . AR ) A ).

FATPT LAE 5 Build. SUPPORTED_ABIS 15 51 M3 418 fw - HEF 1915 45 32 500 ABI 5136, (HAR
ASREZMAR B R e B, R QRAE X R Y 1ib/ABI H SR HAALE so SCHFB9TE, Android
RIS TRAS 2% APK B, 2 [ shik$ APK fuh Xt 2248 ABI T4 IR 4AY so X

TE Android Studio WA T RN C++ ACHS A 77 8 PiFf
BIAT SR 1R —VEHE ( A9 sia s —rititny ) .
e 7E Android Studio P EAZEM C/C++ VRS Z1F
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7.2 BIANTSRIFEA i C/C++ HREUEE

PRI T i) — HERI PEAR T 88, BRIATE UL T, Android Studio 2% jniLibs H b $k 4%
UL A i — k% . BORFRATHE AR ABI H P #A — 1444 libhellondk.so F) —3E 2,
7£ Android H A AN FEAR f £

String libName = “hellondk” ;

System. loadLibrary (libName) ;

R, {#H NDK %% 4% A MyModuleName [FFSPERT, A=) SC-2 nr

libMyModuleName.so

Hi, 7F Java " #FH loadLibrary 1% libhellondk.so 33X~ JERT, 520K 1ib FEFLH
JG 48 so Fd .

7.3 EfEM C/C++ REImiF

Android Studio H1XF C/CH++ TRADIRIFEM, so SCHFRIAE R FEANT .

o fd'E ndk.dir 28 5,

o 1€ Gradle it & NDK fbk
o NI C / C+ R E H 3.

7.3.1 BE ndk.dir TE

BT NDK JF % 55— A i) S A5 23T JF TRRAR H 515 local.properties SCH4, FE7EH AR
B ondk B HE, LMELE Android Studio SEASFEF NDK 7] P 7300405

sdk.dir=/Users/guhaoxin/Library/Android/sdk
ndk.dir=/Users/guhaoxin/Library/Android/ndk

7.3.2 1 Gradle HEt & NDK #E#R

ATk Gradle Xf C/C++ AAAS#EAT401F, T ZHCE module 1) build.gradle SCfF, #THF build.
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gradle, TEHH defaultConfig By HHimman F 185 .

ndk {

moduleName “moduleName”

H, moduleName BRI TEH O M C/C++ B4, FlnFk mH¥A> NDK 30 H b fic
HHEWT,

android {
compileSdkVersion 20
buildToolsVersion “22.0.1"

defaultConfig ({
minSdkVersion 9
targetSdkVersion 20
versionCode 1

versionName “1.0"

ndk {

moduleName “HXEngine”

Bk, nTLAAC & HA A NDK 2£50, B0 cFlags. stl fil 1dLibs %5,

ndk {
moduleName “HXEngine”
cFlags “-DANDROID NDK -D DEBUG DNULL=0"

ldLibs “EGL” , “GLESv3” , “d1”, “log

”

stl “stlport shared”
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7.3.3 &M C/IC++ XHRIEEWBEF

PRINTEML T, Gradle 23

[module] /src/main/jni/

Hp a8 C/C++ U T4 1%, AT R C/C++ XM EX A B RIAT, 28R 5K
T AT LME SR jni B9 H 5%, BIINFEEIE C/C++ SCFE] source HEH, ATLUEH gradle SXfF
mr,

android {

sourceSets.main {

jni.srcDirs ‘src/main/source’

7.4 (EHA .so XHRIFSTEIR

RbFE so SCPFRHE —Z WA EIIF A4 B Z AN - VR T REst SR (L 451> ABI
At so SCMF, AL LS, BAMA LR RIIRNIZIREE[H, MALZ &
ABI H XTI s0 M

MR R b, R IR R CPU BRI R so SUHF 4. 7E x86
B b, libs/x86 HgHUNRAAE so SUHFHTE, SBLd, WRAFE, Wk armeabi-
via H11 so SCMF, MR ATELE, WIEHE armeabi H Y so U ([H 2l x86 & th ¥

armeabi—v7a Fll armeabi ).

i so ST BHFHTEZEN T,

741 FERAETFEMAREN so XHEITERMRERNZE L

i NDK B, AT g2l TR RIFET 6, E35 FRO=REIRM, R NDK
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BARIGAAR, MEATIEE R . WM APP /) minSdkVersion X R 4R 5. Hik,
YFRA 15 A—ATARIFIFHI 50 SCEFI, 3 5575 BEA AT BRI AT T G R AS

742 BREFERAARERCH BITHHFER so X

so SCHEA] MK T AR B Co+ 2170, #hAgmidal & sh B nE. BEHEHAE AR
C++ BT ] BE S BAR Z AL Crash, 1ERH—AZEHEN], 4 HA—A> so SCHRF, #AHIE
C++ IBITAH R ), (BAAEZA so SCH, DNOZIEFTA 1 so SCHFEBSh S BEEAR R C++
BITHY .

743 EBEABANZHEHN CPU IR XTI AAT .so XTH

X —SAERTCE 2L ULE] T, BARMIZAEMF RS, HohETiEARE fﬁzﬁﬁﬁg%f’]
RSN R o B0 . RA9 APP 32FF armeabi—v7a F1 x86 4244, #RJ5 i Android Studio HH [ —
PRABUEARAST, XA PREUEE S so SCHFIFLAFE 210 CPU 284y, Ay andrmd—glf—drawahle
PRI

compile ‘pl.droidsonroids.gif:android-gif-drawable:1.1.+’

EHIAN APP 5, 2L EERLE % E2KE Crash, FlUI Galaxy S6, HZn] LA
HA 64 ML HFE T so UL TFHL. fERBIpEIE R IR IRATH so SCIREH S RFGr
S ABLs, miFHiEE

ndk.abiFilters

2 CHAE E SRR ABIs.

744 1 so XEMESRRNMA

FAVEEARE G X so SUARLZMAE S AL I LSRR, TR —1 B4,

o Android Studio T FEHTE = jniLibs/ABI g (CY44R 4t n] LIE A build.gradle SRR
H jniLibs.sreDir JEMEH CHEE ) o

* Eclipse TAEHAE libs/ABI H s (Xt /2 ndk-build 72 BRIAERL so STHFRIH ) &
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o AAR FE4RE LT jni/ABI g (so SCPF2 A& B3| AAR FRGA€LH) APK 1)
* B APK SR i/ABL H g

« j# it PackageManager %%%)5, 76/ T Android 5.0 IR G H, .so UL T APP 11
nativeLibraryPath H3EH; K F% T Android 5.0 9IRS, .so XML FAPP 1y
nativeLibraryRootDir/CPU_ARCH H3#H .,

7.45 QR4 armeabi 22491 .so XM ZEE H At ABIs B9

I A 1) x86/x86_64/armeabi—v7a/arm64—v8a 5 £ #F %45 armeabi ZEMJHY so SCIF, HILLF
B HA ABLs (1 so SCHRE—80 APK K/ TS . (HES0 FIFASE - SORE 0 31 R gL
PERIHERE RIS AT

x86 B REMSAR4FAYIZ 1T ARM KRR EU%E, (HIFABIIE 100% A &4 crash, FeHlEXTIHIZ
o 64 (1% (arm64—v8a. x86_64 . mips64 ) FEHLIZTT 32 (i sREUE , (BRI 32 0z 1T,
15 64 (F-A 24T 32 fiMIAAY ART Ml Android 414, ¥ FE5%EH 64 fifi it itERE ( ART.
webview . media %5 ),

P> APK 40K/ R e — R RS O, RO PR T DLk BN i 3 L& 48 E ABI
FRASH) APK, A2 AR ABIARASHY APK 0] LAZE build.gradle HH 4740 FECE

android {

splits {
abi {
enable true
reset ()
include ‘x86" , ‘x86 64’ , ‘armeabi-v7a’ , ‘armé64-v8a’
//select ABIs to build APKs for

universalApk true //generate an additional APK that contains all

the ABIs
}

// map for the version code
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project.ext.versionCodes = [ ‘armeabi’ : 1, ‘armeabi-v7a’ : 2,

3, ‘mips’ : 5, ‘mips64’ : 6, ‘x86" : 8, ‘x86 64’ : 9]

v8a

android.applicationVariants.all { variant ->
// assign different version code for each output
variant.outputs.each { output ->

output.versionCodeOverride =

‘arm64-

project.ext.versionCodes.get (output.getFilter (com.

android.build.OutputFile.ABI), 0) * 1000000 + android.defaultConfig.

versionCode

}
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Gradle ¥4

Gradle J& Android Studio ARFECHIFE RGE, HERZAEH] Android Studio #E1T Android JF
%, WX Gradle f—EREHIANEL. MIEZE—PUER S, RENIZHEER Gradle Y
WA, BN setttings.gradle . Project Y build.gradle 1 Module 9 build.gradle S5#8 & A &2
[P, Rl HL 1% Gradle SUPFRYREALEH . ANTEA 22 AREE I X SO SLRR A AP, A 2RXS
Gradle A ANBEAIE . 0] LIZE% ( Android Gradle 34 X889 ) 'Android Plugin DSL Reference®
Rl Gradle User Guide® 3% =AY, AT T AN BN A1 E— 25 RS0, LIAhFEE 17 3Cr .

8.1 H=TEMEX

Gradle JF & F &% & W K 2R £ 1 W /9 B &, 6] 40 A 5 module v #f % PEd B
compileSdkVersion . buildToolsVersion %75 g {F, FRATHER LA B & WiFR L E R, —
FEEAEOL R, EATEIRE AR IZ 3, WA module [ O B SEAL & (A, mUﬁTﬁE
2 S FOARTE module BUEAR, tAlGESSFEUEHCENEC BT 254 module FPEES—
W h TR AN A, Fefi15E X4 common_config.gradle [ SCLF, JFRCEE TR H 3¢,
XAFAEREGIIE

project.ext {

// JavalbiF X
javaVersion = 8

L]

javaMaxHeapSize = ‘4G

1 http://gradle—guide.books.yourtion.com/index.html
2 httpi//google.github.io/android—gradle—dsl/current/

3 https://docs.gradle.org/current/userguide/userguide.himl
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def

// AndroiddmiFhiAstHI
compileSdkVersion = 23
buildToolsVersion = “23.1.1"
minSdkVersion = 16
targetSdkVersion = 23

/1 R
minifyEnable = true

shrinkResEnable = minifyEnable

// JIDKRAASIRZE
sourceCompatibility = this.&getJavaVersion()

targetCompatibility = this.&getJavaVersion ()

getJavaVersion() {
switch (project.ext.javaVersion) {
case “6” :
return JavaVersion.VERSION 1 6
case “7”7
return JavaVersion.VERSION 1 7
case “8" :
return JavaVersion.VERSION 1 8
default:
return JavaVersion.VERSION_1 6

TAEHEA module i build.gradle U5 | 45 BC BI040 F .

apply from: “${project.rootDir}/common_config.gradle”

android {

compileSdkVersion project.ext.compileSdkVersion

buildToolsVersion project.ext.buildToolsVersion
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defaultConfig {
minSdkVersion project.ext.minSdkVersion
targetSdkVersion project.ext.targetSdkVersion
versionCode 1
versionName “1.0"

}

buildTypes ({
release {

minifyEnabled project.ext.minifyEnable
proguardFiles getDefaultProguardFile( ‘proguard-android.txt’ ),
‘proguard-rules.pro’

}

compileOptions {
sourceCompatibility project.ext.sourceCompatibility

targetCompatibility project.ext.targetCompatibility

8.2 EMEtE

FE% Module T H 1, AK[F] Module B T35 s G2 5, daIts 2@ RMACE ,
SN e BT E B, i B A 8 4 Module, ABATRMTTEAE®A Module B build.gradle
SAFHREINAT common_config.gradle 5] H

apply from: “${project.rootDir}/common_config.gradle”

XBARRMEBW, —FE WMy EEAETEMRB R buildgradle 3 H A E
subprojects, 1&RJUTT

subprojects {
apply from: “${project.rootDir}/common_ config.gradle”

dependencies {
testCompile ‘junit:junit:4.12°
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8.3 aar HBREIERISIEB

aar JE7E Android Studio HFFIRGI AR — 2B SO, EAR F&—DR%if, i
8T jar SCHFFT Android AHOCHI BT, ANl 8—1 Frssite— M5 1Y aar £,

aapt
aidi
AndroidManifest.xmi
assets
classes.jar
ini
libs
R.txt

A 8-1

7E Android T 215 | H aar 0977 3XA1 51 jar 197720, FRATLAE 8-2 Frs TR Mk, T
P, XA TR S A module : app Fl thirdparty, A app #K#i T thirdparty, 7E thirdparty/
libs HSRFAEIL T react native A REL%

LB hdpary, vy Aty Jav, % |
defauttContiy (

minbdkversion 16

targetSakveryion i

wers fonCode 1

,é » igradie ;; . versiomiame 1.0
g ' m‘,:‘ fr&mrty k] b L Types {
i bt " rolewse |
o Db 15 minifyEnabiled false
andeold-fse-r1 TABS0. 4ar 6 progucdfiles § AL61 " prog cirudd. EXL' ), progERrd-rulag
g 14 botrs-android- 1. 1.4.jar = i
11 commons ¢ 1.2 Jar 19 repositories (
3 drawee-0.8. 1 aar an flatbsr {
o fhcare-i1.8.1.aar n dars Ui’
n )
fresco-0.8.1 aar 23 ¥
1 hfjson-processor-1.0.4 Jar 4
imageppetine- 0.4, 1 aar ;‘:
Invagepipeline-okhittp-0,8.1 aar g? o “"“’m"‘”“ o : r
p § " posegg L P Lpd rges dy A TR S it 1y
j‘ JEeR R ~ciia 6.1 w0 testCompite junit:funkt:A 12 (2041} (41 exkra dependencins, chack tooliip]
T psra0s-3.000.4ar Py el Compi e Ci . anbrwkd  Kuppor T pptomeet-w T A3 48 [SEIR] [k mxira dependencies, check
ﬁ 18 vorary- 2,40 4ar he compilelnam: andeotd- | scor TAEH ', exti Cear’)
E I okhep-2.5.0a n compiielname: drmses-d 8.1, wet: aar')
E Zz m: tp-2.5.0,jar B0 compilelmmme; “focora<s.8.1", ext: ‘aar)
g 1l okbttp-wes - 2.5.0.far 1 compilelnamn: frasco-8.8.1°, ext: ‘war')
i it okt 16,000 i compilotname: ' imbgeplpelioe-8 8.1, ext: ‘aar)
& AT ative-0, 18,0 48 45 compd Lel name:  Amwgipdpeline-okhttp.0.8,1°, ext: “per')
Y y 36 rompilelnase: ' react-native-8.18.0', ext: “aar'})
il srethe-1.2,0 jar ¥ )
i i syetho-skinttp-1,2,0, 440 0

E8—2

9 TE thirdparty "EFGIH] aar XA, ATRIFE thirdparty/build.gradle SCEFH3E 40
THRCE .

android {
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repositories {

flatDir {

dirs

dependencies {

‘libs’

// aar XHRYMKHEAL E

compile (name:
compile (name:
compile (name:

compile (name:

compile (name:
compile (name:

compile (name:

‘android-jsc-r174650' , ext: ‘aar’ )

)

‘drawee-0.8.1" , ext: ‘aar’ )
‘fbcore-0.8.1" , ext: ‘aar’ )
‘fresco-0.8.1" , ext: ‘aar’ )

‘imagepipeline-0.8.1" , ext: ‘aar’ )

#B8E Gradle HHINHE

‘imagepipeline-okhttp-0.8.1" , ext: ‘aar’ )

‘react-native-0.18.0" , ext: ‘aar’ )

}
(R G R AW BUKAS T thirdparty, R A7 EWEECE A, Android Studio 248773k
AF| aar SCIFRYRER, W 8-3 Ff7R.
Messages Gradle Sync ,
¥ T ¥ & /Users/guhaoxin/Desktop/E¥E{F/CGradleDemo/app/build.gradle
Py ; @ Etror: Failed to resolve: :fbcore-0.8.1:
4 Q © Ervor Failed to resolve: :react-native-0.18.0:
(& g @ Error: Failed to resolve: :android-jsc-r174650:
- @ Error: Failed to resolve: :drawee-0.8.1:
© Error: Failed to resolve: :imagepipeline-okhttp-0.8.1:
@ Error: Failed tp resolve: -fresco-0.8.1:

B3
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H 7 AE HAAEELE R thirdparty HP4RHEAY APT, LUK S| B A aar XM, FATFH ZAED
H#R H#H Y build.gradle SXAFHRIE M FECE .

allprojects {*

repositories {

flatDir {
dirs ‘../thirdparty/libs’

8.4 ERMESEMERE

APK 7 & AT BT T B T8 A FRASIRIE , 7E51H 1Y Application Module H1f) build.gradle 3C
P T/ R BC & B AT SC B A Sh A A IR YE , IBEINT .

android {

signingConfigs ({

/] *xx THERBMIH MM, Hf x** keystore XM build.gradle fiF
2% H 5%
myConfig {
storeFile file( “*** keystore” )
storePassword “***”

keyAlias “x**

keyPassword “x**”

buildTypes {
debug {
// debug HWIASA[%& A A] A% 4

signingConfig signingConfigs.myConfig
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// debughfA T IASATUASIRA, LAE TR
minifyEnabled false

proguardFiles getDefaultProguardFile( ‘proguard-android.txt’ ),

‘proguard-rules.pro’

}

release {

/] BHBE

signingConfig signingConfigs.myConfig

// releaselfiA—EBEMNITIIDIRIG
minifyEnabled true

proguardFiles getDefaultProguardFile( ‘proguard-android.txt’ ),

‘proguard-rules.pro’

}

@91 e



BIE

1 Gradle T &2 EREIESR
JCenterflMaven Central

{8 Android Studio & Gradle % Android & FHEGR, s TEESE 5 A —N5E = TR
PRACZE, LUl EventBus, A4 HFT ZAEX NWARELAY build.gradle SRS I R A RpT

dependencies {

compile ‘de.greenrobot:eventbus:2.4.0’

IR 23X F5 I 0 JE B W] (W e AR IRATTH S A —A~ R B0, A E LK R X A 4
LRSS = AR, T B U ey ARk o R ER, JFLASERRG)F 3t T

9.1 Maven Central 1 JCenter

Ay T Hi# Android Studio WAl 7EZL A RO IR B EE, FRATE e 2 T i —2L Maven
Repository fJHEZ . Maven Jfi& Java JF & AT MM EE T H, A9 EFAb 2 —J& AT DL s /044 2 5
JHIRE P ] T AR 1 A A4 R AR R0 AS . Maven ISR 5 20 B AT 401 A8 P A il E — 1> i i
Repository FIZFEG N, Sl ZAEM LR, BEIATEMNMRER Java & Android Maven 25
Maven Central 1 JCenter,

Android Studio 1E/&if T Maven Repository x5 #2K T 2T M eREUE , IRF a5l 7E T
FEHY build.gradle SCHHE X, SRS, FH1/ Android Studio WEAS# ] Maven Central 1}
BRINIY Maven B FE, {H T Maven Central X} T & ZF AU, B3 A% sREUZE & — AR I 4ERY
HNG, R TR R LSS, Android Studio FF & A A B 245 BRIN Y Maven &S
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MR JCenter, #HLEL#E Maven Central, JCenter B U0 NG A
o JETF CDN 23 & RBU%E, JCenter $245 TS HRAY F 203

o JCenter Sz /) Java 0%, AJLLIE Maven Central 52 JCenter [—F4, FLEE Maven
Central PR PREVE, JLFWAHEETE JCenter 1,

o AL REUES] JCenter bRUE—AFIER I PSS, Bintray B S 3 FH P ACHF

o UNSRAE EE[R) KT PR 453 Maven Central [ i, Bintray M3k b 38 i (67 8 o 5 44
AT AT AR o

T B R — S, BAK Maven Central Fll JCenter #2FRfER android BREUEGEE, HEA]
AR RS TEA R P IR 525 LA, XMEIFLLR.

9.1.1 Maven Central

FEAEAE sonatype' LI 1) Maven @ JF, FEXANuht * ol LI E b1 i BT A s

AHFEAE Android Studio 1 Gradle T FEH i Fi] Maven Central, F5EZ7E T FE1Y build.gradle paLs
HRR N R

allprojects {
repositories {

mavenCentral ()

9.1.2 JCenter

FEAEAE bintray’ L[ H) Maven G, fEN Uk * ol LIAEE b ETA REUE .

AHBEAE Android Studio 19 Gradle TFEHHFH JCenter, F5AF T LM build.gradle SO ER N
mrECE .

https://sonatype.org/
https://oss.sonatype.org/content/repositories/releases/

https://bintray.com/

AW~

http://jcenter.bintray.com/
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allprojects {
repositories ({

jcenter ()

9.2 Android Studio XBVEREERN SR

B TR 7E TAEAY build.gradle FFECE Maven GFERYZERY, i EHusk, A2 Gradle ffiH]
EFERIREENIC AR T 28 M R EUEYE? I JE L) EventBus A HIAETT UL o

compile ‘de.greenrobot:eventbus:2.4.0’
—ANTERE ) R B OB AT R =

GROUP ID:ARTIFACT ID:VERSION

SRS, GROUP_ID J2& de.greenrobot, ARTIFACT_ID J& eventbus, VERSION /& 2.4.0.

* GROUP_ID: ARIREFEFTRAY Group, — 44141 (AFSE NN ) AIRELAFAEAR)

RERY KRR, — A MR Udr4 GROUP_ID, —ﬁ%UIE%%ﬁﬂ@wgm@gﬁ

HRITG A4, — R L TR R 0 3 o % 24 A 2 E T B e 44, X I 44 73X
R4 HJE greenrobot Fil squareup..

// greenrobot Tz : HiffiE|HL A

dependencies {

compile ‘de.greenrobot:eventbus:2.4.0’
compile ‘de.greenrobot:greendac:2.0.0’
compile ‘de.greenrobot:greendao-generator:2.0.0’

compile ‘de.greenrobot:java-common:2.3.0’

// squareupia\: AEHEREVE S

dependencies {
compile ‘com.squareup:otto:1.3.7" // XPHSMEKHEIHS

compile ‘com.squareup.picasso:picasso:2.5.2’
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compile ‘com.squareup.okhttp:okhttp:2.4.0’

compile ‘com.squareup.retrofit:retrofit:1.9.0’

o ARTIFACT_ID: FrifsREUERIA T o

» VERSION: ARiRERBUERIRRAS , BT LA ST 247 8ok R, (BEUGENE x.y.z #&3K
g, WHRE beta A, WM x.y.z-beta, BRUT

dependencies {
compile ‘de.greenrobot:eventbus:3.0.0-betal’

provided ‘de.greenrobot:eventbus-annotation-processor:3.0.0-betal’

Gradle Z2AR4E - E AMKHIEC # . 7] Maven Repository IR 55 2525 1) & A7 (R I IUAS B PR
UNSRAEAE, M2 AR Y IR 55 2R 2 P T B0EK url IR

¢ JCenter: http://jcenter.bintray.com/de/greenrobot/eventbus/3.0.0-betal

e Maven Central: https://oss.sonatype.org/content/repositories/releases/de/greenrobot/

eventbus/3.0.0-betal/

M ETHDX I EERE AT LA S, Gradle T2 BREUE TCAE B jar L aar GLLDA S —LE L E
SO S, NAEINE 9-1 Bk,

Index of /repositories/releases/de/greenrobot/eventbus/3.0.0-beta1

Name Last Modified Size Description
Parent, Directory
eventbus:3.0.0-betal-javadec. jar Tue Jun 02 20;53:54 UTC 2015 111667

eventbus-3.0.0-beta - javadoc. jar.asc Tue Jun 02 20:53:52 UTC 2015 190
eventbus-3.0.0-betat-javadoc. jar.asc.mdh  Tue Jun 02 20:53:52 UTC 2015 3
eventbus-3.0.0-betal-javadoc. jar.asc.shal  Tue Jun 02 20:53:52 UTC 2015 40
eventbus-3.0.0-betal:javadoc.jar.mds Tue Jun 02 20:53:54 UTC 2015 2
eventbus-3.0.0-betal-javadoc, jar.shal Tue Jun 02 20:53:55 UTC 2015 40
eventbus:3.0.0-betal-sources. jar Tue Jun 02 20:53:53 UTC 2015 31496
eventbus-3.0.0-betal-sources. jar.asc Tue Jun 02 20:53:52 UTC 2015 190
eventbus-3.0,0-betal-sources. jar.asc.mds  Tue Jun 02 20:53:52 UTC 2015 32
eventbus: 3.0.0:-betal-sources. jar.asc.shal Tue Jun 02 20:53:53 UTC 2015 40
eventbus-3.0.0-betal-sources. jar.md5 Tue Jun 02 20:53:53 UTC 2015 n
eventhus-3.0.0-betal-sources. jar,shal Tue Jun 02 20:53:53 UTC 2015 40
eventbus-3.0.0-betat. jar Tue Jun 02 20:53:47 UTC 2015 47965

E9-1
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9.3 _H{EREEER] JCenter

HT T H2 %) JCenter 7] LL13i /& Maven Central FJ#E#E, 1M H Android Studio ERIA# FH JCenter
VEN Maven {3, 1fi H JCenter §L& M4 Bintray 1% 35 Maven Central B %A, Hi, &35
JCenter N4 BRBUZE R AL FN KA

9.31 #$B—: 7 Bintray Mg LiFEMH—1HKS

WESRFEAE Bintray I35 L 5E ARA T sREUE A% TAE, IBAH e EEM—1 Bintray 5.
M 5E F% 5% )5, Bintray BRAS TR0 —4> Maven £ %,

9.3.2 HB_. flE—1 Sonatype =

KT % An BRBUEF Maven Central, B 26F Sonatype' FIuh b M — K-S, AE 528G
T BRI RATVFAT, X AT LUE L 7E Sonatype WM JIRA FRFTEE 4> issue, Sedi 58 m L MY
Create %50, W58 H ANE 9-2 TR AN Tssue XTIEHE

W Croato lssue

WIS W AR
* Project: Community Support — Open Source Project Repository Hosting (OSSRH)

e Issue Type: New Project

1 https://issues.sonatype.org/secure/Dashboard.jspa
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o Summary: PRECERIUEN], BN The hijson Library

* Group Id: ¥#& GROUP_ID HIAR, N com.ascel885, XAEFEMEILIFAI A, DA com.
ascel1885 JF3k () pRAUEH AT LA EAZ BT, B4 com.ascel885.hfjson

* Project URL: PREUE THEMYURLHAE, 40 hitps:/github.com/asce1885/hfjson
o SCMurl: #KMAECEF BMhE, BI40 https:/github.com/asce 1885/hfjson.git

BlEESE G, TTREF S — A A Mt A A fEE i i, HAZE LS, A R LLE Maven
Central KA BREUE .

)5 — 4 1E Bintray MG F % BIRATH Sonatype 0SS User MY{E, 17T Edit Your Profile'
U, ¥ Accounts YEI, 7EHH [ Sonatype 0SS User 3 A FATHY Sonatype MK ' 4 I i i
Update ¥Z£HEIAT, W0& 9-3 Fr7,

“%e  Edit Your Profile
asce’ B85 (ascet 885)

Accounts
o Link your Twetttes AT
() Ascersss (3 Unfink this accoun

5
() Lk your Soogle sccourt

BitBucket User

Sanatype OS5 User
asrelBeh

)
\X) Cantel

E9-3

9.3.3 #H®W=. 7t Bintray MiL{EREBFIZ R

ETATAR, FATAT L@ JCenter ] Maven Central FAEFF R AT sREUE, (HFTHEZZXT sR%L
PEHEATA4 . Bintray 9T & #EARAE T 87 8050 FI Y web 3 DR SCERXT A& 1) sREUE B 3184

KT SIS, TATE B @A T T, X B H AR T . RN
THZ ) gpg® L, HILTE Terminal PHAU T a2 T4% .

1 https://bintray.com/profile/edit
2 https://www.gnupg.org/index.html
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brew install gpg

TARESERT , A gpg ——gen—key M TP RA S, A TR E A RRINT .

bogon:~ guhaoxin$ gpg --gen-key
gpg (GnuPG) 1.4.19; Copyright (C) 2015 Free Software Foundation, Inc.
This is free software: you are free to change and redistribute it.
There is NO WARRANTY, to the extent permitted by law.
HIER RN EAME.
(1) RSA and RSA (default)
(2) DSA and Elgamal
(3) psa ((UHTESA)
(4) rRsA ([UHTEA)
RNiEprEE
RSA HHIKENAE 1024 i 4096 fizZiAl.
TRERZKMEHART? (2048)
R ERIBPIRGT R 2048 i
THBCE AL A BUNIR .
0 = HWHIKALH
<n> = HHE n KFdH
<n>w = ®HTE n JELH
<n>m = FHTE n AR
<n>y = BHE n FREIH
EHRARBIREZ? (0)
WAGE A2
VA EIE#IRS? (y/n)yes

EHRE— DR ORPHRER B ; RO AR | TR T IR k21 5 A
RPRR, WFER.

“Heinrich Heine (Der Dichter) <heinrichh@duesseldorf.de>"

HWA: ascel88s

HFRR L . asce1885@gmail. com
R Wl

IEEMH ‘utf-8" FA5EE.
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Tk TRXAH PR

“ascel885 (..) <ascel885@gmail.com>"

Tk (v R (C) . HBTFMRAHE (B) SEfE (0) /B H ()7 ©
EHE— AR AR T AL

FA Tt B ORI A BEAL 7 o X IR ET LA e B (ORI TR . Rosh
Bbn . BEEREEZ M) , X2 IEREHECG KA 2T E R HL 2 3R R R R

B s

FRAVi E A SO BN T . XA R] DL e g (IR M TR . Bl
bR . SR M), X2 ERLECT R A 4 AL 23R R SRR
ot

4+

gpg: /Users/guhaoxin/.gnupg/trustdb.gpg: B T {F{TEEEEHEE
gpg: WH] 448906C5 BibRic WA XHEIT

NAMAAC 2 BIFR%E4 .

gpg: IEFERG AR (AR E

gpg: HE 3 MG 1 MH5E2fEt, pep (SRR

gpg: HEE: 0 ABME: 1 E%4%: o {F{EE: 0-, Og, On, Om, Of, lu

pub 2048R/448906C5 2016-01-19

#4484 = BO0B F66E 4DB8 B15C 196E 2F8F 8FC2 D18D 4489 06C5

uid ascelB85 (\xe6\xb5\xe8\xafffi\xe7\xa8\x29 <ascel885@
gmail.com>

sub 2048R/E221A587 2016-01-19

Flix—&, B4 RSA MAHMAG, LUSHTLLE#A gpg —list-keys 27 4 AY
PR, HamF.

bogon:~ guhaoxin$ gpg --list-keys
/Users/guhaoxin/.gnupg/pubring.gpg

pub 2048R/448906C5 2016-01-19
uid ascelB885 (\xe6\xb5\xe8\xafffi\xe7\xa8\x29 <ascelB885@
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gmail.com>

sub 2048R/E221A587 2016-01-19

e TR ZR A A A B E AL RIS fn EAHAR R, ORI a4 LB .

gpg --keyserver hkp://pool.sks-keyservers.net --send-keys PUBLIC KEY ID

Hrp PUBLIC_KEY_ID 75 Z8 i b A iAo A1 B, B2 pub 2048R/ J 1 A5 Hp -
448906C5 . 245 A T H A2 MR %5 %5 LA ASCIT A% 3 tH A SH FIRLEH

gpg -a —--export yourmail@email.com > public key sender.asc

gpg -a --export-secret-key yourmail@email.com > private key sender.asc

1E73KF yourmail@email.com 546 %A T A A SH Ar s FH s AR st . SAT RS, AR
PIAN SR A BIRAT T A MFAMALS B 35 4TJTF Bintray B9 Edit Your Profile' G, FT7FHrh
# GPG Signing £, HFANHMAHIART R AL B RIAT, f5 $ads Update FeELEA TORAE, 0
&l 9-4 fff 7

9.34 HEM: 4 POMEHXHER

Maven Central il JCenter [ % fi #8 2k 2 44E T FE 49 POM {5 5., XJ2iH 17 android-maven—
plugin K4 8. B HE7E TR A build.gradle SCAF IR AMEH AR, 1BAIF .,

// Top-level build file where you can add configuration options common to all

sub-projects/modules.

I https://bintray.com/profile/edit
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buildscript {
repositories {
jcenter ()
}
dependencies {
classpath ‘com.android.tools.build:gradle:1.3.0’

classpath ‘com.github.dcendents:android-maven-gradle-plugin:1.3’

allprojects {
repositories {

jcenter ()

SR )5 7E SR BUE Module (1) build.gradle SCHF IR IN—28 B X, X8 &5 LA T
install.gradle 1 bintray.gradle F1{#i F%|, build.gradle SCAFHNZEUNT .

apply plugin: ‘com.android.library’ // FEWREAndroideR%UE, HRREJTavai$E,
WEAEH  ‘Hava’

// AndroidfiXHlE

android {
compileSdkVersion 23
buildToolsVersion “23.0.1"

”

resourcePrefix “ascelB885

defaultConfig {
minSdkVersion 14
targetSdkVersion 19
versionCode 4

versionName “1.0.3"
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}
buildTypes {

}

/] HREX
ext {

bintrayRepo = ‘maven’

bintrayName = ‘hfjson’ //%&#i%|iCenter FHIIHZF

publishedGroupId = ‘com.ascel885.hfjson’ // PRAEEAIMaven Group ID

libraryName = ‘hfjson’ // BREUEAT

artifact = ‘hfjson’ // WFHAT

libraryDescription = ‘This is a JSON Parsing and Serializing Library’
// PR A

siteUrl = ‘https://github.com/ascel885/hfjson’ /7 FE SCPREURE R F 0T

gitUrl = ‘https://github.com/ascel885/hfjson.git’ [/ ESCHREBUER

GithubfEHHE

libraryVersion = ‘1.0.3" // eREUERIRAS

developerId = ‘ascel885’

developerName = ‘ascel885’

developerEmail = ‘ascel885@gmail.com’

licenseName = ‘The Apache Software License, Version 2.0’

licenseUrl = ‘http://www.apache.org/licenses/LICENSE-2.0.txt’

alllLicenses = [ “Apache-2.0" ]

apply from: “install.gradle”
apply from: “bintray.gradle”
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P AE B R AR PR EUE R Module H AR H SEHUHTE install.gradle S0, FEZEHAPaSINAE B
POM MBCE, 1BMIT.

apply plugin: ‘com.github.dcendents.android—maven'
// " JavabDocHllSource Jarfs®

group = publishedGroupId

install {
repositories.mavenInstaller {
// Hpom. xml 34
pom {
project {

packaging ‘aar’' // {EEITEAEN, FERJarf, WEEHN Har’
groupIld publishedGroupId
artifactId artifact

name libraryName
description libraryDescription

url siteUrl

// BRG]
licenses {
license {
name licenseName
url licenseUrl

distribution ‘repo’

/1 FERENER
developers {
developer {

id developerId
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name developerName

email developerEmail

/7 BCERE
scm |
connection gitUrl

developerConnection gitUrl

url siteUrl

SEMZIE ., XBHURTE Terminal 44T /gradlew install Ay 2ff, SFEARME M2 G %
% LAY aar XM

935 $RE: EfFREEZ Bintray
B SAE TR build.gradle PN Bintray ‘B /7 # Gradle #fi{F, i&AJUF .,

// Top-level build file where you can add configuration options common to all

sub-projects/modules.

buildscript {
repositories {
jcenter ()

}

dependencies {
‘com.android.tools.build:gradle:1.2.1’

classpath
classpath ‘com.jfrog.bintray.gradle:gradle-bintray-plugin:1.2’
classpath ‘com.github.dcendents:android-maven-plugin:1.2’
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allprojects {
repositories {

jecenter ()

[Alis, FEpREUZE Module AR H 58T E bintray.gradle SCHFFERINAE AL JavaDoc il Source Jars
IS, LAK A% JCenter FURAIAINT .

apply plugin: ‘com.jfrog.bintray’ // FAEEREUER|RBintrayitFEZERE|

/] BAT PREER (RS RE O RRUA S

version = libraryVersion

// . source JarffEss
task sourcesJar (type: Jar) {
from android.sourceSets.main.java.srcDirs

classifier = ‘sources’

// HJavaDocHIES
task javadoc (type: Javadoc) {
source = android.sourceSets.main.java.srcDirs
classpath += project.files(android.getBootClasspath().join(File.
pathSeparator))
}

// H:W.Javaboc.jarMI{ES

task javadocJdar (type: Jar, dependsOn: javadoc) {
classifier = ‘javadoc’
from javadoc.destinationDir

options.encoding = ‘UTF-8’
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// AREVARIIR
artifacts {
archives javadocJdar

archives sourcesJar

// LEfEF|Bintray
Properties properties = new Properties()
properties.load(project.rootProject.file( ‘local.properties’ ).

newDataInputStream())

bintray {
user = properties.getProperty( “bintray.user” )

key = properties.getProperty( “bintray.apikey” )

configurations = [ ‘archives’ ]
pkg {
repo = bintrayRepo
name = bintrayName
websiteUrl = siteUrl
vesUrl = gitUrl
licenses = alllicenses
publish = true
publicDownloadNumbers = true
version {
desc = libraryDescription
gpg {
sign = true //RAEMAHGPGXIUHHITEZ, BikEfalse
passphrase = properties.getProperty( “bintray.gpg.password” )
// GPGEAHEH
}
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#9E @idGradle}] 8% 7 ek FEZ|JCenterflMaven Central

Hrb bintray.user 1 bintray.apikey %{;‘ﬂﬁﬁ:‘ local.properties X RIBECE , 4351 /R Bintray
HIH P 24 F APIKey, 7 2EiE B, DN Z AL B RAIE T R SGE (svn 80 git)
DAt U PR . FTHF Edit Your Profile' UUIE, 14 API Key #E3, EIWIA FIXHRFH 4 (1
API Key M{E, & 9-5 B,

Edit Your Proflle
e 18RS (ascel B8

E9-5

local.properties (PRI 2T .

bintray.user=ascel885
bintray.apikey=32elfdef%03ac7662c9daB8c05512cb5f8107a896e
bintray.gpg.password=*****xxxx // JHARK PG FAEH

9.3.6 HETN: %% Bintray A€ EZI JCenter

e ERECEZ G, AL, AT LA AL o R B A% . B FE R AE Android Studio
B T AT Jgradlew install 74>, X — LR g iRIRISIF 42 B aar/jar, pom SE3CfF. ANSRIRE
T4 RV A [F) 3, 43 F K3k AT LAZE Android Studio (94247 H1 4447 /gradlew bintrayUpload 4>
BIT S B pREE () b A% . WX A~ R B Z AT R At A, Xk R HRAS, IBAFX—
Ak E R T, FTLAFF G FH X N TEL R 8% 1o Gn SRR & A R BUE IS — N RAS, IR
FLF| Bintray (v FHRACH#, 1 Bintray L ATRNTRINT EAE R sREUER 0T, EHEA T A
3] Add To JCenter #5241, 4N&] 9-6 7R,

1 https://bintray.com/profile/edit
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G

iy Repa My Riions 1)

Fils A TS

Koou This Package ersin s

Wy <y Versiong () New Verson waness vervon Rarige ()

166 [#]

Website Pl githio eatmikSCh BRI man complie:

Issus Tracker  Mane

VASCEBESfatn e g
Wiehars (1)

Masers Perai fyer; 1.0.0) Bfjsnprocensoc 0.0 pom

Lk 1 (0}
wroupld aorawe 13RS Wson compline
st ety i . A

E9-6

FE R A E AR U IS KA, $25005 , S B AGE T B AT T ah B A R B%E, o
BJER—fc 1 2 2 K.

Compose Message

7 ot

Request to include the package 'hfjson’ in ljcenter'
Haost ry snapshot build derifacts on the OSS Artifactory at DEgps 7Aoss frog o
T Allcans o 10 BAVE YORT (IOJRGE'S DITHKS SNARSTIOL apleyes t et i, o and 0 rtlease sha pubiish them i Bintray in ane cick

e version]

E9-7

NG 156—], A0 AE Bintray b [A125 & pRAUZE AL 25 O SCHFWR? 3 0T LA i 4n e 9-8 fff s it
HEA,

— = P = et e s e
Dured by Jidon1 655 For et i i Pristesviond] maven
Thiss prackage Has nd tesceiption yet 7 4 45
| ALY iy s s Gl sl  ShOeL GRACHONSN 10 b, ) AR Gt o ot Kind F ke 5 expict o
0 figed bere,
Lt gt it

Feim | icu BB Wjson £ cosmpale £ nfjson peocesur 00

e e B

< ifan pronsssoe. 218 et 4 i) 18 Pt
T s o DL G e Ll {7287 1 - Mo
e dar st et S et i ) A i ™
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#oE BT GradledTE &% & #ES|JCenterfiMaven Central

9.3.7 $B+t: BEHHEEZR Maven Central

IR Android Studio 22050 A1 Maven £ FEVIH: A JCenter, {HR A —EIF & F (i
Maven Central, i, 1024 LN REUENAE Maven Central [ [RI2F—1 0 TERA
Maven Central Z /i, /B HRIRA1H REUEC 258 AN T AP 9R.

e Add To JCenter, FfiliddH#.
* 1E Sonatype 3 b 3 2 i R EU%E A Pl 1 W A% .

J& i i 9-9 Fif 7k Maven Central #£301, -7 H A S Sonatype i 7 2 FI% 65317
Syne EHT -
0%/ /e Dy -l LLF
Owned by ascetBSS (7 v 2 v (17) werge € Upgracie 1o Professionsl maven
This packag T_ﬁ no dascription ye! B\, 5T a1
Hint mmavwam consiger eﬂm 8 4 $hort description to i, 56 that others know whist king of fles to expect to
fing here

o get it

Readme Relense Notes Rewrwes (7 Statistics Files Maven Central

B9-9
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Builder #x02—RZ AR HER, HRn 40T HAR L8 (BatEst: o
5 I ) X SRR EERE ). ERE R - M ERMROWE S ENFRDTE, RRE
e R AT DL R A R R 2R

225 ZAF R ICERIEAL, 1E Android & Java JF A H T IZ M FH AR BB — R,

10.1 £ZB8fY Builder {838

22 LAY Builder S FEH WS HE

* Product: PHUIERIE AR, ConcreteBuilder HIREIEIZX RN, JHELEH
£ IBuK e

* Builder: filiZ2#£0, FXRE LAVE Product X524 A R

e ConcreteBuilder: Builder 32 1 EARSZEL, ATLLE XZ4, 2LBRMEE Product X423
F . R & 4RAE—N R [A] Produet 45,

* Director: Builder $2 1 ¥ 35 & Fifdi 2 .
T RUMCHS I AT R B, 8 55812 Product 25,

public class Product {

private String partOne;

e110e



private String partTwo;
public String getPartOne() {

return partOne;

public void setPartOne (String partOne)

this.partOne = partOne;

public String getPartTwo() {

return partTwo;

public void setPartTwo (String partTwo)

this.partTwo = partTwo;

#£10Z BuilderER ¥R

{54604 Builder $211 .

public interface Builder ({

public void buildPartOne();

public void buildPartTwo() ;

public Product getProduct();

SRIGSEFL Builder #2107, 18 F54~ ConcreteBuilder,

public class ConcreteBuilderA implements Builder ({

private Product product;
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@QOverride

public void buildPartOne() {

QOverride

public void buildPartTwo () {

@Override
public Product getProduct() {

return product;

}

public class ConcreteBuilderB implements Builder {

private Product product;

@Override

public void buildPartOne () {

@Override

public void buildPartTwo () {

@Override
public Product getProduct () {

return product;
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fieJ5BEE Director 25,

public class Director {
private Builder builder;
public Director (Builder builder) ({

this.builder = builder;

public void buildProduct () ({
this.builder.buildPartOne () ;
this.builder.buildPartTwo () ;

public Product getProduct () {
return this.builder.getProduct () ;

10.2 Builder #Es0h93Fh

L2 HLEY Builder BEAE GAE TS X RBIEMAPIR, FH@ i 8 A R H) BAR B M4
FIAFBZR, TAF Builder #EXH) B B7E T X RIS R P 5| AR S EHAE PR
AESHA K setters S EEM I S BEOADLEIOZ 2. FHEBATLA—ADRHXTR User H9AIEE
ARG AT, ERAWTFOREEE, BERAAZE (final) B (HEHIRZ—: K
IR JE (R SO AT R 1Y ),

public class User ({
private final String mFirstName; // Wik
private fianl String mLastName; // @hik

private final String mGender; // Wik
private final int mAge; // Wik
private final String mPhoneNo; // AJi
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HAr, mFirstName Fl mLastName 2003 1), HA LA B AT 0 . 54 FRATE Wifar 4y
T XA SEBIE? X A PRI AR

o MTRATE LR B PEAE S B Mfinal, PR IR0 207 F) 16 BR 50T Xk 26 Jag M AE A T IR, 7500

Gkl A

o TR PEAAT e AN AT e 7y, st iR bR B A B SR TT LA 22 T e SR Oy

o

BB — 7 RO E LA RIS R, Hoh— i e O B fle it 58, — 1
FyIE PREHRMUIT A SRR — AT e S8, — M i bR BT A e e S BRI T IR S8

RIS, AT .

public User (String firstName,

this (firstName, lastName,

public User (String firstName,

this (firstName, lastName,

public User (String firstName,

this (firstName, lastName,

public User (String firstName,

phoneNo) {
mFirstName = firstName;
mLastName = lastName;

mGender = gender;
mAge = age;

mPhoneNo = phoneNo;

String lastName)
¥

String lastName,

gender, 0);

String lastName,

gender, age,

String lastName,

{

String gender) {

String gender, int age)

.
)

String gender, int age, String

XA pR R 7 AR, (HFGE T R D RILRPERELL, BEE User KR TE
ANEEIIE N, AR AR ORI AE L R e A AR . B EE AR TR T, AR AR
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R nHELAfE .

FAN—Fh AT B R SE G JavaBeans URLIE, & X — BN TCSE M R 8L, JF R
A RS AL getters Fll setters PREY, BHIWT .

public class User {
private String mFirstName; // @hik
private String mLastName; // Wik

private String mGender; // Wik
private int mAge; // Wik
private String mPhoneNo; // Ak

public int getAge() {
return mAge;
}
public void setAge(int mAge)
mAge = mAge;
}
public String getFirstName() ({
return mFirstName;
}
public void setFirstName (String mFirstName) {
mFirstName = mFirstName;
}
public String getGender () {
return mGender;
}
public void setGender (String mGender) {
mGender = mGender;
}
public String getLastName () {
return mLastName;
}
public void setLastName (String mLastName) {

mLastName = mLastName;
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}
public String getPhoneNo () {
return mPhoneNo;
}
public void setPhoneNo (String mPhoneNo) {

mPhoneNo = mPhoneNo;

5RO R RS T REERAEY, R AT LR ], I R ARG R
PR, (HXA T RBAFER AL

o User KRR, MIMKZE T A EMNRIRSEHAL.

o User KIEHIREAELE, R QIR RN BA T RIEERRLE, RAHEF
BRI set BB, ZELHIA BAREELRE . XHEHRELR
FENTATRE SR BB A EERE .

24 A 5 =Fhor ERIEHEA 5 R RO A, R SURFAEE TS e 4R
A, EMEAHEM AR Builder #5838, 253 BGE R User 240°F

public class User {
private final String mFirstName; // @ik
private final String mLastName; // @ik

private final String mGender; // WAl
private final int mAge; // Al
private final String mPhoneNo; // Wl

private User (UserBuilder builder) {
mFirstName = builder.firstName;
mLastName = builder.lastName;
mGender = builder.gender;
mAge = builder.age;
mPhoneNo = builder.phoneNo;

}

public String getFirstName () {
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return mFirstName;

}

public String getLastName() {
return mLastName;

}

public String getGender () ({
return mGender;

}

public int getAge() ({
return mAge;

}

public String getPhone () {

return mPhoneNo;

public static class UserBuilder ({
private final String firstName;
private final String lastName;
private String gender;
private int age;

private String phoneNo;

public UserBuilder (String firstName, String lastName) ({
this.firstName = firstName;

this.lastName = lastName;

public UserBuilder gender (String gender) {
this.gender = gender;

return this;

public UserBuilder age(int age) {

this.age = age;

Buildert& =\ ¥ @
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return this;

public UserBuilder phone (String phone) {
this.phoneNo = phone;

return this;

public User build() {

return new User (this);

M EEEAFES AT AR AR LA
* User KHM5E BRECRRAA Y, X TR R I A RE ELIEE S HIALIX 2K

o User KRAT[ARHY, FFA R B HEEHRZ final 93 HEME RBURRE; R, X
JRPE(E R4 getter PREY.

* UserBuilder {#i FfiFluent Interface " %, {#153SA0M8 FHE S n] SepE o4,

o UserBuilder AYMJEE pRE R MO B HEEME A S8, HH R A LEMEEERE RN
final, LAMGRIEEATFEM & RECPIRE

BJa, KRBT User LB

public User getUser() ({
return new
User.UserBuilder ( “Jack” , “Wilson” )
.gender ( “male” )
.age (30)
.phone ( “13059679890" )
.build();

1 http://martinfowler.com/bliki/FluentInterface.html
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10.3 ZTEHh Builder ExXHB SR

A5 Fh Builder 45 2CME— 0 B 5 0 278 B4 S IR 2 IOREARARAS , FRAOTFZEAEN S UserBuilder
i A User BJEMEE X0 7E Android Studio 5, A LU %235 4 4 InnerBuilder Y314
¥ i1k Builder BB EFE, 7€ Plugins MR F4EZ builder BI Al R BXMdA, Wk 10-1
s

- buitdes Q@ & category an-

S0 by, pame * ¥ FOITEN

_ e
: R ERR IMUI et

» Version Control o # JFormDesigner " rara—— 4 15 v

o Build, Execution, Deployi ‘ " > sy o [HIREED acton %o e Gunerie manu (AInmrL which

# . gmarrates, oy o U <lova v cerscsioandt t0 Eflwctivn Jmva
Languages & Frameworks i THOP Rulider ¢ @iktwh | Chongs Notws

» Tools FRAMEWORK S TRCHATHW 3004 2095 112 - Adsed rmore oplions 1 use JSR-30EFIndvugs

» Other Setrings LRty BHAMIBONT B GRneE Jirv s

13.062094 - 1.1.4 - Bugh for inal hetds m copy TR wanke to

neiig

27022074 150 - Adaed chackboxes 1 customize e SRR (new
mhod, Sopy Consiveis and ‘wilh’ notation )

6 02 2074 - 1 0 8 - Don mOude peivate superciass felds and allow

Baiis Wi 1O 9CCRSs

01022014 - 107 - lgnose taylog aad JBoss ogping Selds

1412 2013 . 1.0.8 - Rowries scstng T cassos, bald ardering

(e

mamm

08122013 - 105 - Fawd bug with primivve

06122013 - 1.04 - Fined generaing Seid oroer

03 122013 - 1 0.3 - Now inciudes parent ciass Selds in he chooss:
20112013101 - Small faup relsase

22112013 -1 00 - Funt release based on an okt codubase
Vendor

HITR Proxy Geftiogs..  Maniage repositonos.

E10-1

TFEZENIG, #S Android Studio #FFA%L. 45 User 240080, RFHELBHEAHE
Tk, SREHE ARG, T Generate 251, #FF Builder 541, 1A 10-2 Fr7R.

public class U=vr {
erivate final String. aficstises; // @5 oo enemter - iy
private final String miasilens; 2

1 Constructol
private final String mhendscs 1A e
private final int nAgs; / B Getter
private final String mPheneto; - // #d Setter
Getter and Setter
} equals() and hashCode()
toString()

Override Methods... 0
Delegate Methods...

Copyright
Pan:elable
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FEF Y Builder BLEXHAHEH AT KECE N AL, WA 10-3 Pk,

3

4 public class User {

s erivate final String sficstiese;  /
6 private final String '

7 3

8 private final int sAge:

9 private tisal String sfhenets:

10 }

1

EOe0e Select Fialds and Options for the Bullder

i B e

e =

| v © com.ascel885 gradiedemo.User

& Generate bullder methods for final fields

Geperate static newBullder() method
Generate builder copy constructor l
Use 'with..." notation

Add JSR-305 @Nonnull annotation

Add Findbug

1 Add Javadog Cancel ‘

W e s L
H10-3

SERUE, BIA] A hA AL Builder AHCACHS, 1BAIANT . Al LA B A AR FIFRAT] I C %
BRI ALIFEARE, RIELRT R T/ B BN,

public class User {

private final String mFirstName; // Wik

private final String mLastName; // Wik

private final String mGender; // Wik

private final int mAge;

// Plik

private final String mPhoneNo; // Wik

private User (Builder builder) {

mAge = builder.mAge;

mFirstName = builder.mFirstName;

mLastName = builder.mLastName;

mGender = builder.mGender;

mPhoneNo = builder.mPhoneNo;

public static final class Builder {

@120 e
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private String mFirstName;
private String mLastName;
private String mGender;

private String mPhoneNo;

public Builder () {
}

public Builder mAge (int wval) {
mAge = val;

return this;

public Builder mFirstName (String val) {
mFirstName = val;

return this;

public Builder mLastName (String wval) {
mLastName = val;

return this;

public Builder mGender (String val) {
mGender = val;

return this;

public Builder mPhoneNo (String val) {
mPhoneNo = val;

return this;

public User build() {
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return new User (this);

10.4 FFIFEHREERIGIF

JCiETE Android SDK i 2 & Fh T U eR BUE b, #BZ % vl LA BIAE Rl Builder #5510 FH
B SEE XARNT Ll A A R REVNR, BLGERAAT LA e 086 . T m3d 125 )L
T, RERZFT LIRS E 2N A HY Builder £5X

Android Z2GEXHEHE AlertDialog FUfHFH, BAIUNF .

AlertDialog alertDialog = new AlertDialog.Builder (this).
setTitle ( “XTIHHERYFRAL" ) .
setMessage ( “XEHEMNE" ) .
setIcon(R.drawable.ic_launcher).
create();

alertDialog.show () ;

& B A R B Android-Universal-Image—Loader W4 REcE, BT,

private ImagelLoaderConfiguration (final Builder builder) {
resources = builder.context.getResources();
maxImageWidthForMemoryCache = builder.maxImageWidthForMemoryCache;
maxImageHeightForMemoryCache = builder.maxImageHeightForMemoryCache;
maxImageWidthForDiskCache = builder.maxImageWidthForDiskCache;
maxImageHeightForDiskCache = builder.maxImageHeightForDiskCache;
processorForDiskCache = builder.processorForDiskCache;
taskExecutor = builder.taskExecutor;
taskExecutorForCachedImages = builder.taskExecutorForCachedImages;

threadPoolSize = builder.threadPoolSize;

threadPriority builder.threadPriority;
tasksProcessingType = builder.tasksProcessingType;

diskCache = builder.diskCache;
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memoryCache = builder.memoryCache;
defaultDisplayImageOptions = builder.defaultDisplayImageOptions;
downloader = builder.downloader;

decoder = builder.decoder;

customExecutor = builder.customExecutor;

customExecutorForCachedImages = builder.customExecutorForCachedImages;

networkDeniedDownloader = new NetworkDeniedImageDownloader (downloader) ;

slowNetworkDownloader = new SlowNetworkImageDownloader (downloader) ;

L.writeDebuglLogs (builder.writeLogs) ;

P45 RAESE OkHup MITERE %S, BT,

private Request (Builder builder) {
this.url = builder.url;
this.method = builder.method;
this.headers = builder.headers.build();
this.body = builder.body;
this.tag = builder.tag != null ? builder.tag : this
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Fll1Es
y1f#%E Android REIRZFS

Android Ji I & HORHEE A 0 TR B T KR B AE , Gie RIS 1T ER, AR
B VERR, IRSURPREEAR, &R0 Z & . Android Support Library # % % [ J#EH —/N
CHFEE Support Annotation, B IE R EBUE P A Z MR H, BInE A K REST MK
PREUE Retrofit ffl FIZA TR, KIS A BREUZE Dagger2 fi FH 4w 1R AR 45

11.1 FERRRIEN

HffRSE Java 15 5 BFEEZ —, ERERICIEPHA MRS, XEPREAE S I 0 g iF e
s T R EAER, S EEER L UE S R O @interface BT, 2 089 Rt
MNEEMIIITE ., RATCKEF Android FEZM View 7EAHEZE ButterKnife A4 Bind VE# 15
5,

@Retention (RetentionPolicy.CLASS)
@Target (ElementType.FIELD)
public @interface Bind {
/** View ID to which the field will be bound. */

@IdRes int[] wvalue();

@interface 75 B 22 Q) — D SLPRIY Java 30, SIHMATMIHEE O —HE, TR 4 2 90 3 B0
class SCPFo TEMHE D RITR A ISP ERITIESAY, EMHE DT NERA SR, B
throws i), HLAREMHEZAL,
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11.2 tRHEERE

Java APL " BRI 2 SCA 1 MR FR AT AR 2 M A 0T M. BT € X 7E javalang, java.lang
annotation fll javax.annotation f1H1, #% B HZ AR, AL I =35,

11.2.1 4wiFtHx TR
GrAR IR A R B, A LU LR,

*» @Override: %P5 236G A B TEMR ) 7 2 & BLA B4 T — ok A SR, IR
A, HiEaR 248 AT RN

e @Deprecated: 7] LA FRABMAE A s ih i ek C g i @ . i
o @SuppressWarnings: A I TR 7 L2Z A0 A W0 ch PRSI RN E B B
* @SafeVarargs: T ik Ak ek, FRWTS A e KSEOTIL 2.

» @Generated: —MEAICISA R T EMEH, HRERXBRBEARFAEFIRmER,
i T HA RN . #i@GeneratedE i IS — AL F BN E .

e @Functionallnterface: FHEMBAMIRE T, Feon bt n (4 O 2 By e p sR BN O

11.2.2 HIFEHEXERR
TR AR CTE A DU, — 8 IAE JavaEE 4018, Android JF & PN iZ A2 5], BAMT .,

o @PostConstruct: FHTEFE M G AEa AR EREE , Bilan Web 2588 AN FHARSS 7%, Fm
TR 1 R S5 iz B % 122 8 S A i ) 3

* @PreDestroy: /R EMIBE—8E ABYRT G HT0 i207 BIVE 02 e B i ny 77 ik .
o @Resource: T Web AR FIRTEA, RN,

» @Resources: T Web ZaS0IRIEA, Fm— oA .

11.2.3 TR

JUHEMR, A, SR R E SCRISE R T, S T 1R
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 @Target: BXMEMFIEE—4 ElementType 2ERIRH , HIRAR 2 TR IE X 42
O, SIEA TRORRIRSERY, MRAEE LR T R IE AL S, R -1F7R,

*x11-1

TEXR B B F
ANNOTATION_TYPE A ]
CONSTRUCTOR Fiy it R AL
FIELD ENRS
LOCAL_VARIABLE ey o A Ak
METHOD ik
PACKAGE fil
PARAMETER 7 1SR R R BT 28
TYPE 2 (A7 enum ) AHED (5 TEMIA)
TYPE_PARAMETER FRIZH
TYPE_USE SR i

[ A S 45 25 T2 Y A e e 2 SN T

@Target ({ElementType.TYPE, ElementType.PACKAGE})

public @interface CrashReport

TSR — AN € SOEA 18 @Target 184, B4 €T LIHTER: I TYPE_USE 1 TYPE_
PARAMEYER 2Z M) AR B B A

* @Retention: FIRAGIATERFAIUIIER, WAUREAZONRBITER:, AT —Fhikst.

O BRSREME . fee LiEfEDRT, {1 @Retention(RetentionPolicy. SOURCE) &1 1)
R, ZBRNEREE R SR java IR, RS HRIFE, HREE S
E3F, AERBESIFLH.class X,

Q w76 EME DR, /] @Retention(RetentionPolicy. CLASS) &4 (1) 1
fif, ZERINEMRE R SRETE java IRFS A class SUPFH, TEPATIORMEE, 284
Java BIUMLEFE, A EL .

Q BTN, 728 XEME DR, i/ @Retention(RetentionPolicy. RUNTIME) 6 i
AR, Java MEAUBLAEZ T T AL AR B VEARAS B, T LLE i S S L] B3 G e 45 16
(java P65, class SCIFFIPRAT B BHEABA MO (G R ) ©

RIGELAINT, BRI CLASS 2541,
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* @Documented :  F27 P 4 TE AR DL IZ L S FE B TE MUY SCR R (BIIANAT JavaDoe A=
A SCRYS ) o

 @Inherited: FARILEM AT LAY FIE40KA .

* @Repeatable: F7RiXEM A ATER]— D30 LR HZW, A X M ERAE Java 8 H1
AGIAR, FIE YA TCHERARELE Java 5 FELE 25| AR,

11.3 iE{TRERR

i R R AT OE, % E SCis AT IR AR, R R R R B R R E @
Retention(RetentionPolicy. RUNTIME) B AT, iz 47 i i — M AU S LI BC & 6 A, A8 e g ikt
TEMRPERE LA, (HRIEMELF, SCIURR IR 5, ABAEIEHNA.

11.4 4T

G AR RERS [ ShAL IR Java BESCPFIF A CE Z 9IRS . FCESCHF . RASSCH At T REAR
BRI SR SR Rl TE AR AL BEAR SE A o Java GeiRARTEA T IEMALER, ARSI
AR javac —processor fiv 4> AT LA MEALHAS , EREME FRVFIRATSCBUG 0 TE AR IO DI RE,
AT B 5 PR RO PERE , R 22045 1) T U5 pRBSZEAT R X R0

11.4.1 EXGERALIERS

TEGIFEIAE] , GRikas 2 L3 Java PESCOFR BOVERE, TEMRALBRER 2 X LR BRI T Al it
Frabs, FEEEEMR, — I EMEES Raer- X, ERRBENR—1EEFERR
. TERRAL PSR — B L A K AbstractProcessor ZEIFSEHL process Jrik, [RIA RS Z48 X M4k
PRERAE A AL IR ) A S R LA K SCHF Y Java UAS, 1EA]ANTE .

public class JsonAnnotationProcessor extends AbstractProcessor ({

@Override

public synchronized void init (ProcessingEnvironment env) {}
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@Override

public Set<String> getSupportedAnnotationTypes() {}

@Override

public SourceVersion getSupportedSourceVersion() {}

@Override
public boolean process(Set<? extends TypeElement> elements,
RoundEnvironment env) {}

}

TFHFRATLL LoganSquare[~1] 13X /4~ bR HUE 2y 1 K 158 B L 7 iX A~ 1A I, LoganSquare J&
—ANSEILT iR ed T LA SR = PERE RS JSON fil by R BU%
e init(ProcessingEnvironment env): #IG{b ik SwEmarsE T HRAMH, JHEA
ProcessingEnvironment ZER S8, XANSHERMEE TRZA M TR, #lin
Elements, Types. Filter 5§,

@Override
public synchronized void init (ProcessingEnvironment env) {

super.init (env) ;

mElementUtils = env.getElementUtils () ;
mTypeUtils = env.getTypeUtils()
mFiler = env.getFiler();
mJsonObjectMap = new HashMap<> () ;

mProcessors = Processor.allProcessors (processingEnv) ;

* getSupported AnnotationTypes(): & 5 X ™ T AL SR AR REUS AL B MRS, X7 Ik
[\ — AT LASCHF R R R AT B R

@QOverride
public Set<String> getSupportedAnnotationTypes () |
Set<String> supportTypes = new LinkedHashSet<>();

for (Processor processor : mProcessors) {
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supportTypes.add (processor.getAnnotation () .getCanonicalName()) ;

}

return supportTypes;

* getSupportedSourceVersion(): 5 HEMALFRER (T Java BIAS, % 1R [E] SourceVersion.
latestSupported() BI AT, 4980 AT LABA#f$E & HSCREREAN AR Java, #1120 SourceVersion.
RELEASE_6,

@Override
public SourceVersion getSupportedSourceVersion() {

return SourceVersion.latestSupported();

* process(Set<? extends TypeElement> elements, RoundEnvironment env): 7EiX~ /7 HS28
VEARAL PR R B0 55 258, ARIEHASEL env W AR B S RHE R BT TR
SRJE VT LA 5 A B A A A RAD e 2 A LT3 1) Java TR SRR B

@Override

public boolean process (Set<? extends TypeElement> elements, RoundEnvironment

env) {
try f{
for (Processor processor : mProcessors) {
processor.findAndParseObjects (env, mJsonObjectMap, mElementUtils,
mTypeUtils) ;
1
for (Map.Entry<String, JsonObjectHolder> entry : mJsonObjectMap.
entrySet ()) {

String fgcn = entry.getKey():;

Il

JsonObjectHolder jsonObjectHolder entry.getValue();

if (!jsonObjectHolder.fileCreated) {

jsonObjectHolder.fileCreated = true;

try {
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JavaFileObject jfo = mFiler.createSourceFile (fgcn);
Writer writer = jfo.openWriter();
writer.write (new ObjectMapperInjector (jsonObjectHolder).
getJavaClassFile());
writer.flush () ;
writer.close():
} catch (IOException e) {
error (fgcn, “Exception occurred while attempting to

write injector for type %s. Exception message: %s” , fqcn, e.getMessage());

}

return true;
} catch (Throwable e) {
StringWriter stackTrace = new StringWriter();
e.printStackTrace (new PrintWriter (stackTrace));
error ( “Exception while processing Json classes. Stack trace
incoming:\n%s” , stackTrace.toString());

return false;

private void error (String message, Object... args) {
processingEnv.getMessager () .printMessage (ERROR, String.format (message,
args));

}

M Java 7 FF U, FRAT L AT DL A R AR L i A9 getSupported AnnotationTypes() Fl
getSupportedSourceVersion() /7%, 1&HJUIF .,

@SupportedSourceVersion (SourceVersion.latestSupported())
@SupportedAnnotationTypes ({
[/ RIERRAL PRER SRR T A TEMR 4 TAF R B S
})

public class JsonAnnotationProcessor extends AbstractProcessor {
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@Override

public synchronized void init (ProcessingEnvironment env) {}

@Override
public boolean process(Set<? extends TypeElement> elements,
RoundEnvironment env) {}

}

11.4.2 EMERALIERS

AL ER AR & XAF 2 )5, R T ik javac —processor BEREXT HETAbHH, FRATTE 20K Ve AR Ab
FEATAEN—A> jar XA, [ERF, FTFEAE jar XLEPHSII—/> 4 A javax.annotation.processing.
Processor [ 32645 1 jar S A PR AL PSS , XA S R AR AR T jar AR B %
1) META-INF/services E 5, jar SCOFffEHS Y B SREEINIE 11-1 P .

logansquare-compiler-1.3.7 jar

T i METAINF JsonFieldProcessor.class
v services f ;
1) Javax.annotation. processing Processor

pockege com, bluelinglabs logensquare. processer. processor;

B MaNFEST.MF +import com.bluelinetobs. Logansquare. onnotation, Jsonf ield;
v 8 com. z
¥ i processor public class JsonfieldProcessor extends Processor
* 4] JsonfieldProcessor i
» 1] jsonObjectProcessor public JsonfieldProcessor(Processingtnvironment processingtnv)
» U] MethodProcessor {
» [} OnysonParseCompleteProcessor L ; sper(grocessinglnv);
¥ 1] OnPresenalizeProcessor
" 4] Processor public Class getAnnotation()
> type | {
+ 4] JsonAnnotationProcessor 11 return Isonfield, class;
» L jsonFieidHolder }
>
» public void findAndParsedbjects(RoundEnvironment env, MapeStri
» {
» for (Element elemmnt . env. gettlementsAnnotatedtith( JsonFiels
vev 1

javax.annotation.processing.Processor SCIFI N 2R EMRALBE RS 200124, WRAFAEZ UM
AePREE, LMATEER TR, AT .

com.bluelinelabs.logansquare.processor.JsonAnnotationProcessor

EHE P ESIFIE 0 jar STFRY H SRE50, IR AR TR SCH R H 2 ERERE? IR
AR sre/main/java [f2% H & il — 4% M resources [ H %, ¥ javax.annotation.processing.
Processor SCIFGHE 54T, Wl 11-2 frs.
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Branci: develo... > LoganSquare / processor / sro / main /

n EricKuck Merge branch 'master into develpprnent

i jsva/comiuetinelabs/lonatsauare/processor thrige branch rnaster i deveionment

i resourcesMETA-INF/services Tt commil

A11-2

B — AR, TEMALIRESFTTER) Android Studio TFEMAUR Java Library 2580, Wi 1%
S Android Library 267, PRIJy 76 S 3045 PRI VAR 7T 2 ) javax (0TI, iR
£ % 7 Android Library ) JDK H1f

F AT L M B AR B, B Google JFIE 1 — 124 AutoService[*3] (1K
B OIT K B T, 5IAXARBEG, TR FEE LA C K Processor B #i ] @
AutoService FEfFRC RN AT 52 BT E ML, B 2MUS # JsonAnnotationProcessor i X ANF .

@AutoService (Processor.class)
@SupportedSourceVersion (SourceVersion.latestSupported())
@SupportedAnnotationTypes ({
/1 GTERRALRRE SRR I T A TERR 20 AT R B e
})

public class JsonAnnotationProcessor extends AbstractProcessor {

@Override

public synchronized void init (ProcessingEnvironment env) {}

@Override
public boolean process (8Set<? extends TypeElement> elements,

RoundEnvironment env) {}

}

11.4.3 android-apt'#& {4

FRATHIE , PEMRALFRARFTLENY jar SCHF RAEGEHIRGRAE , RIS 2 TR A2 HE], Bk,
£ build.gradle H15 | AMHIH I iZ LA provided J5 3 A& compile U5 IA, 1BAINTF

I https://bitbucket.org/hvisser/android—apt
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dependencies {
provided ‘com.bluelinelabs:logansquare-compiler:1.3.6’

compile ‘com.bluelinelabs:logansquare:1.3.6’

MR, WATEA B —AEE, B2 android-apt i {4 9 77 . android-apt 2 7E
Android Studio S E FHEMRALBRAFA— DNRBHG M, ERER EZET .,

o UL G R ) 5 | AT fife Ak BR 48 FT AE B R BUBEAR A, A2 TR B R 4 ) APK
o

o REMRALEEER A RO RIS U B AR IR AT, PAGE Android Studio BESIE # 4R E] .

android—apt B FHAR T8, 1 SC 76 (8 21033 A Ah 24 25 pR B MO BEE Y build.gradle ST
gIA apt e

buildscript {
repositories {
mavenCentral ()

}

dependencies {

classpath ‘com.neenbedankt.gradle.plugins:android-apt:1.8’

apply plugin: ‘com.neenbedankt.android-apt’

G VL apt K977 205 A TEAF AL RS R BOZEAF R RO

dependencies {
apt ‘com.bluelinelabs:logansquare-compiler:1.3.6’

compile ‘com.bluelinelabs:logansquare:1.3.6’
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ANR=ERRE R EELLT

ANR J& Android "—MA S, B—AN 4 Android AT T ILFH % ik T
4, B2 Application Not Responding ( B FHFRFF WL ). #H{5 M3 Android F A& [1[7]
g 2 a2 R e RS, ANR fETF A E A R el REAS S 2k il B
{H— B 5 #E4T Monkey Wi, ANR HBLAORER R LA 1, ol PRk 4307 5 (v - ok
eI R A ER,

ANR 9 EVAASS 2 ] P AR VE APP il i, JERGE SRR, e s T AR, FTOF
HATUR S, YR i (B0 5 ) BFgis 8 ANR XHEHE, AR5 %4 Android
FIPER AL X A XHEHE,  AnfEl 12-1 Js .

A12-1

XA AR Logeat, —MEAT A& B ANR LLJZ traces.axt Z574E, JmISTEMNA . TLAKE,
B ANR EZR PN TE AR P CORZAERHRAE, XBHRAT LIRS © 5fr " 1%, F
T FHFE P45 o LR AR I, B eRE © Wi 7 4, 259X AT . Android B’J
KU R P Rz n] A& B — Se RS He g 24 1 APP g s £ B E X S AHEHE, ANR % F—

R PRV RANREARSZ Z 00 . S AN L & 2E Crash /),
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12.1 ANR =EREHE

SUA 4R IR ) UT 2R BB A 25 18 ANR A= A= R — e P

o HRTAFFBA LSRR, FA0 U AR IEAE R 7 Sh— A, YRTH R TR
Rl PR ZE 1.

o SRR OEEEATE, FR i TREM A KR R 5L

HHE ANR A SRR [R], R AR AR, AT EJF, 742 ANR BRI =Fp,
HET UK E] Android HPUKLH A4S =4~ ( Activity/View, BroadcastReceiver il Service ).

KeyDispatchTimeout

R UL — RS, SRR View BT (FaE MR FIHERFE RS E]) (5 8) MGk
(G2 LIS

BroadcastTimeout

J5L A JE BroadcastReceiver [¥) onReceive() BREGETTHE FL AR, 7EFFEMEE (10F) A
Joi: e AL 3L

ServiceTimeout

P D B — R R, TR Service A5 oI sRERAERFAE R[] (20 &) PG
TERUALTE,

12.2 BiBIRY ANR [EEEHS

o W FHFRIT UL RARAFAERERTERAE, fIUnTE UT ZRFE b AT M4 aK ,  BE R4S sl sef
BeVESE, TRES 30 UL R o St b R PR SE . SR HE Android 4.0 Z 5, AR
1E Ul 26 FEh b f T 25 45e e, Bt NetworkOnMainThreadException B,

o R UL RS0 FARR B8, MmiJCiEAF L P s A
o FEHTAY ST B AR AT TAE, TRES R CPU fdnd &,
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12.3 ANR BYEGIFISHT

&S ANR B, FFEETLLESE S Logeat H BRI REIAI T FHLAERAEAE T /data/ant/
Uchsttjt##ﬂf%fﬁffﬁﬁﬂﬁg{ﬁg

12.3.1 Logcat H&

T EFRA T i A LR AR PR — S FERT R AR A N L & 4E ANR, BR T 7E Logeat 1] LIF
FIHE Y traces.txt SCIFRY H &S,

Wrote stack traces to ‘/data/anr/traces.txt’

AT AR R T PR H AR R

ActivityManager: ANR in com.ascel885.anrdemo (com.ascel885.anrdemo/.
MainActivity)

PID: 8672

Reason: Input dispatching timed out (Waiting to send key

event because the focused window has not finished processing all of the input
events that were previously delivered to it. Outbound queue length: 0.
Wait queue length: 21.)

Load: 13.11 ./ 11.92 / 7.37

CPU usage from Oms to 736lms later:

61% 947/system server: 24% user + 37% kernel / faults: 11884

minor 106 major

1.3% 8672/com.ascelB885.anrdemo: 0.7% user + 0.6% kernel /

faults: 7276 minor 17 major

54% TOTAL: 21% user + 31% kernel + 0.8% iowait + 0.1%

softirg
CPU usage from 6373ms to 6910ms later:
43% 947/system server: 29% user + 13% kernel / faults: 29
minor

24% 1156/LazyTaskWriterT: 22% user + 1.7% kernel
8.6% 1044/ActivityManager: 1.7% user + 6.8% kernel
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[ G0 SR e T ANR S 300 FH & A i, B2 bk THTEN Emifs B4, &2
CrashAnrDetector FTEIH T I AI(EE .

CrashAnrDetector: Process: com.ascel885.anrdemo
Flags: 0Oxe8bed6
Package: com.ascel885.anrdemo vl (1.0)
Activity: com.ascel885.anrdemo/.MainActivity
Subject: Input dispatching timed out (Waiting to send key
event because the focused window has not finished processing all of the input
events that were previously delivered to it. Outbound queue length: 0.
Wait queue length: 21.)
Build: samsung/kltezn/klte:5.0/LRX21T/G9006VZNU1BOJ4 :user/
release-keys
CPU usage from Oms to 736lms later:
61% 947/system server: 24% user + 37% kernel / faults:
11884 minor 106 major
1.3% 8672/com.ascel885.anrdemo: 0.7% user + 0.6% kernel

/ faults: 7276 minor 17 major

54% TOTAL: 21% user + 31% kernel + 0.8% iowait + 0.1%
softirg
CrashAnrDetector: processName: com.ascel885.anrdemo

CrashAnrDetector: broadcastEvent : com.ascel885.anrdemo data app anr
ATLIEF], Logeat HE(FEH EEQFTUMTFAE.
o FEANR 9282 S 74045 . MainActivity, com.ascel885.anrdemo.

o %t ANR BIHEREZ R 2 ID: com.ascel885.anrdemo, 8672,
o ANR F2AERGJRIA (2R7Y) . Input dispatching timed out, BT KeyDispatchTimeout KA

o ZSERBEREN CPU S . 1.3% 8672/com.ascel885.anrdemo: 0.7% user + 0.6%
kernel / faults: 7276 minor 17 major.,
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12.3.2 traces.txt HEEER

M Logeat i H 5 BIRATATLAKIES| & ANR #9 BRI R, AR ANR (928581, {HIZiX
R TF R M BIEAR T | & I B RS 4 T, O Tk — B RfE 8, OTH ZMIT ANR
b b AR R A AR (S B SO /data/an/traces.axt, 33O AT LA 25 Terminal H1 4047 adb pull
4 NTFHLAY PSR AE G b DU e i e, Tl i 4045 U1 5] MacBook Pro 951 | .

adb pull /data/anr/traces.txt ~/Desktop/

{81 SCAS B R RS AT XA S, — PR AE SO RSk 4 s vl DL B 0] fE S350 ANR ROMERR (S
BnF.,

————— pid 8672 at 2016-04-25 21:59:14 --———-

Cmd line: com.ascel885.anrdemo

ABI: arm

Build type: optimized

Loaded classes: 19845 allocated classes
Intern table: 5035 strong; 0 weak

JNI: CheckJNI is on; globals=271

Heap: 24% free, 16MB/21MB; 53963 objects

DALVIK THREADS (13):
“main” prio=5 tid=1 Sleeping
| group=" main” sCount=1 dsCount=0 obj=0x87789%ef0 self=0xb4£07800
| sysTid=8672 nice=0 cgrp=apps sched=0/0 handle=0xb6fedec8
| state=S schedstat=( 246636720 148938849 453 ) utm=18 stm=6 core=3 HZ=100
| stack=0xbe5bd000-0xbe5bf000 stackSize=8MB
| held mutexes=
at java.lang.Thread.sleep! (Native method)
- sleeping on <0x165e2275> (a java.lang.Object)
at java.lang.Thread.sleep (Thread.java:1031)
- locked <0x165e2275> (a java.lang.Object)
at java.lang.Thread.sleep (Thread.java:985)

at com.ascel885.anrdemo.MainActivity.triggerAnrWithLongOperation (MainActiv
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at com.ascel885.anrdemo.MainActivity$$ViewBinder$l.doClick (MainActivity$$v

iewBinder.java:17)

at butterknife.internal.DebouncingOnClickListener.onClick (DebouncingOnClic

kListener.java:22)

at android.view.View.performClick (View.java:5155)

at android.view.View$PerformClick.run (View.Jjava:20747)

at android.os.Handler.handleCallback (Handler.java:739)

at android.os.Handler.dispatchMessage (Handler.java:95)

at android.os.Looper.loop (Looper.java:145)

at android.app.ActivityThread.main (ActivityThread.java:5835)

at java.lang.reflect.Method.invoke! (Native method)

at java.lang.reflect.Method.invoke (Method.java:372)

at com.android.internal.os.ZygoteInit$MethodAndArgsCaller.run(ZygotelInit.

java:1399)

at com.android.internal.os.ZygoteInit.main(ZygoteInit.java:1194)

A LA F] traces.txt SCIFHAT B T [m) BEE A2 0915 B B4R IR N E .

o M ANR HERRE A PR . 1D, DA RZsE]

————— pid 8672 at 2016-04-25 21:59:14 ---—-

Cmd line: com.ascel885.anrdemo

» FHLEY CPU %244 arm.
o HENTFEEE : 24% free, 16MB/21MB; 53963 objects..
o BERBIEAGE.
O LA “main”
O LRIEE: prio=5
Q A ID: td=1
Q ZEFARA: Sleeping
o EARTENFER.
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Q LBRHXFR: group= “main”
Q ZREPHERE: sCount=1

O AR HEEENRE: dsCount=0, HBLBEHEAIXLE R, sCount SHHEE
F0, EESEFRERSHERmMEM, M dsCoumt ASHEE N0, HIit,
dsCount A] DL ) W i 2R 72 2 75 i ik 2 it

Q ZEFEHY) Java XAk obj=0x87789ef0
O LFEA B Native 3G HuAIE: self=0xb4f07800
o KRS R
O Linux RGP RLR ID: sysTid=8672, ] LAF B ELLFR ML RS AR S A1
LRI : nice=0
LRAREAL: cgrp=apps
RPRIR LRI RIS sched=0/0
Q LA FE R EUAE . handle=Oxb6fedec8
o LI EFXER
O LARPEEERE: state=S

O B CPU HFAYAITHIE] . AR AFFFIS ] . LA PAT AR A A K BE : schedstat=(
246636720 148938849 453 )

Q B P AP EE (BA7: jiffies) : utm=18
O ARRAENZST R EEREE: stm=6
O BRPFTENLREM CPU TS : core=3
o LRRHERRAR B,
Q HEkHhE AR/ stack=0xbeShd000-0xbeShf000 stackSize=8MB

0O 0O O

Q MRS MHRTLIES], ANRJEH T7EMainActivity < 5 (ftriggerAnrWithLongOperation b
B T Thread.sleep $EL.
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at java.lang.Thread.sleep (Thread.java:985)
at com.ascel885.anrdemo.MainActivity.triggerAnrWithLongOperation (MainActivit

y.java:32)

12.4 ANRASEEFIE

AT RERAETF PRI AFTRES BN &L ANR (IR, BR T UDCAEEAE EER P ERERT
$eAF, AT AT A B T2 THARSATHN, AT S A R0 kE S ANR 95| A

12.4.1 StrictMode

J“FE R StrictMode J& Android SDK $#24E)—~ R A A LS o2 B AFE AR ER T B
%, StrictMode = FEG I A [m) 5

o ZEFEHME ThreadPolicy .
Q detectCustomSlowCalls: ¥ [ 72 SCFERT 4%
Q detectDiskReads: A5l A7 FERERESEIURAE
Q detectDiskWrites: Kill2 B AFERE RS AFRAE .
Q detectNetwork : A7 AE W25 545
o JEHIHLHRIE VmPolicy.,
Q detectActivityLeaks: KE S AFLE Activity it .
Q detectLeakedClosableObjects: A& & A7 7EA I (1) Closable X % it .
Q detectLeakedSqlLiteObjects: Kl f& 77 7E Sqlite X4 ik .
Q setClassInstanceLimit; 82 52614 F02 75 # e BR i

AR R, HAE) ThreadPolicy nf LAFIAGH AT REAFERY ELRARFERTHRAE, DR SLAGT
B [ RE G080 N A 2E ANR MR, T 2iE AR, FRATHARETE Debug MRA P E,
KA E A RAZSE M5, StrictMode O{E ARG 5L, FATT R T TERLHPIAG AL ATy il 4n
Application 3# MainActivity 22 onCreate J5 s 04T a0 FACASEN AT,
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@Override
protected void onCreate (Bundle savedInstanceState) {
if (BuildConfig.DEBUG) {
/7 FIRLR
StrictMode.setThreadPolicy(new StrictMode.ThreadPolicy.Builder().
detectAll () .penaltyLog() .build());
// FERE AL
StrictMode.setVmPolicy(new VmPolicy.Builder () .detectAll().
penaltyLog () .build());
}

super.onCreate (savedInstanceState) ;

T EREREACES A A penaltyLog F/RTE Logeat ATENH R, JAH detectAll FikERIA )
PR ARG I SR, AT R LR O FH A B SR TS L sesms , iR .

StrictMode.setThreadPolicy (new StrictMode.ThreadPolicy.Builder ()
.detectDiskReads ()
.detectDiskWrites ()
.detectNetwork ()
.penaltyLog ()
.build());

StrictMode.setVmPolicy (new StrictMode.VmPolicy.Builder ()
.detectActivityLeaks ()
.detectLeakedSqglLiteObjects ()
.detectLeakedClosableObjects ()
.penaltyLog ()
.build());

12.4.2 BlockCanary'

BlockCanary f&— P AER AR EREMIE REUE, ERIHIEM LeakCanary 221, HAEE
H MR A AFIERG . T BlockCanary 2 %2 R M 450 ) FLRAEH) R, B A9 BEA 2 A1)

1 https://github.com/moduth/blockcanary
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FH AL R T R BAF AL FRALA , 38 506 L 194 8,53 A 46 145 o st 18] A 4 B 2 7 e T 1Y)
pE], QSR I E AR R TR B, B EAE build.gradle H S HNAE LM,
WAIR .

dependencies {

compile ‘com.github.moduth:blockcanary-android:1.2.1’

// AWfEdebugtijd FiBlockCanaryilf AT R fdaRiig, nTLAX 4
debugCompile ‘com.github.moduth:blockcanary-android:1.2.1’

releaseCompile ‘com.github.moduth:blockcanary-no-op:1.2.1’

SRIGAE Application ZE P BEFTHC B FBIEAILRIAT, THAJATT .

public class DemoApplication extends Application {
@Override

public void onCreate() {

// TEFEHBER AT
BlockCanary.install (this, new AppBlockCanaryContext ()).start();

public class AppBlockCanaryContext extends BlockCanaryContext ({

// AR LRI, AR AR . H P uid, MR RIBHINTE ., LogfRfF (L &5

FREA (R BT AZS W E B
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Android @RI AR

F 5l N B9 T A ZRIRAT IR Y

REEREF EERRR M AR Z IR SCR, FERY AR N2 3

TS, BRI TEAR, FEANR, FLAPEORESR S HITERE, Mk ERBEM A

P 22 )3 5 [ R ) S

TE Android ', SRR AGIRZR, & UWAYA Thread ., AsyncTask , Handler & Looper .

Executors ¢, fESChRIHES, Il

TS B 55 oK AT, , — D oe B S D A R

YRR 13-1 fras, AR a—— T 4.

Thread

Y v

Executor

HandlerThread
Framework

| '

'

1 AsyncTask

AsyncQueryHandler

IntentService l

13.1 Thread

LR FEIE Java B S I —THEZ:,
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#13F AndroidBH 0 EBHEA

Thread J& Android 52 FEEE R B IERE, HIERZITEIHALE, BIRLREREA PIFT .
o 47K Thread 25 EE run Fik, WBHWT .

public class MyThread extends Thread ({
@Override
public void run() {

/7 EHBKEE, BlNSHES, MEERS

public void startThread() ({
MyThread myThread = new MyThread() ;
myThread.start (); // il start JAEhZE

o SZH Runnable 4% 0358 run 35, 180T

public class MyRunnable implements Runnable {
@Override
public void run() {

[/ FEBBAEE, BINSCIHES , MRS

public void startThread() ({
MyRunnable runnable = new MyRunnable () ;
Thread thread = new Thread (runnable);

thread.start () ;

Android B &R LR FRA BT L EBIET Linux REGEHY pthreads, 7R FHZEAILI40 =
PRI 2E R .

o FERE: FABWFON ULLR, MENHBMES), E4AFERXIZETT Android 4,
[ BT e 7 LAY UL JCE . Android RGTUNEALI BN FLLFE T B U i, IBamis
il Hy CalledFromWrongThreadException SE, B FLBEAGERME UL, ZFH Android
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B Ul TRAAZERE2R., FLEPAHEMY Handler Z2IFHATHRWRIMHEE, &
FEM AR Ak T B . R, dn SR B BAE i A9 B A R T2, IRAE
A] BE 2 BH ZE BAF] F 8 LA 8 Y B st b 2

* Binder Z&#2: Binder &AM TARIM R Z RILBRABE, SRR 17—
Leiih, FICRALIEH bR PR ALENIEL, XEHBREFERGRS . Intents
ContentProviders Fl Service %, fERI/MHEIM T, NHATT LI Binder ZF2E, H N HF
Gk s R o E 4R . — IR RFEET ] Binder AR 1937 52 N4
— AR H A FE T AIDL 3 D485 M Service

o FHR kA fERN A BAAELRRE RS SR, W YRIEIE R, s
BEHITIR RS, TEFHRIES . 7 Linux 24020, FLEMEGLEZ
. 7E Android HEZ2Hr, i WindowManager T 7 2 HAEAL R Ul LI A&
AR ANHE B U1 YRR

13.2 HandlerThread

HandlerThread & — T8 T Looper I MessageQueue 22, 43z HandlerThread i,
2 [FEF A B Looper 1 MessageQueue, SRJGSEFFIHEMATAEE, B/ run JIKEAWT .,

@Override
public void run() {
mTid = Process.myTid();
Looper.prepare () ;
synchronized (this) ({
mLooper = Looper.myLooper () ;
notifyAll () ;
}
Process.setThreadPriority (mPriority);
onLooperPrepared () ;
Looper.loop();
mTid = -1;
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{1 HandlerThread B4FARIF A E AT E A C LRI MLES Looper, EHIFIEEME L
B, BT,

HandlerThread handlerThread = new HandlerThread( “HandlerThread” );
handlerThread.start () ;

mHandler = new Handler (handlerThread.getLooper()) {
@Override
public void handleMessage (Message msg) {

super.handleMessage (msg) ;

/7 AEEEENE E S

}z

HandlerThread & 54— B BAF, BAS b iy i B R IRUF AT, B RARE 2
1, R ARZ R —E R, BAS 4T 55 AT RE 2w T A PAT S8 BOAE 55 BHLEE
HandlerThread [ PFHLEIAE T 76BN E Looper ML B Z M AFAETES KM, XA E&Hl it
¥ HandlerThread.getLooper() 553 —BHAESRVESC LAY, S Y HandlerThread HE#T & HEU0H
BRZEAZERRE, HESWTF.

public Looper getLooper () {
if (!isAlive()) {

return null;

/1 WMRARCZRD), IBATE Looper HERHFZHTN 5T
synchronized (this) {
while (isAlive() && mLooper == null) {
try {
wait ()
} catch (InterruptedException e) ({
}

}

return mLooper;
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AR B 55 2R AE HandlerThread JF 4G40 B2 AT EEEAT L6 RN IR L RAE RS, T LA
#'5 HandlerThread (1) onLooperPrepared pREL, f4UNA] ATEX A sRECHA1E 5 HandlerThread X
HKH) Handler 52431, 33X [A] it a] LAXF SR B FA 19 Handler SE6, 840 .

public class MyHandlerThread extends HandlerThread ({

private Handler mHandler;

public MyHandlerThread() {
super ( “MyHandlerThread” , Process.THREAD PRIORITY BACKGROUND) ;

@Override
protected void onLooperPrepared() {
super.onLooperPrepared () ;
mHandler = new Handler (getLooper()) {
@Override
public void handleMessage (Message msg) {
switch (msg.what) {
case 1:
// Handle message
break;
case 2:
// Handle message

break;

public void publishedMethodl () {

mHandler.sendEmptyMessage (1) ;

public void publishedMethod2 () {
mHandler.sendEmptyMessage (2) ;
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13.3 AsyncQueryHandler

AsyncQueryHandler f& Ffl F 7€ ContentProvider [ [ $4 77 5 2 ) CRUD ( Create, Read,
Update . Delete ) #4E TH2, CRUD #AE UM E]— B i) TR R P IRAT, HHR1ESS
RN ZE R, KE ot 18 W X% 45 A ] AsyncQueryHandler FOZRFE, 38 W 2 LR
AsyncQueryHandler J&— M52, 46K A Handler, ilid# % ContentResolver. HandlerThread .
Handler %552 L%} ContentProvider f5:A-484F , JRHRIA ' 4nf&l 13-2 iR

token
Cookie
Result

Handler Thread !

token token | token —
Cookie Cookie Cookie Ispalc =
Uri Uri Uri ¥ Handler

- - -

Data Data / | Data / Looper
token
------------------------- (ookie fp==m=mmmmmmm ==l
Result
B13-2

AsyncQueryHandler 3125 T 10°F P44 J5 12 R AA% ContentProvider, 4351 X5 17 _E 17 156 2
CRUD 84

final void startDelete(int token, Object cookie, Uri uri, String selection,

String[] selectionArgs);

final void startInsert(int token, Object cookie, Uri uri, ContentValues

initialValues);

final void startQuery(int token, Object cookie, Uri uri, String[] projection,

String selection, String[] selectionArgs, String orderBy);

I Efficient Android Threading
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final void startUpdate(int token, Object cookie, Uri uri, ContentValues

values, String selection, String[] selectionArgs)

AsyncQueryHandler f-F-28 0] UM 92 Fro =R 5B 1 A 1] 8 RS, AT 31 | i Y CRUD
BAERYIR S5

@Override
protected void onDeleteComplete (int token, Object cookie, int result) {

}

@Override
protected void onUpdateComplete (int token, Object cookie, int result) {
}

@Override
protected void onInsertComplete (int token, Object cookie, Uri result) {

}

@Override
protected void onQueryComplete (int token, Object cookie, Cursor result) { ...

}

13.4 IntentService

SATAEE Service 10454 M HURE A7 EL0RRH), BB E A AR — 52
A H THEHETE Service T SCIITE TR A AERTAE S . Android B] A T —4> Service [
FZ . IntentService. IntentService B A Service —FEMIAEAEIRY, [FRHBIRALE T 785 G &b it
R AT S5 r08LH . 5 HandlerThread 2511, IntentService tH21F— G G LR PIF AT T A
HE%, A4y Context.startService 58—~ Intent ZERIIZS KA LIS 3 IntentService )7
BT, WERMET IntentService IETEIZITH, AR AXASHIY Intent #5253 APAFIHEFTHEBN, B
FJF G AR FRSE AN AT E LSS 5 LR IntentService WA TEiE T, PN LR 8h—A0#
{1 IntentService, )7 GERFEAIN FATAIEFALIEEMZS , IntentService Ff 245 E B4 J
Wi, I IntentService NFq B % # T shah
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IntentService 4 B & — N4 2, H L, AT Z 498 7&K T 5B onHandlelntent J5 %,
FEIXA 7 i s BRI 5 & A 30 552 5, [ BS7E 2 M 7 i @ R A super(String
name) & AR T, BRI,

public class SimpleIntentService extends IntentService {
public SimpleIntentService () {
super (SimpleIntentService.class.getName()) ;

setIntentRedelivery (true);

@Override
protected void onHandleIntent (Intent intent) ({

/1 BEAT SRR G AR PR AT

LS R Y setlntentRedelivery 77 USRS N true, HB4 IntentServie AY onStartCommand
Fridbs 2z ] START_REDELIVER_INTENT, XA}, #15E onHandlelntent J5 R [8] 2 i #EF25E
7, W2 EEHESh, intent JF 2 HH#GE

MR, L Service, ANEIZICAE AndroidManifest.xml SCF M SimplelntentService .

<service android:name=" .SimplelIntentService” />

i A A IntentService IS, FEATATLAABE I I IntentService J&ifi 1L HandlerThread &
SHUR GAES AL RE, (ARG R, TR,

public abstract class IntentService extends Service {
private volatile Looper mServicelooper;
private volatile ServiceHandler mServiceHandler;
private String mName;

private boolean mRedelivery;
private final class ServiceHandler extends Handler ({

public ServiceHandler (Looper looper) ({

super (looper) ;
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@Override
public void handleMessage (Message msg) {
onHandleIntent ((Intent)msg.obj);

stopSelf (msg.argl) ;

public IntentService(String name) {

super () ;
mName = name;
}
@Override
public void onCreate() {

super.onCreate () ;
HandlerThread thread = new HandlerThread( “IntentService[ “ + mName
+ 1"y

thread.start () ;

mServiceLooper = thread.getLooper();

mServiceHandler = new ServiceHandler (mServiceLooper) ;

@Override

public void onStart (Intent intent, int startId) {
Message msg = mServiceHandler.obtainMessage () ;
msg.argl = startId;
msg.obj = intent;

mServiceHandler.sendMessage (msg) ;

@Override
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public int onStartCommand(Intent intent, int flags, int startId) {
onStart (intent, startld);

return mRedelivery ? START REDELIVER INTENT : START NOT STICKY;

13.5 Executor Framework

FAVRGE, QISR (FINLR), RAFEIFRIR, A0S0 A5 % L A 1 1
HFHS, IasmmBIN HMEGE. [T Java Executor HEA2 AT LU o 25 it S AL i g pleax A~
[, SR AL . Executor HEZR R HF R F R AL TUNFRESS .

o AU TARARM, (Rl i BAS R P il REGS fE X LE A FR AT RUAE 55 1O KK
o KL S BERRREAML EER

o ERAREPIT R BOF R TS R

o HERPITERE, I [ R SRR AR

s FEGIERIRILR BIE G4, I HRIELRR I TER 0] LRI 545 FL P

Executor HESL LR IE—~ % A Executor FI4% L5 X, Executor 1Y 3% H W20 BT 510
B ERITT, B EARRT A ShRE A .

public interface Executor ({

void execute (Runnable command) ;

H A& FH AT DLt S0 Executor 3% IS execute J7EEMIMSEEE H Y Executor 25, H¢H]
PR BRI i A i — R A T Runnable.,

public class SimpleExecutor implements Executor {
@Override
public void execute (Runnable runnable) {

new Thread (runnable) .start();
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MR, SEBRI S execute JyEARA R IK AT Y, E T ERNBELIAS, L5
SINRE, MALH LR, KFRAT S IR TR RS, XM SRk
FEE MR EB, Executor HEHL AT A& HFPRAL T HUE LAY, NEWMT.

o [E5E R/ AN 8T Executors.newFixedThread Pool(n) B, Hrp n Fmgdefibrbzk

R

o AR K/INPLEFEN . 33T Executors.newCachedThreadPool() €4, 445 8 AT 55 LU T
i, R ASOIHB LRI T, SRR 60FRIITHIES, S
1% AT PATES R A Bh S, Dﬁtjq{jifl\éihiﬁ/\*ﬁﬁﬁ%w\&' RN AE A -

o PAANERFRAYZE RN . 3T Executors.newSingleThread Executor() B, XA R ke
HA — PR RITHATHE S I R R 55 .

e LR FE M ER 2T ThreadPoolExecutor 2822 FAGEERY), il it ThreadPoolExecutor 7F
KEF VLA E XL —217 8, RO EZREF XA I 1E R EE L.

ThreadPoolExecutor executor = new ThreadPoolExecutor (
int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
TimeUnit unit,

BlockingQueue<Runnable> workQueue) ;

* corePoolSize: ZURFRE, BLAMS —HAFE TAREM S, BV SATHA E 55 5 24t
B, REUNT RO, BN IR, AR A R
FEAAL LT

* maximumPoolSize: Fr REFERL, MLEBRBOA THEOLBRE, HAEFAIIC &0 1, X
SRS A NARE, HIALBERE R RERECIE,

o keepAliveTime: ZEFEM)ZS NAFTERTE], LA 0025 RIS (E] M i A 2 i, 2R 2 o
5, HILBRBSETHROLEL.

e unit: keepAliveTime BB, AIEMA TimeUnit K H NANOSECONDS,
MICROSECONDS, MILLISECONDS Hi SECONDS,

o workQueue: ZFE AT A 522 v AT .
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13.6 AsyncTask

MICEETT Sk YRR AT LA R, AsyncTask JETE Executor HEAUIEAM EoEATHOERE, E508
HFEmHES B a3 TARLRE P IAT, R R 5 el TARZR B B AE (s, (A
AsyncTask — 2z FIB AT 75k,

public class FullTask extends AsyncTask<Params, Progress, Result> ({

@Override

protected void onPreExecute() { ... }

@Override

protected Result doInBackground(Params... params) { ... }
@Override

protected void onProgressUpdate (Progress... progress) { ... }
@0Override

protected void onPostExecute (Result result) { ... }

@Override

protected void onCancelled (Result result) { ... }

H, BRT dolnBackground J7 2 e TAEZAR P IAT, HABMER 24 LB hidT, Hik
A T i L N AR AR 1 . AR B AR, 2 PR EEH — T AsyncTask 5 B
#hy. B, WAIFETM, AR Android REMAT, AsyncTask HRIAAHE, 0
2 13-1 iR, 7EAFRMARGRA D, AsyncTask 1Y execute fil executeOnExecutor /7 i%kMiE{ T4
SePE2E0 .,

F13-1
AP Level execute 773k executeOnExecutor 773%
1~3 BATIAT AT XA Ty ik
4~10 I T T AT XA J5 1k
11~12 IFArihdT PATECE I T
13+ HATIT PITEH T

e155e



Android & 2R #ER

A LIES], WU AsyncTask HATHE S T BIFATHITHIIE, ABALE API Level KT 13
IRRAS b #Esdi ] executeOnExecutor {0 execute .

— AR PR IR A AsyneTask 300 2t =2 /AR, W Z AR AsyncTask A
AT S R E T ihar, AR H A 1 AsyncTask s THEBN , R SR AT ST 58
MZ)G, ASHEEHRIT F—1 AsyncTask " I4E55, 1E executeOnExecutor(AsyncTask.SERIAL_
EXECUTOR) 5 # API Level KT 13 MRS LHNTT execute() J7ik, #REREXDHCR 5 IR
AsyncTask &5 A MAT, IBATEMNEZ CPU &4 b, w0 EA LAMES ol LLEIR 1T, K
AT 55 TG L AE BRI P HEBN . SRS N RE . Z BT AS X M E L& i1 T AsyncTask w1y
ThreadPool Executor 8 8 #% LA FEEUE RS0 CPU AZEL +1, IBAIANTT

public abstract class AsyncTask<Params, Progress, Result> {
private static final int CPU_COUNT = Runtime.getRuntime ().
availableProcessors();
private static final int CORE POOL SIZE = CPU_COUNT + 1;
private static final int MAXIMUM POOL SIZE = CPU_COUNT * 2 + 1;
private static final int KEEP_ALIVE = 1;

public static final Executor THREAD POOL_ EXECUTOR
= new ThreadPoolExecutor (CORE_POOL SIZE, MAXIMUM POOL SIZE,
KEEP ALIVE,

TimeUnit.SECONDS, sPoolWorkQueue, sThreadFactory):;

13.7 Loader

Loader J& Android 3.0 FFER5 | ABY— T8 N HESR , EAH151E Activity o Fragment
rh SRR ARG R, R e BERIE A A et , BERE Kt & i Bl . Loader FE
2R K i) APL EEUF

* Loader: M#ATHEAMYAELAE, B T LI AL R ARAIE O, G — IR Ewsas
Ja , ERLS TR MRS TE O B S A MU i Ak T 2 AR

* AsyncTaskLoader: Loader )28, iR X, EIEIET AsyncTask SEHLHY 5 A K
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;, Bl TERY, FERYUHLE loadinBackground Jiik, TEILH AT HARSHAE N
LR (e

* CursorLoader: AsyncTaskLoader 25, %% 73Xt ContentResolver i) query #24F, SCHL
M ContentProvider "2 504 I D RE -

* LoaderManager: 15225, Activity Fl Fragment BKIAHRZ CHK—1 LoaderManager HIXS 4,
FFk#FH R %t getLoaderManager BIA] #KHL. LoaderManager J& I REH — P ali & 24~
IE=REO0E D8

* LoaderManager.LoaderCallbacks: LoaderManager B [EIEHE T, FEAMTF =ik
Q onCreateloader(): #JIHAEIIR [Bl—AF 1 Loader SEHi.
O onLoadFinished(): *§—~#k & 5¢ MM R 2 )5 22 MR AN 777
Q onloaderReset(): 4—™In#RaH4 B H BRSO 2 X AN ik

— MR Loader 1 FHHI 740 .

public class ContactActivity extends ListActivity

implements LoaderManager.LoaderCallbacks<Cursor> {

private static final int CONTACT NAME LOADER ID = 0;

// XHH) PROJECTION HARHLIDAIH &M FE

static final String[] CONTACTS SUMMARY PROJECTION = new String[] {
ContactsContract.Contacts._1ID,
ContactsContract.Contacts.DISPLAY NAME

bi

SimpleCursorAdapter mAdapter;
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

initAdapter () ;

// ifit LoaderManager #I#fifk Loader, iX2:[Fl##F| onCreateLoader
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getLoaderManager () .initLoader (CONTACT NAME LOADER ID, null, this);

private void initAdapter() {
mAdapter = new SimpleCursorAdapter (this,
android.R.layout.simple list item 1, null,
new String[] { ContactsContract.Contacts.DISPLAY NAME },
new int[] { android.R.id.textl}, 0);

setListAdapter (mAdapter) ;

@Override

public Loader<Cursor> onCreateLoader (int id, Bundle args) {
// PRI Loader HIMLZ, WAMEH cursorLoader
return new CursorLoader (this, ContactsContract.Contacts.CONTENT URI,
CONTACTS_SUMMARY PROJECTION, null, null,

ContactsContract.Contacts.DISPLAY NAME + “ AsSC” );

@Override
public void onLoadFinished (Loader<Cursor> loader, Cursor c) {
/) RGERBRTIMESCEIRE, R AR B AR

mAdapter.swapCursor (c) ;

@Override

public void onLoaderReset (Loader<Cursor> loader) {
// Loader BXEBEJSHIEIVE, 7EiX HLaT LIk o m K
mAdapter.swapCursor (null) ;
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13.8 24

Android F-£ RUE T WIS 005 A FRER, BN TAEMAT VG FRAO 575 2244 FLEA MOk 55
WKE, HABRUATILNEE.

o RIS RRGIR, Bl CPU RIS,

o oL R BB RE RIS

« SIMERAF LS.

- BHRMRIRBH QIO RE 5 TR,
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AndroidziEFF L SR

¥dE 7 5EAE Android N FHTF R P HIEEZ LR EMNAE, TS EHREREEG . A EdE
FAAE = M R B A 5 . BB ASTEIF FIME Y S FF Hﬂ‘/ﬁﬂ]%}aﬁﬁzLhﬁﬁl?l‘lff'i”mﬁﬁiﬁé. Xf
B PEREA & R A 5200

JUSC B, RSN IO 2 A A R G e g 1 T A A i ) B A X e
TEFFFIEE], BARLSHEcE X o HRERE RS AR SCE R AEfAE X b RUFSIE
K5 A B2 v A ) B A S S B S5 A B X R it . Android B FHIT R A R ZFpal ik
PIFIE RS TT 5, AR E— 1T 4.

14.1 Serializable

Serializable J& Java if & (UFRME, &R AW R RS ZAFIMEFEZ —, HA
BT Serializable 4% 1 [9 Java XA 0] DLSEELFHIME . X FPERI AR 28 Java XTS5 R,
FEANEad#E 1 SO I A 7T SV R Java X R (1954 72

Serializable #% 2 —FpRiR4E O, W2 W CBITE, Java (EEXT XA ST 7514k
PR B R RIS, EF bRt b S0 ER 2t 42, 285 fi & B el
FEO LR R et X FHERBERAR ™ 4% 03 e AU X MO %, i ASEPRIs H oh—
BACRS S b B HAE FH 5 X

B X Java X G2, B A B0 92 B Serializable $ 0, FA bt fEh S 2 N
serial VersionUID (1 iAS 5 AT FIAL B SCHK , serial VersionUID 7852 JF 91 Ak it #5211 56 3iF
FRB AT G0 A 3% 3 RN R 6 O 4R T S FIE IR A x4, Rl 4k m
XA serial VersionUID F1 415 & N AY X 4211 serial VersionUID BUEAE], W R 504k fi sy
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H B InvalidClassException 54, 1R 07 90 465388 15 4~ 0 (6] ) PP S AR R Il 7 B . o
FESz R A8 A2 serial VersionUID (4 (IDE AFRATEENLA A ), ERIAF .

public class WenkuBanner implements Serializable f{

private static final long serialVersionUID = 916501062446384003L;

public int mAccessTime; // AIKiiln]Ad[HE]
public ArrayList<Image> mContentList; //¥#&E %

public class Image implements Serializable {

private static final long serialVersionUID = 8723340374426479692L;

public int mType; // ZSWIHRIH. 1-3CR4%IFE, 2-308Y
public String mIconUrl; // E#RURL

public String mvValue; // id

/**

* BRIAF s R, VRS MR

*/

public WenkuBanner () {
mAccessTime = 0;

mContentList = new ArrayList<Image>();

WREE M — X%, BSOS OutputStream, {41111 ByteAmrayOutputStream ,
FileOutputStream %5, $EF A 1X 2L OutputStream % 5 —~ ObjectOutputStream X% 1, SR 55
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A] LI ObjectOutputStream XF 4 () writeObject J7 B Xt R AT F 54k, T5EERMZE, HER
FIF I REETFEH, EIAREM ] Reader Al Writer X Ak T4 19 7730,

N7 ¥ WenkuBanner X4 FFIMLBIRES:, o e BAERESE EOE—A S0, HTFA#FIL
JaBEdE, RIGHLEAR writeObject Ji, BRI .

/**

* XFTRFYE

* @param type ZEH!

* @param obj EHITFILHIXTER
*

private static void writeCache(int type, Object obj) {

if (!SDCardUtils.isSDCardWritable()) {
LogUtil.d(TAG, “SDCard not writable” );

return;

File file = null;
FileOutputStream fos = null;

ObjectOutputStream oos = null;

try {
switch (type) {
case TYPE BANNER:
if (SDCardUtils.createBannerFolder()) {
file = new File(ReaderSettings.DEFAULT_ RECOMMEND BANNER
CACHE_FOLDER + “/banner” );
}
break;
case TYPE RECOMDDOCS:
/] ...

break;
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case TYPE CLASSIFICATION:
//
break;

default:

break;

if (file != null) {
fos = new FileOutputStream (file);
oos = new ObjectOutputStream(fos);
if (oos != null) {
oos.writeObject (obj) ;

oos.flush () ;

} catch (FileNotFoundException e) {
e.printStackTrace () ;
} catch (IOException e) {
e.printStackTrace () ;
} finally {
try {
if (oos != null) {
ocos.close();
}
if (fos != null) {
fos.close();
}
} catch (IOException e) {

e.printStackTrace () ;
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ST Ak ) A #2 AE B Ak A AR R A X Y, o EE R T N RO e e A R e A
InputStream, Bl 4 ByteArrayInputStream . FilelnputStream 2 PEEEEETE ObjectInputStream Xif
Zrh, A EH readObject JTiERIAT, 1BAJA0F

private static Object readCache (int type) {

File file = null;
FileInputStream fis = null;
ObjectInputStream ois = null;
Object obj = null;

try {
switch (type) {
case TYPE BANNER:
WenkuBanner banner = new WenkuBanner () ;
if (!SDCardUtils.isSDCardAvailable()) {

return banner;

file = new File (ReaderSettings.DEFAULT RECOMMEND BANNER CACHE_
FOLDER + “/” + ‘“banner” );
if (!file.exists()) {
return banner;

}
obj = banner; // fRIERFE{EAAnull, HZERIEH
break;
case TYPE RECOMDDOCS:
//
break;
case TYPE CLASSIFICATION:
//
break;
default:

break;
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fis = new FileInputStream (file) ;
ois = new ObjectInputStream(fis) ;
if (ois != null) {
obj = ois.readObject();
}
} catch (FileNotFoundException e) {
e.printStackTrace();
} catch (StreamCorruptedException e) {
e.printStackTrace();
} catch (IOException e) {
e.printStackTrace();
} catch (ClassNotFoundException e) {
e.printStackTrace() ;
} catch (Exception e) {
e.printStackTrace() ;
} finally {
try |
if (ois != null) {
ois.close();
}
if (fis != null) {
fis.close() ;
}
} catch (IOException e) {

e.printStackTrace();

return obj;
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14.2 Parcelable

H T 27 1) Serializable Jg&: JDK $EALAHE O, XA F2040 7 R FRESL olH 451G, i
Parcelable /& Android SDK #& {1, ‘EJ&3E THAEW, B THFES #E S TR, HikfE
Android H 5 FERE TG ) 58— {# FH Parcelable

Parcelable 422 RSN T

public interface Parcelable {

public static final int PARCELABLE WRITE RETURN VALUE = 0x0001;

public static final int CONTENTS FILE DESCRIPTOR = 0x0001;

public int describeContents () ;

public void writeToParcel (Parcel dest, int flags);

public interface Creator<T> ({

public T createFromParcel (Parcel source);

public T[] newArray(int size);

public interface ClasslLoaderCreator<T> extends Creator<T> ({

public T createFromParcel (Parcel source, ClassLoader loader);

R, SCH Parcelable JFARZ Yy, 585 Kat (RARACHS, X (145 X RACHS 2215 4k LA
] R FNAEY . GFPERRF BLREBEIHAY, 7E Android Studio " A] L% —A~ 44 A Android Parcelable
code generator IAfI{F, W& 14-1 FiR,
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e o i Browse Repositories
G- Parcelable © O Category All v

Sort byl nime. v CONE TOOLS
| Android Parcelable code generator.

FRRAR 73555 downloads
Parcelable Code Cenerator(for kothn's ¢ ... aaass Ipited 15/6/5 ¥
SR YO0s Plugin which generates Andro:d EllRRable boilerplate code for you
g SerializableParcelable Generator 4 e - Vendor
SpeRyOcES bt Michal Charmas
michal@channas.pl
Size
354K
HTTP Proxy Settings.. Manage repositones.
141

LRSEE , A Android Studio 1 HARL, #EFERE Java K Bookltem, FbRAT#EFT
JF Generate XTHEHE , 0& 14-2 Fins.

3 public class Booklten {

4

5 public String mName;

6

7 public long mLastTime;

8

9 public String mTitle;

18, Generate
‘n public String mPath; RN e
12 } Constructor

13 Getter

Setter

Getter and Setter

equals() and hashCode(
toString()

Override Methods... “0O
Delegate Methods...
Copyright

Parcelable

A14-2

FlUbreil; Parcelable #2460, ZAf{4uk A S FRATEF Bookltem 5540 i3 Parcelable % M
e, REHREFHRE R, SR REanT,
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public class BookItem implements Parcelable {

public String mName;

public long mLastTime;

public String mTitle;

public String mPath;

@Override
public int describeContents () {

return 0;

@Override

public void writeToParcel (Parcel dest, int flags) {
dest.writeString(this.mName) ;
dest.writeLong (this.mLastTime) ;
dest.writeString(this.mTitle);
dest.writeString(this.mPath) ;

public BookItem() {
}

protected BookItem(Parcel in) {
this.mName = in.readString();
this.mLastTime = in.readLong();
this.mTitle = in.readString();

this.mPath = in.readString();

public static final Parcelable.Creator<BookItem> CREATOR = new
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Parcelable.Creator<BookItem> () {
public BookItem createFromParcel (Parcel source) {

return new BookItem(source)

public BookItem[] newArray(int size) {

return new BookItem[size];

ALLIEF], S Parcelable #6110, TS SCHLL T ILA .

* describeContents: 4% TN ZE A, —MEERIAR [EORIAT,

o writeToParcel: JFFMLINTTE, HEMEHES AF] Parcel 2845,

o HiZ5HYParcelable.Creatorf¥ 1, X AN AL P Jr ik
Q createFromParcel: SFFLII T, B Parcel iBJEY Java X452
Q newArray: $&MEZE SIS RS AL A EE ]

14.3 SQLiteDatabase

SQLite f&— R EHH LR REARIE, CREREERD ., SH0TEERR>—E®
FILE KB WNAFENAT , F55iE SR ahit & L, Android F1i0S #A B T SQLite U2 .

SQLite B 1 2 FHACATAE 2 2200 56 ZRUEE, Android R40IFAE 745 SQLite Bd ZEAH &
BefE, (B TH API ALY, HEHKEMGREFERICTS, BHAS A, FHit, FHEAXH
BT R ZEE SQLte () ORM HESL, HIENAAT S WA B 20 HAIHEA,

GAYEN T, BT Android N 2 15 8088 4 19 2R IA H 5% /& /data/data/PACKAGE_NAME/
database, TMi3X 4~ H SRAETFHL Root ZJ5 ] LA ELHEVT M By, PR BURRAS B A7 it 30 B0d T =2
RO BTN, O AR TR, — AR S v R TR URAY sqleipher’ BRBUEESRSEHL,
sqleipher f&—/ IR SQLite MY &, SCRPXTEE RSO 256 7 AES % .

I hups://github.com/sqleipher/sqleipher
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14.4 SharedPreferences

SharedPreferences J& Android “F {5 #2 4l i) — MR B RO FAE APL, — RO AT N HI ) —
wEHAREER, HAFRE P EEXN 7%, SharedPreferences 37454 FEHE 2SR AN boolean .
float, int, long LA M String AIFEAEAIBERR . i TJ075 &2 &M BUE 4484, SharedPreferences #H
HeHA 5 AL B 2

{di Ff SharedPreferences SEBUAIFEAEEAE , F2a] LI4rh =4,

o 3RHL SharedPreferences %4 .

SharedPreferences mPreferences = context.getSharedPreferences (PREFERENCES

NAME, Context.MODE PRIVATE) ;

e jfi1it SharedPreferences X R iZHAFNEAE SharePreferences H %R

mPreferences.getBoolean (key, defValue);

o 3£HY SharedPreferences.Editor 3142 .

SharedPreferences.Editor mEditor = mPreferences.edit();

e iH 1 SharedPreferences.Editor 325 AX#E%| SharePreferences 11 .

mEditor.putBoolean (key, b); // HA Boolean KEI¥HE

* A commit PRECKE S ARVEHEIEEE, M58 R g1

mEditor.commit () ;

fE Android &4t ', SharedPreferences (%15 B J2& A XML X4 B IE X ARAF 7 /data/data/
PACKAGE_NAME/shared_prefs HgHi), IEFIEL T, HAL APP sl B a0 & 2Bk viln
B A~HEM, {H—H Android % Root ZJ&, XA~HRHF LIRS UIRIE] 7. Bk, WERN
HEARFEUR(E B, 7F SharedPreferences Ui T INE GG, — AR HE.

o TEXTBIRHAITAFE Z AT INE, EERBUS AT, AL Java INARE AP 5E
B, ALnT LA RS R 4 0 Afp 5 T IR 9 40 Facebook F) conceal JeSEEE .

o E3E(§FH SharedPreferences (9% 242 secure—preferences’, JCAUIT & # Fsh4i S g

1 https://github.com/facebook/conceal

2 https:/github.com/scottyah/secure—preferences
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Ao, TR

IR, LETPIRR DT GEAREE B B T A B an el 22 AR R IR R, X — R T L 2%
AATE 40 BERNES

14.5 JSON

JSON [ FRJE JavaSeript Object Notation, ‘B J&—Fh 4% & 2 (58 A2 Beg 2, Android SDK
JF A= 32 HF JSON A& AT AT 5104k, JSON m] LA IS sl i FH 5™ 72 i Bt 28 A X, L
F- 80% 9 APP 151K 55 S ) 8 {5 S 204 T JSON A%

T Android 4= JSON ffeflr APL PEREAR 22, R/ IR A B 7 — &40 8 5 F B bk
REMIPREUE , ELARTLIZS% (TR B SR T A S B RMER ) — STAEN 4.,

14.6 Protocol BufferszNano-Proto-Buffers

Protocol Buffers' J& Google #0153 . & TG —Fh iR 23k i) 5 S L 254 i 17
fitk X, el XML, (HEE ) SR SRR, RS S R A i E RPC B sc i g =,
ERHTE RPN, BRSO 51F 5 T, SFE I, i R F I g i Edas =,

SR AR v E AT H th i T Protocol Buffers, )4 75 % s ¥ 4885 o 1% 1% {4 ] Nano—Proto—
Buffers” fiA<, M@K Protocol Buffers 234F AR H TUAHACHS, ATRESIGIN APP NAE 5 T,
SEAPK (AR . MERETRIE, ANEEME, SMRTGET] 64K J7 LSRRGl

14.7 FlatBuffers

Google FlatBuffers’ J& Google i 4% % i H At XoF 1 R SRR ) 1oz AR Fe B s UG, 85
B, BRI FEIMERBUE, TR EAE TXF C++/Java ZEE SO 4. FlatBuffers f&2—MEHE
PEREFNGE IEE F A RS . AH LA Protocol Buffers M 5, B WS S Bk &.

1 https://github.com/google/protobuf
2 https//github.com/google/protobuf/tree/master/javanano

3 https://github.com/google/flathuffers
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FlatBuffers F9%FPE 5 A .

o JFILIE AT ESTOAREL: FlaBuffers ¥ 7 5L BIRFAIEE S AP, X Su %R RE T
PAFFEAE SO, tnT DU o 4 BT 540, T B HAE T i A T 68, MHELZ T,
Protocol Buffer 1 JSON %575 ZHF MM AX P IR, FlatBuffers BIZ5H L EHE L) —
HERIERORAF, AAFEEEER T2 .

o WAFE A PRRERS . Bl Ui Rl e — B AP R SRR G2 i X, AT AN A7 o
Ac.

o SRRTRGIT: PO BUNAE KR W REZMET TR, A REREITIA TG
AFEIE.

o XHHEVA: FF Cr+llava F, AT EHAMKIEE .

FlatBuffers 1| i A SRR A HiioA% X, 15— E R BE_E0 A AT OB, At 1 Rt e b fiE
IS, XbFRAEAS AT 5 AR T R AR TR
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Android WebView Java #
JavaScript ZHIFfE

AR RS 0 LT # )2 Hybrid Fft =4S T Native APP Fil Web APP (£ 05, B
PRUE 7 HPARSS , AJAS APP 7 — @R B & a8 EHnae 1, A # T se s E 61 4
U0 N AR Hybrid 5523 Sl 5 ﬁ U 4T3 Java F Javascript 2 [A] A3 (5 , 35 4045 9 5
Java Qe[ [ Javaseript ; Javascript WA FH Java

1 Android JF & P IRATE FH WebView ZH4E 4L HTMLS U AY, WebView PR T
il Java Fl HTMLS BUf A JavaSeript BIA 28 B HE 11

15.1 Java iR JavaScript

Java [ JavaSeript H 1 pRECIR T2, RFEEHATA0 FACRS RN AT

mWebView.loadUrl ( “javascript:toast()” );

Horfr | voast() J7 S HTMLS BT JavaSeript BREL, 1EAUTF

<!'DOCTYPE html>

<html>

<head>
<meta http-equiv=" Content-Type” content=" text/html; charset=utf-8" />
<title>{ii/R Java WM HTML5S B JavaScript Jik</title>

</head>

<script language=" javascript” >
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<!\ ——4Rft% Android # Java fURSIEH-->
function toast() {
alert( “ascel885” );
}
</script>
Kll== [ —=>

</html>

15.2 JavaScript i Java

WebView $£4t T—1% A WebSettings (Y T HIRLH L WebView H1(1) JavaSeript A<
F Android B FH#Y Java Jrik. SCBUEDRARMIH, HGE =LK,

o A WebView XHX[1) WebSettings S {1 set]avaScriptEnabled /57 % f# i JavaSeript
FHHIThEE .

* i H WebView Y addJavascriptinterface J5 285 N HIH Y Java X4 555 45 JavaScript.
o 7E JavaScript A iE FAD IR — 5858 tH R Y Java XFRI 5
P PA—AN SRR, Sek A — TN HTMLS G

<!DOCTYPE html>

<html>

<head>
<meta http-equiv=" Content-Type” content=" text/html; charset=utf-8" />
<title>{#i/n JavaScript W Android Java Fik</title>

</head>

<body>
<!—-HAfyjavaobijectifif&AndroidiEi il kA avakt R4 F—->

<input type=" button” value=" JJElLog” onclick=" javaObject.

”

printLog( ‘ascel885" ); Vit
<input type=" button” value=" E7"Toast” onclick=" javaObject.
showToast ( ‘ascel885’ );”" />

</body>
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</html>

JE & — FRFEES JavaSeript WY Java X458 X .

public class JavaObject {
private static final String TAG = “JavaObject” ;

private Context mContext;

public JavaObject (Context context) {
mContext = context;

}

public void printLog(String message) {
Log.d (TAG, message);

}

public void showToast (String message) {

Toast.makeText (mContext, message, Toast.LENGTH LONG) .show () ;

G 7F WebView HAYZEERAEIERINE .

WebSettings webSettings = mWebView.getSettings();

// ffifffgavaScript

webSettings.setJavaScriptEnabled (true) ;

// ¥ JavaObiject WA i JavaScriptiA, fEJavaScriptP Al LT javaobjectifilRix
M OF

mWebView.addJavascriptInterface (new JavaObject (this), “javaObject” ):

LKA JavaSeript P8I Java J5 59 07 UK R T BRAER, (BARER R, 7€ Android
42 ZRI ARG, ERHZEAAER R L2l S5l R A MEEFR WebView LIS
frifi, BARATZ A5 42 BAYAEA 28, M Android 4.2 FFUR, Google 185 T X MU,
FeA T u] LA Al Bk i J5 5, M S U 2 X B #8 45 JavaScript I8 H 7 238 I @
JavascriptInterface JEfif, WEAUWTF

public class JavaObject
/) BWEHAL. .

@JavascriptInterface
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public void printLog(String message) {

Log.d (TAG, message);

@JavascriptInterface
public void showToast (String message) {

Toast.makeText (mContext, message, Toast.LENGTH LONG) .show() ;

B4 BEK T, 7€ Android 4.2 Z i F2 Gt ARAS iz an o] Bk X A~ %2 e fR B 7 AR A
FFHME addJavascriptinterface X R 52, FE i FHRILAMMERE . FATHIE, JavaScript 4 —Fh
HHHEBIAME, /002  FEEEHE alert, UK AHIAME confirm FIZEH 1 AME prompt, Xt
R %] Android i) WebChromeClient 25, 452 LL T =~ k.,

public boolean onJdsAlert (WebView view, String url, String message,
JsResult result) {
return false;
}
public boolean onJsConfirm(WebView view, String url, String message,
JsResult result) {
return false;
}
public boolean onJdsPrompt (WebView view, String url, String message,
String defaultValue, JsPromptResult result) ({

return false;

A LA B)5X = A E S R0 — 1 X R [0 45 Javascript OS5 RSB —FE, FIMI#H 2
JsResult 581, XA — DA /R IR EE KA 5 1 onJsPrompt J& JsPromptResult 257,
B JsResult 72, WA A FAFRARMEERME, M EmmT,

public class JsResult {

private boolean mResult;

@SystemApi
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public final boolean getResult () {

return mResult;

public class JsPromptResult extends JsResult {

private String mStringResult;

@SystemApi
public String getStringResult () {

return mStringResult;

RS, String R B EE R AT LU FE Z M5 R, HAik, FRATESE onJsPrompt Ji ik
VERM T RMEM A, Bt XAk, ARG SCIAE JavaScript HUHFAFERE R (XFRL
onJsPrompt AZH1() message ) {51845 Java, T Java $U07 58 UGt REUEHEIR (M 45 R 40 F 15 SR TP
3 (XFRZ onJsPrompt (3R [F1{E mStringResult ) {5845 JavaScript, JEAEIAT .

o TN E LT RIERAE JavaScript Fl Java Z [BIHATHEGH, Hik, BAFERT
XA E ARG PML, ATRLZ JSON %30, XANFAF sl e & A a2
 type . 144 method . 24K args &

* 7E JavaScript PEEFE—HE, Bl LA prompt A ESCE0K A SCATMUE B
&% Java ]2 WebChromeClient 25f) onJsPrompt s, TEX N 3 MUE B TiE
Fr, ATLIARRIER . ks . SEEERER, @i Java 9 RSHHLEI AT LASE B 3% 5
[ Java J5ik,

« BT Java FEPATREE )G, FIHE, % EE CHIR EME AR, I
JsPromptResult 12 [2145 JavaScript.,
LR, BARSCHERGE A RE M TR EME, MEAABL EDAS, EORT &

Fpilik, GFHESE, ENIFAE pedant' 3T EiR T RELLH T —MabH o] 5 69 FF IR R EU%E
2N safe—java—js—webview—bridge[2], F&AT0T LI B ISR .

1 https://github.com/pedant
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MVPIRIU R EH{E
Androiddf{scix

Android N HIF A& Y LEEAER], —4~ APP IR IAZEM IR A SRR A AL, B2 i
Android FFRBIAIFAZ, BT L& B R Z A, KEH EEH I AREE 1 AE Qnfal o 47 b,
{#iF Android SDK $2i£1) API, K5 APP BITNRET K. BlE ZELORIAEMBLZ, Android
REFIFFR R UL 3528 T MVC, MVP B MVVM (i, FERILZIE— P4, MVP RHE

(B MVP RO 2158 7 M, Wil 7 — LR T IRHESR S

UL SRR S T 5 41, AR A AE e MR ORGP AP AL S AU FLAT T
AT . AT | T L T

16.1 MVP BIEFELS

fL4: 1% Android B FHIF&F, View 2 (Activity, Fragment 30 [ X View ) /K3 T K%
BITTAT: . T AN ¢ B I A B . 2% sl A Y 5 UL MOC AR | A ZEAb FH 25 Fioll, 55 72 4
{5l DA PO 245 AR ECECHE . 4 P R AR B A o B e b . i FIRSEAR B —, View 2 UIS1E
ERBIRER, —1 Activity 8{# Fragment (AT FTHOTREE 4L T17. XA RANEK
AZit, BEE —ARESEZEE N, Qe T I AR f O BRI, E—Kifish e, N
T AR AU oy E T, ATALEGIA MVP X,

MVP {252 Model , View , Presenter, JBi4 8 S, BR8N 51 0 = )2, Wl&l 16-1 PR
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o View J22: WIEZ, & RmACrII6E, B F Activity . Fragment, View. Adapter
&L IR TS, SER TGS A R, B AR, View J2—
A5 Presenter ZM05H, sE WA LOGE S HEHEA (HIU Dagger ) 1977 :03K4%
Presenter (S0, FHAE UL (OB HHRIEZFEL Presenter, '

* Presenter J72: HFEGZ, RYPRIAMMEO, FERRE View ZH Model )2, %22
iE I View J23] B3 612 # 0  MiIE M, EZMATT View JZHF1 Model 2 A4 61 FI3E
b B View 20 4K INBGE K, IF0 KR RLE) Model 23R, [R] B e W
Model JZ2HAREREE R | B 200 RG4S View J2, DA ITTSE 0 5 16 A Rt 36 o

o Model J22: BPREAFEIRDE, BNt fe M2 8s, A B R RS, XTI Presenter J2
SREAETT RS AR

i View Presenter Model

BH16—1

16.2 MVP 5 MVC RIX5!

MVP 222 8L MVC AEEfR ARG, MVC R EBE 16-2 B, f1MVP BAEEL, 7]
LA KA RIAE T

* MVP 1 View JZHl Model JZ2IF %A HiEHE {5, M2l E A Presenter [R5 ;
Presenter fl View DA K Model (972 B &R o 422 O UEf T % View 5 Presenter /&— X%
—1, MEK, B2 View Al ETREE L Presenter FeAL[alab | X EeFE AR g A A9

o MVC 1 Model J2H1 View JZ2 /& HAEEGH, 110 H Controller ZFETAT R4, WTLAREZA

View L5,
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Controller
View Model
H16-2

16.3 MVP B9FFiRESCH

16.3.1 Android—Architecture’

Google 'H /7t 9 Android UL ZEAYH)— R ZIBIF, JL-FALE MVP ZERYSCEL, JF 4]
DA B O AL 5 FRFT IR S, T s nl i e 4.

16.3.2 TODO-MVP?

MVP SR SEA B, oA (AT A R RAOHEDY , @i 4 T AOMRBEE A SC B A
i B30 DR AN R ZE DRAR U ) Repository, (RN 5 SCL S 4155, WA 16-3 B,

SQLite
Remote Local
data source data source

H16-3

1 https:/github.com/googlesamples/android—architecture
2 https:/github.com/googlesamples/android—architecture/tree/todo—mvp/todoapp
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16.3.3 TODO-MVP-Loaders'

{E TODO-MVP [1)JEfili =, i#id Loaders HLEIM Repository "FARICEEE , #11] Loaders #Li
RYEFAE T .

o PSR AIEE S . I Repository A7 EHRAEEIR %

* HiWT Repository BB, IF7ERE 2L Ak BT as 2 .

o (ERCE B T HOR AT, Loaders HLH 2T H SRS 19 Loader HES7 %1%,

NEW
SQLite
Remote Local
data source data source

(+ in-memory cache)

H16—4

16.3.4 TODO-MVP-Clean’

{E TODO-MVP [93EhE |, 2% Clean 4444 ° 9848, fEXIZH Repository Z [E]HE N T —
4~ Domain 2%, 784K ¥ APP 58 T =412 IR,

e MVP )Z: W HEMZ, 75 View F1 Presenter.
e Domain 22: 5242, R4 N use cases B interactors ISR A vl fEM
Presenter % 2 sh1E .

* Repository 2. BilEfEtEZ .

hitps://github.com/googlesamples/android—architecture/tree/todo-mvp-loaders
https://github.com/googlesamples/android—architecture/tree/todo—mvp—clean
https://blog 8thlight.com/uncle—boh/2012/08/13/the-clean-architecture.html
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HEW

H16-5

16.3.,5 TODO-Databinding'

TE TODO-MVP ({356l [, %54 Data Binding” pREZE SC IO FIEIE (0405, EIF A ™
FE MVP 5 MVVM B, BTSSR T ViewModels Fil Presenters .,

Data Binding REUERIGI A, W TRZFEAACISAEER, SC8L Ul JTH AEdR M 90E .
o S FIAR SR SO SE BB A UL TR SE5E

o FBEM—AEELMBSIEE—E.

o BT BCE IR N A Bl R

H16—6

16.3.6 HfthFiESELY
7E Google E 7l MVP FFESCHB S RATZ R, HLCLHMEIFRHE KA T H M MVP 5

1 https:/github.com/googlesamples/android-architecture/tree/todo~databinding
2 http://developer.android.com/tools/data~binding/guide. html#data_objects

e184 e



#1653 MVPER & EEAndroidd 8L R

P, Hr (A5 73 94 androidmvp \mosbyz nuclens’ EffectiveAndroidUT* MvpCleanArchitecture’ 25 .
P P

16.4 MVP fgtzak

il MVP ZHEUCEDEEM , JFXMURE ST ZE B, A LIT A4k,

o WA KA, HEREAHW, KT BURXINA View BIA], Presenter Al Model
JEIT e .

o ISR %2 i s B BRSO R A AR, R EEEON R Model .
o WNERPEHLZ R A A AR, RFABT R Presenter.,

e Presenter JZF View |2 M Model JZHIAC HARERETHE LAY, XA B TX) Presenter
BT EATI, [FIE i R m A O e, RS WD, B2 SEn] Psg
AR IT 2 A B AT S, B p—i i, RERS A B Nt —DhRE M T &t .

o BAAHTRL G R0 H AU, RERSIRE 5 UL BUA AR, D B F

o MRARIEFEIF & —A5MY SDK, MRIETIZT R, T 2824 UL BUAR RIS UL i
A, IR MVP B, OB UL SRS CAE View J2, B3 O CHSHCFE Model
2, TR AT LU SE IR 6 View ET00dk 2, MimikEsealifE O AR A UL A
KEHS,

16.5 MVP {Z{ERIIDEE

o BEIACHS2E YR o

o HFHET T RN, RO AR T, WRIT R A B REAR B TR T R — =
HARIZ G STRLE T RE AR AT BEAF A2 R R JZ IR T BA AT 45 5 R S B[] )2 2Z (A1 B4R
FSELA . AITBEREIRE) MVP 753 Fl 2 1 H 89

https://github.com/antoniolg/androidmvp
https://github.com/sockeqwe/moshy
https://github.com/konmik/nucleus
https:/github.com/pedrovgs/Effective Android Ul

WA W N =

https://github.com/glomadrian/MvpCleanArchitecture
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MVVM#=EZ{ ’zAndroid
DataBinding3tak

MVVM ( Model — View — ViewModel ) f#JJ&7E 2005 4= {4 2 19—~ Ul 2R pg i &
FHEE MVP 55, MVVM #4 Presenter 204 T ViewModel, [E]HF 528 View FT ViewModel (1) AL 2556
View JZ 7254k 22 A 31 2 ViewModel & 4724k, ViewModel [HEEZE{L L2 H 89 View 1)
Rl#, FFEET DA EEARE View FUEWE G FHHRIE, MVVM HEZE 25 X —V), MVVM
BRI ZZ B R WA 17-1 Fs .

______ 1
|
|
View [ [VlewModel »r,,N- %f Model |

N

BH17-1

TE Google 1/0 2015 K£x I, Android JF&ZRIBA LA T B 7 MVVM FLX S F 5 R 5U% Data
Binding Library., Data Binding Library f&— NI PREBUE, T LITE Android 2.1 C API Level 7) J22
JE ) Android 245 L i{#E . 7E{dfH Data Binding Z R, 75 24+ Gradle 1Y) Android Studio 4fif/:
WA K F 5% T 1.5.0-alphal, 1fi H. Android Studio BIRRAS S 1 1% K Fall % T 1.3

Data Binding FRBUER S| ATRRIE, E{FFHF] Data Binding i) android module [ build.gradle
AR IN AR REIAACE BN AT, Android Studio ¥ H h IR ATF 2% 75 f 4 i 22

android {

dataBinding {
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enabled = true

17.1 Data Binding .zt

Data Binding %947 J&) SC{4 FNE 30 09 A &) ST A SR AT, B LL <layout> 1E MARAG Rbr%s,
B AL data F view PIPARAE, HA data Fr% R SEIEIEGRE , view bRB sl R 7E B4 ff
FH Data Binding B3X /> GURN A9 A Jo) SCEFROARBRZS , 1BAIA0T

<?xml version=" 1.0” encoding=" utf-8" 2>
<layout xmlns:android=" http://schemas.android.com/apk/res/android” >
<data>
<variable name=" user’ type=" com.example.User” />
</data>
<LinearLayout
android:orientation=" vertical”
android:layout width=" match parent”
android:layout _height=" match parent” >
<TextView android:layout width=" wrap content”
android:layout_height=" wrap content”
android:text=" @{user.firstName}” />
<TextView android:layout width=" wrap content”
android:layout height=" wrap content”
android:text=" @{user.lastName}” />
</LinearLayout>

</layout>

data PRZEWGE LT — 4K user BRI, KHEZ N User 1Y) Java 2, 1E layout F1%
i F @{user.firstName) S5 5o BT user FA 8 53 28 4 R 7 —i
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17.2 EiEHR

ERACES Y user ZS PR 4L, Bl LUR TR FraR i POJO 2

public class User {
public final String firstName;
public final String lastName;
public User (String firstName, String lastName) {
this.firstName = firstName;

this.lastName = lastName;

WAl UJEUW R PRy JavaBeans X4,

public class User {

private final String firstName;

private final String lastName;

public User (String firstName, String lastName) {
this.firstName = firstName;
this.lastName = lastName;

}

public String getFirstName () {
return this.firstName;

}

public String getLastName () {

return this.lastName;

X} Data Binding i 55, b HEXMAAEHGE OESEMNAY, @(user.firstName) 2k :CRE AT L)
[ FAF Y firstName J&PE, AT LIGE T getFirstName() Jia] B FAA 1Y firstName JEPE. 245K, 1
RAFAER N firstName() 95 Bt 2 0T LA ) 21

17.3 #iR4HE

ERIAEOL T, Binding 284968 24 LA 5 3024 I E Binding 1 R B 40 & mink, {0 an s 3¢
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44 7 main_activity.xml, HB4 4 A Binding 2544 4 MainActivityBinding, XM & T AT A
M, Jf 2 S REIR A TS UBUR A, Bm g i IR B, TRAIRT T,

@0Override
protected void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
MainActivityBinding binding = DataBindingUtil.setContentView(this,
R.layout.main activity);
User user = new User( “Test” , “User” );

binding.setUser (user) ;

PRSI T RBAE SR, HARFRA T o] LU inflate 773K,

MainActivityBinding binding = MainActivityBinding.

inflate (getLayoutInflater ());

GREFRATAE ListView 58 # RecyclerView [ adapter Rl FHEEG E, Il LA gyt
SR E

ListItemBinding binding = ListItemBinding.inflate (layoutInflater, viewGroup,
false);

//or

ListItemBinding binding = DataBindingUtil.inflate(layoutInflater, R.layout.

list item, viewGroup, false);

17.4 HH4E

{E Data Binding (147 Ja) SCOF3RATUHL AT LA TR S8E , 250U T android:onClick AJ LA%H
SE Java J7ik. FRATH SRR E AT .

public class MyHandlers {
public void onClickFriend (View view) { ... }

public void onClickEnemy (View view) { ... }
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7E XML P48 U an T .

<?xml version=" 1.0" encoding=" utf-8”" 2>
<layout xmlns:android=" http://schemas.android.com/apk/res/android” >
<data>
<variable name=" handlers” type=" com.example.Handlers” />
<variable name=" user” type=" com.example.User />
</data>
<LinearLayout
android:orientation=" vertical”
android:layout width=" match_parent”
android:layout height=" match parent” >
<TextView android:layout width=" wrap content”
android:layout height=" wrap content”
android:text=" @{user.firstName}”
android:onClick=" @{user.isFriend ? handlers.onClickFriend
handlers.onClickEnemy}” />
<TextView android:layout width=" wrap content”
android:layout height=" wrap content”
android:text=" @{user.lastName}”
android:onClick=" @Q{user.isFriend ? handlers.onClickFriend
handlers.onClickEnemy}” />
</LinearLayout>

</layout>
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MREBEAIEE - =%

M EEF LA U AT B9 Cir b ol 52 i o) % SR 9 2l ) — A5 rh R Hh Y i it
Wz —, RN ZRAZ — R RS EAARR, TIETe)s im i,
Web #if il 278 shimd e , #A R Z R ATAAE A, (BEHE) — Mg B aa it &
SCXTGIE] ) —Fh—XF ZIHRIOC R, 2 — R RAPRE R A BB, B T B X R85
B A A ER . AR P MSEEEA MR - AL dOR A AR,
P SRR AT A A 1T e AL oA 52 B ) Ak AR ALY

18.1 HUE(ER

Android i FIF & fiep, 48 28 X Activity . Fragment, Service 25 AN [R) 20 {45l #F #ith 2>
Bl S, AR TR, TEERS HHAA RS, Wi E AR R g
feE, PEEBIRAH i 2 . A ANOEE e, B A 2 B BOR R
L, — RSl ] Ry DEHA B n SR N, T T3, T2l .

f5ilF— : Activity AR[E] Fragment Z 7 EHATHIG , LGMOEEH Activity R,
Fragment A il i getActivity() ZRITE £ Activity SEGIHENT AT PLEF] Fragment B (95240, M ifii ]
Fragment B %1% {i B ol & RIUEUE 17— S AL R TE Fragment PEREHE T, iL15F Activity
SIHIZAED, MIAE Activity FEEBANA] Fragment 22 [8] (14 850488 {5

Bl — « 24> Activity UL kL FIECE UL R ET, 140 Activity A Bk5% 3 Activity B, £
FH R Activity C, 7€ C PHUT—RIMRERS , T BB BAR S H FHFE Activity A, fE5EHY
P A T4 T DR, OREAS (LG i A et ifi ELA R U RS A

AT R LL ), SRR A ) USR] A RS, FROTSIA TR SIS
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18.2 |RIE

N, B, REBSEREARSEE, AR a5 B AL AR
i Sk ST, M SANE. Mt SR R EE TR, — 5 iz, FERLEt
S TRT K Android I FH A 2R F i ASb ] (i {5, M T S B b fa] AR i E 9

P SRR TS AR S AR ST B AY B 2 A T 1) 8y XS R 2R A RS ke (8] £
5, W35 T g T B E A ek, [RIES AT R Java s ge iy B R 7 =K.
FRLW R BT .

o FHf Event: — AT POJO 25, RAEEIE, A6EEIE0EAE. FA ML
. MSE I CERREEE R, KRR S RS R A S, TTIRIE A TR T R
F:, RAEHSRAT MR A, il SR RO B

o iTH# Subscriber: 1TRIGEFZER IR S, @ H 24— [F0R R B T X1
HOEATA R, STRE AT LATT B, ool ARG TR A F, TTRR& nT S | AP %%
MIHES, TLICZmm T n] LI el Bz S50k, IE0] DL & 5 4k E A% 86 SF 401K
AT & .

o A # Publisher: MRS, KA SRR FH RIS

o W% EventBus: TBTITM#E, HOFEME BMAAE, [WRHAES M iiahflsr % , a2
2k, TTIE MR A AR, AR HIE X B AE

F 4 B Y BARZER AT LAAE ] EventBus 13X/ FERYE MALE, & 18-1 R,

Publisher

Subscriber
onEvent()

Event

Subscriber

onEvent()

181

®©102e



$£18% URFHEANER: FHEL

18.3 FFiRSEIR

Android FFEERITFRIIMARZE , Bl Google Hi i) Guava PEHHEEL S —4> EventBus
B, BT Guava FEARBER, A TlERGIARZ RS, — AR AE ; &l
HJZ 0 EEA greenrobot ] EventBus | square fi¥) otto, 48K, ENWA —LLFFIRSZHE, BN
bhoyfeiyu ] AndroidEventBus', mexiaoke f) xBus®, B WU T greenrobot () EventBus % square
(1 otto HODLAL, IFAEMLEERE MG TAHRI O, A B AE 2R B3 5 P B I 48R
WA O BOE AR e . R R SRR RS, T EZEA 4 EventBus
il otto 3% IR SEBE

18.3.1 EventBus®

EventBus f&—1~% 1A Android S E b il S4B, HTHREH &, BA
H Java FEf#, PFUNTE Android S5 &, A REMEZRIER), JLHZTE Android 4.0 ZHTH RS L,
AT Z W Google (193X~ Bug 45 *.

Android Studio & Gradle i f] EventBus 2T 41 F fj S0 LA 58 .
1E build.gradle "PAINTELAMAANT .

compile ‘de.greenrobot:eventbus:2.4.0’

E LR

public class MessageEvent {
public String mType;
public String mContent;
I e

HEMEITRE, EPRFEAFRIZEA S B TR TR ABGE TR, FRSEEZ A
onEvent [ [F]1JE pREL

hitps://github.com/bboyfeiyn/AndroidEventBus
https://github.com/mexiaoke/xBus

https://github.com/greenrobot/Event Bus

SN -

http//eode.google.com/p/android/issues/detail 7id=7811
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// EMETEEM TR, R Eactivityds, IBAnLlilffonCreateifip
EventBus.getDefault () .register (this);

[/ TR (—E SR, F SR . DR REactivityZ, [LUH{EonDestroy A%l
I:IJ

EventBus.getDefault () .unregister (this);

public void onEvent (Object event) {
10 55
}

TEARAT—A 28k, Q2R A 73, B4 n] DL dn R ACRS AT S & A, X FELT
el 5 AT LAMCEX A AR 4 T

/**
* X event ZEALULGUR L fiAYonEvent () M S8R5
*f

EventBus.getDefault () .post (event) ;

EventBus Jt FYERES IGBAT(HTEM, MM “ZALAEMTRE" rEA, S
S

o FEUCHAAY PR B 0L onEvent T3k .

o —fREFANFAEXS R Event 28, 7R ZEZE, M APP 3 64K J7 %]
B AT RE

o T EventBus FAFHIZEAREIRYE, WA F] onEvent pREL

TEAR BRI, EventBus BB %A T 3.0 Beta A ', X ASKAS(E FH R iRa i 0 « 258
FECE " A, BRSBTS ZLL onEvent J13, W E{di FEf# @Subscribe finiE
BpwT, [lA4s 2.4.0 iASER T T HERE, Nl 18-2 iR,

PEFRATIIRF 3.0 (E 2N A AR IE

18.3.2 otto®

otto JE7E Guava i EventBus FEHUEERE 15X Android ¥ 5455 % i i S {F S L bR EU%, I

I https://github.com/greenrobot/Event Bus/tree/annotations
2 hups:/github.com/square/otto
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greenrobot ] EventBus F KA [FLEEM AZTRNEM 7, 7EVERE B4 EventBus 22, {HfH
Al L L EventBus R 1%, [FIFTHIREFHEIAH L EventBus (170 TIRZAEYE, M EventBus f'E RIAT LA
BHE, T NIhEERFE R R YERE, EventBus #FLL otto 75, 4N 18-3 THREXTLLIA . &l 18-4 1

REXT LRI BT

12000

10000

2000

$18E UmFRANERE: EHEL

®Otto 1.3.7

mEventBus 2.4

& EventBus 3 No Index

& EventBus 3 Index

E18-2
EventBus Otto
Declare event handling methods Name conventions  Annotations
Event inheritance Yes Yes
Subscriber inheritance Yes No
Cache most recent events Yes, sticky events No
Event producers (e.g. for coding cached events) No Yes
Event delivery in posting thread Yes (Default) Yes
Event delivery in main thread Yes No
Event delivery in background thread Yes No
Asynchronous event delivery Yes No
H18-3
EventBus Otto
Posting 1000 ts, Android 2.3 ~70% faster
Posting 1000 events, S3 Android 4.0 ~110% faster
Register 1000 subscribers, Android 2.3 emulator ~10% faster
Register 1000 subscribers, S3 Android 4.0 ~70% faster
Register subscribers cold start, Android 2.3 emulator ~ ~350% faster
Register subscribers cold start, S3 Android 4.0 About the same
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M otto B FIRT LAF BN ANE 18-5 s iydi s,

Deprecated!

This project is deprecated in favor of RxJava and RxAndroid, These projects permit the same event-driven programming
model as Otto, but they're more capable and offer better control of threading.

B18-5

ATLIEF], otto LbRC i T, FAFHRAEHINRERREE , HELE AT RxJava' AU E .
48R, RxJava BARMIEMF B RIREARRAE TOEE RGN, HIIRESTARAIR, FrFE
& FEE S A ARG, T Rxdava B G FCE 2002 AP0 R b 5, LT
PR RS 1o > e 7 5

18.4 S5MEELENR Android ["IBRIX B

B AR AT LA A Android 9 BroadcastReceiver 3 52 B 2% Fl 35 {4 () Wi W, (H& Sl & 1 T
WEWT Android REEHK M) HEHMF, B ARE AL, BEAE, Xl 55 A 1
54k, {#i FH BroadcastReceiver KE 4% T, 1fif H A A& A WARA T, FefEgcin iz
BroadcastReceiver FRE T WiWT RGP #E 14

T AL T TR R S M i O (A, (ELIRE APP 4 e e T L5 2 A R i A2
PSR ) TE BRSP4 T RE S Al DR AK A (R0 R, IREEE R BOROT & A 2 9Bl
AR SR FIALTE, TR, FR, WEEBA SRS, AH
PHRSE RS, AR, TERE LoRUL, MEFRAELF I BAMERER, FIEEAT ZAL IR
% AR

HREAE AR E, ERIAMZEME, HEREGEEREHER, RaEd

HECEBRELRRR A E . X TR RS, Bk EE B aE F 0 Bl 75X
BpwT,

1 https://github.com/ReactiveX/RxJava
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B198%
BEEiEHERtEE

AU RIS CE, ERTIESCanIL A, ARG R LRI A E ARG TR, S R R A
AN, XATBAAR AR R g . XA AT, RS A AR R [ 2 &M FE R
K-, T FLRESE BRI RAEEL 5 XHATBATT & I’YIF»AJJSLuu%%ﬁlé’ftf-ll’»lkmll. RENS B4 b 2k 44X
% 1% R R TR

Android JEXET Java it F T AN, LB SIS, B oC7 280G Java B4R AL ,
LA 210 Java Sl LA (mnglf' 1) Java iSRG ' Oracle (1) Java il #LTE . —0) 52 % A 4
PRGSO TE A R A I, [FIIHE 2500 i — e 258 R i b

19.1 Java FREBINTE

Java il LS — A0 5 A0 e AR I R LS

19.1.1 RS STHRIE X

DEACHS ST LSO 5P B R Java 2t 44, 1 HK/NG U, XU B &R java,
[RIHF, SO dtitAs U4t — 0 UTF-8

19.1.2 R HRIEEH

A SR A A SO DU 44

I http://google—styvleguide.googlecode.com/svn/trunk/javaguide.himl
2 hupdiwww.oracle.com/technetwork/java/codeconvioe—136057. html
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o NAUE B ECEVFRTIE, M1 Android Framework B9RRAL A I ANF

/*
* Copyright (C) 2008 The Android Open Source Project

* Licensed under the Apache License, Version 2.0 (the “License” );
* you may not use this file except in compliance with the License.

* You may obtain a copy of the License at

¥ http://www.apache.org/licenses/LICENSE-2.0

* Unless required by applicable law or agreed to in writing, software

* distributed under the License is distributed on an “AS IS” BASIS,

* WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
* See the License for the specific language governing permissions and

* limitations under the License.

*/

o Java SCIFPTTE package (U7, i 411 package android.net .,

o Java ZETF EAH R ARSI import 1547, — AW AE BT, BI40 import
android.annotation.*;, TN i%5 | A EAKIIZE, BIUT import android.annotation.SdkConstant; .,
[ import 18 EH BISAUEA T 04, ARIGA LI TR, Pl S AR ZEE ML
AL, 5 =7 RBURES I ARSI, AL, — e IDE pos LI E 2 A s AT
Vig e

o Java TRCEME X, A HRA A, (HalLMFAENARSEE o A2 MR 75 2 1R 18
SCFOEEEAEITHEY , Al G S A ) 2 B L SR s B, AN ALY
IR B G, R, 2 T AR AR U HE e e, o AN Bl A AR Ty

19.1.3 BIFERIFER

Fa W AR A HERR AT, 5 2 dE 0 G A B4 .
o ZAEHIEFES . N if. else. for. do. while ZHEAIEFMFES —REMEH, BMEE R4

e108 e
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—ARIRAECE A, BN EAERES, THMEEERERE, mE RS ER iR

if (isLogin)
login();
else

unlogin() ;

IEBf = EAEE S .
if (isLogin) {

login () ;
} else {

unlogin () ;

o GIFEAFASBOA BRI - AR PR BA 9 SR 68 FH ) B 8% LA e IDE AR [a)@LEAR S04, & H
PR UEACAS B aF i o] Bl e tE , — R LR 20 —14T 80 N8k 100 NFFF, Hit#ar
IDE F Zhi6f7.

o FHMMH: AEHTANRNEHEE R, TEKRBZEM T, EHEAFMNEA
JEFEEA . (1) Frkikey, ERRERMHZEE ST (2) 2R mESA R
(FBr. M. Sk mENTRE ., BEVHAHISE ) ZEn F2517. Y
R, WRALEmM EEZANET, — BT .

* switch 185 switch iBABR T EFELVE, SANMRAZAN, WREZEMW case Z [0
AT B0 break 1A, UM L // fall through R, HECHEYEY R, [FAT
—EZME default i557), —PFFEHTER switch 1BAJANTF .

switch (input) {
case 1:
case 2:
prepareOneOrTwo () ;
// fall through
case 3:
handleOneTwoOrThree () ;

break;
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default:

handleLargeNumber (input) ;

o BARATHIUY - ZEFIBR S AUB AT WRAFAEZ 093G, 2RI Java iy 5 AL AYE
SAHEF, AR .

public protected private abstract static final transient volatile synchronized native strictfp

19.1.4 WMRAAE

A1) iy 24 AT K e WAy 24 7% UpperCamelCase, 1] J5 15 44 FIZE 1 24 B A 24 38 06 /)N B W7 24
#: lowerCamelCase., H A H KE FH:#x, HazZa Ll F R0, a0 static final int
CONNECTION_TIMEOUT = 10000,

19.1.5 Javadoc

PRUERY Javadoe H WWHIFRICAI & AT .

/**
* JavadocH WLAYARIC

* @Eparam HIESEULY

* @return X5 ikiR FHE B
* @throws Jrikiibth =& iHiL
* @version FEHAYRRAS

* Rauthor FEHRMIMEE

* @see M

* @deprecated FRicET LT
_y/

19.2 Android $&i5G

19.2.1 HEXHWTA
A R SCHE i 2 B F RS _ B4R 47 M, BRiRAE/NG il .
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o Activity B0 Ja) SCIFR 25 4 activity_xxx.

* Fragment )47 5 SCIF 45 4 fragment_xxx.
o FUE ARG R SCHFR 2 view_xxx.
o XEHERIAR R S dr 44 A dialog_xxx.

o FUFIGIAG 5y S 44 4 item_xxx

19.2.2 BRBEMXHHGE

GEIRSCAF ) dm 44 UG A28 _ by R AR 907, MR eE/NG il -

o ALV b VENETEL, FlA0 bin_login.png, &HIfF/E ZMIEART, T2 Lk
HIMIEZS, #1140 bin_login_normal.png . bin_login_pressed.png % .

o ERREA 24 LL e YEMETEZR, 9140 ic_share.png.
o HstE a4 LA bg fE NI, 41 bg_main.png.

o R4 DL divider fE BRTZE, 6140 divider_gray.png.

19.2.3 EHH &

H M) fin 24 G Java AN, el R I RSe a2k, [R5 EARE 28 09 B A H
w5 A Android A& A2 BN, i dn .

o Activity 5T ELL Activity YERGZE, #1401 MainActivity .

* Fragment 5755 ) Fragment /£ NIG48, #9111 HomeFragment .

* Service K7 Z LA Service fE G4, #1410 DownloadServicec.,

* BroadcastReceiver 2555 % L) Receiver 1 545, U1 PushReceiver.
* ContentProvider 275 LA Provider YE N4, 141 ContactProvider.,
o THEGEL Ul {EARS, B0 NetworkUtil,

o FE LA IIEREZEL) Base JF3k, {440 BaseActivity.
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o BSCIAAIZELL Test fENGEE, BN HashTest,

19.3 CheckStyle B9

#E Android Studio H7, FATATLAZIA CheckStyle 14k #1474 i B0TE AORG A , 451N PAAR
5 A B9 HTEE H CheckStyle FIBLIN , SRIG AT LUMARIFREEFI -G, A2
IR B, HS IR, CheckStyle FYBCE 1] LIS WA 49 % .
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SFHERBEERT
BB AR

£ Android Hiiid B, B R EE M FK — M2 a) dr il X P — B H . W0 e At 1
{E Android N FHFF &t A2, JLP-HAS APP # AT (1% 50k 55 JoOC IR 2 SERlRE ), sl B an R
LEVR S TG — A0, ARl 5 X 4~ APP B ERHHESS . XA [l RBAS i | R % 2T A
Y Android AR BERY LA K B R LEKG F7 1T RO HE 11

Android ZJEF|ME, DT RAREN, HEEDEISNE 0 N A A #C 285 a8
i B — S IR SERRTF BHE W5 T8 m P A K= S AR RS B . AT — 2 B
Android JF &%, WS ZE/DTEOrhEE SEPA A O —EHEAIT R THA . TigkAH
RN, X FERTT K HESR T 5 #00L & JF IR A pR BU% 805 58 =7 (1 SDK LA H S WF& 1Y)
B MR REUE, DA OIARRME . R 7 WAL R, ATk EE 1%
#H9 APP B R4EH

20.1 APP B9E{H5Ra

M RZIRE, —A~ APP AYSAZEA T LIS A Z , BIR 2 FEREAESL 2

o NHBERETAWSR B, flingm. 26, WESA . #2585, ©a i
P, PO i S — TR A

o SERRHESR 24 E FHORGUSM S, 248 APP A7 AFME, e E s T, -
FHP = G 58 2B, Blntkse . BUErESs
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—NERAEIY APP 4249, F SE RO AR T B O 5 HLOR N ELAT W B 2 R 4
() — JRASE R ) 707 AR, AR B i ) G SRR 5 S JE B hRE . PERE . faue
P EARIGE SR, HT U ERGHE, FRATAT LIS B AP 20-1 Bzt APP 24414,
RN, LA AR TAERRAE AL, T A BISERIHESL A 004G - A11FE %ﬁ‘l'f.r;%ﬂ
BY52.

Vindows Phone

E20-1

AT U P AR 2 R DT AR 20— 2 B o T R AR A T A
A — P EERI A A .
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20.2 FEAEBMNESS

P EEI A , FRATTEE T UR R B 5 2 ) SDK, — R EER G H IR LU T LA Jr i
o HEPE BEOLAORRPE R A LI AR

o WJNE: SR AL TR A APL, JrE IR H HE R

o PERE: PEREAREAE, WMIGH IS mPERB AL 23t AN Je, ATRES: th LT B 4 R B

o SCP: SCRINIZILES T4, Hoal ek
o PORSCRE: BRI R Bug, JERRENS KNS B BT AR SRR A
o K/v: SIAPREUESHIN APK R/, W B s,

o JPREC WCRRBE T RO S, BRI R EURR APP ] 64K MR, NZE
AR

20.3 HEicHHEED

1L IO AR 55t T A SRS sl JT A, AR — Dl HL 2 Be . PR ABTEA
il A SR e et F e, R 2 Bt Bt H AR, — DRI R 05 1Y H g0 s
FIY Y . Android 2GR T Log EHEIC 3 Hidk, 78 Android JF & B LAE, FRATLF
AR IX A Log JSHEAT T SAA IR, il AN 4 Jepda il A4 TED H AR R . ST EnE s
MIRE 1% HEFRATEE] T Logger' AN IR H G ic s, ARSI H&iC ke n] LUX 450,
Logger [AIFEIEHE T RS0 Log 2SR L rit B2, (EUHE 1 an P FeE .

o {5 Logeat E RN AE . AHULAIILL N FHLILE APP s R H A G
AT

LR, K JPIEFEEL. TR S H i e A

ST

¥
o g AR JSON . XML A%

1 hups://github.com/orhanobut/logger
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B —K T Logeat 5 AZ 8 EE 17, W& 20-2 A

D/PRETTYLOGGER

D/PRETTYLOGGER:

D/PRETTYLOGGER: fI——————————

D/PRETTYLOGGER: || MainActivity.printPretty (

D/PRETTYLOGGER: Foo.foo 1 )

D/PRETTYLOGGER: b~ R e R e e o
D/PPETWLOGGER: | hello

D/PRETTYLOGGER:

D/PRETTYLOGGER:" |

D/PRETTYLOGGER: t {
D/PRETTYLOGGER

D/PRETTYLOGGER:

D/PRETTYLOGGER:

“Sample Konfabulator Widget”,
: 580,
1508,

‘main_window"

“d‘ﬁebuq" s lan

D/PRETTYLOGGER:

E20-2

MR Logger WAJETERNY, B MK ZEF ISON . XML g kb fl’!ﬁiff\_ﬁ‘f}i‘iﬁﬁlﬂ List .
Set. Map FIECZH 555 W, Java 225 8k :CAb i th . 02 Wfel fig ke e an SRR ASAEL F s,
G =2 Lng[\lils XA, B9 T Logger 6t 1) iR g

&, Logger H 54 HES Logeat, {HIRH JF A PAETES /AR H R BIREE: Y
Tk, WpBE P gl Ay X FRATTI R 1 timber’

timber 4& JakeWharton JFIRAG—A4~ HoGi00E, B RS 20T P EAHESS, A E LT
PR b 4 R AS [R5 H e sk s, flan, STENH S Logeat . FTEDH EFSCHF. TEIH
RN M85, timber i1t —F 7 Ch T LA el ek i FH 22 Fp 0y =C

timber B9 EVAEAR o, s AED RO S, th AN R H SR Gk, B,
Logcat 10 . SCFIC M . Z8 10 SER 55E, BRAMRAT G (X A it 22 1 e 47 HARFTER . BEfp

I https://github.com/pengwei 1024/LogUtils
2 hupsi//github.com/lake Wharton/timber
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%208 RBETFENMEBERETBCHRARERK

TR PRV RS A T LA S ek A AR S A L U B AR e, Bl i B R AT AR R IR
AT B2 26 Y H A5 s BT A

I, Je TR AT H 12 sl i timber+Logger+ LogUtils ZHAY, 4SRFEFH3 T, 1
(RARE AT RETRAT A Bl T, (RN R AT TSR I T B2 S H AR FITER 3 M 2% 1 H
A

20.4 JSON f#thrae

o s T 00 7= it 5 i 25 8 o 3 £ (R S =X, B SRR A R SR s, — SRR JSON
#%a. Android RGEWIFEA LML T JSON fEbTiY APL, (FUREREEAREME, M H A Rt
T A 1 A 3 T & B (SR IR R A 1 T RE . R, Sl oL T, RO S TRk s:
HABAEF5 1 JSON MEbTszil, JHILMUER RS APL, 2050 ZAEM AR, HAT JSON b il R
S EALSG AN R LR

20.4.1 gson'

gson J&& Google i1 JSON AT eR 0%, 0 LIKE JSON 45 53 KT 904k A XS B Y Java Xf
%, WH I Java RPRIEIE RN JSON FAFH, s T IF A & Fohifid JISONObject
FI JSONArray #5 JSON “FBOZ M HEA AT BUR , Wb 1 i eI BEdE, 1om 1 AR Ry B .
i1 gson fEBTAT, XN Java SRS M AIEMEITRC, SCRHMEEE S Java XTRATER
ABACT XS 42

20.4.2 jackson’

jackson 42 Java 18 5 B— N ATIA JSON BREUE, 76 Android JF& i RS, E8ALH =

. ja(‘kson—mre}: JSON it Ab FRAZ U R

I huips://github.com/google/gson
2 hupsi//github.com/FasterXML/jackson
3 hitpsi//github.com/FasterXML/jackson—core
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* jackson—databind': EHESEE REUE, SCHE Java XF G FI JSON T4 5 I A0 A HL 4% 6
* jackson—annotations’: databind {f FF /¥ 1 i pREU%E

BT jackson 2EEXT Java 157 38 H0Y JSON pREE, HBA A Android fifbsEilid, Puted
HEPEEREZIELTN APL, HIHLHADL JSON pREUE, HT Android V-5 2300 i 3 (08 K iR
2 U APK (TR

20.4.3 Fastjson®

Fastjson &P B [ 20 5] Y il 39— Java 165 5 09 PERE BLDDRESE 1Y JSON sREUE .
R “BEAFREICEL” M5, 8 JSON Parse BOPERESRTHBIME, SFRIE HAT Java
W PECRIB JSON . Fastjson $E S5 1], C@4) ZEHAEZEIFHL . BHEE
Web % iti . Android 7% P45 Z R0 7.

T2 Java 1B 5@ MR, FIL, PAFTTE Android Ff#FHIY, Fastjson ARl kG A5 A TR
ZX T Android T 7 TUARMITIAE, MG T K/, REAMEHMHZREY fastjson, {H
FHE |, fastjson IBAFAE—1% 1] Android 5 il i) IRA—fastjson.android’ . FIFRAERAF L,
Android RRA A5 [ —26 Android HEHUML dalvik ASZFRFRDIGRE, {45 jar /)N,

20.4.4 LoganSquare’

LoganScquare /2 it P 4 Wi 2 1) B 3 £ B A0 5104k JSON /9 Android pREUE, HIEJZ KT
jackson [¥) streaming API, & F§ APT ( Android Annotation Tool ) 52 B % % 05 3 /g, M1 46 &5
JSON f#Afr FFFIAEIPERE . 18] 20-3 J2 B A —9K Benchmark [&], M a] LI #] LoganSquare
F1 gson , jackson databind FIPEREXS L .

AL ERE T 1 . LoganSquare N iZ &5 HE gson Fl jackson . WIHLFI fastjson HHHE,
W R AR A

EEA R A R, B R Jar GNP 20-4 PR .

https://github.com/FasterXML/jackson—databind
https://github.com/FasterXML/jackson—annotations
https://github.com/alibaba/fastjson
https://github.com/alibaba/fastjson/wiki/Android % E7%89%88 % E6%9C.% A

L O N

https://github.com/bluelinelabs/LoganSquare
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"uim (median: 10.84ms, min; 8.52ms, max: 19.45ms
Serlalize 20

'.wmsamu (median: 0_51ms,mln. 0.38ms, max: 0.90ms

A20-3
% ~  BxEm | ki
2 fastjson-1.1.43.android jar 4% EF11:29 256KB  Java archive
@ fastison-1.2.7.jar S& TH1:14 417KB  Java archive
& gson-2.5.jar 4K T41:38 202KB  Java archive
# jackson-annotations-2.6.4.jar 4% T42:08 47TKB  Java archive
@ Jackson-core-2.6.4.jar &K FF2:0 259 KB Java archive
# jackson-databind-2.6.4.jar SF TG2:05 12MB  Java archive
% logansquare-1.3.4.jar &K FTE1:09 48KB  Java archive
E20—4

g, AR BRI AL R/ NV BN
e gson: 232KB.

¢ jackson: 25944741229 = 1.5MB.

* Fastjson: 417KB.

* Fastjson.android: 256KB.

* LoganSquare: 48 + 259 = 307KB..

MPERERMBL A/ NER G H I8, TR IR &L fastjson.android FE N FEREH A HER H (9 JSON
AT AN S AL
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Tt 10S V- H 2 Android 5, K2 B ERREAL TIFIRM SQLite LB, RIGIERSE
JZEERNH TR HZR) APL. SR B RSBl 4 APL PEREAR &5, (HUZiX 8 APL 4211
AR IR EHH, — AN A Bugs, 1 HACS A ZORAME: . A T X
AN, —FRINXS ZERWGT (ORM ) HEZLIHEL 1 ik, X Hrp b s B iz A -
ActiveAndroid' . ormlite” fil greenDAO’,

2014 4E7 B, — AV G098 a8 PES | % Realm™ 1§58 KA, BT TR 800 H B
BT BB A Mk it 5 %8, 2 FF Android F1i0S B RFEG, JHHME T Objective—C . Swift |
Android (Java) = KIES M APL, 4K, EMNHPCLEEME L s a, mE 20-5 s

20.5.1 ActiveAndroid

ActiveAndroid J&—Ff Active Record KU& ) ORM HE#L, Active Record ( 3520 H 5% ) J2& Yii,
Rails ZFHEZERXF ORM SEBL LR a2 73X & mT AR R () T A 5 e g Al T L ol P o i 6 2
B AE R, SRS SQL M. B BE R AR T AR Dy — A2k, H'/u‘?
UL save() 5 delete() X FE ) pRECHP AT

At ActiveAndroid BZREA AN TFHEPFTER T, i —1> Release WUAZAE 2012 4F A& A

htips://github.com/pardom/Active Android
https://github.com/j256

https://github.com/greenrobot/greenDAO

R

https://realm.io/
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20.5.2 ormlite

ormlite Ji& Java -4 19—/ ORM HE4L, & 4% JDBC % 4%, Spring Fl Android ¥ & . 7£
Android RIS, B0 5 T

o ormlite—core': RZOREHE, JCIBEMMS A, BATUE TXMEORE, 23 ORM
Mk S5 ) DG B AR R

e ormlite—android®: T ormlite—core FERUEF AT Android “F& 1EE RS, Android JF&H
F MR T A

5 ActiveAndroid Z5{81, ormlite W24 it — NG BRATFIRE . Higli—IK Release A ETE
2013 AE £ AT

20.5.3 greenDAO

greenDAO JE— P2 FLYLEE ) ORM HESE, “’%‘I"] J9 Android AL FIAE S, ERESS
YR RECT A0 54 00 CRUD $824F RN M * i —dK Benchmark FalAEHRES
ormlite Il ActiveAndroid FIPEREXTHE . W1% 20-6 s .

Android ORMs: Entities/Second

[T areenDAO Ormiite W ActveAndrald
30.000

15,000 1 J

00 |
|l | o
0 | — ‘
Insert Update Read

E20-6
W FR BRI TR greenDAO {RERLL T BERERRD , P~ H AN A AR T 2.1.0 A,

1 hups://github.com/j256/ormlite—core
2 hups//github.com/j256/ormlite—android
3 hutp//greendao—orm.com/2015/09/09/android-orm—performance—in-2015/

e211e



Android S 23t [

20.5.4 Realm

AR AT, Realm 2 — D280 sh 8 ES 1%, EIEA LR T i0S A1 Core Data,
WAEIRET SQLite, EHIA A C MR IEAFAGES 15, 928l 1 gt oY Bl e b 481 . A
Ft Core Data 1 SQLite, Realm $#:/ESERIRZ, R ORM HEALAR HESEET AT 1.

T 5 # ROZ IR 2288 Realm AYFRH AR .
o B5FH: Android 1 i0S E2 /903 F M KRS o R IMERAE RS, 4o K80 RS
YHFX PG L I Realm, Android F1 i0S & & 0 % 1 BRI 284, 8

Realm $2{1E% APL BV AT 2 ba 58 OB 9 3c e, el “— MBI, P F & 2Z )i o4k
firdE” .
o LTI 5. MHEE Core Data £ SQLite FITH5 HIAT JHIE, Realm 0] DA KFRAEIT 2 & (1%

2R, RS B PE A DI RE -
o ATBAEARAE: Realm ATFAF AL T — N it G 00 B8 1% vl DARARAE T H, TR T LA
BB LR PRI, RS2 BT S 4 AR SR S0
RJGEATRE F USRS A LR A R BUERE, 500 2R3 APP 8002 K iy =3 fi]

nE 20-7 Frs .

s puem o Y )
= activeandroid-3.0 jar S TF332 40 KB Javas archive
= greendao-2.1.0.jar S T 408
= ormiite-android-4,48.jar 8% THA00
¥ realm-android-0.87.1.jar ; 4:43
H20-7

Bl =~ ORM HEZRE R/ NRAEIE R EFIZNEY, {H Realm f9K/h— B H ol REIEILZ
FA TR A Jar GAFIE, AT LA 51 HL I ) Y 25 U013 20-8 Fs

JFORZEARIF CPU Z48°F- 511 so SCUFREIN T8 K/, T arm “FH 1 so EHABLF
6 EHEEREE LI AREET T, SR S HURYERE , (FCRE AT LU A8/ R 0% o TR 25 6]
PR, "TLAESR SRR armeabi—v7a Fl x86 MA-FH0Y so SCIF, EAEMERCIHE so SCIF, 58
i AE TR build.gradle PPN ndk abi $23E, A QR

android {

defaultConfig {
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ndk |

abiFilters “armeabi-v7a” , “x86"

M, ZeGBEMERE, WA/NABIHEER AR EFR R, HATHRL LR greenDAO,

E1 A~ BREN K R
H TG K w1}
v =i &% THS507 Tt
8:07 o =
» 20 reaim ral s
¥ b TR
1 & KB .
¥ 1 arm64-v8a Zi4R
B librealm-jni.so 1OMB  Unix TR
¥ 1= armeabi == g3 0
B ibreaim-jni.so 12ME  Unix THTIH
¥ 1% armeabi-v7a Zf

W libreaim-jni.so 1.1 MB  Unix SFAS X #

¥ I mips R
M librealm-jni.so 2.4 MB Unix STHR#T 13

v i x86 - LS
M iibrealm-jni.so 18MB  Unix BTEERH

v 0 x86_64 - Ef%
W librealm-jni.so 2MB  Unix MRS XM

» = META-INF T

20.6 MILESEED

BAERY APP JLT-#075 B2 MR 55 48 3K BUOBUHE , AN RlEH e i E B S MK aE R 7, &l
2R —ME BN

20.6.1 android—async—http'

Android 525 B 2% 5 20 0 (5 BREO% , filad — Bt 1] Android FF 2 4332 3 XX AN R 1%
AN, EXF Apache [ HipClient® APT [ 35t 5 (15 7 %z 25 0T LA 355 DA s S0 00 45 375 >R g 157
I LA S FE M 57 A 0E2K . android-asyne~http B4FMEFEUF

1 hutps://github.com/loopj/android—asyne—htip

2 htipst//he.apache.org/httpecomponents—client—ga/
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o SCRESEAD HTTP AR, JFFE R 4 1 e Kb b 4 7

o TEFLFEP AR HTTP 353K

o AERR FHZ R AR AL B KK

o jfiid RequestParams 2558 GET/POST S804t .

o TEAERS =7 VS RITAT S8 Multipant SCIF 1A%

* JEMIR/NHAT 60KB.

o SHFZRFE ML IS T [ 2058 R G RK F L -

o HTTP W b7 1 580 1 Y gzip Y, SCERpedtis R .

o WEZFMIEA MR, AEER TR . String, JSON X4, HE 0TI response
CEIR SN

o A[IERYKA cookie fRAF, NHFBIZBLAFIIYIE Android 1) SharedPreferences .,

AN NIEAFLE Android 6.0 HRZHT, XA PREUFEE Android -5 EVEMT Hodie ) — 4>
W48 PEFERE, T TE Android 2.3 FFUf sk #E 47 F % & {d Fl HupURLConnection 18 Apache [
HttpClient, {HM Android 6.0 JFf;, T REEXF & EBUE T HupCliemt f9 APL, 30 TF % #
WAL ST ] android—asyne—http I35, 0 251 ABIMEA HupClient PREUE, X &K T
{fi /] android—async—http FCAT, LRI “FER KN A 60KB™ CLARRC NI £ .

2 T {1 Android ZFEBE HupClient, 7] 142 UL Android 6.0 Changes[*21], #1E 20-9 fiff 7R,

mallow/android-6.0-changes.html

Apache HTTP Client Removal

Android 6.0 releage removes support for the Apache HTTP client. If your app s using this ollent and targets Androd 2.3
(APl level 9) or higher, use the HttpURLConaection class instead This APLis more efficient because it reduces network
use thraugh transparent compression and respense caching, and mmimizes power consumption. To continue using the

Apache HTTP APIs, you must first declare the following complle-time dependency in your build,gradle file

androdd |
uselibrary ‘org.apache.http.legacy’
}

E20-9
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ATLLE S, R AR RS A HupClient, B 7 #E7 AIBOE R ZE SR 1F 85| A org.apache.http.
legacy XA, XA A] LATE Android SDK H 5% F Y platforms\android—23\optional #1483, E 1Y
VE &80 ARSI AN 23 B AN E] HupClient AH5C APT RS TR, 768 FHIZ 1T AT RAAS A X
M. PR 6.0 DL ) Android R0 AT HIEFER HupClient 190, HA AP E XTI
REANN, Aidifid A android-asyne-http AIURESZBL, T IH8A M HE RHERER XA E,
Il HT T i A~ BRBUZE AR LARTAY Apache B9 HutpClient, HEFRNTAGEMAIESE Android BY
FARASZ A2 Apache HitpClient ELIE 9 M R G0 IS HBIICFE PR .

dependencies {

compile ‘cz.msebera.android:httpclient:4.3.6’

XFEREIEIN T APP B4 K/, I 20-10 (93T AT LA 2], Android 6.0 FFhf, G4
Afdi android—async=http, IR AARI) APP 5 B85 A8 1.AMB ZE 47 /N

-1 ~  f#mBM K
# android-async-http-1.4.9 jar 15%12898 TF713 106 KB
= httpclient-4,3.6.jar 2H9H TF713 1.1 MB
* org.apache.http.legacy.jar 2015511 H260 L59:32 303 KB

H20-10

20.6.2 OkHittp'

OkHutp J&2— 4~ 4L/ HTTP % /o, BA IRtk

« SCHF HTTP2 #I SPDY, X} — & FHL BT A iR IE R [/ —4> socket.
« 4 SPDY ANH I, Rt A R AR

o EWIHY GZIP JEAT I T 3B K/

o ZRATE 1Nk S T AL A 28K

OkHutp 75 R 25 MERER 22 B 0L T RERS TR A TAF, ERENSEE G 3 T A A He () BT, dn s
REY HTTP I%5A 24 1P #ihik, OkHup 7E55—UGERER M, SoafHbhnT kg tat . &Xxt
T IPvA+IPV6 UL BT AE TUAEO o (IR 25 S B 0 B2 1), OkHip {3 FHBLAR A9 TLS 4514 SNI
ALPN ) ¥1kG1k HTTP ¥4, iR FIMt, SFR%AER TSL1.0 240 i1k

1 hups://github.com/square/okhttp
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OkHttp KT okio, okio /EH java.io Fll java.nio kb 7E, 2 square INEFE R — A R
okio FHASFF % % AT LASE J7 {8 Hu 5] A7 AL BB . —FFGJE0E N OkHup A— PN FAER,
SARFRA T AT DL

{11 OkHutp 55 LAY Jar tLAN1E] 20-11 Bz

HH ~ R EE

# okhttp-3.0.1.jar
@ okio-1.6,0.jar PONGBAET E B

B20-11

20.6.3 Volley'

Volley J& Google 1£ Google 1/0 2013 L1 & A (AT Android ~F-F5 1Y I E430 15 22, BEAH W) 45
WIEFER ., FRE . HEE. £E Google 1/O VEUF PPT |, g 17—k =5 #i A S EHIE LI Volley
el H TR /N AR E I R, aniE 20-12.

H20-12

HARHPE, Volley J& 2k T R ALMLEAT S5 mise i, HITHREDNT A8 Ab iR . gk, 224+
AR, RS Volley Wit 17— D RIG A ZKFIERC 75 Android 2.2 S Z HTHIRRAH,
Volley JiK 2l H Apache HitpClient, {F Android 2.3 K LA FRiAh, EAdiH HitpURLConnection ¥
KRR, T HIT A WAR D b M2 AR DI i A FH Ok Hip

Volley B 7 IRHSFEATE Google Source Lifil, fiJHEF HfE EIELL Jar IEGIA L WARATE

1 httpsi//android.googlesource.com/platform/frameworks/volley
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Gradle FHH] compile 7E£k51 A, ATLAH IEf ] mexiaoke 7 Github L) Volley Mirror', #XJ5
1E build.gradle H i FH 4 F i agEia]

compile ‘com.mcxiaoke.volley:library:1.0.19’

20.6.4 Retrofit®

WDIHL I, Retrofit AV —A>5e 8 1Y 25 TR R BU%E . T2 KE REST APL 40 Y Java $£ 11
(1 — TP R RO, BB ASS & APL 2 LR REST BUIE ., T MES AU B 1R AR MR i
Retrofit ERIAMEAL Al GSON 124 JSON figfres, fH OkHup SEHMEIER, —#FHMHEAE
I, ERTRAT L T LRk 9 3 A F A ) R SO

Wt s HT el LU, HipURLConnection . Apache HitpClient £l OkHup B3¢ T2
518K, 1 android—asyne=http . Volley 1 Retrofit J& 55 T {ij (i — & Y 5ERE E —WIF A& 1 % .

eI TR B — T XS i e A, i 20-13 s

®m ~  #3E8
# android-async-hitp-1.4.9 jar Q15
2 gson-2.3.1 jar
# Nhtpclent-4.3 6 jor
& okhtip-3.01 jor
> okio-1.8.0.ar
¥ org.apache hitp legacy jor
# retrofit-1.8.0.jar ) 2 %D
» velley-1.0.19 00 el ] A N o

H20-13

¢ android—async-htip: 106KB+1.1MB = 1.2MB

OkHtip: 326KB+66KB = 392KB.

Volley: 94KB.

e Retrofit: 122KB+211KB = 333KB

20.7 BEREFNEREED

Android KJEF| 4K, T2 ARZ LT M1 22 4r sRBU% , TF R NG RT RURAEIH Y52

1 hups://github.com/mexiaoke/android—volley

2 hups//github.com/square/retrofit
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PRt Tk, E4NER BT EDIREAMRELN, milENGFEA %A 18
Facebook #fE () Fresco H1, EIEM T —HEA4F, WL Native 2247, X R HPRAL T 1 H
Fresco 1 APP ¥ OOM AIHER

20.7.1 BitmapFun'

BitmapFun PREUE & Android ‘B 77 #0889 — A B R I FANZE A7 B, & T i P
HFRA, @A BitmapFun 8685 T, 7EFHAM Android APP JFEPEALZ , Jr KK ok
% 22 BGE KA s BUZE RS B, BitmapFun (L #7H#E HSCPbrmt B IF 2 EES . BAED—1 Al
B H AR, ERREE AT ZURMER, Besi AR HE,

20.7.2 Picasso?

Picasso Ji& % £ 1Y Square 23 G ARZ IR H i) —4~, LLERZEMEEME 4, % Sample
app #BMHFH SN R M 4% WA B 1. EBR T SCBUE A B N R AFIIRE, R TR UL
— S fn]

o 1E adapter H11E# AYALFE Image View [EISCHT R ZRAVHUH .
o [ FFR /NG PR A7 SE B 2% 0 PR R 38k
{E Picasso H1, FRATHE A —AT/CHEN AT SCELE B T 2 0FE 44 5] ImageView 1.

Picasso.with(context).load( “http://i.imgur.com/DvpvklR.png” ).

into (imageView) ;

20.7.3 Glide®

Glide J& Google #EFERIFH T Android & L0 E 5 NEAZEAF sR 8% . XA #1200 H]
1E Google HIFFIEIT HH, Glide F1 Picasso 4 90% MIAHMIE, FILADLELIE Picasso [ vafE AR,
AT iR AP KA. Glide AL & B R MR Sh S g 7R Al et fife. Fr 1
FAEE, Glide th3ZFF GIF M E i /R, Gilde $24E TR IR APL AT LALEIF % & 5 (35

1 htipz//developer.android.com/training/displaying—bitmaps/index.html
2 https://github.com/square/picasso
3 hitps://github.com/bumptech/glide
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W R AR BT 146 SR, BRI T, S8 HupUrlConnection fF 4 M5 iR, IF
K F A n] IR E (1 201 H B9 EPRi R 2 IGEH Google (1) Volley 554 Square (1) OkHup %5 pREUE
AT

Glide AOfd F b o] A —F7 RS K5/, 1BHIUTF, R Picasso #ff SEAEF AHL .

Glide.with(this) .load( “http://goo.gl/gEgYUd” ).into (imageView) ;

20.7.4 Fresco'

Fresco J& Facebook F 5 1% D RE 5 A 14 B 4% A1 22 7 R 8507, AH He HAA 1B B 8247 %
Fresco fig . & AOFF 2 BA —REAT . MBNGFRAM—REEETF . ERNESHEWT .

o iR JPEG [# F .
o 7% GIF F1 WehP 3l
o AIYTRE, 0] XEE AR s

o {E Android 4.x FILL FIERS E, BB FE Android INAF— 4R XY, MmN
FHiE 9%, [REH A B OutOfMemoryError (4%

20.7.5 Android—Universal-Image-Loader’

Android—Universal-Image—Loader fijFi UIL, J2& Android “F-{5 &MY & F T 2k M7 R EU%E
ThREsRA R TG s ] [ 3, et —RINEE R, JFRER A4 A gk S e it
. HFEEZ, FE Android JFRE RDZE AT, BAETRAEMRZ I H A, UIL
IFFTRGAE, BN RN,

T2

o ST HE X AR . TARAY. WREDAS . NFMRERZAE . B R iETAE

o BESKE I R SRR RN FE SGEIT: BONMARE R AUk . Sk, Bitmap 4t

PR
o B R ATRAFAENAFER A RS IR RGesli# SD £) I,

1 hitps://github.com/facebook/fresco

2 https:/github.com/nostral 3/Android—Universal-Image—Loader
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o O] SERT ST oA A RE , A dE R A
BIGHE— TR | A XS R BUE, 2245 APP 8N Ki2sial, ik 20-14 ks .

U EASGEES
i .a‘n ot B
£
@ BitmapFun.jar
2 bolts-android-1.1.4 jar
drawee-0.9.0.3ar
fbeore-0.9.0 08¢
fresco-0.9.0,aar
F glide-3.7.0 jar
imagepipeling-0.9.0.0ar
imagepipeline-base-0.9.0 aar
imagepipeline-okhttp-0.8.1.aar
2 nineoldandroid-2.4.0 jar
2 picasso-2.5.2 jar
& universal-image-icader-1.9.5 jar

E20-14

Al LAEF, Fresco PREUERIMKIIEAGRZ , FREALLAsREBUER Jar f1bb, HAbAYHB 6
JH Fresco Fris EKHAY . SZ5EK, PUASREUEMAL AN .

* Bitmapkun: 71KB.

e Picasso: 120KB.

e Glide: 475KB.

* Fresco: 47KB+93KB+93KB+ 10KB+3MB+62KB+8KB+111KB=3.4MB.
* Android—Universal-Image—Loader: 162KB.

P H RSO () P T ZEARYE APP AL LI, %™ SR 15 22 471 APP, {1
BEACSE B F#E3c2 APP ki, AT LAEFE L WY Fresco, XFTF—M19 APP, iE#f Fresco 2
BAFEE, HE3E Fresco 3.4MB (IR SHELEX . MRYE APP XHE R 7R FIZE A7 1075 2k MAKE] &
FATAT AR A L eR B0 A~ HE T

BitmapFun < Picasso < Android-Universal-Image-Loader < Glide < Fresco

EAS — 42, SRR APP I F React Native HE47 /0 BE B DI REAY 4 (1905, TR
L AEFERHE PR U L4 7 11 5 22 %5 JE A React Native MKEERYE ], kLT LLIED 5] A React
Native FIT34HIA9 APP K/, wT A FHAIREUEA : OkHup, Fresco, jackson—core
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*x F202E=
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64K TABIRTIRESMA R F
Android fEHHEZRVLEITHR 5 K
HELK AL SCER R R E R

APP S LK B
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B21%

64K75 L& R RIE
S5HREE

Android BHIF& Y= i A AT, 55 BB B —E MBS, APK ASAlkE
iR 64K Jr BRI, 1 AR ORI AR R LT 5 Eﬁhw%ﬂ&kﬂ%rﬂﬁ%%h

64K AU A AFRZ 65K Jridgklal g, A [ ARESS Android Dalvik T TSC{F
dex H1(1 Java JrEG  THMT 65536, 64K BYTTHEL 2 65536 FRLL 1024, Mmeﬁﬁ%H
65536 [RLL 1000, Android B 7 AU EESE 64K I, T 04— 64K X Fhijiik,
— PR AT RHLRL R A 157k

64K 7 PR Y W R AE R ZE APP (1 I H P g 1R A, SR EER I, FEIHRR
A HFEE R G0 SRR IR iR

Conversion to Dalvik format failed:

Unable to execute dex: method ID not in [0, Oxffff]: 65536

FRRA R RG22 PR SRl T iR

trouble writing output:
Too many field references: 131000; max is 65536.

You may try using --multi-dex option.

21.1 64K [RFIRYEE

Android APK SCUEAS T b — AN R4 S0, B B 5 1Y classes.dex SCF & o] P47 14

1 hups//developer.android.com/intl/es/tools/building/multidex.html
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Dalvik PR SCF, XA dex SCHFRAFIA 2 T A 45 19 Java fAAS . Dalvik AT SCHAARTE
BRI 7 (s BRI L — R ) B dex SR ZRES | B T 802 65536 1>, X
Hrp {415 T Android Framework . APP 5 FHBYES = 7 BREUZE L. N APP 3 Bl 51 .

21.2 ({#EH MultiDex i8R 64K PREIRY[IER

21.2.1 Android 5.0 Z BiH kR 2

FATHIETE Android 5.0 CAPI level 21) Zfiif, RZHHIFIZE Dalvik EEAUHLKIHAT Android
NH, BRINTEBL T, Dalvik EE APK HAA— classes.dex SCIF, A T HLEEEAS dex 3
Jr B 64K B, FRATIFT BRI Y classes.dex S, RS AT REAFAERML T
classes.dex, classes2.dex. classes3.dex FZA dex F, HAHZ D ATHEEIT K E N E L)
e PR 7 vk sk, FERE R Bhint, 235 ak classes.dex SCfF, FATFRZ N F ( Primary ) dex
S, REFA B G A SN dex SO, XEESEFR MM (Secondary ) dex . T HL
it 64K BRI, Google it T—~%4 4 MultiDex Support Library fREU%E, 24341 F# T Android
Support Libraries ZJ5 , A LATE <sdk>/extras/android/support/multidex/ H 5% H & F]3X 4~ sREUZ

21.2.2 Android 5.0 &z EHIRZA

I\ Android 5.0 ( APIlevel 21) FFf, Android /440 ART fEHIHLRACHE Dalvik HEHIAL,
ART KEKLHF APK SCEF IR ZAS dex SCIF, AR HIZEMAN], BT — A Fildm 454k
F1 APK 11 classes(..N).dex S IR EAT IR —AB— 1) oat SCIF, TERN FHIEFTRT 2 NEk
XA oat LI, WIASE A INEE dex S0

21.3 tn{aEta ki 64K PR

MR APP FFUG Al F 64K Jrik B KAEMRIS , FRHAEIYR BIM#F MultiDex Support
Library ¥ APK HH—(1) dex YR, MITTRLEE 64K T H5BR il 51 0 Ay S 1204t 1 ]
S B AR A I Y 7 IR T 64K, G A HL2 i MultiDex Support Library,
FHE T MultiDex J2& F R, fERZEUGEO T AN R rERE, XA R, Bk, 34
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ALESER T AT RE J5 7K FT LA IO FH 6 7 1 AR 3 64K LAF .

o AR B B AN 43 =07 it : ES RGO A F R s | A—AN58 = kU, 2 —
PR ZARH R ER, RNTEESHIEX N ERERR ks, e, BkarL
SIWABE205, A ISR G | A—MRKH R BU%E, EAUHE] T H AR
HITHRE, X T XA R BUERS I ATRA T Z R U], AR H AR Ty 5 0T LA IR 8t
FIAKAE, Blanf AL TR QR pR A, Sk i hRE K ok, s A C
LTI, HBVERRA —A, SBIERA XA R BUE R BT, B0 APK
M5 HERL

o {#i [ Proguard BEBRICHIAICHD . BB IFAE Release NAASH{#fiE ProGuard, ‘B IE4FINGE
S, GRS R BRI A RIS . FE, B . EIEMGE R
A LS WA 528,

21.4 {igE MultiDex

SRR TAFEE, oK R 5 BRAR R 64K LR, B AL R BEMEH] Google B
J7 8 MultiDex f# 275 58, Android f Gradle ffi ff7E Android Build Tool 21.1 JF i # 3 % i H]
MultiDex T . BT EACE Application Module (1) build.gradle SC{4, FEH AT MultiDex #Ri
BOERHOr, [RIFFHRE MultiDex , iBAJANTF .

android {
compileSdkVersion 21
buildToolsVersion “21.1.0"

defaultConfig {

minSdkVersion 14

targetSdkVersion 21

// fHfE multidex MIFIF

multiDexEnabled true
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dependencies {

compile ‘com.android.support:multidex:1.0.1’

$#%4 5] A\ MultiDexApplication, 75 ZARHEDH 09 AN HLHE a5 A

o AT H A LI A E XM Application 25, B4 R EAE Application Module [
AndroidManifest.xml 34 # F MultiDexApplication 4 Application B 7], i&4AJ4NF .

<?xml version=" 1.0" encoding=" utf-8" ?>
<manifest xmlns:android=" http://schemas.android.com/apk/res/android”
package=" com.example.android.multidex.myapplication” >

<application
android:name=" android.support.multidex.MultiDexApplication” >

</application>

</manifest>

o MR HEZA A E XK Application 28, ABA R LIiEE eii4k & MultiDexApplication,
A,

public class MyApplication extends MultiDexApplication ({
@Override
public void onCreate () {

super.onCreate () ;

o WARRHEZA BE LI Application 28, 1fif HARAE L FE AREB R ERILE, Aatn]
VI S attachBaseContext J7EEFH #1161 MultiDex, 1EAJA0F .

public class MyApplication extends BaseApplication {

@Override
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protected void attachBaseContext (Context base) {
super.attachBaseContext (base) ;

MultiDex.install (this);

M L4BEALE attachBaseContext J7 i HET install We7 XA Ji 22 1E onCreate Z AT
By, JETF & AT LG R B A T ik .

21.5 MultiDex Support Library fSERT4

AT A Ti%5d, MultiDex Support Library 52— AR E T AN Z T E, EAG AR
R, FICKEEEREIHY Y, TELHEREANIAARE B2, RS 1N FHIPERE T P55 0]
1, MultiDex Support Library {9 sy FRPETT

o N FHE UG S Dalvik LS X FTAHY (dex SCIHAAT dexopt #5824, 20 ODEX 3
fF, XA ERRE 2 BARFFER,, R dex SCPFARR, ATAEZ SEUHBL ANR.

* 7£ Android 4.0 ( API level 14 ) ZHIM RS [, T Dalvik linearAlloc ) bug ( il Issue
22586' ) , fdiH] MultiDex (157 AT REIG S0, AN ARARI N L S HFIK T API level 14
B RGERRASET , AR AAE R 2 e BT e B S IRUAS R GE 28t A% 72 7 ik, A7 00 1]
PATRESTEIG SRy APP B BRESR . BHE b, i Proguard (1 HE4ADIHE AT LAB /D 5}
F B SR . 2R, HRTET Android 4.0 B RGEFHEC LMD T, Hil
BEEK R FH Y minSdkVersion 1358 14, XAERIBHULEEAAEAE 1.

o H1F Dalvik FIZPEPNAE/BCES linearAlloc (BRHE] ( UL Issue 780357 ) , flifi] MultiDex )
I FAE AR KA A B, ATRE 2 FBUV R AIE . RA R JE Dalvik EEWLHIE
TINERZE R HE N R/ RS ES T, Android 2.3 LR J& SM, Android 2.3 /& 8M, X~ NAF
SYBCIIBRHI7E Android 4.0 (API level 14) ELZe4N5] 17 16M, {HJEAE Android 5.0 ( API
level 21 ) ZRTHI RS LiE T APP, 47 Al GBS X PR, I Bt 4
SR Android 5.0 FFEEH T4 T ART EHL, PUIAEAFEAE linearAlloc Y [n]#1.

o 28| A MultiDex HLHIET, WRESELE T dex SR dex X, 1 S oh Friis B 2 HF

1 htp://b.android.com/22586
2 hup://b.android.com/78035
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W) F dex X, BEH P NoClassDefFoundError [9551% . Android f44 T H
A FATAEBE T Android REEMISCHIMHT, HXT TR A CSIARS —Jr i 8%, n
SRR A Y — LR, i anE et R IR Java 25, SCE I NDK 24U Java 75
2, XA REREA SO F dex SCIF, WURAEN S St SR 3, IR A0 8K B

[Fa) L.

21.6 TEHEMERMNE MultiDex BI1E:E

MRIRAER 5] AJFHRE MultiDex B, X FHRBIBN, IReGHIFIRI IR, K5
FIRE T IS & T kR, A [ B ERL [, ATRE APK A AR i k. nl AR
MultiDex 7EFT A& B BORF 220 A Hb 5 mi 3 T BA B9 T 2 208 . MultiDex 2Z BT A28 Ian it et 25 (0 4
AL PEESE], R TR R AT B AT R E R R B T dex R, WRSE
FRT DAL EAEM dex SR

N TR S, DI A B B T 5 1A MultiDex FITSS hnedpg g2kl FRATA LAZE T7%
ALY build.gradle XA {#FH productFlavors BIHE P4~ flavor : — S EIF AR BAE Y, —
AR B . FEEBBCRY flavor H, 1E minSdkVersion iy 21, X {HFFH REGcfd ]
ART SZHFARG AR AE B MultiDex % 5 A2P=BrBEAY flavor 11, %% minSdkVersion AL
PSP S A S, IR EAS R,

android {
productFlavors {

// ESXARRN falvor

dev {
minSdkVersion 21

}

prod {
// BAPP SEFRMY minSdkVersion

minSdkVersion 14
}

K wess
buildTypes {
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release {
minifyEnabled true
proguardFiles getDefaultProguardFile( ‘proguard-android.txt’ ),

‘proguard-rules.pro’

}
dependencies {

compile ‘com.android.support:multidex:1.0.1 '

T A B SE . AT LAGE H devDebug variant A IR AT AN T, B SAEE dev 1
productFlavor Fl debug (1Y buildType H'JEBE W R Y APK A2 {#H ProGuard, flifiE
T MultiDex, [AH} minSdkVersion A 21, iX— Z 5L & {#15 Android Gradle Jfiff8 1 an ~ 14f.

e ¥ Android Studio T FEH5E4~ module £345 ¢ 2 RE A L) dex SO, X —
BRI RN pre—dexing.,

o BEFTA dex SRS HE APK 1, AEULMTEH

o BEEM—EE, H4 module XN M dex KA T, R 1 Hhe g WP A 2
) F dex SO BOFERT T .
FE, X AERACE , fEIF R, BA LM module (Y dex SIS HHITIRAE
BOFTEE] APK Xbd, HAth module (1 .dex SCUFAEFFAE, I SEBL 1 Pdg ik e . &
TR, xR AR A APK X HAEAE Android 5.0 B FaEf Tl

EHERATRAZ T ol {fi ] devDebug X4~ Build Variant, W ZE AT gradle
tasks, R4 0] LA FHARAER 20 1 DevDebug 4%, Ml .

Jgradlew installDevDebug

W23 Android Studio, ] LAAR 5 AYUEFT Build Variant (P14, 564500 Android
Studio ZEMMAALH ) Build Variant, FTHFXFNE9E 11, SRS AEXT R module HiEFE devDebug B
A, GnpE 21-1 FaR .,
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=1 7 Struc

& Capturet

» [ichannel

v Clcodeguality
» acheckstyle
(& quality.gradie

v [hcommon

» build
* Osrc
Bulld Variants
=}

| devRelease

O prodDebug
o' pde‘eigafer .
O debug

O debug

& debug

BT GAKHEBRHIREBESMALTR

A Enabling aultider Sipoort
muitibexEoabled true

-

k {
abifilters “armeabi-v7a", “'xB6"

)
productflavors {
I/ Difine separate déw and prodt pes
dev {
! dev utal anSiVersion « 71 to allow the Android gradle
f¥ te pee el s and p e a6 APK That can he test
£ Apdroid Lollipap ¥ithaut 14 MUY cax PRSI Pree

ainSdkVersion 21

‘b flavors.

¥
prod {
/) The uetual minSosWersion for the spplicotion.

minSdkVersion 16
}
buildTypes {
s
minifyEnabled true

i/ sdaningCantia siyningConligs.confly
prog iles roguardrile( *prog ndroid. txt®), ‘proguar

E21-1

229 e



228

Android HE{ESEHNE
AR 5S5CHK

Biti 5 7% h i ™ SRR AN I, APK PR BULEASWTRG 1, APK A9 5 I 80UR vT fiE 2 ik
K 64K J5EBUREIRRE, H AR Google 25 T MultiDex BRI %S, HIFASES, HA T4
HAHE, B APK J5 2l 5 AR 25537 3 520

TR A, FRAT5 I AR FHERRAOHES . R FHEZRAY AL 2 — 14> APK il
A RERLH AR5y, AT ARIAT Y dex X H APK CfFh, FTHREE 2558,
AL T FA A dex 5 E APK FUHEZE . i FIRFHEAR A U TR £ .

o JETF Android Studio T RRAGAH A . BRI R — A4S0 S7 A6 CEEA T T A Rl

Android Studio FFs S MNARX R ARSI BRI AT, AN 2 FSAd b Z B ABFE i iy
A R, bR A 3 O R T

o PRENI G S 5 AMRAEHESS , 1S Shistal DLk Bomak sy ik, HiAth
R e o] AFE (s T 20 i A T, [RImERsEE 1 {8 MultiDex 7 48 30 5 3h
T BAE FLRRE TP HATITA dex SCEFRIMRIE . dexopt BUMARERME, G T 1 1S 2h S5 A
ANR ) [a] 5

o CFFZHIBIFATH A Bl S B A A . A RS T K A SR T i
#F, U@ EATIER IR T A&

o TELRBSINAREE U . BEEE AT AR T, TS e m et | F
2R, AP BN FH T 350 & A

o FET A F AR, SCBR IS BTN RERCE . A Z AR ST, LR S
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AR 95 5 3R S B R B 4K
1 Android HUSCHUBHESE , 75 S UL [ B4R
o BEIRACAS AN .
* Android /= fiiy il S ) 5 B AN ZE P B T A
o il APK Flfi £ APK B8RS | I sh2efgae.

221 BFHEE

22.1.1 BwEEIEHE
fii 1 APK SCB 7 — B4R A FEAOHESS , EVE RN R 32 TRAAE, I APK 4B
SERAE T15 3= APK Mi{EAER)

IHF APK 2B o Th ERSH AT LG i /e 2R e B RN B S B4 APK 7E75 £ APK h
W FERRNRZ, LIRS T HEIhfE .

22.1.2 ClassLoader #ll

Android H1{1 ClassLoader ML =2 SR M#ER dex S0, RS T R4S APL A] fHEE£E .

e PathClassLoader: HHEM#AR T 2245 5] Android 24 APK 304, RIWAFFEEHA L
iRk, AMEFIE.

e DexClassLoader: ZAFMMARANAGH APK ., Jar 84 dex 3C1F, IEHFESIHALRTK, T
A AL BB DexClassLoader KNG APK Y .class TR

22.2 FFiGHESR

BT — PRI T Z AR ORESR ST R, AR RAFAES A BBk, T iR s
0T HAT LA 3 B0 CHHE SR S A T AL ks
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22.2.1 android-pluginmgr’

android—pluginmgr 1 5Z B HUE FH DexMaker 825G B INRER A AL Activity, iEiX 4
Activity k7K HERG T ER Activity, ‘B FERMEIT,

o il APP AN B E AT AT K0 s B

o AR AR AR E .

EREEAT,

o FETRIE LI, FUCHER MR EVER TFINGR, OOMIRlEIEEZE
o FUSZHF Activity, ACFEHABARCE, 5@ AIMERE

22.2.2 dynamic—load-apk®

dynamic—load—apk J& & T ACHE ) 77 20 BUARR (R HE B iy, 5 24 R — 2 1 B0 DU F & 44 14
APK, Ffif LR 75 B PR MGE 5 1Y) Activity . FragmentActivity . Service 25125, B/
FERFHET .

o SRR AR, PRI 4 TR AT

o M, T A SR R o

EREEFLANT,

o ASCHEE L this JEFIALAEA Ik, T Bl that AT

o T APK "I Activity %A HEM, AR APK NG Activity .,

o RS FEGEL R, FEE EIRA TR L, Bk S R Tt 2 ) .

22.2.3 DynamicAPK®

DynamicAPK &4 F2SCBLA)—Fh S22 APK/DEX JN#% G946 HHE 4R itk 75 %8, i X AMAE
Z8 . FRATATLASERR Android Stuido 2 module TREFFATIF AR, [RIA AT RASEERAELE VB &2 I RE .

1 hitps://github.com/houkx/android—pluginmgr

2 https://github.com/singwhatiwanna/dynamic—load-apk
3 https:/github.com/CiripMobile/DynamicAPK
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TR EERETR

o ARADHUE RN AT L BUH L MGE : DynamicAPK ASJEFETCEE sUS2 Activity SR4H1F
FAE o P A R, PRk R T (RIS B 5 aapt SEUAE (4 h ST RO B, (il
% R.java "P TR | FIAEE Android TREEA X5,

o BT T RS IREE, EHIHOH T A
o Feits R BRI AR RIGEIR, SRR R A RE &

o 27 APP J3 B0 : DynamicAPK SEELAE APP J shidH i AR 75 (ORsE, KilkE T
MultiDex 77 EAE G shit 77 BAE FLRAE P HUTHTA dexffEIE . dexopt . NNZRIEME, MIfIHE
T T RIHE G shE B, JfkESR nT RES | AY JH sh IR BRI ANR.

EREEHSIT
o JfF THEASZHF Native 108, BI04 S25F so .
o JE TREAS ZHFX Library TH2 | aar, maven JCFEG FERKHE

22.2.4 DroidPlugin’

DroidPlugin J& 360 FHLBI TS BUA) —RHRAFHELR , & nT U EGETTH —Jr s APK 3C
F, BEATEN APK HEATBREHE . ENEERFEM T,

o SZ8F Android DURZLE, 17 ELARAF B9 PFANTS ZAES = APK FRidi.

* 3CHF Android 2.3 R ERGE, SHFTA MRS APL,

o P SiE =z 8], S 1E 2 E AR IR R

o ST ERRE R, AR{FI A R R I, o TR

B R EAT .

o HfifF APK AN SCHRE A SE LFTIRAY Notification.,

o ffifF APK thIRIETEM R AR IntentFilter i P0 R 1

o @iZXF Native JZ/) Hook #4F, X1 T H:LL47 4 Native fCHSA9HH{F APK SCHEARAF, FIRETC

1 hips://github.com/DroidPluginTeam/DroidPlugin
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BIEHIET,
o HTHEM S, HES5HE B2 se ebmes, Wik, S, S B2
()38 15 Hfigi@ i Android RS0 (S it

2225 Small

Small (1) HFp i 58 BUEERT5 B0 - S Il A HE S B Bl 255 Android API Level 8 f110S 7.0,
Small 1) £ Z4HEEUT .

o AR RN E TE Bt

o S A0 R B R UR SO 0 FH 5 O s o FH A 2500

o W E URI, 15 F LA K Nativeh FAfiF, Web $ifd, 7628 M 01 ZEHE 0% 5 (8 b ik 17 am
o ZFF Android , i0S f1 HTML5, —# A LU [A]—% Javaseript 4 I S2BLEA

Small HETH EME—BIA B 2B A L4 Service WshBSHEM, Adix4-a] LLd S Service
e EMETE £ 6 AndroidManifest.xm] SCEFPHEFTRLEE, KR Service (145 B4 %50 & IS

1 https://github.com/wequick/Small
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HEIEALHBISEIR [RIEF R

Android -5 £ Th E R — T SEREGE 11, A5 K& APP AR 2 BLAZAH HI5E =y poHEi%
SDK, /}\la;)}}’ APP ‘r:lfrf% E‘ = 7‘<Fi‘ml£iﬂﬂl: 5 4: Fﬁ‘{%??ﬁ ||11z|ﬂ] ﬁ HL’I 12h lll = /l\ )\f£ﬁ$7ﬁ$
SDK #4914+

%%M%m%MWMW%%%MHEML%EﬂLEmMM%m&Lwaqmk i
X R Pull B3, R RS B FUIR 55 o 2 [l AR R R 1 . T et th A8 3h
Ui 32 50 KR R AT A, AR R 55 i ) KR ) MWMH B, TSR
FARAG, A7 AE— PR 55 v 3 2h A 2% 0 25 F% i (1 38 (5 A, 3 HmmMﬂ A
SCH R AR AL . RS R RS sl IR 55 i O — G R, YR 55 i Ak
B AR AT, R AR A A (S BT AESEBR A b, IRATT A EEARE R
TR 5515 R e phe s S22k FH Pull 5500 S Push #55X

A1 APP JETATHIIT LAY Pull A5, 58 i Jy X9 B UL A DhRE, X Ah s =
iR Bh I Bh— AN R B — B ] 1) R 55 e AR Pull 3K, AAAERCIE AR, A
A T — AR, FRATFREE M =0 thifeik , & bR Ak T Bt E 2 A
Uik, T EARESERARIBOEAE , — A X R . E R PR R T TCP K%
SEPRAY, i PR A 2 O B R B 1k NAT R, [RIEE AT LA 5 R 55 B ) i HE R IR
I ZARAE I 1 158

Android FEAHE L IMERINGE, A AT ZE, Google B LAY GCM ( Google
Cloud Messaging ) IR %, B TFERHAMYARE, BATFEE -RASEH, HEEAEN

71
anr

1 http://baike.baidu.com/view/16102_htm
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23.1 EERIFRRSEME R

23.1.1 EF XMPP iy’

XMPP WS 2 FRRE AT I B S5 AAEEMY ( Extensible Messageing and Presence Protocol ),
ERET XML PN, @ TRIBHER (IM) FIZELBUIAEEN . R 7 R uEs 8 £k
EmttE, ERREZERET TCP KIEHSTIMM, FICAR ol UE/EZ— ek 28, WA
EEER TR ZAIGEF TR SIRE MM, [FEFHE TRUEEM L et JET XMPP £ty
FFIFHESE Openfire Fil Smack, andmidpn2 ( Android Push Notification ) XN HFIRIESCIL T —£5¢ %%
WA R, EMRSWIET Openfire, & Ptk T Smack, WRARELERALE A LI 6 & © 1975
A .

XMPP PS5 =058 SRR AR TR AR X R, (Bl T E2E T XML BRSCsE BE gy S (s
XF TR sl v K L ARFE e K itk , R b — AN A UL Ry a6 e 51

23.1.2 EF MQTT thiy®

MQTT ( Message Queuing Telemetry Transport, JH 5 BAFIEMI &4 ) & IBM 2 Al JF & 1—1
BERAH AL, B XMPP MM, AR T A AT T BRSSO A5 Al
2, MQTT PMSCEXS AT SE 4% | T HEERE 1 8 5 0 T RR okl e B AR TR,
ATSEFNfR AL, FI XMPP  FHITAR A XML PMCRR], MQTT ff& s sCAER /N, /N i
BRAPI R, ENALE APP SRS MQTT e B {67 S #E 26 T RE R

23.2 HHEMBE=HFEE

BR T IFIREEERE, LI T/NAIBAIT S, S =07 P A4 SDK A R IEIf, B/
RAEIRSE AR, IR 2A MR AR BT 5 aT PR R Y B DA A A . /K
R BEEHER . POEHERSE, KREA LR A C A w i Sbri st i thik s, Aiife
e T .

I https://xmpp.org/
2 https://sourceforge.net/projects/androidpn/
3

http://mqtt.org/
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23.3 BCEHMEEIIEE

P FORIMTRE R A O LA i % P Om ik D RE W S0 R SR Ty E . ST
TrEHIE, fF Android HAHZIEEST TCP KiE4%, #ABEMEH HupUrlConnection 53 HttpClient
MR APL, oM EATEE LZ0), JET HTTP P, % Dhaes 2 I RZ 1) API,
A REIIXE TCP PRSI — 2 B4R, Java HIF R E AL T MG ERT Socket, BEIK TRZ
TCP (A, A TR ahmmAeist, — MR EEAHER T 25 .

o FIR 55 vt LR DI RE

o RIEHIRL RS TR

o MR 55 S SO R B Y T BE
o BkALRYSE I,

TR SE B, AT RE 23 23 3 ke i A, SRR — N AR S e
AR, T A AR R AL AR A S B

23.3.1 Ki&EERESL ( TCPConnectThread )

TRy 2 Socket 25/ connect 7 IR, A OCRSan F. Hisp TCP_URL
Fn R 5 URL Hihlk, TCP_PORT £ R, SOCKET _CONNECT_TIMEOUT /R iK%
JER T E], X ST AR EART SR AT B . setKeepAlive /R IX UGEFIE K IEHE .

mSocket = new Socket () ;

mSocket.connect (new InetSocketAddress (TCP_URL, TCP_PORT), SOCKET_CONNECT_
TIMEQOUT) ;
mSocket.setKeepAlive (true) ;

i EE e, A TCP KRR L 7, R, AU E L bR ARG, Hiln
i BN RS O A, BRI O ED S 5 TR M AT HIRS, %
S IAE S S L], PR ST Socket MEHERAS R PN BUR A, W S FU LR

23.3.2 HIEMEE ( TCPSendThread )

KRS, JRATH EARAFIR B Socket T2, XA SEHAFX M ELRIEE, f55E
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50y i PV AR 55 i ) S0 108 £ 0l e i S S A T 0, BRARAT AR, IR B S AT it
R AEARERE K, Socket JEfFH &AM T 1R, MR T, — DS BAHEE DS PNEK+
PR RN RS, s AR OIS ARSI, ka0 « Pl E
RNAERE (WD) +ERAE ).

Socket socket = PushSocket.getInstance(); // MIEMIH Socket HfirpFRE LAY
Socket L

String content = ...; // BERENEIENE

DataOutputStream out = new DataOutputStream(socket.getOutputStream())
short len = (short) content.length;

(byte) (Oxff & len);

byte b2 = (byte) (0xff & (len >> 8));

byte bl

I

out.writeByte (bl); //java shortfEK¥f, linux c shorti&/i
out.writeByte (b2) ;
out.write (mContent) ;

out.flush () ;

23.3.3 #ERYEU ( TCPReceiveThread )

R B AR BREE 19 X AR, BRI —E M DatalnputStream HPSBEHE, —
ANJE[[) DataOutputStream 15 AKHE, BOCH W PR (g i, Sllont prsds U2 .
M ERNERE (FFT) +HEBER (—F17) +EERNE ).

Socket socket = PushSocket.getInstance(); // #KHl Socket F:fil

/7 BRBUIR S5 St i S AL
DataInputStream in;
try {
in = new DatalnputStream(socket.getInputStream());
} catch (IOException e) {
Log.e (TAG, “IOException:” + e.getMessage());

return;
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/1 X RAEREAT AT

try {
/7 ARRERSGE X, A R I P R
/1 SRR PHE SR SR A B KB E
byte bl = in.readByte();
byte b2 = in.readByte();

short size = 0;
size = (short) (size | (b2 << 8 & 0xff00));
size = (short) (size | (bl & Oxff));

/7 FEA N A R
byte type = in.readByte();

[/ EBERNE
byte[] buf = new byte[size - 1];
in.readFully (buf, 0, size - 1);

/7 KT BB N A R ik o H A e AR AL B
if (mHandler !'= null) {
Message msg = mHandler.obtainMessage (10 + type, buf);
msg.sendToTarget () ;
}
} catch (EOFException e) {
mIsRunning = false;
Log.e (TAG, “EOFException:” + e.getMessage());
} catch (IOException e) {
mIsRunning = false;

Log.e (TAG, “IOException:” + e.getMessagel());
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23.3.4 Pt EHISEIN ( TCPHeartBeatThread )

AT R R T I, B ahiint BRI — B [ S AE Socket JHIE 1 & 16—~ 0Bk,
OBRELEE T SR — AR B SRR B , B T AT A AT C B S B SRR S 22 51
AR 55 1 ELARTE K FRAT TS o] DAA OBk A g i — A~ LA 475 8. il an , % 4T 422800 4,
T ARAGFE R E LA SR E, T LA Gl OB GPS SENL(E BRI IR 5. AR,
AT AP FIUNRE, OBELI RN 2R BRI T maee o, FATBE OBk
AR PR - DB (—F9 ) + GPS iR (+—F1 ), £ Android HulBEfLhY
(B B % 1% Y LA i 5 B 2% AlarmManager 5280, 0] DG i 7E 28 F2 pali i while £ #F 4 Thread.
sleep J7aUSCEL, HOURS AN, b TCP_HEARTBEAT_INTERVAL S CoBkialpgmtfa], o] IR
P BARTRSRIE -

while (mIsKeepAlive) {
Thread.sleep (TCP_HEARTBEAT INTERVAL);// /BEZRFRAEIR

ByteBuffer buf = ByteBuffer.allocate(1+11); // JMUBREURSECHGESE], S3t
124 FF

buf.put (type); // WMOBREHR

buf.put (LBSService.mLocationBytes); // @il GPs ENfFE

buf.flip () ;

// VAR A28 R S i AR SE Bl OBk ) B i
TCPSendThread sendTCP = new TCPSendThread (mHandler) ;
sendTCP.setContent (buf.array()):

sendTCP.start () ;

WX AR, — A HERE SDK SER HAEIE 7. 248K, ISl E 8 4EE SDK,
WARE TAERE5E M. Bilandfei% SDK M5 AR5, SDK Ffil 55 il {5 19 & 2 HEARIE, SDK
FE 2 110 B i R0 R 25 0 i SRR RE SR AR 9 Ak, Rl — A FHLEZ A APP {9 HE % SDK il 55 Fil
Socket 1HIH {5 A
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APP EBZIN LS

BEE L 55 AT & R, B ol dh O DO RE Bl 2 M 0, APP AOURFR o AN Rl s A b 52 R
EAaS, WURAMIEMR, JLARAER TR, ATREIRIY APP AR B P ARER Z
FIFREE ., INEARE SDK & #, RAY SDK 43K/ FH o i fe 5 R F ) R4 £ ﬁu%%éﬁ
APP AHZE % B HE R FHLECE HE 3K Android %zfﬁLP APP I‘:I’JMDF“\L 2 FARAE RS, P
APP [958 BB gl 7= i AR 218 B (1) — S0k [m] i, AT AR BEDDA iaﬁfuﬂ\,’ﬂ
APP 5 BRI

24.1 APP A{+4THT

fE Android i BLI AT LAERS [ I, BR T iExk, FRATIRMER BIZh A+ Ik L+ IKR APP,
{HEER KB R i T3 L 2oE—, SRR HIRLL B/ R G 2, SRR, &
LALLF LA

o Bi% Android RGERLA MR A (LR AR FHERM R ER, B4 APP X FFH £
Wi dpi POk Z . MBI 1dpi, mdpi. hdpi, F53KE xhdpi, xxhdpi. xxxhdpi.
tvdpi 55 .

o Bfi# Android A4S RGLMAKIA A, L TARZ Ir BT A4 B e BUE N SDK, B
SR R B RN SDK B 2, ASn] kG 5 | AR 22 B S D REAUAS LA B B IR

« JAFAS APP IO EOR AR, APP BRALHBEHRAN T BORBER , SRR FEA
Wr b7t
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24.2 }\ APK Z{RYZEainE

BN I L BEEE T 84> APK X, T APK RS —ARGE30PF, PIIRATATL
WG4 M apk BUN zip, RIGMIEIZSUE, —MIEORT, WRITLEERA APK B A
HHATINE SRR AL ER, FATNIZRES 4 B an1&] 24-1 B SCIFR N2

&R ~  #REW X R
AndroidManifest.xmi 2M62MEB LR 68 K8 XML Document
» Wl assets SF TAYL FUEs
M classes dex ame i
B classes2.dex aHME W

W classes3.dex wAG kG o
¥ com

= e

[ META-INF
i org

rYy v vy

5 res
M resources.arsc

E24-1

FEBE— AT anfar sy APP B 2 i, FATH Sk THE T —4> APK SCHFFM & A7, X
BEABEA HBUR LA T AL .

* AndroidManifest.xml: Android 7 H (9 2401 304, HIRIES] Android #2457
S ERR . iRARE SR EME . 1A, Android 5 PY A4 4 Activity . Service ,
BroadcastReceiver il ContentProvider tH 757 575 33X 4~ SC4-H A B AN &

o assets: % H & FHRAF T Z4T 3] Android N IR AU S TR SCOF, B an & F 7 i
SO JSON FR&E SCfF . JEIERCE SO . —HEHIBdE S . HTMLSES &R Bl sk % . 5
res/raw HSEARIAYR, assets HRSCRHESEREMN ¥ H, FiHZHE® N A2
HERFRIRID, EI24-2FR 2 A~ APP [ assets ESRIZE, ATLA—BIi% H #A9VEA.

v 1 assets 2R
05 _Starg U
# about.htm| TBO KB FTML cument

* U cig - h
M channel 8FF  Lnixe cutable
B CMRequire.dat ZKE N
config_file.txt 251 FH ARSI
& lcon_bus_station.png 1TKE  PNG (&R
@ icon_end.png 2K8  PNOE®
2 icon_line_node.png 651 FH  PNG ISR
= logo_h.png iks PNGC E®
== logo_Lpng 1K8 PNG EIR
W open_sdk_tile.dat 726 ¥F XMW
» 0 place - e
sapi_cert.cer 576 =% wH
w Ul sapi_theme - S
i service.ctg BOTEH  Contig.tion tila
» % StyleShest i
W VerDatset.dat 172F8 XN

B24-2
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o classes.dex: N FHFRFAY AT $RAT 30/ . Android fCTSERS T AL FEX FRERY A SR, AT LA E it
e T H gt fa b i &g, 6 LEPaTLIES], X4~ APP A classes.dex. classes2.
dex I classes3.dex =4~ dex 3C{F, BOEFNIXAS APP MY B 48t 65K MR,
BT, XA APP R, I BE A BT 65K, IR AT RafifE—

A classes.dex X4
- = 4 1 - —
o lib: P H AT R R B R ABI 2B so SCHE, WIP24-3FTR .

v g b W T St

3 7 a1
¥ 4 armeabl st

I (bBalduMapSDK v3_2 0 15.50 0 p 11 MB T

W iibbd_wsp_v1_0.s0 2016418258 FF510 S6KE WM

W tibbdevt.so 3 TH KB ea )

W 1bBDPrecreate V1_1.s0 22K8 KWK

I libbdpush V2 450 42Kk8 WK

MR (IBBDRC4A_V1 150 ks Tl

M libeniryexstd so Ka il

W libjni-pinyin.so K8 e}

M liblocSDKS.50 3BKE T
v i x86 - KAR

M ibbd_wsp_v1.0.50 KB %W

M iibentryexstd so 2006818268 FFEE10 144 KB S

E24-3

o res: % HSRAFIOAERIE R A TR SCHF, AR R BEIR . FATERBIR . BEBIR. R
SPREIRAE, XA SR A G IEAR 2 BUE BT FOCHF R java YR T

v [ res prdy
» i anim R
» U color Sl
¥ i drawable S
» W drawable-hdpi-vd R
» 9 drawable-mdpi-v4 iR

drawable-xhdpi-v4 Rigs
» 1% layout S
» 7 layout-land s
b raw X
> 0 xml o2 S

A 24—4
* resources.arsc: BURERT|F, HRMGARAIDEMEIRMECER B .

* META-INF: % HSRAFIIREAHCHME L, HTRIE APK @H5E 8 IER R ARER S
% e, FERAE =1

O MANIFEST.MF: FEAFH APK i 84 SO0 4 7 R A SCPFRG SHAL WAl ™
2N & 24-50F 71 .
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2@ M MANIFEST.MF -
Manifest-version: 1.8
Created-By: 1.6.0_45 (Sun Microsystems Inc.)

Name: res/layout/wallet_nfc buscard transaction hostory,xml
SHAl-Digest: BxCM5z/YQmTQLubN682dGXuwuwWs=

Name: assets/coms/map.and: \
SHA1-Digest: gbNmdi3oNpUMI sKeF

Name: res/drawable-xhdpi-v4/icon_yunying wu.png
SHA1-Digest: hzlwWBArVA4maOY6Qwbgfu3sKxg=

Name: res/drawable-xhdpi-v4/1light_navigation_arrow.png
SHA1-Digest: tM49/ghFRITINPi8P/oewhDaffe=

Ni’“g e ";5/ﬂ rawable-xhdpi-v4/component radar viewmore _leftlist _ba_norma
SHA1-Digest: M4T+@suoDbdweM@g/4SHNQ1Y9bg=

2:5:3,240

Name: res/layout/track navi_ foot.
SHA1-Digest: 3@qh@aW7syF3KLvbiFn

Q CERTSF: ## &1 APP 28— 1 FrEM 45, %l BDMOBILE.SF. NETDISK_.SF
%, ERAFRE MANIFEST.MF (M A5 {H LA K. MANIFEST.MF SCA A —~ 5 i 3o
B"Juﬁ%ﬁ, yu@24_6ﬁjfﬂ:\‘o

&0 e W BOMOBILESF ~
SIgnature—Version 1.0

SHA1-Digest-Manifest-Main-Attributes: SHCGxzzEaMI6zkXjfCtYUEmyHUA=
Created-By: 1.6.9_45 (Sun Microsystems Inc.)

SHA1-Digest-Manifest: e57yGrlYcby9s31YgiXAfEr3D6M=

Name: res/layout/wallet nfc_buscard_transaction_hostory.xml
SHAl-Digest: euWUzyw01013qrkyX1TOgNnneDo=

Name: assets/coms/map.android.baidu.movie_2.5.3.zip
SHA1-Digest: IyMjjub66QaBPyWFOHPVVYVvAVAE=

Name: res/drawable-xhdpi-v4/icon_yunying_wu.png
SHA1-Digest: 9e72F4aW+BOwb+BCMKRWCL lzwfQ= |

Name: res/drawable-xhdpi-va/light_navigation_arrow.png ;
SHA1-Digest: niXzmcX7+PwttCwywdlubsrKFBU=

Name: res/drawable-xhdpi-v4/component_radar_viewmore_leftlist_bg_norma

1.9.png
SHA1-Digest: vDAo+YZNTBYX1LfHoBsX/xudKRo= {

A24—6
O CERT.RSA: XA SUHARAE T APK A% 4 FRER A B .

M BRI AE H, —4> APK BSR4, SEMREIRZA ) APK AL R/ING ST 53
SRR, Rl

* Java {URS3CPF: classes®.dex.

* Native {RFG3CHF: libH S F Y so X1,

o WURSCMF: U35 assets Ht . res HELLK resources.arse RG] L.

T HEAAE APP 58 B 7 AR SRR T WAl LA b = RS SO R/ MR TR
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24.3 (KB R EERSBIEE

H i #% sl Android V-6 54 SCFRFRIE A #8284  JPEG . PNG., GIF, BMP Fl WebP ( H

I\ Android 4.0 T4 3CHF ), {HUERAE Android 17 FHIF A R BESEAL FH () 2 i o A b i = b
JPEG . PNG. WehP, XnAJLlidiid&E Bitmap 2K CompressFormat FEZEE S5 .

public static enum CompressFormat {

JPEG,
PNG,
WEBP;

private CompressFormat () ({

AR EAERZEH CIF #5:KE R, IBATTE A S5 IS =7 BREUFEIEAT 3R, XAl

PR BRI TR NI Z AT, FA AT 0 BRI T Ui UL B P b A AR B TR S

* JPEG: JPEG ( K& Hljay—peg/ ) Je—Fp) 12l F A 151+ 48 UL BObrirs X, B4 s
B Z s, — B 2 I A DL JPEG f R, sl R 4e e, eI LA
PHEE P RN

* PNG: PNG J&—Fh iR E R #8a, & e nE0MiE, MER S,
JPEG 2 RGB —A~il, 1 PNG 4 ARGB PU4~@iE . i TFR_AHESE, Hitk PNG &
Fr—Medi izl bk, ST R APPRY K/, FRATT7EML APP 8 B i — i #B
FIX] PNG [ R A T AR B A REAIR I RN

e GIF: GIF J&—Fiilr 2 R 46K, BT 1987 45, MiEOCEEKMRIT R, B
Fimie 2 mishm, KEX XM EAME L, #30FE Ll &k &fshESE
1. Ko ST GIF RS .

o WebP: AHECHTHLAPE A%, WebP (& E 4 Mweppy/ ) FRE—D914EILT, EH Google
75 2010 4F4 A, B FABURICI RS . SCRESE R EILEE | R WishE, 2
— AR R E A BATENAR 2 3200 APP ERELZER ] T WebP, BITNGLS . 14
. W5 EREORIERE i SCEE PRI P R KN TR R, WebP REZJR %
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HATJGE Android “F-Hif Sk 108 T, KEZE APP {E85 A (] 19 JLT-#82 PNG 4%
AER IR, BRARRIGIH £ 20 40100 30 WebP A%, AR IARAR IR XS PNG 5] )78 B (¥ K o
FEX HL, FRATAT LA LA TEXT PNG PR 64T 4 A 18 21082 B i) H 9

24.31 FiR[E4E ImageOptim]'

ImageOptim J&— A~ JCI I R 4e T, el itk PNG 4528, BERITRockudls Ll Rk
Wi I I SR T A, RS D B TR T, BRIV T OPNG R S A ]
SR T

24.3.2 HRESE [ImageAlpha)®

ImageAlpha J& ImageOptim {EE 1 —A ) PNG 48 TH, MRS, Bl RG]
PR AURAS, S AR Rt 18] 7 o it 22 32 B — e AR S A5, e iz T HRARIE f, e Bt
BTG A fERZ B2k, AT RE 2SI B R APP (IALTERCR .

24.3.3 HHRES [TinyPNG]®

TinyPNG U002 AL HIZ A5 PNG JE46 T 5, B L. Web 3 s m B 424, BA 71
APP 2354, [Al AT A U548 T H—FE, Zad I B4i00E R, W B2 % P ARG AR A R e
2R, WIATRESFEM RIS APP (AR

MIREATAR Z RS T, i [JPEGMini]*. [MozJPEGT %, KZ A LI iksasE & [
S HB—A AT, FERAER A KNRIE R 2z R R A

24.3.4 PNG/JPEG #4145 WebP

WERARA APP A SCFFF] Android 4.0, P2 T DL EHE H R ST HE R RE 1 oK 385 WebP,

https://imageoptim.com/
https://pngmini.com/
https://tinypng.com/

http://www.jpegmini.com/

T S

https://imageoptim.com/mozjpeg/
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W 4.0 LU R RS, twal LIt e APP sh 88 = 7 sR8U% , Bl [webp—android-backport]'
F AT WebP ) 32 §F

HHE Google B, JCH R4 0 WebP H PNG X0 T 45% B9SCHER/N, Bfliix st
PNG SO 283 Hofth FE 48 T B0 ImageOptim JE46 2 )5, WebP HRIR AT LAW/D 24 28% HYSCIFK

/N,

W B, AT HA Alpha dliE R PNG B R KL, MR EA Android 4.2.1 Z R
A4 LiafT, WaAGeFEHa WebP #830, B N AFE Android 4.2.1 LA ERI RS, A GEMRHT
HA Alpha ifiiE ) WebP & 5.

WehP 48y T HA] LASERE [ B 1E T # [iSparta]’ 4.

24.3.5 RE{EH NinePatch #&X#) PNG

9.png E 44 PR NinePateh &, A FABSRE PNG #&KE H, B2 %) Android “F&
1) —FEEsk PNG B #g =X, T DAFEE 48 e AL B H el TN 28 . NinePatch BRI 21K
BUN, FAZIE | AESSRAFAYE RS Android 2 F#LEL, Android SDK F7 T NinePatch [£lf)
Yt T H., (T sdk/tools/draw9patch . AFEEIATE . 244K, Android Studio HLEE M T PNG
¥ NinePatch IZfig, FRATH S A £ M AT ZAAH A PNG B Fr, 785 AR EHE e 4%
Create 9—Patch File... RFAT [ 8l 5¢ iU

e FRATLL TinyPng A 915k Wb L EE 48 T 5 XHE H B9 482808, i 24-7 Fis .

L ) e, i £ )

acard ek bng R Could ot uplawd i
9_eara,_right png M I Condd not uplond (e
. card_suftpng o N domtlosd 1%
ettt e satp. 1 D oona 5%
fcon_sdtuxt_ciuar._nar. Q== e downlond 2%
ousehokt_mimte_add. = =i S domniosd  -55%
osse_progrietacy. cartit === downiond 2%
mmmmmmmmm R ) Gemmieat -G
B e e = ot -24%

https://github.com/alexey—pelykh/webp—android—backport

w9 -

hittp://zhitu.isux.us/
hutp:/fisparta.githuh.io/
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24.4 (&R Lint BIFRFTEEE

Proguard 223X} Java U IEH], X T res/drawable* Hstrb &, A 5],
Proguard H2BBRIZEATE R K h 95|, A MBRIZE R X 2 ) Android Lint
T . Android Lint KIREMAE Android Studio W, 25081 res HFE FHEAVFETE M, (BAS
BT assets H % F i8I SCHE . BARBERI k0T LIS AR 15 49 BI9H A 4. X TR T
Android Lint, Z5 5 13K )5 , 258 Android Lint — Unused resources PEI0 B ] 75 3 BF 26 85 U 2 4210
WnE 24-8 firc. MR, WATARE BEMH T H, T ZEAN THIAE SRS R, Bk
SRR SR 1T Java RUHLE M I, X0 Android Lint 8 223862 HiZ o IR A ol 1)

Inspection Resuits for Inspection Profile " Proxct Default’

»om » # Too Long Log Tagm 7 items)

¥ # Unused resources (4,518 items)

¥ [Dires (314 ems)

b The resource 'R.layout.activity_feedback’ appears to be unused
U The resource 'R.layout.activity_logined_main' appears to be unused
(L) The resource 'R.Jayout.activity_mine_lipei_main' appears to be unused
4 The resource 'R.layout.activity_nologin_main' appears to be unused
i The resource 'R, layout.activity_select_birthday_main' appears to be unused
) The resource 'R.layout.activity_tab_gviewpager_grid_item' appears to be unused
s The resource 'R.layout.activity_washing_car’ appears to be unused
) The resource 'R.layout.alipay_external' appears to be unused
) The resource 'R.layout.alipay_main' appears to be unused
) The resource 'R.layout.break_rule_car_list' appears to be unused
L} The resource 'R.layout.break_rule_city_list' appears to be unused
Il The resource 'R.layout.break_rule_city_list_new' appears to be unused

B 24-8

X

P evYEBR i)

W E K e

24.5 #FIHA Android Gradle fit&

f£ Android Studio T2 app/build.gradle U4 EF T —BE L E AT LLE— A 46 0 24 A6 1L
APK K/, Ef AT .

24.5.1 minifyEnable

PRUE RIS Proguard TRIE, 1% E N true HET E[A] 0} i% B Proguard Mt & U444 AL .
Proguard FIPEFIANMUAORIRIG . B0 HAA RS . L% DhRe. & 2l D i A (U 4% A1 5|
FEIAAS, S JE AT e A Y APK SCHF Z BT 2w BR s . [ Proguard 230 FH
IR FRHA S ERIEORIES | BIERSE, XUHREE — e L L/ APP YK/,

248 e
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24.5.2 shrinkResources

b 2 A K& BR JC (1Y resource SCF. i B UE B (W /2, shrinkResources K i T
minifyEnable, 75 % minifyEnable % & A true BF 4 234 4. [A 0, shrinkResources 75 2
A, e Se R G GE A S S AR IR, X K VR U AT BE L 2 M B, AT AR S AT I 22 4R

Resources$NotFoundException 5 47

LB w7 K U an i n s

android {
/7 g A
buildTypes {
release |
minifyEnabled true
shrinkResources true
proguardFiles getDefaultProguardFile( ‘proguard-android.txt’ ),
‘proguard-rules.pro’

}

24.5.3 resConfigs

Android JF & i B AR B Y 25| A = PR EBUE S # SDK, fEABSCEN BRI
T, fERZAMRE APK 1, FRATATHES 5] AR Z S ANTE B4 FH RN A TR 05 Sc o, FZEnT Ly
iR

* DPI Hat: Android MINBLBIBLTE, T2t 7 2 MA, S ZROAREERI &, s
WL BERRIEAR . BRRE R/NERR ZE BIAR R, AR R A % B A 1dpi . mdpi. hdpi.
xhdpi. xxhdpi. xxxhdpi SFZFER, FELERITH Kb, AT 4SRA AT RN B —Fh bR
TR PERRAE R I () — BB S, XA Ho2 W E R APP RO, IR
BEPRWE S0 BARH P LA H T R P & BE A2 B, W s S P A A
BIRT . PR SR S TSR =05 s B B SDK Al REAFFEII AN 2 DPL H & &
Hocft.
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o EFRESCHFE: Android TFA& HANRTEE Gt 235 | AN R , 86 s BB JE o 14 i
FITENGIR S5 Y, AT Gt 2 AP AEAR 22 [ PrAl S, T i i APP it Al
RER T Z AP EE F AT A T Bk, W 505 e H i [ PRt s

T— Android Studio H1, FKATATLLEAE Gradle PEFTECE , RIEFERZSTHE] APK
R, — Rt e E resConfig al resConfigs 19 HX {f, Wt an F DSL ( Domain Specific
Language Bjiﬂ: AAPT ( Android Asset Packaging Tool ) TALANT BLABEIR

android {
// g HA
defaultConfig {
/] B HAD
resConfigs “en” , “fr”

resConfigs “nodpi” , “hdpi” , “xhdpi” , “xxhdpi” , “xxxhdpi”

24.5.4 ndk.abiFilters

TE T2/ build.gradle SCAH 3G AN ndk.abiFilters BCE , 7T LIS ETRATT 20 ABI 2681, M
17 AT L S AN TG A ABL 2EBU Y so U

android {
/] AEREIHA
defaultConfig {
/7 A
ndk {

abiFilters “armeabi-v7a” , “x86"

24.6 EEMHRLAE

PREF RAF I TSI, IR BEA TR RO A sl b, b S AR, SR &
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JH 33 T8 1] L 2 132—132 Martin Fowler (1 { BiA4 — MGEREA RSB )" — B, B AR,
AU — AR, SRALIERRAThRE, BIANML | KR . IR . wils THALSE, SCEHUA
[l ] 5 IR D RE L B AN R 2 e — A3, TEAR- A 3= . XA
RARTF = M 2Z A F B EER, EH—EAE, e R B s 0.

24.7 HFRSE

GEUR SO MTRVE T S B AT [ 211 1R [ 60 1 R, A E et B A AAPT 7 b PR R
VB SO AR S O R A 2K B 9% R SR 4 0 B i 5 R R I LA 1B A resources.arse SCH A FI B
RS2 TR . A2, S A, MBS O 2 X A~ ST Ok, ikt 78
[AndResGuard]', JE4ERAY A28 E Y README.md /47 7] IAR 25 5 S 3 1 LI H

24.8 fFEHE

AR R AL APP (RARI — A AT R84, AN i e IR B B — M A A
B8, FRAELEN ST #OF a4

1 http://www.amazon.en/%E9%87 %8 D% E6%9F %84~ % E6%94%B9% E.5% 96 % 84% .6 %97 % A2% L6 %9 (%89 % 4% BB% A3 %
E7%A0%81%E7%9A %84%K.8% A% BE% E8% AL %A1 ~%¥9%A9%A CP%E4%B8%81 % C2% BT % KT % A6%8F % ES%8B%92/dp/
BO11LPUB42/vef=sr_1_17s=hooks&ie=UTF8&qid=1456545179&sr=1-1& keywords=%E9%87 %8 D% E6%OE % 84% 3 A% 6% 94% BO % .
5%96% 849 E.6%97 % A2%E6%9C%89% 4% BB % A3%ET% A0%81 %1% 9N % 84% 8% AL % BEJ 8% AE T A 1

2 http://tech.meituan.com/mi—android-resource—obfuscation.html

3 http://mp.weixin.qq.com/s?__biz=MzAwNDY 10DY20Q==&mid=208135658&idx=1&sn=ac9hd6h49279e829fa14e396183a8#rd

4 https://github.com/shwenzhang/AndResGuard
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Android Crash BEWEE
[FIR55CEE

Android 5 FHAETF & AR A b, WU Crash, FRAT—aT LGH IS & & Logeat H &5
SORARIAR I I, AR S LB Crash, o] DA T-’r’JLII’\JJ‘U‘/JquU AR 7 b 6 90 A
ST AR AR BN i E, AP TFHLE M Crash, FRATRAA T HE F% 24k
P2 H (R B LA TR TN, B 2K FA ANl A GBS 5] Crash AHOCHAE EWE7 Xk
o 2ol i Crash {5 SDK S8

Android I FHIF) Crash HGEWCEEYS FAREEAS APP AT L& B REASHE J1, Crash XFR )
FHP AR, RS H ORI m, AR A AR 0 APP 284 P & AR i i, ik 224k
SRl e S g 2 e e e I R L R L P, 1 APP Crash (1)
R A AR T BLRE 10— 86, RZ A0 Al BB EAE MYT 6104 KPLH5hn2

KEEE T R & H LA TG ZE HOWFA Crash SDK 94 %, BRER Y, di o
ZAREZH =71 Crash SDK A48, FlanMsiRAeY Bugly . (R MT). A% SDK %5, Wi
PR R R, TR0 5 H AR R % R 5 7E APP L%J)Jﬁ s S LA Bl A,
AT SEA DL T Crash HEWES FIRAIEAGEE, SCACCRERS IRAYG F0AT,  [a] i fn
B RBEIRFT A D EIRE, AE T FITEL

W ASEPL—]~ Crash SDK tFEMPLE o m TAEWE? SghEden L4 b = Jrif

o Crash M4k

o Crash HEFRAS B9 3R HL

o Crash HEM F4R
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Android JIEZIEHET Linux #BAERGAEN, FERIET Java IBF LMW, LESKEMN
BFHET INL, [HIE, 1 Android LIREOT A, ASATEGRETEHR Java Fl C/C++ FTACIHE . AHNE
1, Crash AJREAEFEXPZ, Java SEAE T HEWLEITHY, M C/C++ HMNEHIERS, XMW)Z
1) Crash HLH] 2251 LK, A SO 70 MR 4320 AT A 40

25.1 Java E Crash 3k &l

25.1.1 HEAX[RIE

Android NIRRT IEHE T Java 1B 5 TF AR, S AbEd 20T H Java 18 5 HIHLE . 7E Java
SR AT NS« Checked Exception fl UnCheckedException. CheckedException X FR A 413 i 57
W, ERETEG IEN B AL B, IR, — R try...catch HTARIFBEAT AL BERIE]
UnCheckedException KBTI Sd, X RPN S S e it i BOG A R, A TE
FERF I T R R A b A . 249K, thnT LA FH try...catch AR AR X S R, (B,
FAVEAEAFNEAE 2 7 DA I X 2 S 1 (Al 3K

UFAE Java APL $24E T — 4 5 S W i AR BEER . Android N FHTE Java JZH3k Crash #KHAY
/& Thread.UncaughtExceptionHandler ZbFEER4% 11, Gl T, FATR T ELHXMED,
I # 5 H A uncaughtException 777, 7EiZJ7 %Al ASEEL Crash (HERR(S 2, BT,

public class MyUncaughtExceptionHandler implements Thread.

UncaughtExceptionHandler {

@Override
public void uncaughtException (Thread thread, Throwable ex) {
final Writer result = new StringWriter();

final PrintWriter printWriter = new PrintWriter (result);

// WRSHE R AsyncTask MG SLFEN K
/7 MBASEBR AR T LAE ) getCause K45
Throwable cause = ex;

while (null != cause) {
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cause.printStackTrace (printWriter);

cause = cause.getCause();

// stacktraceAsString FUEIKIUAY crash MHERR(EE

final String stacktraceAsString = result.toString();

printWriter.close();

b TR B 2 Y UncaughtExceptionHandler, FRATATE ZXTEHE M, LA FHERA
B WAL HEE, —MHEBETE Application 25/ onCreate Jy ik bfTiEM, 1BAIITTF

public class MyApplication extends Application {

@Override
public void onCreate() {
super.onCreate () ;
Thread.setDefaultUncaughtExceptionHandler (new
MyUncaughtExceptionHandler());
}

EHEEOT, WL Crash BIMEAR(R BAE 2 RBIRATHTIFE AL ARt A, i
B XA> Crash, HEZ— [ Crash, TRESUAHEARE BURAIBH), RATETEI B 25 E
A B B E LA, X L5 B R NE.

25.1.2 Z%RiEEER

AR EAFRAE ID, A7 RS MFTERLREA, 7T LR HE 52 brfs oL g S ek
FRAER, (HEH IR KA Crash FARREERIAT, 8 LR E B RS IT .,

public class ThreadCollector ({
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@NonNull
public static String collect (@Nullable Thread thread) {
StringBuilder result = new StringBuilder();

if (thread != null) {

result.append( “id=" ) .append (thread.getId()) .append( “\n” );
result.append( “name=" ) .append (thread.getName()) .append( “\n” );
result.append( “priority=" ) .append (thread.getPriority()).
append ( “\n” );
if (t.getThreadGroup() != null) {
result.append( “groupName=" ) .append(thread.
getThreadGroup () .getName () ) .append ( “\n" );

}
}

return result.toString();

25.1.3 SharedPreference 8

FLEEA YY) Crash HKH T H A SharedPreference WY FEL46(5E BT, FlANSEANIFE, 44T
JFiF, 2%30 APP 1817 &4 Crash, KBS ATFAEME, XE R T #EM XA Crash, Q0%
FWEE SharedPreference "FHI(E B, , WS KA ARG EN, @ FABERBIT .

final class SharedPreferencesCollector {

private final Context mContext;

private String[] mSharedPreflds;

public SharedPreferencesCollector (Context context, Stringl[]

sharedPreflds) {

mContext = context;

mSharedPreflIds = sharedPreflds;
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@NonNull
public String collect() {

final StringBuilder result = new StringBuilder():;

// WEEEKIAH) SharedPreferences 5B

final Map<String, SharedPreferences> sharedPrefs = new

TreeMap<String, SharedPreferences>();

sharedPrefs.put ( “default” , PreferenceManager.getDefaultSharedPrefe

rences (mContext) ) ;

// WEERIFHBE XA SharedPreferences il
if (mSharedPrefIds != null) {
for (final String sharedPrefId : mSharedPreflIds) ({
sharedPrefs.put (sharedPrefId, mContext.getSharedPreferences (

sharedPrefld, Context.MODE_ PRIVATE)) ;
}

// WFFFAR SharedPreferences XfF

for (Map.Entry<String, SharedPreferences> entry : sharedPrefs.
entrySet ()) {

final String sharedPreflId = entry.getKey():

final SharedPreferences prefs = entry.getValue();

final Map<String, ?> prefEntries = prefs.getAll():;

// W sharedPreferences X{FHNENES
if (prefEntries.isEmpty()) {

result.append(sharedPrefId).append( ‘=" ).
append( “empty\n” );

continue;
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/7 WIEMEEA sharedPreferences XIFHHINE

for (final Map.Entry<String, ?> prefEntry : prefEntries.
entrySet()) {
final Object prefValue = prefEntry.getValue();
result.append (sharedPreflId) .append ( ‘.’ ) .append (prefEntry.
getKey()) .append( ‘=" );
result.append (prefValue == null ? “null” : prefValue.

toString());
result.append( “\n” );

}
result.append( ‘\n’ );

return result.toString();

25.1.4 BRGIEE

fE Android 1, V2 RGURMEALRAE ARG BB PHTREER), R . Wi-Fi f9RE
MM ERIES . R ES, XEBFAMAERIEES, XN URL A content:/settings/
system. content://settings/secure . content:/settings/global %5, X 1X 46 ¥ 48 B A9 132 5 #4E X N &
Android SDK 11 Settings 25, AT R G018 B AYEEE A 5k % Se 0 i R R4

* System: DABHEXT A7 RS b A& P 0  BUIMAF L L, ER AT/, REGX
R B ARSI, (R0 N T 3RE AR AP Level .

final class SettingsCollector {
private static final String LOG _TAG = “SettingsCollector” ;

private final Context mContext;
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public SettingsCollector (Context context) {

mContext = context;

@NonNull
public String collectSystemSettings() {
final StringBuilder result = new StringBuilder();
final Field[] keys = Settings.System.class.getFields():
for (final Field key : keys) {
// Avoid retrieving deprecated fields... it is useless, has an
// impact on prefs, and the system writes many warnings in the
// logcat.
if (!key.isAnnotationPresent (Deprecated.class) && key.getType ()
== String.class) {
try {
final Object value = Settings.System.getString (mContext.
getContentResolver (), (String) key.get (null));
if (value != null) {

“ir oy

result.append (key.getName ()) .append( =

_append (value) .append( “\n” );

}
} catch (@NonNull IllegalArgumentException e) {

Log.w(LOG_TAG, “Error : , e);
} catch (@NonNull IllegalAccessException e) {

“

Log.w (LOG_TAG, “Error : , e);

return result.toString();
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* Secure: LIVEEX LR ARG ML 2RE, XAE R, RBUX AR E AL
LY/

@NonNull

public String collectSecureSettings () |
final StringBuilder result = new StringBuilder();
final Field[] keys = Settings.Secure.class.getFields();
for (final Field key : keys) {
if (!key.isAnnotationPresent (Deprecated.class) && key.getType()
== String.class && isAuthorized(key)) {
try {
final Object value = Settings.Secure.getString(mContext.
getContentResolver (), (String) key.get(null));
if (value != null) {
result.append (key.getName () ) .append( “=" ).
append (value) .append( “\n” );
}
} catch- (@NonNull IllegalArgumentException e) {

Log.w(LOG TAG, “Error : “, e);
} catch (@NonNull IllegalAccessException e) {

“

Log.w(LOG_TAG, “Error : , e);

return result.toString();

}

* Global: LXBMER IR AFR G 3B AP A M IR 8, B HiER, R
R E ARSI .

@NonNull
public String collectGlobalSettings () {
if (Build.VERSION.SDK INT < Build.VERSION_CODES.JELLY_BEAN_MRI) {

return ;
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final StringBuilder result = new StringBuilder();
try {
final Class<?> globalClass = Class.forName( ‘android.provider.
Settings$Global” );
final Field[] keys = globalClass.getFields();
final Method getString = globalClass.getMethod( “getString” ,
ContentResolver.class, String.class);

for (final Field key : keys) {

if ('key.isAnnotationPresent (Deprecated.class) && key.
getType () == String.class && isAuthorized(key)) {
final Object wvalue = getString.invoke (null, mContext.

getContentResolver (), key.get(null)):;
if (value != null) {
result.append (key.getName () ) .append( “=" ).
append (value) .append( “\n” );
}

}
} catch (@NonNull IllegalArgumentException e) {

Log.w(LOG_TAG, “Error : “, e);
} catch (@NonNull InvocationTargetException e) ({
Log.w (LOG TAG, “Error : “, e);

} catch (@NonNull NoSuchMethodException e) {

.

Log.w(LOG_TAG, “Error : “, e);

} catch (@NonNull SecurityException e) {

“w

Log.w(LOG TAG, “Error : “, e):

} catch (@NonNull ClassNotFoundException e) {
Log.w(LOG_TAG, “Error : “, e);

} catch (@NonNull IllegalAccessException e) {

“

Log.w (LOG_TAG, “Error : , e);
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return result.toString();

private boolean isAuthorized (@Nullable Field key) {
if (key == null || key.getName ().startsWith( “WIFI AP" )) {
return false;
}

return true;

21.1.5 Logcat FEyHEIER

3K Logeat H EHIEFAL AT LATE ZEHALE Crash A4 AT H LR 3C, X FHEFENL Crash
iRt THE ARG R, TIARIT.

class LogCatCollector {

private static final String LOG TAG = “LogCatCollector” ;

private static final int DEFAULT TAIL_COUNT = 100;
// R® logcat HthiIR/EMTT

private static final int DEFAULT BUFFER SIZE IN BYTES = 8192;

public String collectLogCat (@Nullable String bufferName, boolean
logcatFilterByPid, String[] logcatArguments) ({
final int myPid = android.os.Process.myPid();
String myPidStr = null;
if (logcatFilterByPid && myPid > 0) { // HUCEM4ATHEM XN logcatlz

” ”

myPidStr = Integer.toString (myPid) + ): ;

final List<String> commandLine = new ArrayList<String>();
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commandLine.add( “logcat” );
if (bufferName != null) {

Y

commandLine.add (bufferName) ;

commandLine.add( “-b

// logcat MJ” -t n” ZHUE API Level 8 AF|IAM, X TFZRIM ARG A

/1 BRI B AL L

final int tailCount;

final List<String> logcatArgumentsList = new ArraylList<String> (Arrays.

asList (logcatArguments)) ;

final int tailIndex = logcatArgumentsList.indexOf( “-t” );
if (tailIndex > -1 && tailIndex < logcatArgumentsList.size()) {

tailCount = Integer.parselnt (logcatArgumentsList.get (taillndex +

if (Build.VERSION.SDK INT < Build.VERSION CODES.FROYO) ({
logcatArgumentsList.remove (tailIndex + 1);
logcatArgumentsList.remove (tailIndex) ;
logcatArgumentsList.add( “-d” );
}
} else {

tailCount = -1;

final LinkedList<String> logcatBuf = new BoundedLinkedList<String> (ta

ilCount > 0 ? tailCount
DEFAULT TAIL COUNT) ;

commandLine.addAll (logcatArgumentsList) ;

BufferedReader bufferedReader = null;

try {
final Process process = Runtime.getRuntime () .exec (commandLine.
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toArray (new String[commandLine.size()]));

bufferedReader = new BufferedReader (new

InputStreamReader (process.getInputStream()), DEFAULT BUFFER _SIZE_IN_ BYTES) ;

// Dump stderr to null
new Thread (new Runnable() {
public void run() {
try {
InputStream stderr = process.getErrorStream();

byte[] dummy = new byte[DEFAULT BUFFER SIZE IN
BYTES] ;

//noinspection StatementWithEmptyBody
while (stderr.read(dummy) >= 0)
} catch (IOException ignored) {
}
}
}).start ();

while (true) ({
final String line = bufferedReader.readLine () ;
if (line == null) {
break;
}
if (myPidStr == null || line.contains (myPidStr)) {
logcatBuf.add(line + “\n” );

} catch (IOException e) {

Log.e (LOG_TAG, “LogCatCollector.collectLogCat could not

retrieve data.” , e);
} finally {

try {
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if (null != bufferedReader) ({
bufferedReader.close () ;

}
} catch (IOException e) ({
// BMEETREN T

return logcatBuf.toString():;

25.1.6 BENX Log XHHHIRE

AR, FATH APP 22K —SL T MY H (5 S L5 B9 1 B2 N SR AF 6 sl SR A7 A Y
FA Log XM, &4 Crash i, dATRAEXAS Log SR RIAZIF EAE RIS 4%, #5 B
(R AT A7, SEBARRR AT . w] RIS € S @ T B N

class LogFileCollector {

@NonNull
public String collectLogFile (@NonNull Context context, @NonNull String
fileName, int numberOfLines) throws IOException ({
final BoundedLinkedList<String> resultBuffer = new BoundedLinkedList<
String> (numberOfLines) ;
final BufferedReader reader = getReader (context, fileName) ;
try {
String line = reader.readLine();
while (line != null) {
resultBuffer.add(line + “\n” );
line = reader.readLine();
}
} finally {
try {
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reader.close();

} catch (IOException e) {

}

return resultBuffer.toString();

@NonNull
private static BufferedReader getReader (@NonNull Context context, @

NonNull String fileName) ({

try |
final FileInputStream inputStream;
if (fileName.startsWith( “/” )) {
// Rkt
inputStream = new FileInputStream(fileName) ;
} else if (fileName.contains( “/" )) {
// AHxTERRR
inputStream = new FileInputStream(new File(context.
getFilesDir (), fileName)) ;
} else {

/7 BRIl R A A S0

inputStream = context.openFileInput (fileName) ;

return new BufferedReader (new InputStreamReader (inputStream),

1024) ;
} catch (FileNotFoundException e) {
return new BufferedReader (new InputStreamReader (new
ByteArrayInputStream(new byte[0]))):;

R
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25.1.7 Meminfo 8

Crash 7 4= B B9 PN 776 75 00 % BE 86 28 B G Crash E QLW RA R KT BN, @ity
dumpsys meminfo i A LLRECGE GRTHFR K ARG R, 1HAWTF.

final class DumpSysCollector {
private static final String LOG TAG = “DumpSysCollector” ;

private static final int DEFAULT BUFFER SIZE IN BYTES = 8192;

@NonNull

public static String collectMemInfo () {

final StringBuilder meminfo = new StringBuilder();
BufferedReader bufferedReader = null;
try {
final List<String> commandLine = new ArrayList<String>();
commandLine.add ( “dumpsys” ) ;
commandLine.add( “meminfo” ) ;

commandLine.add (Integer.toString (android.os.Process.myPid()));

final Process process = Runtime.getRuntime ().exec (commandLine.
toArray (new String[commandLine.size()]));
bufferedReader = new BufferedReader (new

InputStreamReader (process.getInputStream()), DEFAULT BUFFER SIZE_IN BYTES);

while (true) {
final String line = bufferedReader.readLine () ;
if (line == null) {
break;
}
meminfo.append(line) ;

meminfo.append( “\n” );
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} catch (IOException e) {

Log.e (LOG_TAG, “DumpSysCollector.meminfo could not retrieve
data” , e);

}

try {
if (null != bufferedReader) ({
bufferedReader.close();
}

} catch (IOException e) {

return meminfo.toString();

25.2 Native & Crash 35Nl

Native JZCRH I EE R AT LAY A PR

C++ 54 7€ Native J22, WUREH C++ IBF AT A, MHMHAT C++ FHILE, 24
PREAAT AT UG std:zexception ERIESH 3 WURAEFH C/C++ IBF &, RGBSR,
B2t F—2e FEARGEA AT MRS, RATH T A TR LR SRR, C++ BREER
SEAARN), —BAL5IE APP Crash, MSRUNFAHIAY, &5 EZHEHR.

Fatal Signal 5% : 7£ Native JZ, BT C/C++ BFHEE 80 WAL UM R 555 R, T3 APP
A Crash A5, X Fh Crash —BE2TE Logeat HATENHAL & Fatal signal FHER H A&, $FFiX
Fh Crash, RHEINZA0 Java 35 3K 2 Thread.UncaughtExceptionHandler ZAG A EI R AR2 40
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CIEGEISE o ol W LA

G Linux K2 RIZAN IZAR A S0 & H X F Crash 235 T Linux {5 S 4MHLHE . 5 (X
PR WE S, signal ) A 2R 2 w69 P LE , FE AR &k T S,
HEAR 2 (8] o] LA AR S R GV kil R AP IS S 5 Linux PR LU R 93RS 1T 45
HRERGS, @AARENFHNE L., FEFENRE, HF9IFAEHEEYE, R R
MR A THAaF . BREESE, EWa =y,

o HE XAHRES . R T EALFRA(E SR G S A T R R

o ZBRS . HREZMAELEAES (SIGKILL #1 SIGSTOPZEEA T )

o FHRGEANGIE . HFRHNZPBOAGE SR, BB T, REMHRMES
HEE B R 2R
TGS ARG, IR A st AR SR T 8 7, T Native /2 Crash KFB4r#0 2
signal KRBTGS, R REHHAK signal FFDEFTALEE , 153 Fhgr o9 BAARSS Bt AT AR 4 57
BhEL 1o X —al Ll s 8 sigaction {EMHE 5 40 B sk BOR SE AL
/] BEARKME SR

const int handledSignals[] = {

SIGFPE, SIGSEGV, SIGABRT, SIGFPE, SIGILL, SIGBUS, SIGIPE, SIGSTKFLT

/1 AR SEBIRE
const int handledSignalsNum = sizeof(handledSignals) /

sizeof (handledSignals[0]);

/1 RAFRIE S AL g

struct sigaction old handlers[handledSignalsNum];

void initCrashHandler ()
{
struct sigaction handler;
memset (&handler, 0, sizeof (sigaction));

handler.sa sigaction = my handler;

268 e



#2658 Android Crash B g &R S T8

handler.sa flags = SA RESETHAND;

/1 TENHE S AL B R B 2 SC, I TR
#define CATCH SIG(X) sigaction(handledSignals[X], &handler, &old handlers([X])

// PR TR S I IHE S A B
for (int i = 0; i1 < handledSignalsNum; ++1)
{

CATCH SIG(handledSignals[i]);

RS A my_handler [9]3# o B0 E HIR AL AT S0, 7EXA> R0, FRATIEIE R
Native Crash FJAHOGHERRSS B, RGBS 4F . (EJE Native JZIFIRAIREHE Java JZARFER)
Throwable.printStack Trace PRECEARBUEA G E, HRTA DA PIREEE .

o YU Logeat H: AL, Native J2& 4 fatal signal FE APP AATE, LAE Logcat H1
FTEN AR SC I HERR TS B, I, 47E Native JZKIF fatal signal, A FHIKA TS5 40 H]
PREL my_handler P]LA[] Java JZ2AETHE, SlH1E LML Logeat A9 H &R, PHUA 730 1
MRANTC AN A, FFEFEEN— A2, XBHMEH T Crash B A 0 R SR P
ghidgids, PittLogeat AN IZIT IR BT ERE , B1ANJS 2 — DRI AE Service AT
(.

* Google Breakpad: X &— 5V BB 0T T H, 38 Windows . Linux, OS
X, Android%, it EERUEHRAEA RBUE , TEN R A: BRIt SR A OCHERR (R B A —
A minidumph SO, DR XA SCF FAERIR S A5, R R A AT LLE S addr2line
S T K dump SO H 8 oR B0 B2 o J ke 107 AR AR AT, DA T R0 30 T A8 24 1) ELAAR 7
.

25.3 Crash g9 iR

Crash 1) _EARAH HCARAR ANSERR AR B ARIBOKR L, BRI 1, JAS T ARl A0 55 i <2 4F
WE SR, WHEEOT, Crash BARAGERER T E FEBER MR SEE B2 50, B
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BEHUEUTHER.
* BERBIRRAS
* RGERBILRAS .
s FHLREHES,
* FHLME—YI&ID,
s RS,
* Crash &A= (R H]
« B .
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SRR iR BB R HE A Android PN

*

%26
27 &
$28E
$£29%
$30E
®31 =

®32E

HUENREE Android & #I R A

Android 528 Swift . Kotlin £ Android & # A
React Native For Android A J35m

Android fE4ME R T RTR

mE)E%RiERHEAE Android HIR A

HF Facebook Buck 24i& Android #E R %t
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EREE RiE B8 H
EAndroidRBI

PR A — AR RS, B RIERE SR lambda {3 . lambda 785 1 R T DL 7 BR AR
Pt ARG . S AR, BRI B2 5T HA S BT T, wid

R AR

HATTIEEIE € 1 e al S €1y DO €/ e (P s e ey W I O B S O PN =Y Al E (2
A %o 3 3ok 3520 d 4 TR P S B e, RO O AR R S AR B, O 0 B2 5
Wb G DA KA AT AE BTG, 10 300 S 2 ok VS I B8 1 v S B

1E R B AE , BE S rR B A 1Y, PRELRSRE T A SIS, A% A R B R AL,
A EEESEH , OGS S H i R 8. pREm R X e b fife o B G B () AL 1 40
HRfa . — B3R, AT AR e R A B i e R e A S . R Aen 8T
S s i L

HRETTE Android JF & Hfdi H eR B R FE A PIASHEZE AT LA, Heeniviase BT iz 1/
H RxJava'& RxAndroid®, B 4h— 1% Google I T HEH 7Y .\gera‘ HEZE | |58 A & 2N E bnifE

e RxJava: —ME Java ML ESEFiaY eR o i X B E, EP R A WE AR, it

T 3T observable [ 31 52 BRI 57 26 8 FH B B S i o) 17 X0 4

e RxAndroid: RxJava {E Android ‘& 099, fEIERI{L Android |- 13T RxJava BT 4

https://github.com/ReactiveX/RxJava
https://github.com/ReactiveX/RxAndroid

W -

https://github.com/google/agera
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o Agera: Google #fEH BIHEE Android JF % # HEhf st STIEpR X S5 28 e i = A =X
@%,mu&AMmHﬁm9&u£m$ﬁmo%M?Rﬂm&A@mﬂ%%?%%%ﬁ
UL

5 F K Lh RxJava 2 61 4 28 o 250 2 2 100 10 2 PR 0 o g 7 Q%D ) 6 A AL G0 2 J2
Observables fil Subscribers, Observable FI% & %74 8., 1 Subscriber FAAZYHE . HE M) &%
JEA [ ERE, Observable AT LUZREAE BECEAIHE, 41 S PO AL Pl 2 AR, TR
2548, Observable 2 ' 94834~ Subscriber 1 onNext() 77, 2L Subscriber.onComplete()
% #% Subscriber.onError() £5 % .

A[AFE R, RxJava BBEAHESREIAMERMEERK, —ABEFN AR LIET Observables

—f R A %) Subscriber ITHI'E, ASHHEZANE, WREAITHEWEE, BaBAEE
BVER . 3 T REBEEFCIE—1IEAM Observable #YH]F.

Observable<String> myObservable = Observable.create (
new Observable.OnSubscribe<String> () {
@Override
public void call (Subscriber<? super String> sub) {
sub.onNext ( “ascel885" );

sub.onCompleted() ;

)i

X~ Observable fR7 8, FURE LI K 26— FAF R ascel885 ARG 5EAL, BZEILFRATOIEE
—~ Subscriber H1H £# X~ -

Subscriber<String> mySubscriber = new Subscriber<String>() {
@Override

public void onNext (String s) { Log.d(s); }

@Override

public void onCompleted() { }

@Override

public void onError (Throwable e) { }
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)7

Subscriber HE AT SO R O SFTED ik, BRERRSRA T MESH femss s, Hla—
B W 3 5 subscribe 7572 R -

myObservable.subscribe (mySubscriber); // fith ascel885

MITHSERUS , myObservable 53 H mySubseriber # onNext() fil onComplete() /7%, SR/G4T
i ascel885 SRIGAHIZTT .

26.1 EBRIEMN

FHFEATGER T ascel885 FAFHRMITENTE EHME MHEBISA A2, (HFL E Rxlava $i
TR A EER RS 4R S . B ik IR i fE Observable, RxJava A4 WL A4RAFE
R TIRZ N E Y Observable f& pREL, F0, W LA Observable.just() 7% &k L i i)
Observable {5

Observable<String> myObservable =

Observable.just ( “ascel885” );

% T4k Subscriber 18RS, AARFRATA FL onComplete() 3 # onError() FIALEEFE, B4
AT LA™ B fRT B 2SR 4 onNext() 77 HR i 52 LA I RE,, TEAIUNT .

Actionl<String> onNextAction = new Actionl<String>() {
@Override
public void call(String s) {
Log.d(s):

Actions A L FHl % € X Subscriber #%E—/~#543, Observable.subscribe() 77 2 GE 98 £ it —
A HAEE =4 Action S, 43378 onNext(). onError() 1 onComplete() 77 %, i
Subscriber 7] LAfE {00 FiE 4],

myObservable.subscribe (onNextAction, onErrorAction, onCompleteAction);

Wk, FHERIEFIRIIATE ZALFE onError() #1 onComplete(), I, HeEgiis A28,
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myObservable.subscribe (onNextAction) ;

fiee, FATHE T ) pR R I R R AT et AR i, SRANE

Observable.just ( “ascel885” )
.subscribe (new Actionl<String>() {
@Override
public void call(String s) {
Log.d(s);

V)

WSAE FH Java 8 £ lambda 2635508 0] LA — 8IS WAk s R iE 4] .

Observable.just ( “ascel885” )

.subscribe(s -> Log.d(s));

26.2 Operators &1t

T BN A —42 0 Operators IINRE, E1ETH B K% # Observable F1H BIH 7% #
Subscriber 22 [A]E FHHH B HMEH . RxJava BRIAPIA KA1 Operators, A5 3RA KA T4 map()
operator, EﬁfU\Fﬂﬂéﬂ%a%ﬁﬁ‘iiﬁﬂ’ﬂ(ﬁ,ﬁ\%?ﬁéﬁi%%Hﬁﬁﬁi’Co

Observable.just ( “ascel885” )
.map (new Funcl<String, String>() {
@Override
public String call (String s) {

return s + “ @HUST” ;

)

.subscribe (s -> Log.d(s));

[FIFERT LS Java 8 fY lambda 23k i — 25 fRifEARHS

Observable.just ( “ascel885” )
.map(s -> s + “ @HUST” )

.subscribe(s -> Log.d(s)):
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map() operator A< I & —ANFH TR B XTSI Observable, & ATT0T LAZGHE B AT B 24
map() 7k, — 220 S A Subseriber 75 2 FEHEIE R,
AT AR F AR R, (EFRATT AT LIAS R A A
* Observable fll Subscriber HE5EMATAT/RADFFENIZH1% . Observable A DLJ&— %4 PEAT
1], Subscriber KRHREF )45 B I W/ 7E LI L5 Observable tn] LURE R 25 1 AR

Subscriber ¥ HARF B AR HEE 4L 3 Observable 38 0] DL 55 iS4m0 5850, 1
Subseriber ¥ W My -0 Wi A i o 30

* Observable Fll Subscriber 5 EA 12 [0 g — R IV BERA B AS) : FATATLAZETHE
Ki%#H Observable FlIiH B IH %% #E Subscriber Z [ INAALE Z 45 map() 19 operator J7
%, HE operators A A% H EHERRL, ARAFRATO] LIAS B —AT055 1) FEE
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(KkEiENETE
AndroidfhgN

WA ATE JavaEE H & HUZRE WA —F I &, 9K Android FFA HHLIAEL TR Z
B TE ARESE , HEZRRYE A B TR R N R A EIRZHEARAS, MRS A RIAFELZ
Ef 2 5 I S BTt i

HHE AL Z# AT LR SRR S 00D, TR T OB & A, (7B R
A ARSI, ATFEBUUKEE 5 R X PR E L, o7 LR Z) i mock Xt
ZA WA A, AT LA ST X AT BT Android P& | HCBBACERME R
ABRBUE F94 ButterKnife . RoboGuice . Dagger fll Dagger2, AN —— TG, AETEX
ZH0, T EA IR | ARESRRY R S, FRAOTHER T RO A B3 AME

27.1 BFHEE

TE M B E A BIE R Z 00, FRATTE ek Ul — 4% i )2 (Inversion of Control, 455 N
IoC ) W L, ToC J& Martin Fowler £ 2004 4E S45 820 K10, B F0AE 2 1 [0] X B2 At ) o 8
N Z—, BEB/NEF PR RS [, 1oC —R5 A Rh2E A

o ARKERTEA ( Dependency Injection, faIFK DI)
o {K#fi#r % ( Dependency Lookup ) .

Horp, AREEAGR) iz, B, — sl SO FRomiE A mT B, T SO — K
i A —in]
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FERRIBARE R, &% 2B AT E A S T NHEUA R 2
% Engine, ZE32 Wheel SFHERZA Gk, SLIATREWT

, BIER 436 Car EH5 1%

public class Car ({
private Engine mEngine;

private Wheel mWheel;

public Car () {
mEngine = new PetrolEngine();

mWheel = new MichelinWheel ()

T RS AT DUIE 3554, M B 1 A4R, (A6 Car Bl Engine LI Wheel )

i AEp s Y

o 7£ Car TS PRECD, BT 2 HCAIE Engine ( Wheel th—Ff ) 19361,
o [A]IRT ZHEE T SE B Engine, 76 ERIF{CASH, Car F5Z2H1iH PetrolEngine iX ]~ Engine

TRIAFAE,

o —HFE W Engine 25 Petrol MUK Diesel, 75 EEM Car HUK 1 pREL
TS 2t ] 30 s AR A T A B SEARUHE fp R R R W Xof R IR A — b LAY S

A, WA DPedE Emrfas.

2711 HIEREGEN

XS A ) B W A, NS Engine ( Wheel ) 28R SE B Car 28 A 1 pRER
Hl B R, Engine (Wheel ) B9SEHIE HA s 7 BIEE |, SRJ5 014 16 R K ) 2 Bl 7 UG i

4 Car K38 1, 1BAIANT .

public class Car {
private Engine mEngine;

private Wheel mWheel;

public Car (Engine engine, Wheel wheel) ({
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mEngine = engine;

mWheel = wheel;

27.1.2 Setter EREHEN

Setter PRECEARTE Car EWETEHZ G, #id i B XfEA Engine ( Wheel ) FISEH,
[F)FE AT LA 3 kB B /9.

public class Car ({
private Engine mEngine;

private Wheel mWheel;

public Car() {

}

public void setEngine (Engine engine) ({
mEngine = engine;

}

public void setWheel (Wheel wheel) {

mWheel = wheel;

2713 #OEAN

FEDEAAMXT Setter PREEA T NG, A5 08 d SBUEE O i 77 RSB Setter (9
Uifie. B, AU TR AT RO, BT,

public interface ICarInject {
void bindEngine (Engine engine);

void bindWheel (Wheel wheel) ;
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FEA Car R2HXMEM

public class Car implements ICarInject ({
private Engine mEngine;

private Wheel mWheel;

public Car () {

}

public void bindEngine (Engine engine) ({
mEngine = engine;

}

public void bindWheel (Wheel wheel) ({

mWheel = wheel;

27.2 PUFEESR

AR AR R, FRATHT MR L m IR T ik AR Aok Fah R, JRLiBik
i, (HEIFARKAZIT, SREUNERE LR, TR KBr it — M EBnFE,
SEHARZFEARANED . X 5 A TE ANESR A T 4 5 i BB MO i B ), 1
T IHESE, FRATTAT LR O T A

27.3 FHEHEZRRYIEE

27.3.1 ButterKnife'

ButterKnife 4% & X FAGER & —RETEAHEZE, HAE €3 T LB Android View 1Y
BT ESEE, JFA A A A L ButterKnife J& 1 JakeWharton 2857 FF &2 1, i

1 https://github.com/Jake Wharton/butterknife
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HAVREE WA 7.0.1 MRORJEE LI AT I S P SE B View HOTEA, PERERUKT , Al Eofi ik
JAS 8.0.0-SNAPSHOT i ] 4 i3 ok 2 fifp A B2 THPERE, O T 20 13 I e 8 A AR AT A 25 LA 5 3
1, el VR, P75 BT IR PEAR A — B AT b B B R B2 = A B s e 3
ButterKnife fff FHTEM A5 T S8 AR AR RIS, 2R MELLI T 2hRE.

o {fif] @Bind 7Ef#RACE findViewByld FREL, X2 ButterKnife fz #LRI A T HE

class ExampleActivity extends Activity ({
@Bind (R.id.title) TextView title;
@Bind (R.id.subtitle) TextView subtitle;

@Bind (R.id.footer) TextView footer;

@Override public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.simple activity);
ButterKnife.bind(this) ;
// TODO Use fields...

o B ZA View U — N EaE B, ATLAEH— KRR View B34

@Bind ({ R.id.first _name, R.id.middle name, R.id.last name })

List<EditText> nameViews;

// i apply HEATUASEBIX AT view M4E— Action #:fE
ButterKnife.apply (nameViews, DISABLE) ;
static final ButterKnife.Action<View> DISABLE = new ButterKnife.
Action<View> () {

@Override public void apply(View view, int index) {

view.setEnabled (false);

}

bi

/) i apply FEEAJLISEEIRTRTA View M4E— Setter 4
ButterKnife.apply(nameViews, ENABLED, false);
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static final ButterKnife.Setter<View, Boolean> ENABLED = new ButterKnife.
Setter<View, Boolean>() {
@Override public void set (View view, Boolean value, int index) {
view.setEnabled (value) ;
}
bi

// i apply HE#RE view MEME
ButterKnife.apply(nameViews, View.ALPHA, 0.0f);

* ifid @OnClick TEA# AT LATHBRA U B i 158 B e W a8 BT s 9 B 44 T2 3L

@OnClick (R.id.submit)

public void submit (View view) {

// TODO submit data to server...

o FERME LA R A o] MO e IR A 4Ry O

@BindString (R.string.login_error)

String loginErrorMessage;

27.3.2 RoboGuice'

RoboGuice /& Google Guice 7E Android 15 L HIFEARFE HilfiAS, & Android -5 Hbi &M
HIMREIE AMEZEZ —, BN A TR AP A, RoboGuice 3.0 FF 15| A RoboBlender,
T8 T RE R S R A E AR b 38, $2FHPERE. RoboGuice B F LI B AR AME, €
R T —RINNEFH Android A2, FFARE R THEARHEIEAZIRE, L2UE I H X
AL Ak ARG B2

RoboGuice f&fit i) EEINRESR -

e View H7FEA: 2l ButterKnife $23tfIhHE, AFAE RoboGuice FEEH View MITEA, T
FEHE L Activity 4k7K RoboActivity, & @ContentView {EfFIXE ContentView, 4
SRULAT LA E AR setContentView PRELE I E , #/5 I @InjectView IEMHFIRICTH 2

1 https://github.com/roboguice/roboguice
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AR View, {8 RoboGuice BiHY/CHEUNTF .

public class MyActivity extends Activity {

TextView textView;

@Override

protected void onCreate( Bundle savedState ) {
setContentView (R.layout.myactivity layout);
textView = (TextView) findViewById(R.id.textl);

textView.setText ( “Hello!” );

f# ] RoboGuice 2 f5 (O CHS AR FS NG ] TR % .

@ContentView (R.layout.myactivity layout)
public class MyActivity extends RoboActivity {
@InjectView(R.id.textl) TextView textView;

@Override
protected void onCreate( Bundle savedState ) {

textView.setText ( “Hello!" );

o WIRIITEA : FIRATE AT Z4K7K Robo (9125, 40 RoboActivity, RFfHH @
InjecteResource AT f#, HAJA0F .

public class MyActivity extends RoboActivity {
// HH, my animation BfiF res/anim HEH Hzhim

@InjectResource (R.anim.my animation) Animation myAnimation;

* REMFHITEA: RGEMESHITEAR View FITEAZSRL, W HERH, HFTFELE Robo 1Y
THEPMEH] @Inject EMFENATARMEI, A5 TIFEHE ACTAR getSystemService HIJK
B, AR .
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class MyActivity extends RoboActivity {
@Inject Vibrator vibrator;

@Inject NotificationManager notificationManager;

public void onCreate (Bundle savedInstanceState) ({

super.onCreate (savedInstanceState) ;

// T RA B S 0 R gk g5 T
vibrator.vibrate (1000L) ;

notificationManager.cancelAll () ;

« POJO WITEA: POJO (Plain Old Java Objects ) AYTEAWSZEE @Inject 7EM#, BRIATEH
T, RoboGuice 25 POJO 2504 JC S8k 1 sR Bk Sl ix 28, iBajin .

class MyActivity extends RoboActivity ({
@Inject Foo foo; // HXFIHH new Foo();

M POJO Ry F i s B S8, —Fh R B A i 2l @Inject @XM POJO A4 i
PREL, TEAIINT

class Foo {

Bar bar;

@Inject
public Foo(Bar bar) {

this.bar = bar;

XAE, BT ATLAY @Inject Foo foo ¥ 28 F Foo(Bar bar) 414 sR #7364k, Hph S5
Bar TE AL T

ﬁM?AmmLBmmmmwMNJhmm%mm\&Mm%ﬁﬂ”ﬁ%Rmﬁmmim
RBEA, REHATART .
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27.3.3 Dagger’

Dagger J& Square O3 ) FFUR A& AR B BT AR ARESE . R o MO v ANE 2218
A AR AE AR, SO ESRIRA L B7E Android 755 L IFER ™8, FEHRLE
Z W) android WA T, H, Dagger {ff FH4m 1M DI GEAE SR Be B gt TAERR T IR A 25,
AR, MATEMBIS T o Dagger A HCHAMMH T ASFIIRERTSS , (HRBCRAEAEH S0
TEfHH Dagger Z T, FRATHZEAE TR build.gradle SCHH R I A0 T 48

dependencies {
compile ‘com.squareup.dagger:dagger:1.2.2’

provided ‘com.squareup.dagger:dagger-compiler:1.2.2°

Hi— & Dagger AU, % AN Dagger FmIFAFREUE, & 20T AMKETR L,
30 o T A 2 ) 2 T LA sk A AR B RO R . R TR LT Dagger 4iFdn R B0k 4
TR, fER AR, FRIHEEFRICH provided, XFEAESR APK A2
X REET .

BEAXR*

Dagger {#1 ] javax.inject.Inject JTAE AR ICTT ZEA MM S R ECRURYE, 1 @Inject AR
AT PR, TETT BN M SEIRT , Dagger 23 AR IUFA A pR BT 75 19 2 B0 I FH X A4
PREGA T

class Thermosiphon implements Pump {

private final Heater heater;

@Inject
Thermosiphon (Heater heater) {

this.heater = heater;

1 http://square.github.io/dagger/
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Dagger [AIFES ] @Inject HEARXATIEHESEFTHEA, N AS2E8A [R]AE XS F i eR BGHEATHEA
A2, Dagger BRIN 2 FHIX AN (1) TS 40k it sR BG4 T35 8k

class CoffeeMaker ({
@Inject Heater heater;

@Inject Pump pump;

T BB, @Inject AR T IEMEA, W E WA ZFFHED Interface . % =77
PSRBT ISE, TRk sy atrh, IRATAT LA @Provides TE#, B HDRFRREL, FRiX
A REAWE ARSI, W2 A E S, EEAERBAR RIEER, R, 4
AT E—A> Heater BIZERIRT, provideHeater pRECIF 28R .

@Provides Heater provideHeater () ({

return new ElectricHeater();

FITA #bRIC A @Provides Y pRECER N 1Z08CAE (i T @Module #RiCIZEE X, 1EAJIITF .

@Module
class DripCoffeeModule {

@Provides Heater provideHeater () ({

return new ElectricHeater ();

@Provides Pump providePump (Thermosiphon pump) {

return pump;

HA—REE, BN HS IR . @Provides 71 i (/) R EL 2 LA provide 1E N AETZR, @
Module Ef#AIZE 2 L)L Moduel /£ 4 544 .

eSO EAE]
X R R FTA BRI T, EREHEIEASEH], FFRESHEIX LE S A BAR B X
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Geep, FERTIEIAGE T, FRATE B T2 HMBITE A, AR IR A i pR S B i S
{BAE Android &, HRIZEHBIAT Application, Activity 55, FF&EXHEA RS REOF A
AL, RS 28 55 A AOR SE IR A . TR .

class CoffeeApp implements Runnable ({
@Inject CoffeeMaker coffeeMaker; // XAk

@Override public void run()

coffeeMaker.brew() ;

public static void main (String[] args) {
ObjectGraph objectGraph = ObjectGraph.create (new DripCoffeeModule());
Coffeehpp coffeeApp = objectGraph.get (CoffeeApp.class);

FATE A ObjectGraph.create() ARG 18 4], 0] LA SZ— 4504 £ 4> @Module 2
A, (R  @Inject TEMRACTE BMER UM, T BT RADR, X EHEITIL AU public B0
default Vi[AIFE ), LAME Dagger 7] LA ENIRIE . /54—, ObjectGragh J&Mnfal 1id
CoffeeApp IWE? X T5 EAZHL DripCoffeeModule 5 L, 4l CoffeeApp FITEA, WA,

@Module (

injects = CoffeeApp.class
)
class DripCoffeeModule {

B

TERT T E X @Provides PREL, R4 @Singleton {Hf#, BAXAPREZ— HaR R4 [R]
FXF R, HAE

@Provides @Singleton Heater provideHeater () {

return new ElectricHeater();
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Z, RATES T## Dagger MELAF:, BIFMAN AT LIS WE I 30, 4 FRFKAT
¥ 222 Dagger2, ‘EFE Dagger fFERHE 8T —A 4k

27.3.4 Dagger2'

Dagger2 J& Google 3T Square 19 Dagger LRl 1 K IF %, EFEE T Dagger HRTA S
B, )AL HE e S I RHd ] @Component FEFRACES Dagger 'Y ObjectGraph/Injector ffii
I, MIfibFF & & o] LS S S . Dagger2 B9 %130 1 i 4 andmid—aplz. [H 5
7E build.gradle S AT 51 AR

apply plugin: ‘com.neenbedankt.android-apt’

buildscript {
repositories {
jcenter ()
}
dependencies {

classpath ‘com.neenbedankt.gradle.plugins:android-apt:1.4’

dependencies {
apt ‘com.google.dagger:dagger-compiler:2.0’

compile ‘com.google.dagger:dagger:2.0’

i T4k 7K A Dagger, [Hith, Dagger2 HYTR 2 HIi% #l Dagger — 8 —#f, fil 4 @Inject, @
Provides , @Module il @Singleton %5 . % F 4 WA A A —FE 7
M R E

£ Dagger2 1A 1{d H] @Component FEfFAR LI ZE , & ez X—1 41 interface, X4
EORME—-DTTSHRRE, & EER T ERZEA, il #i A @Component bR iciX 4

1 http://google.github.io/dagger/
2 https://bithucket.org/hvisser/android—apt
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interface, A modules Z%%, BEAUIT .,

@Component (modules = DripCoffeeModule.class)
interface CoffeeShop {
CoffeeMaker maker () ;

}

HHr, DripCoffeeModule J2& Dagger — 17 PRI, Bl @Module #Ric & X, [
ffi ] @Provides pric APAMEHAKIEI k. it @Component %E U5, Dagger2 HHRATAR T LU
Dagger /E MRS, AT LGB builder() BEGKAS ERYIH], I EKE, 5T build() P&
A4 B CoffeeShop B—AN3E4, iBA1HNF .

CoffeeShop coffeeShop = DaggerCoffeeShop.builder ()

.dripCoffeeModule (new DripCoffeeModule ())
build();

27.3.5 HEZHIXTLE

ButterKnife /Z4iFEHY) View 7 AHESE, FEAZ ™R E L ERHKETE AL, RUUFTFE
View ITEA, IRAEDLGESE ButterKnife, I AEETIALL T # A

RoboGuice SARTE 3.0 WA H T IR 22806 S R I EE AR THPERE, (ERESRSCEL L AR
Z 3T B SCFLE], R REER T 25 AR, 11 H. RoboGuice FO RIS R AE LEEK,
AR/ LA R R R .

Dagger BAA{H HIaiRaT i AL B8 SC B R IE A9TE A, (BZEX R E MRS R EHZ T
AL, EaAEistT BB A I HORIE AR AR IER TAE, B SHire—anrtae, Fafd
23 B R HE

Dagger2 Fl Dagger f KA X BIE X G E R BGUE, e B LA K e 1% & % i s 17 s Sl

B, R RIEAR R B e, AL Dagger, TEREFSR| TH KAVIRTF. 48K, B TEA
RS, Dagger2 A SCBLBhANLE], Bt= R,

MPERE FHIABE, Dagger2 f£F Dagger, Dagger fliF RoboGuice, FE4HAIRIEAEMK AT LIS
UL NimbleDroid 93X Demo' .,

1 httpsi//github.com/NimbleDroid/DIDemoApps
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KotlinfEAndroidrhfRzFs

Kotlin' J&—[ 1251 Swift AUJET JVM (O3 415, ‘B JetBrains’ WIHIFFFIR, Af
FHF RS A, SiE ) umfe v & LR s HHF % ( Android ). XF T JetBrains, 2
BONATREARARAGE , EUCRBUE BRI ™ 6 Intelli] IDEA, VR8EALZHIGE T, i Android
Studio TF /3T Intelli] IDEA (S22, I, Android Studio 7] LATR 25 5 A0 4E A FH Kotlin
T Android B & . (] Kotlin, FATTAT IMRZ 5 ITE Android TR Java, #i& Y5
Java RS

Kotlin J&—[ T &R 2 s B gn e BAR I T ) X RERAETE =, EARME N T oRk Java if
R RIS BRI, RO IR O, (A5 A& AT LU g S AR AR RS . (R,
BIEZ PO Z A Java T EH R, EEFHRSAAN, Ei% Kotlin 1.0 IEAREA .

28.1 1#%1F Kotlin BU/EEA

o XIS H 0= thdk . FIanAH L Scala i, FATATLLAISH R, Kotlin PR A
%2, HIBRRZ misA i R EE S, IBAEH Kotlin Al 1WA S,

o RS MR FEES . Kotlin pREUEE /N, T Android f77E 64K ik FR i n]
A, XX — SO, BARMTH proguard BUE T Z S dex RERE i DX A~ ()
B, H R X LR ARSI IR G Ak, IR IR i (B 2 APP S Bl
6], Kotlin REUZEITHERUNT 7000 4, 24T support—vd IR/,

1 http:/kotlinlang.org/

2 https://www.jetbrains.com/
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o S E ] H $RAE H ICAEHEZ Java: Kotlin A Java B RIBEAER &, ATLAFIHEAD Java JEFEAR
GF I ELE A S I B . Kotlin MTBAZE TR ACX 1 THTE & I IE 2K 17X Ao A,
flafi 14 22 0T LA A Kotlin 4KEETF R A BT Java i 5 SR FRA0 TR, MARESHAN
5. P Kotlin 75 ZRESE AT FT Java HARAE .

o SEEMEM Android Studio UL K Gradle: Kotlin H—1% 1 1HT Android Studio HIF{F,
HtAE Android T2 Fdi F Kotlin 575 167 A4 Fic

28.2 Kotlin fIZ=EMNEEH

HUEAE Android Studio H'HEFT Kotlin f9FF AR, 75824 —M6lF. B 53T Android
Studio ) Preferences LI, 7E45 17 139 Plugins, X BHFTHF T 4GS 0 m , anf&l 281 firs .

e o Preferences
Plugins

» Appearance & Behavior
Keymap

Show: AN phuging »

» Editor soit by rame = Android Methods Count
: . -
* Version Control e —— a
; roi 0
» Bulld, Execution, Deployment '3 "NOT0¢ uppot
» Languages & Frameworks # Android Parcelable code generator A plugin to gal information about b number of methods on
* Tools ANCIoNE lbraries.
» Other Settings /& Android Support 1] Change Notes
¥ CheckStyle-1DEA L] 113
% Copyright o © Auidedd persistent Coche o rduce network saiy
112
% Coverage a ® Enproved support Bor (¥novy variabies
#& CVS Integration ] 11
g @ Expenmental support Yor Groovy vanables tonly if running on
# EdirarConfig a Androwd Studio with tatest Androld plugin
# FindBugs-IDEA 100
& Genymotion a ® Initiai release
7 Gerrit /] Vendoe
Dano Marcato
/u Cit Integration &
dano@marcaio xg
/& GitHub a
Install JetBaino plugin Browse repositories install phugn from disk
9 Cancel

E28-1

Ji F 7Y Install JetBrains plugin... #8, FTJF JetBrains ffifF i, %2 Kotlin, A7 LAFRE]
=~ Kotlin FAHA, WA 28-2 7.
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iy dedede 1935 V8 doweriboad
Vpdated LR/2 /15 i 0-release-11a3-70

o » s Hrowse JetBrains Pluging i

Cir kotlin @ ) caegory All v |

DT L Rarne v GV IR LA LML, I

. KAnnotator suwesn Kotlin {
CODE TOOLS M\i i

|

s Kotlin Extensions For Android (obsol | i gawdn
CUSTOM LANGUAGES ¥ Y 3

GBI 1anguage support
Vendor

JetBraing s.1.0.

Plugin homepage

Hr

* Kotlin: Kotlin i& 5 W96, 3, IRANTAREAE Android Studio HFiR %] Kotlin
HIIE .

* Kotlin Extensions For Android(obsolete): Kotlin f Android ¥ J@Hfi{f, Jr{EJ1 & & H
Kotlin #£47 Android J¥%, X AMGfFgbRic iy, BHRANIIEC L% MRAE Kotlin
it

e KAnnotator: Kotlin BJEfRY FEAEH 4.

ATLIER], HA Kotlin {20, HAMAMEHAIEAT] LIZ M, 25 em2)q,
H )7 Android Studio, #R] LLFF4A4# F Kotlin 285 Android N T .

28.3 Kotlin iESA%4S1E

28.3.1 TWIEREM

ffi ] Kotlin AT AR 25 5 e G BEARCID IR S, MBS A G ELBINE 5 7 K S ¥R
TN, Blan, 7E Java U E O A A BAESAZS, RITHERE (SREHEZD4R)
PN AV
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public class Artist ({
private long id;
private String name;

private String url;
public long getId() {

return id;

public void setId(long id) {
this.id = id;

public String getName () {

return name;

public void setName (String name) {

this.name = name;

public String getUrl() {

return url;

public void setUrl (String url) ({

this.url = url;

@Override public String toString() {

return “Artist({ +
“id=" + id +
“, name="" + name + ‘\’ 7 +
“, url=""" 4+ url + ‘\"' +
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W SRH ] Kotlin 45 We? 1EAJINF .

data class Artist(
var id: Long,
var name: String,

var url: String)

28.32 ZTXERE

HIANTEH Java FEATIF AT, RES/HACASAERT SF R . WERAAEAEACURS 2 1 T 45 3 4E
THEARY NullPointerException 547, FRA T F 75 A6 H Z B A BT A G2 & ok 2s, sosfl
=B8RI ZEX % BUHAAR ZRmFE T . Kotlin S22 B4, Arf A & BIA B 1
AR null”, WAZE SRS S U N7 AR A ATRKAE A null. PRCIRAT TR 0 22 40
FIRAERT B TR IR R ERBEE NS, BA T A H] - FEREREDS B4t B B AT T 280

// HiEAEL, Bl NnotNullArtist AfiEAnull
var notNullArtist: Artist = null

//9iFET, artistW A Anull

var artist: Artist? = null

/7 HFEAE, HharcistilfENaS, XIHATRH EA nul LT AL 2

artist.print ()

// BAYartist !'= nullBtASEHprint () B

artist?.print/()
/7 AR i i )

if (artist != null) {

artist.print ()

0294 e
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/) XM AATERFartist A Anul INATIEEA, NS RE

artist!!.print ()

// MartistHnulllte] UFEE—BRINME

val name = artist?.name ?: ‘“empty”

28.3.3 ¥ RBEH

AT LR CAFFE R ZETRIET R, AL FRAT TR SR AR E SR T R2E, ¥R
PRBCE BT e, i, FRATAT LA Fragment JEEIN—HT K%L, HIT B8 — toast,

fun Fragment.toast (message: CharSequence, duration: Int = Toast.LENGTH LONG)
{

Toast.makeText (getActivity(), message, duration).show ()

SRI AT LA EE R

fragment.toast ( “Hello world!” )
PR (Lambda ) , EREUE—HAR

{#i A Java 155 TF % Android B, B 4FRATE)E—8 09 listener B, #FZ S H—14
onClick pREUH TALFRWETT [, WSRER Kotlin, FRATAT LA H A4S Wy [BE A9 CRS A
I ARG A58 onClick 771, XANFEERAR A Lambda k30, 1&HRIWTF.

// Java BIEPB:

view.setOnClickListener (new View.OnClickListener () {

@Override
public void onClick(View view) {
Toast.makeText (this, “Hello World!” , Toast.LENGTH LONG) .

show () ;
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// Kotlin MIE#:
view.setOnClickListener ({

Toast.makeText (this, “Hello World!” , Toast.LENGTH LONG) .show () ;
1)

28.4 Kotlin By Gradle &

{#F Android Studio FHrE:—1~45 1 Android T2, FEUPRAEEBAE TR0 2 I 3 () 2 B
F11%$£E New — Kotlin File/Class, UN[& 28-3 A~ .

& Android Studio File Edit View Navig Code iy Build Run Tools VCS reVu Window
L N s 2 ey T

== o .VI -
S s koo T
3 Cut

4 KotinDemo | 5 app - [ sre #X S Android resource file
[P Copy *C

L3 Android resource directory

v T3 Kotlin KoppPany OHC | B File
» [1.gradie Copy as Plain Text ) Package
» [3.dea Copy Reference XOoRC
v [napp 5 Paste %V [ C++Class
5 » Ebuild # C/C++ Source File
g Talibs Findisages NF7 | @ C/C++ Header File
& v Pliste Find in Path... O BF
;}' » [2androidTest Replace in Path.. ¥R % Image Asset
v Eimain Analyze » & Vector Asset
g v Dljava B FindBugs » -
2 Fiklcomasesl S e
3 WMl iyl Edit File Templates...
® & E‘.f"’ 4 Addto Favorites » i
b Dl;:mdroﬂdManu Show Image Thumbnails ORT : :‘:;W :
B nivicnnen & - . .
B28-3

TE 58 Y X 36 HE P e BB — 4> 2 M KotlinActivity Y Class, B1# 5 25, Android
Studio $&/R A TG E AL & Kotlin MICHSERUFF, Wnl&l 28-4 .,

&) KotlinActivity ke x

1
Kotlin not configured Configure §
1 package com.ascel885.kotlindemo F i
2
3
4 ¢ Crested by Qubnoxin on 16/2/18.
5 of =
6 class KotlinAcrivity @
7 }

284

Ay Configure $&4H, 25—~ Kotlin BC B XHEHE, W& 28-5 fin .

®296 e



$28% Androidtt 5 A9Swift. KotlinZEAndroids #J 57 F

® ® Configure Kotlinin Project

All modules
€ Al modules containing Kotlin files: app
~ Single module: app
Choose Kotlin plugin version  1.0.0 - o

Cancel OK
E28-5

TERC R FRATT AT LR Kotlin FRIFRA, LAKAE Kotlin A E 5 B0 FHEIHFLE modules
i BRESEZ G, AT LA B app/build.gradle SCEFHOHEE TR NE.

apply plugin: ‘kotlin-android’
android {

sourceSets

main.java.srcDirs += ‘src/main/kotlin’

dependencies {

compile “org.jetbrains.kotlin:kotlin-stdlib:$kotlin version”
}
buildscript |{

ext.kotlin version = ‘1.0.0°

repositories ({

mavenCentral ()
}
dependencies {

classpath “org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_

version”
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}
repositories {

mavenCentral ()

ATLAFEF|, Android Studio 7E app/build.gradle H' HZIBLE T Kotlin MG A, F24
’%QH—FQ

o U Kotlin Y Gradle Jfi {4 HKH

buildscript {

ext.kotlin version = ‘1.0.0°

repositories {

mavenCentral ()
}
dependencies {
classpath “org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin

version”

}

* i F Kotlin {4 .

apply plugin: ‘kotlin-android’

o AN Kotlin A7 e 8% 2 TREAYIKH

dependencies {

compile “org.jetbrains.kotlin:kotlin-stdlib:$kotlin version”

* BCE Kotlin XK (5 Java S RIX I, TEFEHEIE) .

android {

sourceSets {

main.java.srcDirs += ‘src/main/kotlin’
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SERZ G, T 118 5] — 4% H MainActiviy.kt (1 Kotlin 2§, S TR HR45H0& 28-6
7

ages » @ & = @app x

2 KotlinDemo (~/Desktop/ 5 55 ¥ /KotlinD

1 apply plugin: ‘com.android.application’
» [ .gradle 2 apply plugin: 'kotlin-android’
» [J.idea 3
v P ! 4 android {
7 -%app ) 4 compileSdkVersion 23
5 ¥ I build 6 buildToolsVersion “23.8.2"
3 1libs 7
.; v Blsrc 8 defaultConfig {
I ) . . 9 applicationId “com.ascel885.kotlindemo"
v *» DiandroidTest 19 minSdkVersion 16
v Cimain 11 targetSdkVersion 23
2 » [Cljava 12 versionCode 1
= - 13 versionName "1.0%
g . Cikotlin 14 }
] > Gares 15 buildTypes {
® # AndroidManifest.xml 16 release {
» [itest 17 minifyEnabled false
" 18 proguardFiles getDefaultProguardfilel’proguard-androi
gitignore 19 y
Laapp.iml 20 }
(& build.gradle 21 sourcesets {
) % 2 main.java.srebirs += “src/main/ketlin’
il proguard-rules.pro = N
B 28-6

28.5 48 Java Z&EHapE Kotlin 3£

Kotlin {4 GBS H 214 BLAT (1 Java 00 Kotlin 28, Frik R 8, HFRZEES Java 2,
FEH 3B code—Convert Java File to Kotlin File B 0], #£3fiBRIAAIZS Activity Java 2500 .

package com.ascel885.kotlindemo;

import android.os.Bundle;

import android.support.v7.app.AppCompatActivity;
import android.view.Menu;

import android.view.Menultem;

public class MainActivity extends AppCompatActivity {

@Override

protected void onCreate (Bundle savedInstanceState) {

e290 e



AndroidE gt

super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity main);

@Override
public boolean onCreateOptionsMenu (Menu menu) {
// 1Inflate the menu; this adds items to the action bar if it is
present.
getMenuInﬂater().inﬂate(R;menu.menu_main, menu) ;

return true;

@Override

public boolean onOptionsItemSelected (Menultem item) {
// Handle action bar item clicks here. The action bar will
// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.

int id = item.getItemId();
//noinspection SimplifiableIfStatement

if (id == R.id.action settings) {

return true;

return super.onOptionsItemSelected (item) ;

FE R X Y Kotlin Z540°F

package com.ascel885.kotlindemo

import android.os.Bundle

import android.support.v7.app.AppCompatActivity
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import android.view.Menu

import android.view.Menultem

class MainActivity : AppCompatActivity () {

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)

setContentView (R.layout.activity main)

override fun onCreateOptionsMenu (menu: Menu): Boolean {
// Inflate the menu; this adds items to the action bar if it is
present.
menulnflater.inflate (R.menu.menu main, menu)

return true

override fun onOptionsItemSelected(item: MenulItem): Boolean {
// Handle action bar item clicks here. The action bar will
// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.

val id = item.itemId
//noinspection SimplifiableIfStatement

if (id == R.id.action_settings) {

return true

return super.onOptionslItemSelected (item)

AT AR, FRATRT LA A S g X 5
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o BIRMIIHEEHE S - AR extends 285 X— S0 C++ 185 2510

o WA override XHET . 7E Java IR @override 1A AHACASE i, H
Java g H{H . 7F Kotlin p, 440 B = (d .

o {#FH fun KRS Kotlin ZE—Fhfim X 2R BEUE S, R Scala BT, #
Pk 2l ROk

o RBSEMH AN AL SEEMMA T 2R3k, FRES . ok, %
8L Swift &5 .

o O RBAMEER . RATATEL S54SR T, MR BB ZE TR L, HanRE&
AR5 65E, B EREna, FJEECAS s s .

28.6 tHXEH

* Kotlin &—[ T IAISAE S, # T Apache 2.0 Open—Source license 7 % 1Y, {CIS4LETE
Github' |, JEGERAY [R1% 0] LA L IRES A6 1 A C A9 BTk

* AnkoPREUZE’: JetBrains HfEHHA9— LT Kotlin #E4T Android FF % 19 s 30%E, fiifH
Kotlin 25 S0, 28 RS U7 T3 TR SR AL T xml SCIFSE8E UT 952X, T2 ff
FI—#h2&ML DSL #5308 UL, 7 Anko, WUREFSW—AEE AR, R E—4
EditText #l—> Button, "JLAMIFAY], ATLIES], 2B AE] xml SCHFRIRIT .

override fun onCreate (savedInstanceState: Bundle?) ({

super.onCreate (savedInstanceState)

verticallLayout {
padding = dip (30)
editText {
hint = “Name”
textSize = 24f
}
editText {

1 https://github.com/JetBrains/kotlin
2 htips://github.com/Kotlin/anko
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hint = “Password”
textSize = 24f

}

button( “Login” ) {
textSize = 26f

o HHT Kotlin AHXIE BEFIA: Kotlin in Action' FKotlin for Android De Ve]opef:sz &
* Kotlinki £ ¥ RHA 4 awesome—kotlin®, EEALIEREUE SHELE, % LM IR,

1 https://www.manning.com/hooks/kotlin-in—action
2 https://leanpub.com/kotlin—for—android-developers
3

https://github.com/JavaBy/awesome—kotlin
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React Native For Android
PN

React Native' Ji Facebook JFIRAY—HESL, JET X EHESE, AT LA T"fHJ Javaseript 1§ 75 %
E Android #1108 i) APP, Ff HMAFG T LLE ] 70% ~ 80% A, “Learn once, write
anywhere” [ HFR. React Native 254 T Web 1 HI 1 Native 1 FHASEH, LE—EH? Web I FHITE
AT H, HA Native BIJRA1ALS, React Native ™8R E 22 M8 s T A& 19—~ T AR
PERY . ARFEHEHT KK T % React Native FUREARIN, DL ANA] B2 G807 ) 33X HESE

29.1 WIRECE

fE G React Native 252 Z R, FRATEEFHE THMNE, #H React Native JF 4 1) APP
fEIZFTAE R T4 T Android 4.1 (\PI 16) B T2EF 108 7.0 I TFHIRAVE RS Fifi . 5% React
Native [ & FREE#E 2 LA T E., X H LA Mace 0S X &5 0 BlEF 150

29.1.1 Homebrew?

Homebrew 1&=— 7 H &% EHAE MAC 0S X RG24 % Linux T HALL ruby A, i
MACOSX BEZ&NE T ruby B , %3 Homebrew R 04T LA T AR

ruby -e “$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/

master/install)”

1 https:/facebook.github.io/react—native/
2 htip://brew.sh/

0304



%292 React Native For Android A\ | 136/

LK T Homebrew HIHIZATS ILE I XK. KT Homebrew MIfEH, A — 18RI : H
M 15 R % — X, Homebrew YEH # A T ',

29.1.2 nvm?

Node WRAEHRES, &— I HLH) bash A, HREHE— & HIK EAIZ A node.js MAS,
IRl S B A RRAR (81145 . FRATTAT LA AT Homebrew %3¢ nvm : brew install nvm, #AJ5 i
4> vim $HOME/ bashre FTJF .bashre 3C{4F, WINUNTFECE .

export NVM DIR="$HOME/.nvm"

[ -s “$NVM DIR/nvm.sh” ] && . “$NVM DIR/nvm.sh” # This loads nvm

IR AT AR E T ik, A A C T3S bashre XM T,

curl -o- https://raw.githubusercontent.com/creationix/nvm/v0.26.1/install.sh

| bash

i,

wget -gO- https://raw.githubusercontent.com/creationix/nvm/v0.26.1/install.

sh | bash

AR 25, WSR2 4T Terminal I A nvm A2 2 427K command not found, 77 &
FE A . ~/nvm/nvm.sh A5 2005 nvm,

29.1.3 Node.js°

JEF Chrome V8 JavaSeript 5| 8 5ZELA)—> JavaScript iz (T, T FH 77 5 % v 17 i
e 5 TP AR . Nodejs fHIHFEKE , JEBLZE 10 BEAEYG LIRR &R, FFIE
A& LEfT i EdE S A IR R . 8T nvm %3 Node.js BIAA T .

nvm install node && nvm alias default node

AR ATREH T RSB ik 5 A e, SEPr EERIX A& LT RE 2R, B st &

1 http//www.nowcoder.com/discuss/572
2 htips://github.com/creationix/nvm
3 https://modejs.org/
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e B a], R ER IS Node.js B ' KB N4 pkeg 2, Q1A 29-1 iR,

Node.js* is a JavaScript runtime built on Chrome's VB JavaScript engine. Node.js uses
an event-driven, non-blocking /O model that makes it lightweight and efficient.
Node.js' package ecosystem, npm, is the largest ecosystem of open source libraries in
the world.

Important security releases, please update now!

Download for OS X (x64)

v44.0LTS v5.8.0 Stable

Recommended For Most Users Latest Features

29.1.4 watchman?

Facebook FFUREI—ANSCHAF MRS, FRMM SO IF Had SSCHF st tl, 302 s
Fsf e AT DA K —Se A, B anPAT— A% . &3 watchman J2 28 T HLEE node SO Wa ¥ (1) —
A~ bug, EERARME L, HALT.,

brew install watchman

29.1.5 flow®

Facebook i & f— 1T JavaSeript fAASFSXAG AR T H, AT JavaSeript fUi5%
RURAIEEIR . Flow K OCaml i 5 A&, ZHEMAIT .

brew install flow

LAESENZ A, AT LA T R 52 B8 Homebrew (5 8., T A ] AT A .

brew update && brew upgrade

29.2 Android FEFISHER

FTHF Android SDK Manager, #fiffin F T HEMFAZERCEE .

1 hitpsi//nodejs.org/en/

2 https://facebook.github.io/watchman/

3 http:/lwww flowtype.org/
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SDK :

* Android SDK Build—tools version 23.0.1,

* Android 6.0 (API 23).,

* Android Support Repository .,

SIS

¢ Intel x86 Atom System Image (for Android 5.1.1 — API 22),,

¢ Intel x86 Emulator Accelerator (HAXM installer).,

L N . Android SDK Manager
SDK Patty;
Packages
# Name API Rev, Status
" Android SDK Build-tools 19.1 Not installed
¥ {1}, Tools (Preview Channel) ]
+* Android SDK Tools 25.0.9 | Not installed i
¥[34 Android 6.0 (API 23)
[® Documentation for Android SDK 23 1 Installed
"% SDK Platform 23 2 % Installed
& samoles for SDK 23 2 Not installed
* Android TV ARM EABI v7a Svstem Imaae 23 3 Not installed
#8 Android TV Intel x86 Atom Svstem imaae 23 3 Not installed
8 Android Wear ARM EABI v7a Svstem imaae 23 2 Not instalied
“B Android Wear Intel x86 Atom Svstem image 23 2 Not installed
8 ARM EABI v7a System Image 23 3 % Installed
“® Intel x86 Atom 64 Svstem Imace 23 8 Not installed
i Intel x86 Atom System Image 23 8 [ installed
¥ Gooale APIs 23 1 Not instalied
E29-2

29.3 React Native TiEftE

29.3.1 ZLIEreact-native

npm install -g react-native-cli

{E Terminal Hz1TLL A, NG, #UATLAZE Terminal H{# ] react-native X34 T,
XA A A FE AT —IK

29.32 A IR

react-native init AwesomeProject
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1E Terminal 7 $0 4T DA b A, & 2 F 3% React Native T 2 J8 15 A1 4K #i, Jf 4
AwesomeProject/i0S/AwesomeProject.xcodeproj H % B ZE XCode T. #2, 7E AwesomeProject/
android/app & Android Studio T A2, A=Al TR H S 29-3 iR,

1 AwesomeProject
O e

» ) android - paisd
W index.android.js TKB  JavaSeHp
W index.ios.js KB JavaSoript
¥ [l ios A
# f node_modules - pdaid
package.json 181 Y JEOM

Z b, React Native it B 5E M.

29.4 Android Studio Ti2H&

i Android Studio T HF AwesomeProject/android/app , Gradle 275 F 2 — Z F1 i 1) &AL,
XA PR R T, AIRESS LUBAC A i) o BT B SR PRAS AT T AT LA IR, X S i) pRi i
BH.

compile 'com.android.support:appcompat-v7:23.0.1"'
compile ‘com.android.support:recyclerview-v7:23.0.1’

compile ‘com.facebook.fresco:fresco:0.8.1’

‘

compile ‘com.facebook.fresco:imagepipeline-okhttp:0.8.1’

‘

compile ‘com.facebook.stetho:stetho:1.2.0’

‘

compile com. facebook.stetho:stetho-okhttp:1.2.0°

i3

compile com.fasterxml.jackson.core:jackson-core:2.2.3’

‘

compile com.google.code.findbugs:jsr305:3.0.0°

‘

compile ‘com.squareup.okhttp:okhttp:2.5.0’

compile ‘com.squareup.okhttp:okhttp-ws:2.5.0’

¢

compile com.squareup.okio:okio:1.6.0’

‘

compile ‘org.webkit:android-jsc:r174650’

e308e



%29% React Native For Android A\ [ 1357

A3 fn 5 3R AT 2 S 3 AwesomeProject £ BY 4 APK, B¢ # 7E Android Studio E EH
AwesomeProject ) External Libraries, £3& #9547 APK G sk 8 A 1k b X
A] L7 #| External Libraries A% an/& 29-4.

«

MK . fTFF app/build.gradle 304, 7] LAFE Fi%

Bk External Libraries

¥ Y Y YT Y YT FYNNNYNXNYTTETRYY

94
# < Android AP1 23 Platform > (/Users g0 95
L3 < 1.8 > (/i tbrary/Java/javaVintuaiMachi :ﬁ

Gk androld-jsc-r174650 o
Cilappcompat-v7-23.0.1 94
L bolts -android-1,1.4 100
Ui commons -cli- 1.2 ::;
fadrawee-0.8.1 183
Cafbcore-0.8.1 104
Catresco-0.8.1 105
[ Imagepipeline-0.8.1 1%
17
[ imagepipeline-okhttp-0.8.1 168
[ jackson-core-2.2.3 109
{5)31305-3.0.0 e
Calibrary-2.4.0 ;};
likokhttp-2.5.0 ny |
Fokhttp-ws-2.5.0 l:; 5 ;
= 1
gﬁfblﬂf{.‘;.o 180 16 O
% 117
Carecyclerview-v7-23.0.1 18

Gastetho-1.2.0

3 stetho-okhttp-1.2.0

[ suppornt-annotations - 23.0.1
Césuppornt-v4-23.0.1

}

minifyEnabl Builds
proguardFiles qemel’mlt?rmrﬂhls( proguart

)
op) aflonvariant e 9. dodwwy, reieas
mummv:mms al { varlan( -
varnnt autpun ut'\ { output =>
to AP oor arohite
i, comi Tech-aor
hf vvrsmn(ndﬂ = I.MA-«HQ" . “xB8":2]
def abi = output. getFLl!erll)ulpu!Hl! un
if (abi f= nll) { 0 ol the at
output. nrsloof.odcoverrme =
versionCodes.get(abi) « 1048576 +
)

ol

}
}

dependencies {

compile fileTree(dir: "Uibs”, include: (v jar"])
compile “com.android.support:appcompat-v7:23.0.1"

i compile "com. facebook . react;react-native:@. 18, +"

E29—4

24 i) DEBUG JfiA APK K/hR 7.2M, (RFUAZ i KA.

At R PRECEL T & RSB

module B AK#i react—native FJ— aar £,

android {

7/ P
defaultConfig {
Y 7 .
ndk {
abiFilters “armeabi-v7a”
}

dependencies {
Ff oz

compile

’

‘com. facebook.react:react-native:0.11.+

nx86n
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A PAFEF], React Native ZRIN HHLME armeabi—v7a 1 x86 X M FHER 2RI Y so SO, H
TR AN ) TR LR AR RIE T . FTIF R 6 T REME— A2 MainActivity, 7] L& BLE 25t
%} React Native i T—)ZE 2508, BRIAR IR 14ED T React Native B4 A 5138

package com.awesomeproject;

import android.app.Activity;
import android.os.Bundle;

import android.view.KeyEvent;

import com.facebook.react.LifecycleState;

import com.facebook.react.ReactInstanceManager;

import com.facebook.react.ReactRootView;

import com.facebook.react.modules.core.DefaultHardwareBackBtnHandler;
import com.facebook.react.shell.MainReactPackage;

import com.facebook.soloader.SoLoader;

public class MainActivity extends Activity implements

DefaultHardwareBackBtnHandler {

private ReactlInstanceManager mReactInstanceManager;

private ReactRootView mReactRootView;

@Override
protected void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;

mReactRootView = new ReactRootView (this);

mReactInstanceManager = ReactInstanceManager.builder ()
.setApplication (getApplication())
.setBundleAssetName ( “index.android.bundle” )
.setJSMainModuleName ( “index.android” )
.addPackage (new MainReactPackage())

.setUseDeveloperSupport (BuildConfig.DEBUG)
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.setInitiallifecycleState (LifecycleState.RESUMED)
build() ;

mReactRootView.startReactApplication (mReactInstanceManager,

“AwesomeProject” , null);

setContentView (mReactRootView) ;

@Override

public boolean onKeyUp (int keyCode, KeyEvent event) ({

if (keyCode == KeyEvent.KEYCODE MENU && mReactInstanceManager !=
null) {
mReactInstanceManager.showDevOptionsDialog() ;
return true;
}
return super.onKeyUp (keyCode, event);
}
@Override

public void invokeDefaultOnBackPressed() {

super.onBackPressed() ;

@Override
protected void onPause() {

super.onPause () ;

if (mReactInstanceManager != null) {

mReactInstanceManager.onPause () ;

@Override
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protected void onResume () {

super.onResume () ;

if (mReactInstanceManager != null) {

mReactInstanceManager.onResume (this) ;

T A& H % T index.android.js /&3 T React T js FAIR, (CnF.

‘use strict’ ;

// FEHEIH
var React = require( ‘react-native’ );
var {

AppRegistry,

StyleSheet,

Text,

View,

} = React;

// XA BURIAR R
var AwesomeProject = React.createClass({
render: function() {
return (
<View style={styles.container}>
<Text style={styles.welcome}>
Welcome to React Native!
</Text>
<Text style={styles.instructions}>
To get started, edit index.android.ijs
</Text>
<Text style={styles.instructions}>

Shake or press menu button for dev menu
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</Text>
</View>
)i
}
b

// &AL HE AR
var styles = StyleSheet.create ({
container: {
flex: 1,
justifyContent: ‘center’ ,
alignItems: ‘center’ ,
backgroundColor: ‘#F5FCFF’ ,
}o
welcome: {
fontSize: 20,
textAlign: ‘center’ ,
margin: 10,
be
instructions: {
textAlign: ‘center’ ,
color: ‘#333333° ,
marginBottom: 5,
}o
})i

/7 EMHXA B

AppRegistry.registerComponent ( ‘AwesomeProject’ , () => AwesomeProject);

1] package.json SO TR A A o B e B S

“name” : “AwesomeProject” ,
“version” : “0.0.1" ,

“private” : true,
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“scripts” : {

“start” : “node modules/react-native/packager/packager.sh”
}o
“dependencies” : {

“react-native” : “70.11.0"

29.5 React Native {kEEE(Ee A ith

N FEIEI R 2 PTRE R T B KSR, (T Gradle FEZRMKHT 2 T 4% React Native ( LA F i F%
RN) # .aar £ A BE— K& T2 TR, A0SR LEE BRI HAD R FH R E — KA TH Tk,
BORA AL T, BLH RN AR HANE . Bk, A 028 RN (Y aar 0 F 4Tk,
FHECBENA BB, FIRTIA RN B =75 IR R 5% .

AR FEBBARTELAMA RN #9775, RERY T,

compile 'com.facebook.react:react-native:0.18.+'

29.5.1 T# react-native.aar

RN ) .aar fUFCETE Bintray 1A, Bk, FATAILLA KB TETR, Wik  fELAMHI+
TR UCH “Fh TR+ AHAKI . FTHF bintray' #2738 react—native, 7 LIZE R F| React Native [1F
J7 bintray Wi 2, 40 29-5 FiR., fEXAFEHH, ATLIE S RN —RIUA, S 0.15.1,

| General Reatme Release Notes R (1) Statintics

Abaut This Package Version Nayfication Lnks < Versions Latsst Version Badge 1]
Website tane 0.240.1 [v]
Issue Tracker  Nohe B206
ves Hone D193
product Hone 190
Licenses BSD 1180

Wik Al

E29-5

1 https://bintray.com/

2 https://bintray.com/bintray/jcenter/com.facebook.react%3 Areact—native/view
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A EARA, HEARERRA TR, EFF Files P25, A AF BN T E R30S,
TEX A Ze b o] AR T 75 219 react-native—0.18.0.aar F#EEIAT, 4 29-6 7w,

General Readme Release Notes Reviews (0} Statistics Files
! com/ facebook / react / react-native / 0.18.0

Name

Updated Size

.

| react-native-0.18.0-javadoc faf @ 2B 8 1.4MB
) M AR
{2} react-native-0,18.0-sources jar D) 2TE N 447.6KB

| react-native-0.18.0.2ar -'/l:,\ ZTHEW 1.6 M8
= T A

| react-native-0.18.0.pom Q) 2TE M 33KB

H29-6

29.5.2 react-native.aar IXHER A

aar SCHFAR TR b2 — R4 t, TSR A M aar BRCH zip, SR)5# RS2 &
29-7 Fr7s Ho

1 react-native-0.18.0

AR

kS A BB
» 15 aapt 2015%9H8248 F45:29
» [0 aidl 20161848 FF4:50 --
AndroidManifest.xml 20181348 F44:50 404 F5H
! annotations.zip 201651850 T46:08 486 £
» [ assets 201651848 FTF4:50 -
# classes.jar 201651A56 FH6:19 754 KB
» (i jni 201641 HEH T4-6:08
b libs 201549R248 F4¥5:29 -
Rixt 201621 B4 H T44:50 66 KB
> I res 201651848 FFa:61 =
E29-7

Hrr, classes.jar #i/& ReactAndroid B9fCS, f#i/] ID-GUI THRATLI—H T4,

ifi jni HSEAPAERAGRE RN KHEY so B, ATLAF R, A T RMER RN (19 APK 4K/,
HYFF T armeabi—v7a 1 x86 B FRER S, WIE 29-9 FiR.
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classasfar (3
v i ReattinstanceManagerimpl.class 7 M il
b catbyat e wiseew avaTit i 2 " il i -

~ 2 evdieoi garchogn zan. fntebook veact il
/
; fz.ﬂf’ﬁ B ALy 1
pertieia I
& proguend amnstatony i
# awiog I
1t '
) winates ¢
A 11
i
A
v i ol
i ned & W
w [ armeabi-v7a
libib.so U E
libfhini.so R 3
fiblolly_json so TE K
libglog.so 19 KB
fibgnust!_shared.so 0 GH1 KB
libreactnativejni.so 200681 E S B0 6 K8
W i x88 OVGEIEBE FRe0s e
libfb.so 2O1BFETHE SKE
libtbini.so 2 RS 75 K8
libfolty_json.so 190 KB
libglog.so 1 KE
libgnustt_shared.so H d BAG K
libreactnativejnt.so IBEIHEE FHe0s 197 K@

E29-9

29.5.3 Gradle Z#h{ik#h

T UG aar SR 613 TAEE app/libs 1, ZEBEM build.gradle SCHF, WINASHL aar
SCHARE AT o

dependencies {

//

compile (name: ‘react-native-0.18.0" , ext: ‘aar’ )

i A Ak 7 =5, ¥ 8 react—native—0.18.0.aar /N2 H 3 F 2 RN Fr a5 (1055 = 7 sR%k
i, TERNT TR, S5 = R EUEM T 807 2 Rkl

IR AU # 7 react—native—0.18.0.aar MR A S —J7 pRELENE? X177 LUE LB 32 RN TR
i, T IR %42 T 1 A9 React Android/sre/build.gradle' SCF#E 7 H dependencies, AU,

1 htips://github.com/facebook/react—native/blob/master/ReactAndroid/build.gradle

e316 e



#29% React Native For Android A\ | 13575

dependencies {
compile fileTree(dir: ‘src/main/third-party/java/infer-annotations/’ ,
include: [ “*.jar’ 1)
compile ‘com.android.support:appcompat-v7:23.0.1°
compile ‘com.android.support:recyclerview-v7:23.0.1

compile ‘com.facebook.fresco:fresco:0.8.1°

LY

compile ‘com.facebook.fresco:imagepipeline-okhttp:0.8.1
compile ‘com.facebook.stetho:stetho:1.2.0°

compile ‘com.facebook.stetho:stetho-okhttp:1.2.0°
compile ‘com.fasterxml.jackson.core:jackson-core:2.2.3’
compile ‘com.google.code.findbugs:jsr305:3.0.0°

compile ‘com.squareup.okhttp:okhttp:2.5.0’

compile ‘com.squareup.okhttp:okhttp-ws:2.5.0’

compile ‘com.squareup.okio:okio:1.6.0’

compile ‘org.webkit:android-jsc:rl174650’

ORI R L, PRk B T A B A SR Tl
Vet iz i AwesomeProject (i1 react—native init AwesomeProject oy ) 2R APK,
o A AE Android Studio P F AwesomeProject [ External Libraries, 2% M35E FRZATHE APK
ful (14 PR B EL AN AT 29-10 B

=
a
3
-
=
K

Y

Uy

FEFIEW

B29-10

HlI, B8R0 RN AS AR 6 58 3% pRECEL AN 29-11 Fiis
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&8 ~  WxE8
android-jsc-r174850.aar ¥R T8:48
bolts-android-1.1.4.8ar SR FF152
drawee-0.6.1,aar B FH148
tbcore-0.6.1.aar SE TFuds
fresco-0.6.1.aar X L510:26
imagepipaline-0.6.1.8ar 5% FFua7
Iimagepipeline-okhttp-0.6.1 aar AF EF1027
# jackson-core-2.2.3 jar HFE FIF8:65
& |sr305-3.0.0.jar X Tere:53
# nineoldandrolds-2.4.0 jac G TH2M8
& okhttp-2.4.0 jar 7 L510:728
= okhitp-ws-2.4.0 jar SR EF028
# okio-1.5.0jar $X E¥10:30

react-native-0.14.0 aar SE L5025

A29-11

X T Jar £, FoA]H T BR A D13 app/libs H 3, FF7E app/build.gradle SCIFH 0T %
BERIERSIH.

dependencies {

compile fileTree (include: [ ‘*.jar’ 1, dir: ‘libs’ )

X T aar WHIAHAKBINFTECE , 7TLAZ WA 8 T LT aar MBS | HIFIARC A

29.5.4 ¥ node_modules &% svn/git

FAMEH react—native init 75215 FIAY RN /R BH 425 —4> node_modules H3%, X4~ HzM&
JF& RN bR, G 29-12 fizs, A& TARZNE, TEMGSIRE2E AR RIRMET % T
Tk, mELVESIHEIE =07 1S mEUEGSEMEIXA H g, FRITRE 2 A H %
I F svn B git i, AR HABRIFEH

e318e

» [ androia
® index android js
& indexiosjs
» B ios
v [ node, modules
v g react-native
o ciljs
» [ Bamples

X FTFa80
20150 /278 FF207

2015R AT E FF208
WHEMI0E THA82
NBIAOHITE T8
NEMWINME FFAE?

20158008 LF1249
2075810M208 FFaAS0
20WI0AICE FTHA60
WISHGAUE TFEN

0EENOANE FHA50

ZNEIOHROE FEa50
2015F0E1CH Fas?
201510/ 208 FTFAUE0
20 80Mes LFee
N9 RIAE FFI052
INSEI0MR7E FF2.07
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29.6 React Native 3N

React Native & FH Javascript 155 #E79F%, [FBHET React)S HERLIEL . Hit, ME B
TIFAESR React Native FIIF A, #7 5 HA& LT HARIA .

o 222 Javaseript 155, [AIAFEEIL2E ) HoT Y ES6 175 HLIE .
o %%2) React HEZE, T fif React 2E i 0155 3EAE R0
e 2#2] React Native HEZE

o FL%& Android ., i0S -5 FEASTF A H.
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fER L, JLFERA—1 APP fE& BN A )G, 6 H P i T el LAE 4
ZEASEEREEER, —BEAT, WRAROBART, 0 RFEEER APP 1
AATCRIE—E R e 2 FinT L, (HRFEEA T, TR 05 m N S8R A5 1 APP
I ER A, T E L O 2R R R AELART DS X RS, RATHAB RSB
BR [ R ) AR R I FERT AT 60, {J‘Uﬁ?f'&ﬁ:ﬁfﬁﬁﬂ&xﬂ VT, @S APP B Bk
FRHP T B ER L, B —MARMA Android fELRBEHRMEE, KA THE
PR B R T & T‘E/fm?lE]ﬁ&h%ﬂfﬁ\mH!J#;E?'f}wfw SEUHTH Bug BE

Android FEZIE B AE T — PIAFEAT B BCTRAY A e FNRE K, TR TAR Z 0055 (1) 5 S ALY
TFURHESS, SRRUE, A =Ry %, eflsatusa, 7ESEPrmH i AR5 BRIl
Fita KRIEFE. MRIRITRBIRA ZRN, (BIEEAMMERE SRR AR, TR RX T ERTF
RHESR Z T, ROk E BB E R IA L.

30.1 FFERRESHEFE

TEARASSE 25 BErp AT TR, B4 APP #S8EM— M TR I 40114k | Crash ) SDK,
XA~ SDK, FRATAILAHIE APP FOfdEARAL, XL 2L PE E HHERE. MEL L Crash #Y
it LIS A APP R BAFEAE T R BAELMMEE 19/ E I Crash, WIRAFAE, IBAEERYE
Crash H Z5E (77047 W0 B A AR5 10 A ], 3K NP B 3 13X A4S A I RR AR5 3% 1 B AR i b 26
P —A> bugfix #9733, HAEXAr 3 HERXA R, @RS, FFERYAES, w5
AT LS 250 [R] 2 (ﬂ"JutIn] £l A & B R e i, & 2SR nT LUFE A shib i a6
filh & bugfix 43 SRS, SRR SHATHT S PSR APK (X H, A kb T30/ #b
TXHAERNE, % m]%*ﬁb&kam L@ APP, X BLAMR A, —FUZWIR APP SCHE
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THCOKWHEXDIRE, Wl ARIIIRSSRIAERE T — MR sz, R4 nT DUl XN iE 5
PEAAN T SO HERRZA FH P FAL LA APP, —FJ2RAY APP JEA A C K ER:, B4 HRE
WA FERABLLE APP B il 55 # G KR B 7 EA T4 T, A SRFEE A N AR T S, XA
— AR AE APP R shid R, AN T SO RS, ST AR IR bugfix 43 B R RS
FAAIFRIET %, DBREERARNSAEMFR RS, Eit, — e egdivE 2
REER T, A 30-1 Fis .

T4 Crash SDK #
W A Crash

A I

B e ahs
AR sh
I A T AR

M”&.* A AR AR A4
H— bugfix

M 73 L
¥, #gﬁﬁﬁ§L1 el

BRI R T
v

A
FEREN, Wit :
(B 3% 1 bugfix 4 % 8RR
SEHBETHE, BRES

I ISR S H B AR

A 30-1

30.2 Dexposed'

Dexposed & B B[ B ICLE Fl IR AY Android “F-& TR AIZ T AOP HE4E, ZHESE
HT AOP [EA8, LR AOP (Y, v H T H &Rl sk MERES T el &5 ab 8
S ANPRESE T, BT Android G, Dexposed TRPRBE AN ELIMER, AT ASNAEE
ELIMEE TN, 2T AOP IR AT LAZ: WA 15 27 &,

Dexposed J&3E T A 1A B FFIR Xposed® HEZLSLFLA)—A~ Android -5 LB KA T=
ARGZTTHT AOP HEZE, Dexposed [ AOP SEHUZESERAER AR, &4 AT ERAL IS,

I https://github.com/alibaba/dexposed
2 https://github.com/rovo89/Xposed
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WA E F I ES I, B Dexposed HESLAR AL, HFGEAE N WAL B BOm#k —AM R
/IR INT P

Dexposed SEHLAY hooking, AN T LA hook N ATHAY F 2 LeRE, tLnT L hook 17 FH i F
B Android HEZLAUPREL . SET AN AR, B89 APP n] UIN#E —/NEEA L iR Java
AOP %, fEATEE S APP (FTHE T CBUE kL H bR APP 917 0.

30.2.1 H{ATER AR

T ARG R, AR M — > aar 12, HAIE 424 dexposedbridge.jar 1Y Jar
£, LA so K - libdexposed.so Fl1 libdexposed_l.so,, Gradle AP B

dependencies |

compile ‘com.taobao.android:dexposed:0.1.1@aar’

G NOZAE N R AL R 77 CRUATRERROERIN ) BSINWI AR AL Dexposed UMY, il
MyApplication H 751l

public class MyApplication extends Application ({

private boolean mIsSupported = false; // W& X ffdexposed

private boolean mIsLDevice = false; // W#Android&RSEAEAndroid 5.0/
VAL

@Override
public void onCreate() {

super.onCreate () ;
// check device if support and auto load libs

mIsSupported = DexposedBridge.canDexposed (this) ;
mIsLDevice = Build.VERSION.SDK INT >= 21;
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public boolean isSupported() {

return mIsSupported;

public boolean isLDevice () {

return mIsLDevice;

30.2.2 EAXAZE

7E IE KA 43 Dexposed P& B R FH 2 67, FATALERR T M EMEAME £
Dexposed H1, X FRAREINF , A = MEARATAEERE,

o REPITRITEA (before ) .

o REHITIEEA (after) .

o Bt BT ARG B (replace ) o

Ay AT FAh 425 XC_MethodHook J2 H: 72 XC_MethodReplacement H1 (¥ pE%L, 1ERIATT .

public abstract class XC MethodHook extends XCallback {

/**
* Called before the invocation of the method.

* <p>Can use {@link MethodHookParam#setResult (Object)} and {@link Metho
dHookParam#setThrowable (Throwable) }

* to prevent the original method from being called.

*/

protected void beforeHookedMethod (MethodHookParam param) throws
Throwable {}

/**

* Called after the invocation of the method.

* <p>Can use {@link MethodHookParam#setResult (Object)} and {@link Metho

0323 e
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dHookParam#setThrowable (Throwable) }
* to modify the return value of the original method.
*/
protected void afterHookedMethod (MethodHookParam param) throws Throwable
{}
}
public abstract class XC MethodReplacement extends XC_MethodHook {

@override
protected final void beforeHookedMethod (MethodHookParam param) throws
Throwable {
try f{
Object result = replaceHookedMethod (param) ;
param.setResult (result) ;
} catch (Throwable t) {

param.setThrowable (t);

protected final void afterHookedMethod (MethodHookParam param) throws
Throwable {
}

/**
* Shortcut for replacing a method completely. Whatever is returned/
thrown here is taken
* instead of the result of the original method (which will not be
called) .
#f
protected abstract Object replaceHookedMethod (MethodHookParam param)
throws Throwable;

}

A LAEF), 33X =N AR R R — 288 MethodHookParam 924, XA~ ZH40
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TR TR
*» MethodHookParam.method : & hook (1) pRL .
* MethodHookParam.thisObject: 3%~ —4~32 6]
* MethodHookParam.args: I TA&B 9 A BREUR TG 2284

o MethodHookParam.setResult: TSR sREOR OS5, i AEbeforeHookedMethod [H]
I PREC IR setResalt, AT RABH (R AT EpRECR I . (EU an SR AT AR B A 6 08K 7 238
i hook ZbFHER AT return #24.

30.2.3 HELMMEE

TELRINTT BT — R TR 2R E Y, BansE % atEm bug, XHEEW KFIFA APK
XAF, AR APK, WERJE & A B i % APK, — /N FRAN T APK. fa &
APK B bug B, @t fEL A IR 588 T #3040 T APK, {EH#N T APK i R0
R PR, TS IRAEZR B bug ITIHE .

B LA IIRE, S| A—14 4 patchloader [ Jar £, X NpREUFESLEL T — 4
ESHER, fii E APK ﬁ./ﬂﬁﬂn‘%ﬁl_ > Jar f—EATEUE APK 1, WWikh T APK FUZFESRIFHT
i BEX A Jar 4, {HITALAE APK IS E XA Jar 41, DAGART APK HERLEITE £ APK Hiif %
Ahgs . ik, &b T APK 23 LL provided B KE dexposedbridge.jar #1 patchloader.jar, #b
17 APK (1) build.gradle SCEFH A A DTF -

dependencies {
provided files( ‘libs/dexposedbridge.jar’ )
provided files( ‘libs/patchloader.jar’ )

X IR AT 5815 = APK A1 MainActivity.showDialog PRECH BLRIEE, FE4T4b T, 15 F/062
WF (g R com.laobao.dexposed.MainActivity ).

package com.taobao.dexposed;

public class MainActivity extends Activity {
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private void showDialog () {
AlertDialog.Builder builder = new AlertDialog.Builder (this);
builder.setTitle( “Dexposed sample” )
.setMessage (
“Please clone patchsample project to generate apk,
)

‘ok” , new DialogInterface.

» o»

and copy it to \” /Android/data/com.taocbao.dexposed/cache/patch.apk\
.setPositiveButton( °
OnClickListener () {
public void onClick(DialogInterface dialog, int
whichButton) {
}

}) .create () .show() ;

#T APK 2 A —4~% 4 DialogPatch #9235, SZHL T patchloader pR%(%E H1 ) [Patch % 11,
IPatch % O LRS AN .

/**
* The interface implemented by hotpatch classes.
*f

public interface IPatch {

void handlePatch (PatchParam lpparam) throws Throwable;

DialogPatch 28 5Z il IPatch [ handlePatch PR, 7£ 1% oR % il i [ 53345 3 8 £ APK
com.taobao.dexposed.MainActivity ZE5Lf], $KJ5 I dexposedbridge pREUE H Y DexposedBridge.
findAndHookMethod P&%{, Xf MainActivity ) showDialog PREHTT Hook #4E, HHfefs £ APK
FREJFRACES, DialogPatch {SH5ANF

public class DialogPatch implements IPatch ({

@Override
public void handlePatch (final PatchParam arg0) throws Throwable ({
Class<?> cls = null;

try {
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cls= arg0O.context.getClassLoader ()
.loadClass( “com.taobao.dexposed.MainActivity” );
} catch (ClassNotFoundException e) {
e.printStackTrace();
return;
}
DexposedBridge.findAndHookMethod (cls, “showDialog” ,
new XC_ MethodReplacement () {
@Override
protected Object replaceHookedMethod (MethodHookParam param)
throws Throwable {
Activity mainActivity = (Activity) param.thisObject;
AlertDialog.Builder builder = new AlertDialog.
Builder (mainActivity);
builder.setTitle( “Dexposed sample” )
.setMessage ( “The dialog is shown from patch apk!” )
.setPositiveButton( “ok” , new DialogInterface.
OnClickListener () {
public void onClick(DialogInterface dialog, int
whichButton) {
}
}) .create() .show () ;

return null;

e 1 32 APK G LB A patchloader sREUESR LR PatchMain.load BRECESNZSMER T £ 2/
#MTAPK, ARSI .

// Run patch apk
public void runPatchApk (View view) {

Log.d( “dexposed” , “runPatchApk button clicked.” );

327 e



Android = &

if (isLDevice) {
showLog ( “dexposed” , “It doesn’ t support this function on L
device.” );
return;
}
if (!isSupport) {
Log.d( “dexposed” , “This device doesn’ t support dexposed!” );
return;
}
File cacheDir = getExternalCacheDir();
if (cacheDir != null) {
String fullpath = cacheDir.getAbsolutePath() + File.separator +
“patch.apk” ;

PatchResult result = PatchMain.load(this, fullpath, null);

if (result.isSuccess()) {
Log.e( “Hotpatch” , “patch success!” );
} else {
Log.e( “Hotpatch” , “patch error is “ + result.getErrorInfo());:
}
}
showDialog() ;

30.2.4 TFEAHIMRE

HIR Dexposed FTNEEARIR K, {HH T Android REMATE R LK™ H, HAT Dexposed 3Z
M Android 2.3 4.4 ([&T 3.0) BIFTA dalvid iZ47HT arm 22K A0 %%, BAEMC L2508
KU, SEREMEFPIERNT .,

T CPU 4244 .

SCRF RGLREAS
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* Dalvik 2.3

* Dalvik 4.0~4.4
AZHFERGERRAS -
* Dalvik 3.0

* ARTS.1

* ARTM

M ) RGERRAS -
* ART 5.0
RZMAR ) RGEREAS -

e Dalvik 2.2

30.3 AndFix!

AndFix [AJEEH HBTEEE, AR Dexposed EARIFIAB, AT FH =Y., AndFix
[RIFE T Xposed [ EAE, FHE Dexposed, AndFix B EAENIVERHESR, BiRiiE
ME—IIhREFL R MBS, i AR Dexposed AR UL F H&iC 3, MEREMIES HAh AOP 4,
[} AndFix $24E 7 H 2 HE 0 TR TARAS T/, MARFHEFAH A @M E
LA T PREL

30.3.1 N{aEERK

AndFix (AR, HFEAE build.gradle SCIFHREIN—FT LM -

dependencies {

compile ‘com.alipay.euler:andfix:0.4.0Qaar’

—UCSEREMIME AT 3 =B IR, R, A T HRAEROZAEN FAS Sl i A o L R A

1 https://github.com/alibaba/AndFix
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o Ve AN T HAR

o JmEENT A
o TR
(MY
public class MyApplication extends Application ({
private static final String TAG = “MyApplication” ;
private static final String APATCH PATH = “/out.apatch” ;

private PatchManager mPatchManager; // #bTEF#F

@Override
public void onCreate() {
super.onCreate () ;
// PIRARN T SR
mPatchManager = new PatchManager (this);
mPatchManager.init( “1.0" );

Log.d(TAG, “inited.” );

/7 INEANT
mPatchManager.loadPatch () ;
Log.d(TAG, “apatch loaded.” );

[/ TEBFTI AT INAN T2, b T SZEARK
try {
// AT XM .apatch B
String patchFileString
getExternalStorageDirectory ()
.getAbsolutePath() + APATCH PATH;
mPatchManager.addPatch (patchFileString) ;
} catch (IOException e) {

“n

Log.e (TAG, r €);
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30.3.2 #TE4LRIE

AndFix $248t T —4~% 4 apkpatch B9#h TRAER TR, 7E{ XA T BA AN T RZAT,
FAIH LM

o RATFIN T LB APK 42, XA~ APK AFLETT 2B bug.
« BE T bug 9#HY APK €1,

o [ FHY keystore 22415 B .

PR RERT LIRAT apkpatch BIAS, AR .apateh #h T 3CHF, HIEEINF .

usage: apkpatch -f <new> -t <o0ld> -o <output> -k <keystore> -p <***> -3
<alias> -e <***>
-a,-—-alias <alias> keystore entry alias.

-e, ——epassword <***> keystore entry password.

-f,--from <loc> new Apk file path.
-k, —-keystore <loc> keystore path.
-n,--name <name> patch name.
-o,—--out <dir> output dir.

-p,——kpassword <***> keystore password.

=t,=-to <log> old Apk file path.

SRR H BRI T A, IR R R VE E R ERHEE 2By
bug, JXHFAS RG24 AR ) apatch X4, TERZKRMZAT, AT AN TFm4SReIHEE
4> apatch X, RIEEWF.

usage: apkpatch -m <apatch path...> -o <output> -k <keystore> -p <***> -3
<alias> -e <***>

-a,--alias <alias> keystore entry alias.

-e,-—epassword <***> keystore entry password.

-k, --keystore <loc> keystore path.

-m, ——merge <loc...> path of .apatch files.
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-n, -—name <name> patch name.
-0, —-—out <dir> output dir.
-p,——kpassword <***> keystore password.

30.3.3 FERIBRE

BARARSEIE T Xposed BUAE, {H Dexposed f& ELIEHE T Xposed JEfil 1 SZHUA, 1 AndFix H
5% H Hook HYJEAE, HAT AndFix H Dexposed (2 1 9451 R G e 25

FHEHY CPU 424

* arm

. x86

SCRFIY RGERRAS

Android 2.3 £ 6.0, [F] 3 Dalvik £l Art 2L,

30.4 Nuwa'

Nuwa XFSEIE R 19 IE T ClassLoader MEE dex ST, SRUET QQ 23 ] 2t 1 4 4]
BA, SR IERESASA A HotFix® A1 DroidFix’ 25, tHT Nuwa B9S2 o8 3%, IR MBS 7
Wi

3041 EAKFEE

Nuwa (73T Android [ dex ZM00ERE [, AR APP ¥ 2835315 64K i8R AL
BRIBIRE TG, AR ANRNZAS dex SR ANBEA: . TERRDE, WEHE—1 dex TR INZ A dex
SO, FER A s, o — A dex #EAT AR, RS ShE . BB A I dex.
ZA dex XS HRI B — AP IR, 7€ Dalvik BAHUINABIE AL FR o, 2o 3k ) 3
dex X, FEEAS dex SXAFH A FRXT A, WARARRN R ], B FRFIARZLAE B —1 dex

1 https:/github.com/jasonross/Nuwa
2 https://github.com/dodola/HotFix
3 https://github.com/bunnyblue/DroidFix
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SRR B, S E, WREA dex U AETEMIFERIZS, IR AHESCARTIN dex 3C
P 2 S Je kR . PRI, Nuwa SCIRHVIE & 8 R85 5 BT ATZERY dex HA
$I| dex B2 O R AT TS FH BT 2 R e IE 2R EL

30.4.2 H{aEERL

e TR H 51 build.gradle SUHFHHERAN Nuwa [ Gradle 4fifF#g42, iBHWTF,

buildscript {
repositories {
jcenter ()
}
dependencies {

classpath ‘cn.jiajixin.nuwa:gradle:1.2.2’

Y4 TE Module 1) build.gradle SCEFA T ERRAE, [RIBFESIN Nuwa BPES MK

apply plugin: “cn.jiajixin.nuwa”

dependencies {

compile ‘cn.jiajixin.nuwa:nuwa:1.0.0’

FEACHS A Nuwa INEGEN T SCPHREETS, O T8RS aTE R fee, RATEN K
Application 251 attachBaseContext eRECHE H & 1941 45 TL R 2L

@Override
protected void attachBaseContext (Context base) ({
super.attachBaseContext (base) ;

Nuwa.init (this);

P U EAN T30k, A SEBIB A

Nuwa.loadPatch (this, patchFile) ;
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3043 #THEMIE

Nuwa $ft—4~44 8 Nuwa Gradle' B9 F4 SZBLAN T A9, AT LAAR J7 (8 A4 s E 1 shikity
#HAEGH, FERME TP Gradle Task KAERMENT .

e nuwaPatches: BKIAHITA Variant 23504 i —4~#h T 3C4F patch.jar,

* nuwa${variant.name.capitalize()}Patch: JFEJE 1) Variant 4 i —~4b T 3L patch.jar,

30.4.4 FEHIRF

Nuwa ZFFHFE M Android 2.3 # Android 6.0, [AA % F Dalvik Fl Art JESIHL, XFAbFHE 2%
Zer & A VERR I ’

30.5 24

A EVHE R =F h B&4A TRk, TEME A k%R TERE, Hif Dexposed # i}
HF 2 HF Android 5.0 LRI RGEMA, AREE A M RS, Hitk, BARTREMREK, A
FEANIE & Rk AEE e 5 e A

AndFix il Nuwa [A]A} 32 §F Android 2.3 % Android 6.0 £%t, {HMEEME KM, HT
AndFix JEl i B 5 INT J2 eR 805 B R o 46 i, DRIGAS SE PEAS A Nuwa, 107 HLA BREUZE 9 K/ |
Nuwa 347 2 TH0#, Nuwa ME— R GUR T EAE T — IR G shF PBE A REA R, 1 H &
o e BN S s B, (BEAIRE, Nuwa 197 RNOZZH %

1 hups://github.com/jasonross/NuwaGradle
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HEEwENREE
AndroidRRM

AOP, 2&FHN Aspect Oriented Programming, Hf) M m P gAL, 1 JavaEE 2552 —~ 4 0L
HI Z S, {HAE Android JF 49 AOP I IIFAZ UL, it — HARTE Android FF &
1A AOP, R0] ISR 2 A2 B T g

31.1 AOP pyEZFHS

AOP BRI Z R — s, 8 Widn i Nk 2 1T sh B S S R i o i
MG —AE 1) —F AR, B OOP (T X R4ife ) MIIES:, FIH AOP FF & & nl LLSZELNhD
% AR o A TR RS . NI E— DRSS G, M el I, dEmidR s & i
R, AOP REMESCIUNG HARIC R . MERBGEIT . HUSG0IT, Lol S b B R LR )
b 55 2 SRR ES TR B Ok, G — n s HEATAREE . AOP B K B SEAME AT

o BEY)IKRTE S (Cross—cutting concerns ) : FEMI I S FEH, 25 T BAEAN ] RH U
I —Le U RS, BIANTEREA AR TEN H AR, 7€ View B Ak s 0k
MR g, X R TPERE R4 . AR E A TAERT S . 72 AOP it sk
RGP ER ST . Bl RTE SRR VI DG R, B0 oG AUl 5532 S A B ) 2 2538
B, R IO A T A B8 3 R A TEA O R AU 2, LA H
Hics., MASIHE.

o R (Joint point )+ FEAZL R S A RE S AFTERE VI G TE A A0 Ty, lin M
AT, View S PESER T, AE AOP HP 2 5URR Ay 42 05
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o SEA (Advice ) : FEAUERGALIHETROEIME, Wt AOP ZLARYIURS, SLARYRIAT,
Q before: 7EHFR I EITZHI SN
Q around: e HERCRSAENE .
Q after: 7E BRI EIITZIEEIE,

o YA (Pointeut ) : EESEES, X S 0] LU E T 20 HL2 i A& — 1~ A0
YA 0 H d A I ek el l Bl AT Bk R, nlLEERIT A ik, ol g E
ZA Tk, BlandgERIC TR ER I ik

o UJiii ( Aspect) : YIA S FLEHA] DL A A —A VI .
o Z1IA (Weaving ) : il HITE AR EE G L2

31.2 AEBRBEANRIEN

AOP SRS AMRYER R ASTE], FHEnT LAGrh =2,

o GRiFEHTEIA : 7E Java FECHF SRR TEUA, X0 L0 5 R 0 it g ok SE
BN R Aspect] FIZLA GRS

o KAt A . et A X IN#ES ClassLoader 197 2UHF H AR08 N 28 31 52 $UHL Z 11
AT AT A3 8

Li' BHERA . VIHAEBAT IR I 2B SR, AR Java #0308 CHEL

%

MR, fFAAE—RINAFM T HEF A& LB RS FE AT A, F8A .

o Aspect]': B— N HEEVIEAHELR, EY R T Javaifia, EX T —E AOP iEE, LT
— B TR PR R AE i A BGE ST Java SF 1T AS ARG Y class LI

* Javassist—android’; Javassist £&—PIFIRAH T . 4B MBI Java FHISHIEE,
Android & FH N RS HELRAS

I hitp//www.eclipse.org/aspectj/downloads.php

2 htips://github.com/crimsonwoods/javassist—android
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o ASMDEX': Z5{IT ASM?, #P& st F it FERrE R sREUE , AR ASM #:4ERY
& Java FI9RS, 1l ASMDEX #2/ERY2 Android -5 1) DEX 165,

o DexMaker’: DexMaker J&i&4T7E Android Dalvik JEUML -, T 4misciy)al &z 17 804 iiad
HTF Dalvik HEFURILA 505 11 pRESUE .

31.3 EF Aspect) I Android E&H) AOP

AFERE PR EEN AU Aspect] HSEH Android “F- & L EIY AOP 4ife, % Aspect]
AT, BT RO HIhRER K, o0 AOP HEZLZ AL, &% BRI T SRR AC
AN, EEEARSE RN ARYERE, FE Aspect) ML T 5 FHEHM APL. B THET X
FHEE, FoAT0eRE JakeWharton [ Hugo' PREUZEAVE NBIF . Hugo J&2—HET Aspect] LY
AOP HRIC SRR, TARME T ARG 5C T WATAE Android V-5 ] Aspect] S8 AOP (961

31.3.1 Hugo BYAEE N

J T A EMMESZ, FATICKE A Hugo BIMHAETR, B 4825 A Hugo I Y Gradle
fifF, iEAIr,

buildscript ({
repositories {

mavenCentral ()

dependencies {
classpath ‘com.jakewharton.hugo:hugo-plugin:1.2.1’
// WH Hugo B Gradle Hff
}

apply plugin: ‘com.jakewharton.hugo’ // K Hugo i

http://asm.ow2.org/asmdex—index.html
hitp://asm.ow2.org/index.html

https://github.com/crittercism/dexmaker

B W =

https://github.com/Jake Wharton/hugo
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UK AR, ZJR X M AT 82K, 52

* aspectjrt.jar: aspect] B TIF AU, A EATH] aspect) FIIREMFTEIIAXAE, HA
119 KB K/h

* hugo—annotations: Hugo MIEMEEE, FHEISMAR], HA 4KB K/,

* hugo-runtime: Hugo (YIZ1THE, 2 Hugo HAETNREMZLPE, HAT 8KB A/,

ATLVER], T aspect) SCEL AOP DREXT N 25 R/ N T HoM . Hugo B FHAR
fATER, FERT ZHEAT H A ID 4 5 I ik A AL ] @Debuglog HEfARICEN T, ZJ5 Hugo Bt
STEGFERTEAITEN H AR, AL T HEETFISS B BRI SR HlanF x4
F7iAd H @Debuglog i .

@Override

protected void onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
setContentView(R.layout.activityﬁmain);

”

printArgs( “The” , "“Quick” , “Brown” , “Fox” );

@DebugLog
private void printArgs (String... args) {
for (String arg : args) {

Log.i( “Args” , arg);

ERFFIa T 2 TEN I R Y H & E' , Hf — printArgs(args=[ “The” | “Quick" ,
“Brown” , “Fox” ) Fll <~ printArgs [Oms] J& Hugo X eREUE AFAT B shis i H &5 8.

com.ascel885.hugodemo V/MainActivity: — printArgs(args=[ “The” , “Quick” ,
“Brown” , “Fox” 1)

com.ascel885.hugodemo I/Args: The

com.ascel885.hugodemo I/Args: Quick

com.ascel885.hugodemo I/Args: Brown
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com.ascelB885.hugodemo I/Args: Fox

com.ascel885.hugodemo V/MainActivity: <« printArgs [Oms]

31.3.2 Hugo HLHEIE

WA A Hugo AYIEES, FA1&PAE Android Studio # Hugo %434 P04~ Module, 435I
* hugo—annotations: 17 hugo #E{ILZ5 T & F MMM X, J&—14i1 Java Library,

* hugo-plugin: f1% hugo fJ gradle #HFEE, T groovy 1B H LM, ZE—1 Groovy
Library

* hugo—runtime: 7% hugo #ZOIIRERYSEHL, &1 Android Library.
* hugo—example: f15 hugo B HARH], &—1 Android N H .
TR EX

Hugo PATESR (97 2R bRic ML it 5 75 B8 FH H 2 3hRE, HATRA — 144 @Debuglog Y
T, A AR o ATLATE B, AN R AR IR TEAR SRS, AT MMERT T2 (%% enum ) 201 (12
PEMAERL ), Tkl R A s AL

@Target ({TYPE, METHOD, CONSTRUCTOR})
@Retention (CLASS)

public @interface DebugLog ({

}

L RERYSEER

Hugo %0 IO fE R SCEUAE T anfal i U0, it fe E SCAFUI A S ALE A, XS (g B T
aspectjrt PREUFESRALR APL, THAJUNF .
// VIHE X
@Aspect

public class Hugo {

/7 VIARBIRE X

@Pointcut ( “within (@hugo.weaving.DebugLog *)” )
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public void withinAnnotatedClass () {
}

@Pointcut ( “execution(* *(..)) && withinAnnotatedClass()” )
public void methodInsideAnnotatedType () {
}

/1 VIAEIRT LA A1
@Pointcut ( “execution(*.new(..)) && withinAnnotatedClass()” )

public void constructorInsideAnnotatedType () {

}

@Pointcut ( “execution(@hugo.weaving.DebuglLog * *(..))
methodInsideAnnotatedType()” )
public void method () {
}

@Pointcut ( “execution (@hugo.weaving.DebuglLog *.new(..)) || constructorIn

sideAnnotatedType ()" )

public void constructor() {

}

// EHIE X, Mt AFEES B Aroundi@H, HALK A Before, Afterf sl

@Around ( “method() || constructor()” )

public Object logAndExecute (ProceedingJoinPoint JjoinPoint) throws

Throwable {

enterMethod (joinPoint); // XHAEFRFEHITZ AT ENHugoli) H &

long startNanos = System.nanoTime () ;
Object result = joinPoint.proceed(); // iXHEFFEREFE
long stopNanos = System.nanoTime () ;

long lengthMillis = TimeUnit.NANOSECONDS.toMillis (stopNanos
startNanos) ;
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exitMethod (joinPoint, result, lengthMillis); // XBEFREFEHITZEIT
ElHugofy H &

return result;

Gradle 1RSI

Hugo Gradle i) EEIRERZFIA] aspect] Jaifanxf T java I SCIF4IFIG 1 class 3C
AT 2L,

import com.android.build.gradle.AppPlugin
import com.android.build.gradle.LibraryPlugin
import org.aspectj.bridge.IMessage

import org.aspectj.bridge.MessageHandler
import org.aspectj.tools.ajc.Main

import org.gradle.api.Plugin

import org.gradle.api.Project

import org.gradle.api.tasks.compile.JavaCompile

class HugoPlugin implements Plugin<Project> ({
// EMHFEMbuild.gradleiHH: apply plugin: ‘com.jakewharton.hugo’
/7 Fzbr bR P B X 1 app Ly SRR
@Override
void apply(Project project) {
// Android Studio LFEHREEFEfE Application Module
// BlfFbuild.gradlefWfl Tapply plugin: ‘com.android.application’ ]

module
def hasApp = project.plugins.withType (AppPlugin)
// Android Studio TP REAEFAE Library Module
// BlfEbuild.gradle® W Tapply plugin: ‘com.android.library’ i)
module
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library’

def hasLib = project.plugins.withType (LibraryPlugin)
if ('hasApp && 'hasLib) {
throw new IllegalStateException( “’' android’ or ‘android-

plugin required.” )

final def log = project.logger

final def variants

// HFHmodulefbuild.gradle X X fjvariants
if (hasApp) {

variants = project.android.applicationVariants
} else {

variants = project.android.libraryVariants

// XA TREFEES ARG, 7TLIEE], Hugo R{EDebughfi A EA/EH
project.dependencies {
debugCompile ‘com.jakewharton.hugo:hugo-runtime:1.2.1’
debugCompile ‘org.aspectj:aspectjrt:1.8.5’

compile ‘com.jakewharton.hugo:hugo-annotations:1.2.1’

// #PiEAvariant
variants.all { variant ->
// ¥tFIEDebughfids, AHEAFLFELIA
if (!variant.buildType.isDebuggable()) {
log.debug( “Skipping non-debuggable build type ‘${variant.

buildType.name}’ .” )

0342 e
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JavaCompile javaCompile = variant.javaCompile
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javaCompile.doLast {

// VAHaspectili4iFdra cit B ASEL

String[] args = [
“-showWeaveInfo” ,
“-1.5" ,
“-~inpath” , javaCompile.destinationDir.toString(),
“-aspectpath” , javaCompile.classpath.asPath,
“-d” , javaCompile.destinationDir.toString(),
“~classpath” , javaCompile.classpath.asPath,

“~bootclasspath” , project.android.bootClasspath.
join(File.pathSeparator)
]
log.debug “ajc args: “ + Arrays.toString(args)

MessageHandler handler = new MessageHandler (true);

new Main () .run(args, handler);

// WHaspectgiiFisa; M B ARRIBEA

/7 ATENHE
for (IMessage message : handler.getMessages(null, true)) {
switch (message.getKind()) {
case IMessage.ABORT:
case IMessage.ERROR:
case IMessage.FAIL:
log.error message.message, message.thrown
break;
case IMessage.WARNING:
log.warn message.message, message.thrown
break;
case IMessage.INFO:
log.info message.message, message.thrown
break;
case IMessage.DEBUG:

log.debug message.message, message.thrown
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break;

31.4 Eft AOP FEIES:

st FEE S, FeA 1N IZ 0T LAIZE Android Studio H [ & 82— 3L T Aspect] ] AOP #E
8, BR T Hugo, HHETAA FEJLAAERIFIEREE 5%,

* gradle—android-aspectj—plugin'
. RohnAspect]z
* gradle_plugin_android_aspectjx’

SR AR S EsrHT) Hugo 2242, R RIBIN T X} aar £2,, Jar £ /GRS 1Y
Aspect] T, DL Kotlin 19374,

https://github.com/uPhyca/gradle—android—aspectj—plugin

https://github.com/meituan/RoboAspect)

L

hitps:/github.com/HujiangTechnology/gradle_plugin_android_aspectjx
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83285
HFFacebook Buck
BhEAndroididiB RS

FI M Android () IDE [ Eclipse 143 Android Studio, f4%E APK AT T HAL Ant #40
J Gradle, MAREHERD , oA 15— B Gradle #E4 7300 H A9 ¢, & T8 Module fA BN,
{kﬁ 1) —Aabelsh, EREALTILA PP a4 i 0F dB A B APK, SEFERIR PRAf(a], — ATk

TG AFHEHESE, SRS B4~ APK, SRS Hfi (TR HERIG A A5 Bty APK 41
t«hﬁczav i) APK, FFXPAMERUIRS , XTI E A LIS WAAE 22 5. AR
ekl TR, 20 A S Lfﬂ Facebook Buck, REHMIMA N Gradle, XA E—HFES)
Ao

Facebook Buck' f&=— MuE R %8, LA Google A 22 S0 blaze MHERY . B2 HAT Google ,
B Facebook T REIHTF & H-AE Github LIEFFUEM, B M _ECTF Gradle F1 Buck AR EEHE A —4
X i 32-1

F+z32-1

Gradle Buck Speed Up

clean build 31s 6s 5x
incremental build 13s 1.7s 7.5x
no-op build 3s 0.2s 15x
clean install 7.2s 7.2s 1x
incremental install 7.2s 1.5s 4.8x

1 hups://buckbuild.com/
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WEERMR, Buck M1 HLF Mac 0S X Al Linux, AL Mac 08 X T Hy 17
4R

32.1 Buckifisfic®s

Wi =0T LA T 2% Buck,

32.1.1 Homebrew A3

0S X R4 f# ] Homebrew 1704 %% Buck Z BT, 751 i %% 7 XCode il Command
Line Tool', JFEHBIGMINA, & 7E Terminal AT 0T fir 2 3EBURHTIRAS 1Y Buck .

$ brew update
$ brew tap facebook/fb
$ brew install --HEAD buck

QAR RR R, X A7 AGE AR, E s T a

32.1.2 FHiEAN

FEEHR M Buck IR #HATHIFL R, B AT EMIRIRE 0S X 2 LU TF &4
* Oracle JDK 7°

s Apache Ant 1.8 &) I pA?

* Python 2.6 5% 2.7*

s Git’

o CHiFaE: gec’B# clang’

https://developer.apple.com/xcode/download/
http://www.oracle.com/technetwork/java/javase/downloads/jdk 7-downloads—1880260.html
http://ant.apache.org/

https://www.python.org/downloads/

http://git—sem.com/download

http://gee.gnu.org/

~N Y B W =

http://clang.llvm.org/get_started.html
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RV FAEEZE, ST Github ETEREH Buck BYIRISR G HITRIFLE T, 1
Terminal AT F A4

$ git clone https://github.com/facebook/buck.git
$ cd buck

$ ant

$ ./bin/buck --help

Hodr Buck AOURRS HEAEK, TEAREIFEIT 200M, FFLLZE AERTIE git clone AT RES SRR
afiE], WARZES) hHE, W5 B SRR

PR —UNER B35, RFF27E Terminal ®PARRIANF HAEF B

buck build tool

usage:
buck [options]
buck command --help
buck command [command-options]

available commands:

audit lists the inputs for the specified target

build builds the specified target

clean deletes any generated files

fetch downloads remote resources to your local machine

install builds and installs an application

project generates project configuration files for an IDE

query provides facilities to query information about the target

nodes graph

quickstart generates a default project directory

server query and control the http server
targets prints the list of buildable targets
test builds and runs the tests for the specified target

uninstall uninstalls an APK

options:
--help : Shows this screen and exits.
--version (-V) : Show version number.

0347 e



Android & kR

T LUG S8 2 3] Buck Z2%% H 5% FHI bin/buck 54, FTLAA T H{EFE Terminal H
BT Buck 14, T EHZ H SRR MBIAEZ B, 7F Terminal HHEARIH A EH, 17
F .bash_profile X, & aF,

$ cd ~
$ vim ~/.bash profile

A EfE B

export PATH=S$HOME/buck/bin:$PATH

A PAT U A (IR IC L B AR

$ source ~/.bash profile

32.1.3 23 Watchman'

Watchman J& Facebook FFUR)— A~ SCA M HE AR 55, SR W A SCF I Hoad sk e s ah i i
AR ] LA fih A — SR, AN T2 A% . %% Watchman, 28 T kR Buck B
UERZ= AT build files®, [AIA AT LLZEAFE M —S Y, W/ D4R 1], Watchman %225 7R fAj 82,
JEAIF .

$ brew install watchman

32.1.4 % Android SDK #1 Android NDK

MEVEHN Android FFR#E, HBIK ENIZEC A TXMWAREE, HFEEERN—aE,
FH Buck 47 Android RIS, T2 AEH P £ H S0 .bash_profile AR X A PR
BRI AR &, IEAIINE

export ANDROID HOME=/Users/guhaoxin/Library/Android/sdk/
export ANDROID NDK=/Users/guhaoxin/Library/Android/android-ndk-r10/

WERARI RGAFAEZ AR NDK, ARt n] LIRS E ANDROID_NDK_REPOSITORY 7%
Fe 40 5 24 NDK RRAS 4 H 55 .

1 https://facebook.github.io/watchman/
2 htps://buckbuild.com/concept/build_file.html
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32.2 thESIEETF Buck #9889 Android T2

fdi ] touch .buckconfig && buck quickstart fir4 7] PARE A EE—FE T Buck HE Y Android
THE, S PA T R S ESRARAM R RS HI1E

o ——dest—dir: =M Android T A2 H 5%,

o ——android-sdk: Hifii I© Android SDK 4 H 5.

Terminal FHATH H EFEBWF.

guhaoxindeMacBook-Pro:~ guhaoxin$ touch .buckconfig && buck quickstart
Buck does not appear to have been built -- building Buck!
All done, continuing with build.
Using watchman.
Using buckd.
Enter the directory where you would like to create the project: /Users/
guhaoxin/Desktop/BuckDemo
Enter your Android SDK' s location: /Users/guhaoxin/Library/Android/sdk/
Thanks for installing Buck!
In this quickstart project, the file apps/myapp/BUCK defines the build rules.
At this point, you should move into the project directory and try running:
buck build //apps/myapp:app
or:
buck build app
See .buckconfig for a full list of aliases.

If you have an Android device connected to your computer, you can also try:

buck install app
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This information is located in the file README.md if you need to access

later.

guhaoxindeMacBook-Pro:~ guhaoxin$

it

A R Android T2 H 4589 & 32-2 Frk .

2 K
¥ O apps = X%
¥ = myapp - ZiEm
AndroidManifest.xmi 526 FH FML SR
BUCK 318 B AR S
debug.keystore 2KB
debug keystore.properties 73 FH Xcode TR
¥ 50 java b 23
¥ I com X#3
v = example 8
¥ 58 activity T4
BUCK SR
“ MyFirstActivity.java dava WL
local.properties Xeode L
£ README.md Markdown
v 5 res xR
AndroidManifest.xm! 666 F7 XML &
¥ [ com xH®
¥ U example PRLE
¥ [ activity it
BUCK 198 # XEma w8
» W res xR

E32-2

ALER, 84 HR FEAA — %8 BUCK BIFECE S, FRATEHE T myapp Hog Rl
i BUCK X%, HETA I ENGUts .

android binary (

name = ‘app’ ,

manifest = ‘AndroidManifest.xml’ ,
keystore = ‘:debug keystore’ ,
deps = |

‘//java/com/example/activity:activity’ ,

1,

keystore (

name = ‘debug keystore’ ,
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store = ‘debug.keystore’ ,

properties = ‘debug.keystore.properties’ ,

project config (

»

src_target = ‘:app’ ,

PEABI TAEMH S, £ Terminal AW T 5281 Intelli] THE,

$ buck project --ide Intellid

HiZig# i F, £0] Intelli] TR,

Using buckd.
Waiting for Watchman command [/usr/local/bin/watchman watch /Users/guhaoxin/
Desktop/BuckDemo/.] ...
Timed out after 10000 ms waiting for Watchman command [/usr/local/bin/
watchman watch /Users/guhaoxin/Desktop/BuckDemo/.]. Disabling Watchman.

[-] PROCESSING BUCK FILES...FINISHED 0.3s

[+] GENERATING PROJECT...0.4s
Modified 8 IntelliJ project files.

Please resynchronize IntelliJ via File->Synchronize or Cmd-Opt-Y (Mac)

or Ctrl-Alt-Y (PC/Linux)
=== Did you know ===

* You can run ‘buck project <target>' to generate a minimal project just
for that target.

* This will make your IDE faster when working on large projects.

* See buck project --help for more info.

--=* Knowing is half the battle!

32.3 Buck BEFS

i ] Facehook Buck X4 1 Android i H Ef 7ok, 1 2e75 388/ Buck 19 —SL3EAME S,
TEX AR, FRATA BERE TR S AF B A T e TAE . AW A AU MRS, S0 T4
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5 Buck IUEEIA B X EE,
o FEFN ( Build Rule ) .
o ¥ HAR (Build Target )
o HE3CHF (Build File ) .

o FE HArAEEL ( Build Target Pattern )

32.3.1 #3#MN ( Build Rule )

A R ) DA — 2 A SO o A S SO R, Buck BN T — RS EALN,
E LT Android RS 2 IR 2 SL#24E, Billn -

o 4iiFHT Android SDK 5 19 Java {085, AT LAfH Hlandroid_library. '
o 1 Android APK 304, LA fflandroid_binary., *

PR 2 — A2 AR, FERE SO T AR Python pRIEE A RLIN DL KA A T 1
FTIXARAER Java X5, EFRZ AR RN DT ERGNTE =28

e name: FJEFINGZ T, 16— SO b REEE—E

o deps: AHALN AR, LA— M BArislRIEER .

o visibility: AT ULE, e B ARG RO S 75 0T LIRS ZeA RO, DA — S E AR
FFRILAFRR .

{5 Buck 1, S5 HUEERUN AT L7 sk 2 SO, SRR BT DL 0l

X Sy SCF . Bilan -

o FFEMN android_library % H 2 —A~ jar S0, B, fAERIN android_binary A LI
B TR android_library, iXFERE AT AFE S 24 UH APK SCH 405 android_library
‘tﬂﬁjﬂjl Hg .]3]' E’,c

o FYEEFLN android_library B 4K T 55—~ android_library A, ARATE B %iiEAT, 2%
A A Y Jar SCEELE R

1 https://buckbuild.com/rule/android_library.html

2 https//buckbuild.com/rule/android_binary.html

3 https://buckbuild.com/concept/build_target_pattern.html
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I rixa®, ®OLEHRE— FHEMNERE, XA RFJE— android_binary KL,
AT android_resource F1 android_library, Sy Fem A il APK P G IR AN Java 1CRS S0

# BEIR S

android resource (

>

name = ‘res’ ,
. ’
res = ‘res’ ,
assets = ‘assets’ ,
)
# Java JEXH

android library(
name = ‘src’ ,
srcs = glob ([ ‘src/**/*.java’ 1),
deps = [

‘ ’

1,

# AEX RN 24— %8 messenger . apk YA
android binary(

name = ‘messenger’ ,

manifest = ‘AndroidManifest.xml’ ,

keystore = ‘//keystores:prod’ ,

package type = ‘release’ ,

proguard config = ‘proguard.cfg’ ,

deps = [

. El

:res ,

¢ il

USEE 4

AR AT, PR R, 2 S T A LA B AT . AR A E /Y
Wz g — A A, Buck ZORXADERTEHM, WHlREREILM— A mIIRE . XF
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Buck AT LA 09T BIHEAT IR AR, TS R AR

32.3.2 #3EHE#FR ( Build Target )

o Ebr R — s, PR TTR P AN, —AS e n g s fle 1/
java/com/facebook/share:ui, FEH =AY

o /] BT R N B AR T AR A 5%
* java/com/facebook/share F/RAGEE S BUCK i T java/com/facebook/share [ 5¢H

o BSIRH wi RSO E SR RN 25, fE— S, ARy
02 T ME— Y o

eI, LG A RO B I i 6 0 R B4 )
BS : JFG, BIRE = RIS =500 « a2 BIInfEr S javalcom/
facehook/share/BUCK ', :ui W] LA | //javalcom/facebook/share:ui.,

# X java/com/facebook/share/BUCK CHFHIHZ

java binary(

name = ‘ui jar’ ,

deps = |
# BRI '//java/com/facebook/share:ui' HIR—FE
frui’,

tE Hhra w28, JFAE Buck M2 AT A Pl BRSO T, 1
P2 ATHE Buck B, FRATIF ZEMA S BAOME HbRINT .

buck build //java/com/facebook/share:share

SEIRI R, Buck TEMRNTATAATIOMIEE B AREHAR SERS ( ARATHE B S (A e A A
¥ ), FTLATTLAERATSS / 2, —RERT LLIE B e, '

buck build java/com/facebook/share:share

WRFER SR Z T—1/, Ftthagan, HEERITTUXAE.
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buck build java/com/facebook/share/:share

AP ES], HA A javalcom/facebook/share/ W] LLE T tab #EREFRAT A sh#b5F, AHFI—
NFEF—ADFERRA T . Filk—4, WRE 55 RN 2 F RS — AR AR,
A LA 20

# H24F //java/com/facebook/share:share.

buck build java/com/facebook/share/

32.3.3 #3324 (Build File )

PR SO T LA e 2, 45— 4%k BUCK., TREHHY Java IS0 ik
WEEHRITA BUCK U5, X HEAY “Ril 7 5092 30 H #Rh Bi% Java IESCHFTTE H
SERORRY . BN, WRIRAT6 TR A IR s iy BUCK 34,

java/com/facebook/base/BUCK
java/com/facebook/common/BUCK

java/com/facebook/common/collect/BUCK
A8 2,346 BUCK SCHHh s SCRAG A RN A 4 R BRI

* java/com/facebook/base/BUCK SCHFH O HEBLIN HBES | FH java/com/facebook/base/ H %+
YIRS

e java/com/facebook/common/BUCK SC{4-Hh i #a a0 o] A5 | Fiz H s BR 71 B 3% java/
com/facehook/common/collect/ Z AN T4 Javalli X4

* java/com/facebook/common/collect/ H 5 H ¥ Javailf 314 2 GE#E java/com/facebook/common/
collect/BUCK 33X /™ ST A £ R0 i 5 | .

Ha SO T RE S | B0 A I SR R IR AT PR 22 A H #4 build package, AHZ 5| IR H bty
HA B, TR EAN P ER deps 5IFX LM, FIRIETEAEF, FLT java/com/
facebook/common/concurrent/ H){CHS 75 T i java/com/facebook/common/collect/ £ T RS,
% java/com/facebook/common/collect/BUCK SC{FHA — @B 40 F .

java_library(
name = ‘collect’ ,

srcs = glob ([ ‘*.java’ 1),
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deps = [
‘//java/com/facebook/base:base’ ,

1,

HR 4 javalcom/facebook/common/BUCK U i% € CHLM AN T .

java library(
name = ‘concurrent’ ,
srcs = glob([ ‘concurrent/*.java’ 1),
deps = |
‘//java/com/facebook/base:base’ ,
*//java/com/facebook/common/collect:collect’ ,

1,

FERGRIE— T, EIELE sres F5|H concurrent €07 i P SCAF— TR

java_library(

name = ‘concurrent’ ,
srcs = glob([ ‘collect/*.java’ , ‘concurrent/*.java’ 1),
deps = |

‘//java/com/facebook/base:base’ ,

1,

32.3.4 3 B#r#&EX ( Build Target Pattern )

R B — D RDR ISR — s 2 M BARi AT 8, —BAE SR st il
ALY visibility @Y, — M B SEBR MR BB, RREIRENREEAC.

# UCECE| ‘//apps/myapp:app’ .
‘//apps/myapp:app’

IS « Z5RAAE HARBCRT RIS RC R R — H b i B bs .

# DLEc®| ‘//apps/myapp:app debug’ #l' //apps/myapp:app release’ .
‘//apps/myapp:’
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VL. g5 R B s AT LU RCE)i% H s BT B s a9tg e B,

# UCECE) *//apps:common’ and ‘//apps/myapp:app’ .
‘//apps/...’

324 TREMUSSEEK

BATEA 0 TR Gradle SHA T EY, TRCISE EER, MiEBUR B4 %0 65K
PR, ZATEZEET Android Studio f Module #H 17 2 AR 73, ELIEM A JLA Module, iX
PR TR e B, Hal B EB MRS, SEe@stEe s i ash, XF A
AREZ T, JFUR Buck fORiEE

HRFRNTEN 4 — S : Exopackage. X Buck BY—mgfitk, ERE T
P, AT @ %8 Android #J#, Exopackage f&—ME/NTEREF, ER&H TR
HUNZL—> Android B FHETHE 0 e/ DA FNGEUR,  ZEiE 47Tk A A5 T RAkE fie—Ab Java
RASE AL g APP R FRIEE, 33X i & s/ T8 SORIER F T REAY R . K — > i
Android TF2MH Gradle #EEHMCH Buck #H, —BT 20 5L T XL,

3241 FBR—: FHTHRIBKEHMMNE=7 JarGFaar]

Y Gradle AN[F], Buck ASCHFFEZT IS =7 Y Jar 3 aar 1, WHLEZFITE Gradle 1
i FHAY compile 7EZ& A 20T B ool A< i ff #6775, Maven Central 1 JCenter J5Z7E Buck
A KT afaE e nl LS A4 29 %,

3242 H$B_. ¥ R*EEEMHIE final B

£ Android Studio fY] Module H1 H S A1 i 173X 5 i A ek 1, R A2 Android
Library Module ) R 2585 A final B9, FHIL, ANREFTE switch...case FHY case iBEH]H,
i 7 Library Module B[] switch...case if41], MR case iAHEH T R* (9{H, IRATERHX
PMEFESON if.else J730, T RUZESHETHIS.

int id = view.getId();

switch (id) |

357 e



Android = 2t

case R.id.buttonl:
actionl () ;
break;

case R.id.button2:
action2();
break;

case R.id.button3:
action3 () ;
break;

default:

break;

(g

int id = view.getId():;

if (id == R.id.buttonl) {
actionl();

} else if (id == R.id.button2) {
action2 () ;

} else if (id == R.id.button3) {

action3 () ;

I B8 1] L 2 % Non—constant Fields in Case Labels' X 15 SC &8 7 Buck 11, A~{Y Library
Module 75 EZ i TIXFERMIE , Application Module th—FEFFEL

3243 $B=. §]# BUCK X

£ Buck 1, FEFUNEE LAE4 R BUCK BI3CH Y, Fimd& i1l Buck B #AE A6+
TF2 AntennaPod® g {84 i 58 L — 158 8 1 BUCK U BN Y 72

1 http://tools.android.com/tips/non—constant—fields

2 https://github.com/AntennaPod/AntennaPod
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B3 —4 &4 all-jars & android_library #7

Kt 5 b AR RS =07 Jar S —BC7ET HAR B S libs B, RERIELT Rt
all—jars BUIU, 0 HRINLKE 2255 libs B F A Jar 6, FFAE A H AR 0 A5

import re

jar deps = []
for jarfile in glob([ ‘libs/*.jar’ 1):
name = ‘jars_ ' + re.sub(r’ *.*/([~/1+)\.jar$’ , r’ \1’ , jarfile)
jar deps.append( ‘:’ + name)
prebuilt_ jar(
name = name,

binary jar = jarfile,

android library(
name = ‘all-jars’ ,

exported deps = jar deps,

AEANAKH aar THEIE—MN
il android_prebuilt_aar #L A A0REA MY aar X, BRIANF .

android prebuilt aar(

name = ‘appcompat’ ,

aar = ‘'libs/appcompat-v7-23.2.0.aar’ ,

EXM aidl THE R java XHRIFN
H2J57 A android _library JE S HEAH45 {1 FH 2 EA T4

presto_gen_aidls = []
for aidlfile in glob ([ ‘src/com/aocate/presto/service/*.aidl’ ]1):

name = ‘presto_aidls ' + re.sub(r’ ~.*/([*/1+)\.aidl$’ , r' \1',
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aidlfile)
presto_gen aidls.append ( ‘:’  + name)
gen_aidl (
name = name,
aidl = aidlfile,

import path = ‘src’ ,

android library(
name = ‘presto-aidls’ ,

srcs = presto _gen_aidls,

13—/ android_build_config ZE 4 11 0|

2 A F A= A% BuildConfig SC4, [AIFE L android_library £ 3%t AMEAE, 34~ 28x) F
Exopackage H 02 4R 2

android build config(
name = ‘build-config’ ,

package = ‘de.danoceh.antennapod’ ,

1% T2 FE Library Module EL android_library =05 2%
# Module dslv WWURAE %

android resource (

name = ‘dslv-res’ ,
package = ‘com.mobeta.android.dslv’ ,
res = ‘submodules/dslv/library/res’ ,

# Module dslv fUASAYE %
android library(
name = ‘dslv-1lib’ ,

srcs = glob([ ‘submodules/dslv/library/src/**/*.java’ ]),
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deps = [
‘:all-jars’ ,
‘:dslv-res’ ,

Iy

# Module presto {UHSAEf2E

android library (

name = ‘presto-lib’ ,
srcs = glob ([ ‘src/com/aocate/**/*.java’ 1),
deps = [

.

tall-gJars” ,

‘

:presto-aidls’ ,

7E X %—#Y android_resource #1 android_library, % Ff#& Module BYZBEF{LED

android resource (

name = ‘res’ ,

package = ‘de.danoeh.antennapod’ ,
‘ b}

res = res' ,

assets = ‘assets’ ,

deps = [

‘:appcompat’ ,

‘:dslv-res’ ,

android library(

name = ‘main-1ib’ ,
srcs = glob([ ‘src/de/**/*.java’ 1),
deps = [

‘:all-jars’ ,
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:appcompat’ ,
:build-config’ ,
:dslv-1ib’ ,
:presto-1lib’ ,

:res ,

1,

— SR APK TELA BN 2 0, A 17 Z0d H keystore SCAXT L IEITE A 1 Buck 1,
TESANF o

keystore (
name = ‘debug_keystore’,
store = ‘keystore/debug.keystore’ ,
properties = ‘keystore/debug.keystore.properties’ ,
)
T8 APK

BUCK U445 i B i — A28 i android_binary 00U A= 5 APK SCHF, 40 Fis .

android binary (

name = ‘antennapod’ ,

manifest = ‘AndroidManifest.xml’ ,
keystore = ‘:debug keystore’ ,
deps = [

‘:main-1ib’ ,

I

E |

BJa A THEFAEMASITHM A Buck HEBRATAD, FHESAENZES, KITETE
FE AR B #ia buckeonfig SO, FHFRMMTAZE,

[alias]
antennapod = //:antennapod
[cache]

mode = dir

®362e



#2328 H T Facebook Buckii&EAndroid# i R 4t

dir max_size = 1GB
[android]

target = Google Inc.:Google APIs:19

2, FATAT LA 247 AT buck build antennapod A4 #3X A~ APP, 8% i ] buck
install antennapod ¥ APK %% 21|15 £ sl F AR AR .

32.4.4 HRMN. %% Buck By buck—-android-support

N T Buck ) Exopackage #EE Android Wi H A EE L FE, 75 Z# A Buck $#ALA—
ANHHEE, X% H buck—android—support I 3 FFEGL S TE Buck BYTEASGH, 7E Buck JRASAIAR
H #4547 buck build buck-android—support 74> BRI AT i3 2 BGX AN SZFFERY jar SCHF. AR,
FH A %) AntennaPod TR H 5% T I libs HREIAT,

32.45 HBH:. Exopackage HIEH

{fi H Exopackage 7 ZXT AT TREVEAT — R I A oet, He™ ESUERN R A E XK
Application 2, WNRARE TREFAAERTE . EX DI TR, A% XL T—4%H4 PodcastApp
i) Application 2,

public class PodcastApp extends Application ({
il 5=

i R H M N B A

public class PodcastApp extends DefaultApplicationLike {

private final Application appContext;

public PodcastApp (Application appContext) {

this.appContext = appContext;

LA S K 1) PodeastApp 25/ Application FFISME lEFLR, 5 PRI 24 &
—ASHT 2k R A ExopackageApplication 1 Application 25, 1B,
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public class AppShell extends ExopackageApplication ({

public AppShell () {
super ( “de.danoeh.antennapod.PodcastApp” ,

de.danoeh.antennapod.BuildConfig.EXOPACKAGE FLAGS) ;

H, §— S8 07558 £ R HE X Application B B2, B AP W
BuildConfig (#4144 L2 RIRTHI7E android_build_config B A %E L A9 4 —5. WRIEATBA 1
TR EA M A E X Application 28, R4 R LI BEATHIZE 7K ApplicationLike (2558, E#E
B — 48K H ExopackageApplication [F-25B00], i&H40F .

public class AppShell extends ExopackageApplication ({
public AppShell() {
super (de.danoeh.antennapod.BuildConfig.EXOPACKAGE FLAGS) ;

FF ., JF 0h o vE AT AE B = 89 BUCK SCF, B & 40 F android_library K 4 %
ExopackageApplication 2,

APP CLASS SOURCE = ‘src/de/danoeh/antennapod/AppShell.java’

android library(

name = ‘application-1lib’ ,
srcs = [APP CLASS SOURCE],
deps = [

# XERMAIERN android build config () ¥
‘:build-config’ ,

# XERTHAIE A EE buck-android-support.jar AJELI)
‘:jars__buck-android-support’ ,

1,
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WS AT 25 BR A Y android_library B glob() A 11 7% ExopackageApplication 28304, HF
LT EHRE .

srcs = glob ([ ‘src/de/**/*.java’ 1), # XBWHT

srcs = glob([ ‘src/de/**/*.java’ ], excludes = [APP_CLASS SOURCE]), # XZEK
=

iz J7 &K android_binary R, X ARG IR IHLTT .

android binary (
name = ‘antennapod’ ,
manifest = ‘AndroidManifest.xml’ ,
keystore = ‘:debug keystore’ ,
use split dex = True,
exopackage modes = [ ‘secondary_dex’ 1s
primary dex patterns = [
‘~de/danoeh/antennapod/AppShell”’ ,
‘~de/danoeh/antennapod/BuildConfig”’ ,
‘~com/facebook/buck/android/support/exopackage/’ ,
I
deps = [
‘:application-1ib’ ,
‘:main-1lib’ ,

1,

Hrfr
s primary_dex_patterns 7§ B deps HAKEHHIFLE class SRS F dex 1o

* exopackage = | ‘secondary_dex” | &4 T RIUE BuildConfig. EXOPACKAGE_FLAGS ¥ 1E4f
B

* use_split_dex = True J&F A ] Exopackage Z2K APP #f7r iZ A~ dex S04,

TG B W R AndroidManifest.xml SCIF, B H 1y Application ZFBH—T, HH)
ﬁ[]—FD
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android:name=" de.danoeh.antennapod.PodcastApp” # Bl
android:name=" de.danoeh.antennapod.AppShell” # BHUa

2, Buck MEGEC SRR, FAT0ILAATT buck install —run antennapod iy 44353k
BB+ T, FH5E3Z Buck FURSHYREIGE

32.5 Buck BBt EuE

WL AT A A F I AT AR F], A 0 TR Gradle M AL Buck A7 7E— 2 B ME L T
TAERAM, RGBS bsiE F A abdasE SR, IR KES, Pasy' FET—14%
7 OkBuck® {9 T E#EBHICHL 71X — &, SREVEIUAEAE Buck HEAML S LA IEEE |, 1
OkBuck 13X~ T H AU /0 TAER, OkBuck B ER A 2 W OkBuck, underneath the hood 1 ( F-
fEF OkBuck ZFE : N fHE] AndroidTDDBootStrap i H ) * X W% Sc & LA & T B README,

https://github.com/Piasy

https://github.com/Piasy/Ok Buck

http://blog.piasy.com/Ok Buck—Underneath—the—~hood/
http://blog.piasy.com/Android TDDBootStrap—Use~OkBuck/

R
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B338%
(AR T1V AL

RIS AR B EEAMIRE S, BT RN RERGZ WSS S A C A i%EETT, A
M5 RS, A A 7 AT AL | FFARELL R AIPERETS 1) B 2 948 T,
{HAREEL, TLAETH, WHIE Android B 7 MEIL, 45 SR CRS AP AR 0 T

o REMOITRIITAE,
JRL kit B X AL 2 ) A0 BCHRA

TEC IR E N 28 = AN« IR A B  ANE SR E R R 40519 AP, EAKZE Android
ik, R BEAGENR Java ifi 5, X Android SDK FFH{IERG APT T U454 .

33.1 HHRGSIIRTERF

I B 1 3 R A 385 A RS S5 4 R AR B0, X Java tpR UL A BOHE 4544 B A0 ArrayList Al
LinkedList, HashMap 1 HashSet 55, 75 ZEIXFEA TR R S K54 BIR AR BRAF , X FEAE S
B ACHS G RS A RVt IER R IESE, R IRATLATE Android JF A H flEH] SparseArray {UFs
HashMap Al T30 . SparseArray J& Android -5 54 (B ECAL B, EJ2 Integer 5
Object B)— WG, 7EXFEH G P TIUE HashMap<integer, <E>>, fEPERE. BRI 92
P R

// This is Arrays.binarySearch(), but doesn’ t do any argument validation.
static int binarySearch(int[] array, int size, int value) {
int lo = 0;

int hi = size - 1;
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while (lo <= hi) {
final int mid = (lo + hi) >>> 1;

final int midvVal = array[mid];

if (midval < value) {
lo = mid + 1;

} else if (midval > value) {
hi = mid - 1;

} else {

return mid; // value found

}

return ~lo; // value not present

SparseArray X% H A LA T P2,

// T #HHashMap<Integer, Boolean> booleanMap = new HashMap<Integer,
Boolean> () ;

SparseBooleanArray booleanArray = new SparseBooleanArray();

// W F{#FHashMap<Integer, Integer> booleanMap = new HashMap<Integer,
Integer>();

SparselntArray intArray = new SparselntArray():;

// HTTW€§§HashMap<Integer, Long> booleanMap = new HashMap<Integer, Long>();

SparselLongArray longArray = new SparseLongArray();

// ﬁf?fbgﬂashMap<Integer, String> booleanMap = new HashMap<Integer,
String>();

SparseArray<String> stringArray = new SparseArray<String>();

T TR RJLAAR
* SparseArray ANIEZFR LMY,
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o BT BT AR, B, SparseArray ZXHH AR EEL I8 Key EA/NMIUFAEA -
* SparseArray XM BRERAEM T UM, ©IFASSLRIMIBRX S OTER, i B E AR R
( DELETED ) #9753, Jeimziddm .

1E Android T #3547 Lint 78S 00T, S —1% N0 AndroidLintUseSparseArrays
R, SRR, EStER.

HashMap can be replaced with SparseArray

BOFEA] DR A 4R 3 TR nT A 7

33.2 Handler FIPIER3ERIIETRFRL

Android {5 i K AR RIE AR i) by 284 22l ] Handler, SRA{CASESHIANT

public class HandlerActivity extends Activity {

// PTREG LA YA 4 ik

private final Handler mLeakyHandler = new Handler () {
@0Override
public void handleMessage (Message msg) {

L1 e

i F Android Lint 2473 BeACHS, 2356 KA AndroidLintHandlerLeak, 52|01 F427R.

This Handler class should be static or leaks might occur.

AR 4 72 A= A7 it e 9 DR R T BB O AT 4 We? FR AT HTIE, Handler J2 Hil Looper LA A
MessageQueue —HETAER, 1€ Android 1, — PR HB3NE, REBINSA#E— 8 F4FHE
Ik 55 B9 Looper XJ4, 1% Looper XF 2 TR F LR AL AT A Message X4, BRI an DT 2
FIA N A A B . 7 B Rl B9 Handler #82BRIAGSE 23X 4~ Looper XJ 4. 3
A FE A1 Handler X4, B4 7 BISCHEE EZFE Looper X% ) MessageQueue, X A% F|
MessageQueue 5[ Message Xt G #4345 X A4~ Handler X095, XFELE Looper AbFR T B,
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i A g M8 3] Handler £ handleMessage /7. B, U5 Message i 1% A #ALEESE K, A4
Handler %Gt A 293 910

7 E a4 Handler 955657 91 4 HandlerActivity 2SI NFESE . 1MI7E Java 1B 5,
RS NTE 2 L 2R A AN — 1 RR5 I, X FER T R & FBUOMBA AR mll .
HIt, #ZH T MessageQueue H1(1) Message i AMFRSE AL, #2FFA Handler X205, 1M
JEF#ASM Handler X 42 2 F547 SN2 HandlerActivity (95, 33X~ Activity TEHEB R MM, M
M- BN AR

— BT ANFRER G .

public class HandlerActivity extends Activity ({

/7 ATRETIA PIAE e )
private final Handler mLeakyHandler = new Handler() ({
@Override
public void handleMessage (Message msg) {
£ wss

b2

@Override
protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

/7 FER 5ATh KA S
mLeakyHandler.postDelayed (new Runnable () {
@Override
public void run() { /* ... */ }
}z 1000 * 60 * 5);

T IHEIER 5 70 Aok, Bit, SHPEAXA Activity IR IG, 7EIHBREIFALHE
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SEMLZRT, XA Activity SEASBARG M) ( RGENFAH AT EISE ).
Wl e? A PATTEE

o FETAAEPEH Handler, XBFFTEIEH HCAIE A Looper ¥4, X4~ Looper X4
9 A i AL ] — M ) Java X5, R sk b FH I 8 AT ) A

* ¥4 Handler USRI NS, AU, HSNIEATAINBAERGIH,
I, MASTRANAMR, 2% IT .

public class HandlerActivity extends Activity {

/**
* PSR Handler RS, JFREA AMNIF2ERY55 5|
L4

private static class InnerHandler extends Handler {
private final WeakReference<HandlerActivity> mActivity;

public InnerHandler (HandlerActivity activity) {

mActivity = new WeakReference<HandlerActivity>(activity);

@Override
public void handleMessage (Message msg) |
HandlerActivity activity = mActivity.get();
if (activity != null) {
P47 S

private final InnerHandler mHandler = new InnerHandler (this);

/k*
* HSHYE A NS N5
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*y

private static final Runnable sRunnable = new Runnable() {
@Override
public void run() { /* ... */ }

}bi

@Override

protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

/7 HERS55rh AA T B
mHandler.postDelayed (sRunnable, 1000 * 60 * 5);

33.3 IEffitbfEA Context

Context I iZ 28> Al'] Android & BT B 55— 2B AE, ERRF 4R LR
WhE, ATUARRRIZHAB ZDhRERIIE T, BT,
// IREUCFEIRE ARG, dEminl LI EIEAN string, color ZEWEiE

Resources resources = context.getResources();

// FRAHHEER Activity
context.startActivity(new Intent (this, MainActivity.class));
/1 ARIEF RGN 5

TelephonyManager tm = (TelephonyManager) context.getSystemService (Context.

TELEPHONY_SERVICE) ;

/1 RBERGEAFH R

File internalDir = context.getCacheDir();

I

File externalDir context.getExternalCacheDir () ;
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AL, TEGREAR Context HUREAZRRN, BRI A A BIALT B, Context HOBESH, 1
YRR BATHY Context L IR A0 AT LCHINSS, SIVRAT 25| AT
FATE K LLE T Context BRI,

33.3.1 Context gyFhzE

FRE Context IKFTAILLALA K HIEANE , FeA 10T LIKF Context 43 AU F JLFH,

* Application: Android NP ABRINEGIE, 76 Activity 8% Service il i
getApplication() 7] AZKHCE]X A~ 5049, i1 context.getApplicationContext() A PAZKHCE] L
4 R ME—1Y) Context SE .

* Activity/Service: XA HR ContextWrapper 125, fEX P2l DU i
getBaseContext() FRIE EA1HY Context 261, AR Activity 88 Service SEH1, ‘B
Context #REIMST ), AEEH .

* BroadcastReceiver: Fll Activity L& Service A8[A], BroadcastReceiver 4< By 1A & Context
25, mi27ERE R E onReceive() i Android HE424E A—~ Context LA,
RGN ARXA Context FLHELLNEER BT T, EAREIIH registerReceiver() LA K
bindService() 1X 4 1~ PREL

* ContentProvider: [AFEY, ContentProvider A2 Context M35, (HIEQIEN R 218
A— Context 326, SXFELE ContentProvider W1 AT LLE L getContext() PREGIREL. N
5 ContentProvider FIEFH# 4b TAHE 09 R FHBERE T, JBA getContext() H53& 517 FH 4= Jay
—AY Context S48, 52 HAth JEFE 5 FHAY ContentProvider, B4 ContentProvider 1454
A ST e Context SE46,

33.3.2 $iZ{EH Context EEH N TFit iR

FERME ] Context ATRES: FECAAAM T, ML 14 il 7275 S5 LR BIBE I Context,
G AR 2 AT RE 2 S B0 A7 e A B S

public class SinglelInstance {

private Context mContext;
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private static SingleInstance sInstance;
private SinglelInstance (Context context) {

mContext = context;

public static SingleInstance getInstance (Context context) {
if (sInstance == null) {

sInstance = new SingleInstance (context);

return sInstance;

WA H & VR getlnstance BH{& AR Context J&—~ Activity BX# Service B3 H], ALATE
BB Z AT, BT Rf— EAAE, SSFBOINM Activity B0 Service 8IS H, MMiAL
BB, Activity 30 Service " OCHER HAD View sE BRI X R M ASHOREAL, Ml
SENAEM N . EAR A SEL 2T Application Context, [FAE &N FHME—/Y, 11 HA=f i 2
RV —30y, IESRR RSB TR .

public class SingleInstance ({

private Context mContext;

private static SingleInstance sInstance;

private SingleInstance (Context context) {

mContext = context;

public static SingleInstance getInstance (Context context) ({

if (sInstance == null) {
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sInstance = new SinglelInstance (context.getApplicationContext ());

return sInstance;

33.3.3 A [E Context ByXtEE

AR Context REFEALAYDIREA/SAAIN], Ea5lk, Wk 33-1 fm ',

%331
I BE Application | Activity | Service | BroadcastReceiver ContentProvider

it /R Dialog NO YES NO NO NO

Je 8l Activity NO[1] YES NO[1] NO[1] NO[1]

S:F Layout Inflation NO[2] YES NO[2] NO[2] NO[2]

8l Service YES YES YES YES YES

HB5E Service YES YES YES YES NO

%1% Broadcas| YES YES YES YES YES

Mt Broadeast YES YES YES YES NO[3]

IN#E IR Resource YES YES YES YES YES

Hor NO[1] #Rid #m X R A - A SR B AN TT LUJS 8 Activity, 1 42 B 85X 40,
(A J X BE A 4 25 A5 1) Task HEIEE Activity, M ASEAEFH Task 1.

NO[2] PRt R FR A BGX A, FATEIE Activity 14T Layout Inflation, 2 {di ] &4
BRIAGY R, AN 0 v i Y R

NO[3] PRICFERTE Android 4.2 VL FRY RS L, WHTEMHY BroadcastReceiver 42 null B &
ATLLAY, FORARER sticky |46 00 24 HiT{E .

33.4 EiE Java BIMUHSIBEAR

FAR Java BYPURNG | HIERIXST5 M AT B AR AR OGS, (Rl e R He AR i

1 https://possiblemobile.com/2013/06/context/
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b MR H , & TS 2R

o SR Java HLERZ MR, AR RBOAM SR, R B R
U, AR AL S B SR AN 2% B AT IR, SNAEAS AN 2, Java RESMILKE
24l OutOfMemoryError §515%, XA FHG 220217,

o G —AFRAE DA HRG I, AN TR, RS E T
MR, DA SR AR, XX A SR, 551 AT AR R SE B A7
IR EAE, WAL A SIHBAS] ( ReferenceQueue ) fHiFH, 4%K5 | FI4E i Ao X G g b7
e [N # PR . Java HERAHLRE SN RS | I 5 2 CHK 5 | HIBAS .

o F5IH: R, REmE L E RS K X MERR, AT
ERTRAEH, 55951 FR A | s f—Fh g | 2R R, A7 5595 |16 1] A X R 9 Az i Jo
WL, YRR R S BA S S X R, A RTINS R R A R, #8
2xf 555 Fx gk e, 555 AT AR —A~5  RIBAZUBC SR, 2455 5 1 ATHE [ Xt
LOEMS . Java EAUHLL0KE X555 HTIAR 5 2 SCHR 5 1 HIBAS

« HESUH: FERSIRTRSS SURASIE], 51 HIIFAS 200 B4 ) R0 G 24 i J 400 7= A A fof 52
], A AR X G S 2 e R OR 1) 5 X R e A I, g 5 AR L R —
ICHER], B R R Gl b S TG )y, ST 2R S AU BC S AT, 4%
SRR Iy, WRAELERE S I, B4 Java MESUML 228534 kg 5 1 IS 5 2 QK
(5 | HIBAS

PR ZHAIT RS I 5851/ S THIMARIS I A Z 54 T AfE AR SERR,
i A et A AR 22 A HGE DU P | A E SC, (ER T3 | IS AOAE FIE0— R, 5 HIBASIRY
B HGIFaT LAZ WA S 44 &

33.5 HftLiBRMIL

33.5.1 EEFEIELENITR

X G EAFAIEL, X R EE BRI T, sk Se R oy R LR B R Y
PERE. PR —RBORE, e l T O S AN AR B U A o 2 G i — D I REA R OB 4R
PR A E AR A A AR R X4
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33.5.2 XtEE{FEH static final &1

X FRARAEI YA String KBV H R, HBE static final 4, P4 final ZE810% b
SERIEATE dex SUIFRIANIGALTR I, XIS XTHEARAEIETIA String JERY 1k 1) 1] T =
W RERRIRAL, T B A

33.5.3 EEANEPAY Getters/Setters

FETH M X R IFET, Getters/Setters FAE F A2 B2 X A0 Bt e ELAA () 48 B S, MATfT ik 21 1
R ERE M, HAN SRR RN ERILH F Getters/Setters BRI (0] 28 0 (16, 2 BRA U5 [ 1) 34
B A5 Android B A CAY, TEWA JIT (Just In Time ) ZiiEaeit, EHED[A) 28 B 0 B 2 08 FH
Getter J71MY 3 % ; 7E JIT Gwikid, BV R)AE R A BRI Getter 7110 7 5. 49K,
HARBI R T ProGuard B3, HB4A ProGuard 2%t Getters/Setters BETNEEERVE, Mk
P HHEVI IR ROR

33.5.4 REBHEN

AR B E A — TR AR 2 LIME A T A, 75 ZAREE P BA g — > Bl B R A AR P ) 12
Bk, WA AT ERG, BR T 75 BRI H A BIR AR Z 5, (R0 5
Wk TE R, SRR (M - BCEREA Rt ) ' A (SR 208 ) X PiA .

1 https://www.amazon.cn/%E9%87%8D % E6%9E % 84— % E6%94%BI% 5 %96 %84 % E6% 9T % A2%E6%9C%89% EAT% BB% A3 %
E7%A0%81%E7%9A%84%E8%AE%BE%E8% AE % A1-%E9%A9%AC%E4%B8%81 %0 C2%BT % T % A6%8F % E.5%8B%92/dp/
BO11LPUB42/ref=sr_1_1?ie=UTF8&qid=146208989 1 &sr=8—1&keywords=%E9%87%8D% E6%E % 84—%E6%94% B9 E.5%96% 849 k.
6%97%A2%E6%9C%89%E4%BB% A3%ET % A0%81%ET%9A %84 % E8% AE%BE%E8 % AE% A 1

2 https://www.amazon.cn/%E4%BB%A3%ET % A0%81%E6%95%B4%E6%B4%81%E4%BI%8B%EI%81%93~
PE9% A% ACP%E4%B8%81/dp/BO03 IMIGHCC/ref=sr_1_17ie=UTF8&qid=1462089927&sr=8—1&keywords=%E7%AE%80% 6% B4%8
1%¥4%BB%A3%ET%A0%81
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E Rt

R mE A s R A wlk APP #RBE R AN T RY RS, XF B fEK IS APP, f5il4n
BEACEI A, B #E3C2E H, XHFE R oAb B 2 2w B B4~ APP A9 H P ARSE .

EIER T Android T U{a (AL T AHE N A 200, TR I Android R4 X FF09
Ak

34.1 BER#EN
H AT s Android -6 JAE T H O E A #%C E 2245 . JPEG . PNG, GIF, BMP fil WebP ( H

M Android 4.0 JFU4 355 o {HJEAE Android N FHIF % A BE A FH 17 i i i A o A v g =
JPEG . PNG., WebP, &R #&:nT LUl A A Bitmap 25/ CompressFormat 025 {H A6 7

public static enum CompressFormat {
JPEG,
PNG,
WEBP;

private CompressFormat () {

IR EAE N R GIF X8 h, IBATE A S5 IS =77 B AT 3085
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34.1.1 JPEG'

JPEG (K350 fjay—peg/ ) J—Fp) IZAE B9 A 4540 AR MR X, EA SHFEYI ML i
B, — BN A R AR R L JPEG MR . il FEHIRAREL, AT LA AR/

34.1.2 PNG?

PNG & —Fh iR 8 R8s, & e ienydE i, MERA S, JPEC B
RGB —A~ifiH, 1fii PNG A7 ARGB PU/~#i . i FHRTCH RS, Hik PNG B R &5 %S [ b
B, X RINERA APP K/, FEf APP 58 it —BAREXT PNG A #EFT A0 B LSS/
Hod F AR,

34.1.3 GIF

GIF J&—fly 2 A ag =, A T 1987 45, MEEVMCHEBRBATIFR, &0 S
YL wishim, KEXFEE EAEL, #2 6 Eili Kk ERhASERN, KB
HF GIF s iny .

34.1.4 WebP

ARG LR #E L, WebP ( &30 /weppy/ ) BR—4914 LT, H Google ££ 2010
FRA, EAFAMMICHUESE . SOF RN ST | R wighim, & A
B g, HATEMNIRZ £ APP LN T WebP, FlMnG(5 . 8. W% . fERELRIE
P T SCEEPR M B R KNI R R T, WebP %02 H ik

34.2 BERRIEE

HHETJEIE Android FHIAZ 10S F6G, KEE APP 744 2 5 m i FH A JLF AR PNG #%
K I, BRAERII H B 441 S WebP 482X, S IURERS IR X PNG B H-98 B ik
TESCH, FRATAT LA LA T EXF PNG &S 317 40 ek 31098 B 5 i)

1 https://jpeg.org/
2 http//www.libpng.org/pub/png/
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34.2.1 FHRESE ImageOptim'

ImageOptim 22— DT ES T 2, Bl itk PNG E45 2%, @%ﬁ?‘(f}ﬁﬁu&#
WA B IC B SRS T A, AEAPE IR R B R RTEE R, BRI T PNG [ R 5 HI R 23 ]
NP TR

34.2.2 HIREH ImageAlpha’

ImageAlpha J& ImageOptim {E# T & R— DAY PNG JE4H TR, MEmME, B R
TEICR AR, ORI R B Rt 252 B — e R 5, 2 i THIRGR I, %
ST IR A e fe 2 B2R, AR Rm B RS APP AILSERCR .

34.2.3 HIAES TinyPNG

TinyPNG & LA A4 A 1 PNG JE45 T B, B UL Web 3l S A 20341, A 1T 19
APP ¥, [RITA A BUES T H—&, 25450, T B gt i HIm R A e &
gk, AT RES R R AN APP B BE R

HASEA AR L o R 46 T2, #lin JPEGMini'. MozJPEG’ 25, KFE LI iEsaE 5 A
WH —A T, FERAEE R RN R 2 R RN s

34.2.4 PNG/JPEG #i#t% WebP

WURARE) APP oAl SZ 55 Android 4.0, B2 n] LB 408 FH R G E R AE 11K S0 HF WebP,
AR 4.0 LUF RS, a] LU AE APP A sEE — 7 s B0 BN webp—android-backport® 2
FIAT WebP SCRF . MR Google MM, ToHi 4651 WebP Lt PNG ST 45% 1y X1
KN, R st PNG SOt Hofth F 4 T 25 U ImageOptim R4 2 )5, WebP 48K AT LAy />
25 28% 1) LKA

https://imageoptim.com/
https://pngmini.com/
htips://tinypng.com/
http://www.jpegmini.com/

https://imageoptim.com/mozjpeg/

> R T SR UCI N R

https://github.com/alexey—pelykh/webp—android—backport
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WebP #4(f) T H 7] ARSI P ' Al iSparta® 55,

3425 REZ{EH NinePatch #&zX# PNG E

9.png F A FFR NinePatch [, AT LIRS PNG #KIE R, ERHXT Android 65
() —FhAESE PNG B Ag =X, AT ULE B R 48 8 7 B hi sl # ST N 48 . NinePatch 90 52
EBUN, PR, fEMS AR A9 AL Android £ FHHLAL . Android SDK F## T NinePatch [%
B 4m%E T H, T sdk/tools/draw9patch, MBI ATJE 2l ; 28R, Android Studio tLEE R T PNG
% NinePatch MZHRE, FRATH T A7 R AT LAY PNG R, 7R3 AR IEHE o it £
Create 9—Patch File... B/ ] 5 20 52 il 5% .

343 BERNEEF

B R R AF T LS AR S 20 TErh C T i) s MEAERINE, A T IRBIR I & A
ZAFHI B, AT EARIE AR 575K, A FE N A T IRAESE

1 http://zhitu.isux.us/
2 http://isparta.github.io/
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F S

THLRFE L B T2 i i — K APP M SEARbRZ —, Rl THuE . S, 15302 APP,
FE AT AT RE SN FH P R VRS0 7™ i A B i O — R BE I 2R

Android 1 HIJT & W AF (EAR 2 LU B AR s pO e, Bl g 2% . R f, L an 55, Rl
$of 1 — B6 B APT ) I 66 £ FH 2 A SRR AR R FH FE B 5 19 F- BE, 1l 4 BroadcastReceiver
AlarmManager . WakeLock %,

35.1 BroadcastReceiver

9T DR AR FE B LA, FRATTAE A RS S B v 5 kG P AR B AT i,
SRR ENE 6, — DIk ST B BN BRI R, )RR AR — i
RIBB o SR AP A — A VT MIZRIRES AL I R i RO F S AT —2E3htE,  Blans
Toast 471 I Pt RUZR IR BT U0, B2 Y AL T e iy, JATF ZAS I X MR hfE, A
X B AN N P A AL T LIS AR S 5 SRR AR B DA A Z i, il
IR AE S AT onPause 2 J5 HUH ) Rl HE W (O T4, TR AR S Bl 55 e R e % 24 N
LTI G R i lids, 1R InT .

private void enableBroadcastReceiver (boolean isEnabled, Class<?> receiver) ({
PackageManager pm = getPackageManager () ;

ComponentName receiverName = new ComponentName (this, receiver);

int newState;

if (isEnabled) {
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newState = PackageManager.COMPONENT ENABLED STATE ENABLED;
} else { .
newState = PackageManager.COMPONENT ENABLED STATE DISABLED;

pm.setComponentEnabledSetting (receiverName, newState, PackageManager.
DONT KILL APP);
}

35.2 EE(Ss

Android T UL T AR Z R, W LA
o BEF AR

» Wi-Fi f&4i

o BBl M2 14

TR Wb—Fp ey, O 1 E A e A b )l RS ) AT P o e v e e K
ETEE
o JERBAE G RIS TR, TR R BN TS R A e R
ek, S REASEE SO B AL
o BCHE A5 O ARURE (PR . T Ao 2 0 s B G 1 5 VR S A R AR A R, kST
RERBYEA L, FINSEAREITEMNE, Bl b 2 Ramidi b, &
JEREIER, BRI

35.3 {uEhRsSS

8RS O IR Z N LA M IIREZ —, Fenl R s . AR et se i 1, {7
BRSHE R IIGEZ —, B IEH AT PR Ml A7 B M 55, 2 I RE B A — > DG A
Android HH WLAG AL B R %A Pikh « GPS @i FIMZ AL, GPS ALk 5575 % ACCESS_FINE_
LOCATION FLFR, ™ 4% %€ fi7 Ak % T & ACCESS_COARSE_LOCATION ¢ # ACCESS_FINE_
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LOCATION #BR . ACHS Al FA B AR 45 s, 8 75 2L R LA i .

o A7 SRS OLE W R R TR, O T AR LT A B i T
B, DR A B £ W T O B R SRRSO LR, T LAREARAE DU Y onPause
HATIHEARAE, i B2 RARN ML RSN BT, AU .

private void disableLocaltionListener (LocationListener listener) {
LocationManager locationManager = (LocationManager)
getSystemService (Context.LOCATION SERVICE) ;
if (ActivityCompat.checkSelfPermission(this, Manifest.permission.ACCESS
FINE LOCATION) != PackageManager.PERMISSION GRANTED &&
ActivityCompat.checkSelfPermission(this, Manifest.permission.
ACCESS _COARSE_LOCATION) != PackageManager.PERMISSION GRANTED) ({
return;
}

locationManager.removeUpdates (listener) ;

o {7 B T AR A E . AR EARAL 5 TR B — A R IUR A, BT
TEEING R fFEr B 2 255 % 1E . Android SDK $244E T requestLocationUpdates J7 et
T, XPNTRAMAFENZE.

Q minTime: FIRARE NS FOHE A i/ Nt Rl ] Bs, SRAR 2R,
Q minDistance: FHeHE 2 {0 B HUHE HIA 5/ MRS, ALK
o ZRLE MRS H9ESE: Android REENITRERME T =FE LIRS

Q GPS SEfL: @ HeBRE (L R G TR SRR 2 46 B AL bR B IU E AR 55,
JER B, BELEIOKLAN . 49K GPS fE AL AERT )AL i AL R R .

Q WZERL: @ a5 (S S 2R TR FIUER L8, KR GPS &
iR, EHEEILEKEREN.

Q #ishEl: RERIEMIRS, MRNAEHEEMRS, WHHERRNEGEE
s BEHSORE R, WAl R X A S R PP AR . RS2 R
HPF R R TENIER, I AN SEL 1 ) Wi Wi 8 — R F i o7 8 T

SePrn bl B LR 25 BN B B AR TR AR LR ISR E AR . SEPRTF & iR
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Z N HIE H 2R =T ROEAL SDK, BIINET BEREAL . e, PROikst SDK Joig e i
], (AR R A R AR HL B AR T & TR

35.4 AlarmManager

AlarmManager & Android SDK 42 fit () — 4~ Me [ API, &2 RGN MM 55, v LATE
Y B2 T 3% — 48 2 1Y Intent, 1% 4 Pendinglntent al DL ok R Activity . Service By
BroadcastReceiver. $illUlG & EAEGITHE R, T LLEE —4> AlarmManager 3 52 s G A 2 75 1 12
It A5, AlarmManager #2438 7 =8 A ik

* setRepeating: 15 & 8 PERY W FHERAE

* setlnexactRepeating: UL/ BCE T PRI M PPRAE, A b WS RH 2 A 1 b BAUT T ) 1] o s

[ AN A [T 1Y -

AlarmManager [REREFRAE LR LURREFRL Y, 38 H 16 0 5 L2 O F 19 YR R FE 5 (0 Hsf 1] ] B

AEEREL, TEART LR REA S AL B RHUH AlarmManager, 7505 25— EAL THEH

35.5 WakelLock

WakeLock St T 1R 0 4b TUCREIR A APL, DAl 7E LS00 R, B P K ) A<
SR, AHR A BB B A APRBRARAS DA TS B O P P A, {5 P T
VBRI, B SR SERH IF RIRAS . WakeLock (B UARZ A, A iRA1
XF CPU , i RERBEAL AR, AN

* PARTIAL_WAKE_LOCK: 4§ CPU \E#ia%5s, {H5HAEE ST vl GEJE MY .

* SCREEN_DIM_WAKE_LOCK: {#4% CPU IEW i, RV S Hnl ek a@iKn,

ST AT RE R P Y
e SCREEN_BRIGHT WAKE_LOCK: f##F CPU [F# 15, RiFHms=in, Sakray
AEE A
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» FULL_WAKE_LOCK: f##F CPU IE# 2%, (R RERDR, ST hmRRE,

* ACQUIRE_CAUSES_WAKEUP: 3 il 5# e AR T Sole , O X — DA 25058 1 FH
HIERAE

* ON_AFTER_RELEASE: 4 WakeLock #{Bile, AkZe{RE5 M &1 E — Rt
],

WakeLock [ FHAR TS, 1BAAIF .

PowerManager.WakeLock wakeLock = null;

// KRB R

private void acquireWakeLock () {

if (null == wakelock) {
PowerManager pm = (PowerManager) this.getSystemService (Context.
POWER_SERVICE) ;
wakeLock = pm.newWakeLock (PowerManager.PARTIAL WAKE LOCK |

PowerManager.ON AFTER RELEASE, “PlayService” );
if (null != wakeLock) {

wakeLock.acquire () ;

// B RE
private void releaseWakeLock() {
if (null != wakeLock) {
wakeLock.release () ;

wakeLock = null;

{81 WakeLock B, T3 U1 i Bl i, 45 (9 0 FRZEf F 58 WakeLock ZJG 2 SICBIE ,
M B — B R RG], HORES: T FOLA . R AT, AR R bR
WakeLock, I UNTERGHARATIT $EEL WakeLock f£435 555455, TEEMSAR M 5k N 122 S st b B ik
B, ARG FNE IR A R, I K SR A S PR AR WakeLock BT,
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FESEAT Android I HIfY S 4 SIS, ASRAVEE M)A J5) 2 IR S5 LLECE 2%, View MHEM)Z
I HCERTR, IR 2 2 {45 v e BRI ] Lot , 800 S A TR Kok 848 . Android i =)
AR DL S, P W 107 SR FF B o SRR — S £ B o 00 ) S5 B A~ H A

36.1 include {FEXEZ=HRE

TEfEF XML SCF4S Android o7 I T4 JR i, 28 23 18 B AE AN [A) (4 0 ] rp 75 2255 2
MR R, XeHESE MBS MR, Bk FIVFE T mEsarEsr:, Hit, E£819
U] AR EE S PSR ) XML ACRS . a3 Rh oy 2 SR R AN LAY, Foe e S R 5 FH (4 A5 ey drh
Buisk, hSrp—A~ XML X, SRIGTERT Z A EIM 5T E P A include ARZ5I AN, AL
AT R, AR S SRR A, RFHENOX ST SO, AR B A v
AT EE BN ST, BT T SR ARSI A R 4 H layout_common_title.xml, EEGI (1

<?xml version=" 1.0" encoding=" utf-8" 2>

<RelativeLayout xmlns:android=" http://schemas.android.com/apk/res/android”
android:layout width=" match parent”
android:layout height=" match parent”

android:orientation=" vertical” >

<U-= BEARRUEN TR, SEBRIH AR X R L >
<TextView
android:layout width=" wrap content”

android:layout height=" wrap content”
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android:text=" PREFL"

android:layout centerInParent=" true” />

</Relativelayout>

FE LI MainActivity F9F R, R EEX PR, 5] AR 0InF .

<?xml version=" 1.0” encoding=" utf-8” 2>

<RelativeLayout xmlns:android=" http://schemas.android.com/apk/res/android”
xmlns:tools=" http://schemas.android.com/tools”
android:layout width=" match parent”
android:layout height=" match parent”
android:paddingBottom=" @dimen/activity vertical margin”
android:paddingLeft=" @dimen/activity horizontal margin”
android:paddingRight=" @dimen/activity horizontal margin”
android:paddingTop=" @dimen/activity vertical margin”

tools:context=" com.ascel885.md5test.MainActivity” >

<l-- BIASMPBILES R layout common title —-->

<include layout=" @layout/layout common title”
android:layout height=" 56dp”
android:layout alignParentTop=" true”

android:layout width=" match parent” />

<TextView
android:layout width=" wrap content”
android:layout height=" wrap content”
android:text=" Hello World!” />

</Relativelayout>

36.2 ViewStub {RESCIMGEIRNNEE

ViewStub JE—F AT H AN R 0 ALE, ErT UERFEFTHEAIHTE (inflate ) £ )R
PR, 24 ViewStub B A A W E B inflate Z2 )5, SEESHEFEAREIR, ZJ5X ViewStub 5t
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ST AR, BREE AN B AR T X . ViewStub (R 13800 T 54 0L im0 7
BRI FH P 28 B ml A A A sh A R s B, 6 A O T e DA IR 55 v AR ERORRCHRE R A 7
BT, IEEAEOL T SRR RIRE R, [BEMS AT RSN T, 752 RR—kAn K
B R FAE G R (5 B, KREEAEHL T, S ASa] LR AT B2 s ok i, an SRl
ViewStub, FUZHUAA] HALEI BT, A B LS inflate A FHTTIR, SRMH ViewStub,
W AT LAFE 5 B R B IR A 22 A T L A3 7S, DATATSE 0 A8 ki H A (B s o T i 4
RIS 2% J R —ak 2 A I L, XA R B9 R R IR, B R TRATTAY ViewStub 25 i

ZN:BE N

<?xml version=" 1.0" encoding=" utf-8" 2>

<RelativeLayout xmlns:android=" http://schemas.android.com/apk/res/android”

android:

android:

layout width=" match parent”
layout height=" match parent” >

<l-= AR PR TR, SR HACH B AR R fE R ——>

<ImageView

android:layout width=" wrap content”

android:layout height=" wrap content”

android:layout centerInParent=" true”

android:src=" @drawable/network error” />

</RelativeLayout>

TUE S ViewStub IlzX AN S an F .

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

<RelativeLayout xmlns:android=" http://schemas.android.com/apk/res/android”

xmlns:tools=" http://schemas.android.com/tools”

android:
android:

android:

android

android:

android

layout width=" match parent”
layout height=" match parent”

paddingBottom=" @dimen/activity vertical margin”

:paddingLeft=" @dimen/activity horizontal margin”

paddingRight=" @dimen/activity horizontal margin”

:paddingTop=" @dimen/activity vertical margin”

tools:context=" com.ascel885.md5test.MainActivity” >
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<TextView
android:layout width=" wrap_ content”
android:layout height=" wrap content”

android:text=" Hello World!” />

<ViewStub
android:id=" @+id/error_ stub”
android:layout width=" match parent”
android:layout height=" wrap content”
android:layout=" @layout/layout network error”

android:inflatedId=" @+id/error view” />

</Relativelayout>

Y androidsinflatedld (OfEJE7E Java ACFS I ViewStub 9 inflate() 5% setVisibility()
JriERHR EI 1D, XA ID SR SIH AN View [ 1D,

36.3 merge IFERVHREIR

merge HR%ETERLE 5 Al LARDR D A RZ IR, BT Activity i ContentView SN2
Ftr it — 1 FrameLayout, P, 4— 07 940 R U fANZ 2 FrameLayout, HiXAMpJmA
o S B 1T 5% android:background 53 android:padding ZFJ@PERT, ATLAHH <merge> REHACE
<FramelLayout> bR, Mg b— 2240 FrameLayout /. BAb—Fpa] LA <merge> tr
BRI OU AT JRAE R A A — D RBF AR, A <include> AREESIARE, FA T AT HiH
include — 1761, AL TEE layout_common_title.xml L4 ) RelativeLayout £ A% merge,
(AT

<?xml version=" 1.0" encoding=" utf-8" 2>
<merge xmlns:android=" http://schemas.android.com/apk/res/android”
android:layout width=" match parent”

android:layout height=" match parent” >
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<l-— MR FURN TR, SRR H AR XA A >
<TextView
android:layout width=" wrap content”
android:layout height=" wrap content”
android:text=" FREFL"
android:layout centerInParent=" true” />

</merge>

36.4 R={#H CompoundDrawable

1" LinearLayout fiJmd, WSRAEAE AR AR ImageView Fl TextView, BT,

<?xml version=" 1.0" encoding=" utf-8" 2>

<LinearLayout xmlns:android=" http://schemas.android.com/apk/res/android”
android:layout width=" match parent”
android:layout height=" match parent”
android:paddingBottom=" @dimen/activity vertical margin”
android:paddingLeft=" @dimen/activity horizontal margin”
android:paddingRight=" @dimen/activity horizontal margin”
android:orientation=" vertical”

android:paddingTop=" @dimen/activity vertical margin” >

<TextView
android:id=" @+id/text view”
android:layout width=" wrap content”
android:layout height=" wrap content”

android:text=" Hello World!” />

<ImageView
android:id=" @+id/image view”
android:layout marginTop=" 10dp”
android:layout width=" wrap content”

android:layout height=" wrap content”
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android:src=" @mipmap/ic_ launcher” />

</LinearLayout>

B 24— & v n] LA compound drawable H T — % — > TextView, ImageView
) B S B TextView B0 F & 2 — . drawableTop, drawableLeft, drawableRight B %
drawableBottom, JEE B View Z [6) 4 (Al B TextView @Y drawablePadding ACE:, 15

AR

<?xml version=" 1.0" encoding=" utf-8" 2>

<LinearLayout xmlns:android=" http://schemas.android.com/apk/res/android”

android:layout width=" match parent”

android:layout height=" match parent”
android:paddingBottom=" @dimen/activity vertical margin”
android:paddingLeft=" @dimen/activity horizontal margin”
android:paddingRight=" @dimen/activity horizontal margin”
android:orientation=" vertical”

android:paddingTop=" @dimen/activity vertical margin” >
<TextView

android:id=" @+id/text view”

android:layout width=" wrap content”

android:drawablePadding=" 10dp”

android:drawableBottom=" @mipmap/ic launcher”

android:layout height=" wrap content”

android:text=" Hello World!” />

</LinearLayout>

36.5 f{#H Lint

Android Lint B T 0] LAXT Java ACAS R TS AT 2 41, nT LA SR A G 2 1 FH A A5 SR & 75
e Ak . Lint BOQ0 R KU & 1T i A B B 1

e AndroidLintUseCompoundDrawables : BRI A A R B CompoundDrawable,

e MergeRootFrame: B2 HT /28 B merge AR08/ DA R )2 UK
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* TooManyViews: AT RFGAIEKRLZH) View, BRIANEW T, B4R View 14K
£ HAERE 80 4~, AT LAH [EAd H CompoundDrawables %34 f /L View i~%1

* TooDeepLayout: BERIIRAIMEHE, BIANGR T, B0 RPREZZEHE0, A%
JEA# FH RelativeLayout /D Af Ja /2K

* UselessParent: 4—/Mii i LA T80, ATLDK ERBEREE, IR ER 1 View B0 3
ERRERES, MBEERTAARER: (1) B A AT View, datR
F View RFLESLHE View; (2) XAMGJRAIE—1 SerollView s{&E MR Afm;  (3) XA
i R A R B 5 android:background.,

* NestedWeights: android:layout_weight JEMES#15 View #4800 &Mk, 1
LinearLayout #1489E 0dp {EAY android:layout_weight JE&PE, XEHNEM ©ixEEn— 14
£ 9E 0dp fandroid:layout_weight ) LinearLayout, 52 i3 Bl i () UORCHT 5 45 B0 4
IfS

e UselessLeaf: — /i@ EERA T View WIEH R E T 5, BATE AR WAy,
WA LAREBRE , XRE AT AAS B R s AR R E

* InefficientWeight: 4 LinearLayout "' R —~F View i X T android:layout_weight J& 1,
B A RE RS SR 0dp (9 android:layout_height %% android:layout_width &g,
AT View AT I E A SRR/
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RILEIRAL

oot APP JL-F-#REIR Y, 38 ik 25375 K MR 55 di AR O , - 4% Y R S5 22 % APP
AP RE = A BORBISEN ,  Anfal AL 26 S A T o A

RIZRAACRR 1Al LAY Rt . i, e al AR B . 7E Android P15 |,
AT LASK IR AT 5 e e oA IO 1) IO 2 365K

37.1 &% DNS iR

DNS 24 RS, © W EEIREEARYE N R BT 4 URL 2 M4 I i 5 2 vh
XSRE 1P ik, XA R AT RE T B b EZRPRRSE], i H AT RESAFAE DNS BhHFaufaks, MR
HE AR g TR, FATAT A 1P B ) 7 sORAURR A 5 1] 77, AT 3k 28 B PR A
IR R IP B9 RANGE R %, R R AR 55 PR R RS Y 1P Mokt % AR 8RS, % P b
LR T T o itk 1P 2R s S TR ARE ), SCE7E 1P JrXyim R, Ulfes)hg
2 il 773

37.2 SHMEER

—IRSERE) HTTP iR, B e S ib T DNS A4k, #8053 TCP =BT, i a7 1% 4%
AR JE HTTPS i5:K, P2l Eaead TLS 8 F il e G A @ . R T R 453 R iz R
ISR, GBS I M 48 iR st R 51
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37.3 FRSGCIRENENRE

LSS ARIBCEUE AR K 100 43R S e — UK, 3R LA A 1) B AL T AV 4 312 TR
N3 B 20 ME e MR A 2 TR, AR 30) 9 4 H i 0 T

37.4 ERELIH

AV A B ity B B — B [ AR 1) R 55 i = 20 A bR I I8 K L G SR A T R B s
B, WA BE SR ERE R T — e, — MO0 B AN s T 4S R AE , RRRE I
PR S . A OISO, BRI Thread.sleep() PRECKIEA 515,
F s - i 1 &2 40 AlarmManager KL E R 1), AlarmManager Al PMRSIEAE R SRR
i CPU AT AR BMRHR, 75T — U052 R 100 25 175 R 14 P A Mo et

37.5 {RACEEEHH

SRt R A R A R AR I, JEPR ROPA PR R, AT RARE — Mo REE R,
PR 2 R A A %, 45— BOB I (o] 5 Pt i, s R 70 dE A (D 45 0 AR
P Bl 55 R

37.6 B&EF

PR R, SRR, T LM N AR GEAT + IMF S AF I T XS — R A o, 4
TEGAT i PO I LR B SCPReS, L RAF BRI, TCRTEMIZETER, ARG 1 R4 4E
B, A THRAWTRE. 78 Android H, MR AR{H ] LruCache SEFLNAFZeAT, DiskLruCache
LIMIMFRAE. M TFER, CEAMREFFEHER T ESE, SR 20 BENE.

37.7 EGREHREK

A2 IO 2% i e 1 5 L I i 1O S5 T £ A, AT B0 R 2% b e R i, Xk
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R, AT LA 1A A R 55 i (BRI T gaip JE4E 5 (RIS AT AR T SEAR A B ks =X
o] farn T DA 32k AR JSON A8 2, HiH WebP B 480408 JPEG 553# PNG B 4%t
G RTEARRSER AT AS WA RS 14 FHNE.

37.8  ARIRIMILEIFIRIER AR RAER RS

Ioi FH o 07 2 MR 4R 2 I 26 28 TR R 1 A [ 1) IR 4% R B TRD L h DL AR I 2 2 R A
2G. 3G, 4G M Wi-Fi, h 1 520 B8 i M 2% 28 8, ] DLl i WS T ConnectivityManager.
CONNECTIVITY_ACTION (728 ARBUOHT I0 I 48 ST | 2 25070 %% k) 28 3 s st 1]

37.9 CDN RYfEF

CDN G FRIE N ZE 53 K M 45, 1 AR JEUAEL S ORGSR T R 28 | n] il 542 i) BOH 4% f it J3
FOEVER A, M SE b . SERE A% i . CDN sk BE A% 28 fif o, {5 42000 00 28 ZiE 3R 7
He IS
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5385
Android;@iEtNHFRE

TR VE R B st [a) TR FNREAR A MERE, Bk APP IR~ AGei U — A T FB, &R
UEIRVE £ 2 7 LA RO R IR P m 8, RIRHEE WA R ST R EE T .

M EF, Android H IR (LG = A2 A .« Java RS HUIEHE . Native (C & C++) f0FS
FITRVE LA ST IR SCIFRIRIE . T msr it T /e 4.

38.1 Java fXIBASRE

Java {URS ()R A E Android "2 i A WY — MR B Jr X, — B T Proguard 5 #
DexGuard T H., HH Progurad 2% H PR, DexGuard T2, EANTH4RFEXT H AN
&l 38-1 iR .

] & o (]
381
A, 5% TAEREEMAIFE, H-MBEL T, i/ Proguard 388 T, {1/

Proguard JRVA i B ACAS an & 38-2 FﬁfT
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T FEFEXS Proguard #E4T B4

38.1.1 Proguard Fy4FiE

AT B ), 7E Android H{# ] Proguard , BANAUAFRATHEAHCASIRE DI RE,
AL | Proguard EEHRAE T 4 DINREFAME

o JE45: Java JRACEDIE H AN F 10, BT HEAERS, HEASNAS
A ERZ TS, Proguard (4GS BB it /4 78S, RERSASIN T REBRILA A
IR, FBL. AR,

o« fifk: Ptk Java FAIHS, [AIRESERBCA MERIRIAHE 2.
o RIE: HATEXWEEFEAENES . FRAMTEAHITEMS.
o FikGE: X AR AT TR .

38.1.2 Proguard RI{EREFNALE

£ Android Studio H1 Proguard fREARMI ., HFELEHITIRIEH Module F1HJ build.gradle
S FECE BV AT ( BRIAAE LAY build.gradle SCAHEL AT Proguard #ETECE, HAE
AT ERE ).

android {
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buildTypes {

release {

minifyEnabled true // truef/nflifiEProguard

proguardFiles getDefaultProguardFile( ‘proguard-android.txt’ ),

‘proguard-rules.pro’

}

Hrr, proguard—android.ixt f& Proguard #RIA MG L & SC/F, 17 F Android SDK ) tools/
proguard H3EHT, ZCAHERXT Proguard EAMECE , JLTFREA APP #REHRIMACE, 248k,
XA BOASCIF L B e A, AT ZARDE 1 B APP (R RFRR R 1 I s 0 2 A S 1 I

proguard—android.txt XA .

# IREN AR NG IR G HH

-dontusemixedcaseclassnames

# FEEA LA AL

—dontskipnonpubliclibraryclasses

# R FEATED H GRS A2

-verbose

# dexiTHir2 A CMILIIRME, AHEBAMLEL Proguard WIS, ik, 7EiXH

P fi e

# AT S
—dontoptimize

# TR G

—dontpreverify

# AR AR, ORI AR

-keepattributes *Annotation*

~keep public class com.google.vending.licensing.ILicensingService

-keep public class com.android.vending.licensing.ILicensingService

e402e
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# ffnative HIEAEIRE
-keepclasseswithmembernames class * {

native <methods>;

# {#4F views " setter Ml getter FEEANRYE, (FIEsNEFEWIEH AT
-keepclassmembers public class * extends android.view.View {
wvoid sef* (***)

*x* get* ();

# I activity HEHIE view FWMMEE, FHEFE xuL XFPECER onclick BYEMERE
i 1 ] 1)
-keepclassmembers class * extends android.app.Activity ({

public void * (android.view.View);

# ARREHCE R Y R
-keepclassmembers enum * {
public static **[] wvalues();

public static ** valueOf (java.lang.String);

# {#FF Parcelable W) CREATOR ARV
-keepclassmembers class * implements android.os.Parcelable {

public static final android.os.Parcelable$Creator CREATOR;

-keepclassmembers class ** . R$* |

public static <fields>;

# support library PREEXNHHRGETEEMASHSIH, WRREIBNRETS FEEE support

e403 e
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library AOUG, ANEEREEEE

—-dontwarn android.support.**

W BRI proguard—android.txt SCUFAYFC B A APP (9 BUATE K . B AT S E module
W HE X T HE proguard-rules.pro SC{F, FI AN SCUF AL E (7 B L proguard—android.txt SCIF)
[WREH=

38.1.3 proguard-rules.pro XHHIHRS

TR SCHF AR AT LUK B g —Fp el

o NAEFTRERN . BASAPPERE MY, EEIEX Proguard ISEARRCE , 1L Android
SDK 1 APT ¥ & R0, o) QuActivity . Parcelable %,

o App FRAHOTRIE AN . MHAEAPP B B IORE RUATIE R, BIANSE LS 2o p SO R, it
BERIE, ML AT T

o SB=J7 BREERLH SDK BUTRVE LN . WUR APP 5 A T4 = 7 IR BUELH SDK, B
LT AR S R BCH SDK R FHULRH , R B 2R sty 1 2%

A B SE R proguard—rules.pro SN %5
# AREEAEA RS, BUETEE ~ 7, BRIAAS

—optimizationpasses 5

¢ RBFRAEANGRAR TR, XHHRB GG TS

—dontusemixedcaseclassnames

# OIREIAMEAS, MATHANET LIRLE, Bl Proguard PIRINAEZ —, f£ Android '
— PO EETRES , SRR AR IR i 4

-dontpreverify

# IRBEHORHE, RS4RI S, Android studio HY, AMAYERIABLE SCIFE  build/
outputs/mapping/release/mapping.txt’

-verbose
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# AR R R SO AR 2 R
-printmapping build/outputs/mapping/release/mymapping.txt

#38%  Android BB HLFIER

# ORI R A, BHE Google B HEAF LIRSS 1L

-optimizations !code/simplification/arithmetic, !field/*, !class/merging/*

f AR P R R A, SRR R A

-keepattributes

# ANRIAIZAY

*Annotation*

-keepattributes Signature

U AN T RSP € (cb 7 ek AW L BE B 1R R o (=N N S s ek e i D AN
-keepattributes SourceFile, LineNumberTable

# 1#4F Android sDK #H6& apr EARRE

-keep public class * extends android

-keep public
-keep public
-keep public
-keep public
-keep public
-keep public
-keep public

# A R K

class
class
class
class
class
class

class

-keep class ** . R$*

* .
’

*

*

*

*

*

*

extends
extends
extends
extends
extends

extends

android.

android

android.
android.
android.

android.

.app.Activity

app.Application

.app.Service
content.BroadcastReceiver
content.ContentProvider
app.backup.BackupAgentHelper

preference.Preference

com.android.vending.licensing.ILicensingService

{

# P55 native HIEABLIEIA

-keepclasseswithmembernames class *

native <methods>;

{
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# PRI A E PR AR A
-keepclasseswithmembers class * {

public <init>(android.content.Context, android.util.AttributeSet);

-keepclasseswithmembers class * {

public <init>(android.content.Context, android.util.AttributeSet, int);

# RHF Activity FSERE view FEARIWRE, HIFFE Layout XML XIFHAECER onClick J&
PERI(ERERS (E 5 IR 3
-keepclassmembers class * extends android.app.Activity {

public void * (android.view.View);

# PRI enum FEARBRE
-keepclassmembers enum * {
public static **[] values();

public static ** valueOf (java.lang.String);

# fR¥F Parcelable ARG
-keep class * implements android.os.Parcelable {

public static final android.os.ParcelableS$Creator *;

# PRFF serializable AL FBEAWIRE
-keepclassmembers class * implements java.io.Serializable ({
static final long serialVersionUID;
private static final java.io.ObjectStreamField[] serialPersistentFields;
!static !transient <fields>;
private void writeObject (java.io.ObjectOutputStream) ;

private void readObject (java.io.ObjectInputStream);
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java.lang.Object writeReplace();

java.lang.Object readResolve():;

PR FE AR

-keep public class * extends android.view.View {
public <init>(android.content.Context) ;
public <init>(android.content.Context, android.util.AttributeSet);
public <init>(android.content.Context, android.util.AttributeSet, int);
public void set*(...);

*kxk get*();

# 9l A LoganSquare JFURPZENTT BRI E ACE
-keep class com.bluelinelabs.logansquare.** { *; }
-keep @com.bluelinelabs.logansquare.annotation.JsonObject class *

-keep class **$$JsonObjectMapper { *; }

38.1.4 Proguard 4 {314

£ Android Studio "fdif] Proguard XS4 TIRYE, £31E build/outputs/mapping/release H 3
A A SO, BT .

o dump.ixt: FH H A APK SO BT A class SCHFRO R E5HS , anfEI38-3 7R o

+ Program class: org/apache/http/entity/mime/MultipartFormEntity
Superclass: java/lang/Object
Major version: 8x31
Minor version: 8x@
= target 1.5
Access flags: ©x2@
= class org.apache.http.entity.mime.MultipartFormEntity extends java.lanq.Object

Interfaces (count = 1):
+ Class lorg/apache/http/HttpEntity]

Constant Pool (count = 73):
+ String [Content-Type]
+ String [Multipart form entity does not implement #getContent()]
+ String [Streaming entity does not implement #consumeContent()]
+ Class [java/io/IOException]
+ Class [java/lang/Object]

E38-3
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* mapping.txt: 31t ?ﬁ:?%ﬁﬁﬂ@]ava?ﬁﬁ%*ﬂ?ﬁfﬁﬁ%% S ﬁ%ﬁ”@‘l&@ F-Z 6] E"JB%QT,

38-4f7K .

com.ascel885. safetykeyboardlibery.KeyBoardView ~> com.ascel885,safetykeyboardlibery.a:
android.widget.Button btnl —>
android.widget.Button btn2 ->
android.widget.Button btn3 ->
android.widget.Button btnd ->
android.widget.Button btn5 -»
android.widget.Button btné —>
android.widget.Button btn7 —»
android.widget.Button btn8 —»
android.widget.Button btn9 ->
android.widget.Button btn@ —>
android.view.View lineardel —> k
android.widget.Button btnpoint —> 1
android.widget.ImageView exitKey —> m
com.ascel885.safetykeyboardlibery.KeyBoardViewsOnKeyDownBtnListener onKeyDownBtnListener —> n
com.ascel885.safetykeyboardlibery.KeyBoardView$sOnKeyExitBtnListener onKeyExitBtnListener -> o
android.widget.Button linearBtn@d —> p
android.widget.Button linearBtnPoint -> g
android.widget.Button linearLinearDel — r
android.widget.Button linearABC —> s

e TO wB a0 T ®

A 38—4

o seeds.txt: FIHARIRIEIZEAN G, NIEB8-5HI/~.

com. ascelB8s, safetykeyboardlibery.KeyBoardView ~> com.ascel885.safetykeyboardlibery.a:
android.widget.Button btnl ->
android.widget.Button btn2 ->
android.widget,Button btn3 ~»
android.widget.Button btnd ->
android.widget.Button btn5 ->
android.widget.Button btn -»
android.widget.Button btn7 —>
android.widget.Button btng8 -»
android.widget.Button btn9 ->
android.widget,Button btn@ -
android.view.View lineardel -> k
android.widget.Button btnpoint -» 1
android.widget.ImageView exitKey -> m
com.ascel8ss. safetykeyboardlibery.KeyBoardView$OnKeyDownBtnListener onKeyDownBtnListener => n
com.ascel885. safetykeyboardlibery.KeyBoardView$OnKeyExitBtnListener onKeyExitBtnListener —> o
android.widget.Button linearBtn® —> p
android.widget.Button linearBtnPoint —> q
android.widget.Button linearlLinearDel -> r
android.widget.Button linearABC —> s

T AN oo

E38-5

* usage.txt: §1)H Mapk SR B 0RS, 4niEI38-6/ .

408 e

com,ascel885.safetykeyboardlibery.BuildConfig
com.ascelB85.safetykeyboardlibery.KeyBoardView:

private static final int FIRST_DELETE_DELAYED_TIME
private static final int SECOND_DELETE_DELAYED_TIME
private static final int SENDEVENT

514:514:public int getKeyBoradType()

522:523:public void setBtnpoint(android.widget.Button)
1236:1236:public android.widget.EditText getEditText()

com.ascel885.safetykeyboardlibery.KeyView:

33:34:public void setTextView(android.widget.TextView)

com.ascel885.safetykeyboardlibery.PAKeyBoardEditText:

public static final int KEYBOARD
public static final int LETTERKEYBOARD
private static final char DOT
237:237:public boolean isDecimal()
270:270:public boolean isPassword()

A 38—6
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38.1.5 Proguard ;B&MNCE

Proguard JRVE MG 44 [ 4N android—proguard—snippets', LA [H ) android—proguard—en’,

38.2 Native (C/C++) KIBRYRIE

Android JF & P H T8 EAE R P iR A BUR G B, MHBHBURGE R ETE Java 2, BHT
5| NDK JZ A aF ks, IR NDK JZIEtUads B2 2R Er, BAIREERA 1 B ,
N T R R O, FRATTRS ZX NDK 2 RS iR E IR

FHECEL Java ZHICRSIRIETIC . Native JZAURIRIE I35 — DRHER Iy E80E sREU%E, W
U H R S ik R AR 2, 815 Native (RES7ER ST it 48, MmiLEm & JoikE
WA LE A ) BT 2 AR B P 25

T A1 409 Obfuscator-LLVM® J&t—MAM X EMIH, XA H LT LLVM 4iiF
o, XA T A R ERE, A LLVM T AE S (C. C++. Objective—C, Ada
and Fortran ) ¥ & (x86. x86-64, PowerPC. PowerPC-64. ARM, Thumb, SPARC. Alpha.
CellSPU, MIPS, MSP430, SystemZ. XCore ), FEATTAILLF 0 M IRFS I b 4 i3 th — il 62, 3K
# Al LA B FH B Ryan Welton® HUGSR AL, HAKR 2 W, AndroidObfuscation—-NDK® X />4
T T 5.

38.3 HEXMHRIRE

R Native {CHEEOIRIERML, TEHRSCHFRIRBEEA o5, F5 0, XEset
PATIRE X — AR UL, PUMSIRSC R PR B ARSI 4 . ARG, 755 H Hxd
RS A TIR I A AT 4ak

o fR APP S poMERE . WIS RARA S REE S RZHE, (R MRG IS ARt

FTHIRWE IS, Wi al LU apktool XA~ T B 5 145 B S AG ROV IR SO, Wi 18

https://github.com/krschultz/android—proguard—snippets

https://github.com/msdx/android—proguard—cn
https://github.com/obfuscator—1lvm/obfuscator
https://github.com/fuzion24
https://github.com/Fuzion24/AndroidObfuscation-NDK

[ R A S
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A BEIRSCFE fir48 LA SR AR DA By, R U s ef f Rt 3 SR g MR i

* W APP BRA G R/ IR SRR AL Java AFHYIRE, QR
SCRFRERACE e B R A 2 SC R, BRI — D aIE U RERE — 2L Lib APP Y
RN,

FERSCIERIIRE T SR B ATA £ H | GAs ° PR, AT Rl 1B 8 AAPT 7EAbHR S U5 SCIFA
K FURRG IR B G IR SCAF 2 R R 5 J5 38 Rl i B UL resources.arse SO IR RN FE IR SO 44 (11R
o MLZTF, MIGRTEES, mEMGECRX AT ZIFEE Ok, il AndResGuard’,
JEOGHR Y [F) 2438 d TR README.md 437 LIRZS 5 82 i3 [ O st H

1 hitp://tech.meituan.com/mt—android-resource—obfuscation.html .
2 http://mp.weixin.qq.com/s?__biz=MzAwNDY 10DY200Q==&mid=208135658&idx=1&sn=ac9hd6h4927e9¢82(9fal14e396 | 8 3a8fHrd
3 https://github.com/shwenzhang/AndResGuard
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Android RéRiFEHHIERR

W Android JFA&AT —EAEMRAORRT BT, a0 B3 7 T g Bl S S 2 5 Sl
S ASFE PSS =07 APP BRARUEZEE S E B i i D RE s R . —E R FPEBL T,
oA 1ER it I ik TR EFF XA APP JE WS AN THAERY, — 7] LI —E B fs L/
I, 080 [ SRR BT AT, o] RAFEST 7 SEEE R SERt ERS 25oRRE . ARtk A4 ey
X APP 147 i Hiid

> APP (4 A SO RN BT S, TR b S G i AR AT 20 A T 43« X B 5
PR B G i LA KX Java AU B 15

39.1 HFEXHHIRFmIF

Android HORHGE IR ST S G i — (il A Akanoll AT H, Bal ARSI resources.arse .
0.prg 1 XML %650 IR AT BB 2Tl ) R 5 SO TAT AT AL APK SCPE

39.1.1 ApkTool H%&3#

ApkTool SZ4F Windows / Linux / Max OS X, FHIRATLL Mac 0S X V& L2571k
J AT, e G, BT S 0 R T e

o FTHF wrapper script’ U, K512 DU O PN 250RAF M apktool U4,

o | ApkTool LA it FARFH I RELA, FFHE A4 A apktool jaro

1 httpe//ibotpeaches.github.io/Apktool/
2 https://raw.githubusercontent.com/iBotPeaches/A pktool/master/scripts/osx/apktool
3

https://bithucket.org/iBotPeaches/apktool/downloads
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* 4 apktool.jar Fl apktool iX P4~ AR &3 fust/local/bin H s CH ST root AR ) - [1]
BB 4 chmod +x i 4 433K > SCHFRE Il SR T AR
Hoep, apktool IXASHAE Ry T EFRA /AT AT Terminal ] L EHEIAT apktool 7 i
e, XA, A48T Apktool T HAYMF4 2 LA, iajln .

java -jar apktool.jar

39.1.2 ApkTool By{EH

ApkTool Z2255E W2 )5, FRATAT AR T 3 i BEE 25—~ APK Ui, im0 test.
apku T:Eﬁ/ﬁ\??qjiﬁ)\ﬁ/l\i{!i:ﬁﬁﬁg %, T}'L'fTﬁﬁ/? apktnol d Iesl.apk JE??'&(L‘?W‘JKL?@ LS;(, JJEI}]
BTG, FRATE APK [RIZ% H S o] IS 8—AV8nd Hok, B imr 22 39-1 fos .,

HH# BB P

AndroidManifest.xmi
W apktoolymi
U ansels
lib
il original
i res
4 smali
i unknown

Y Y OF WY

A 39—-1

Horp A 45 OB AR 9E0E . A R SCA e shimi Bl & APK {CHSAY smali SO, iX
FEFRATTRR AT UK 30 e S A T4 HriFas, Biliina] LAHIE APK P o i 2 dndal £ g i) 1 ELFAT]
Al LSS P S R sl smali S, RIS IE A2 apktool b test ST LA APK

ApkTool By EZINREM L e A2, (5 MR sk B ol DA a4~ T H Tk, an
& 39-2 fif7s .

A tool for reverse engineening Android apk files
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39.2 Java XIBARFF

S 41 Java ACAS A H T B2 dex2jar’, XA T EAYH AR APK XY classes.dex X
4, it jar SC0F. FRATERTETR testapk SCEFRIEST . B classes.dex SO 11 5]
dex2jar 2 H 3¢9, TEMTAT Terminal HEA TR i 4 HEA T 0 8 S 4015

./d2j-dex2jar.sh classes.dex

SEIZ T, WTLAE dex2jar H sEPAFE]—A jar X, FRATATLAE ID-GUL k4TI &, W
[ 39-3 Jii5 .

el 1 v 1
W e

classes dex2parfar 5 v
v i cnabamdy [= kevlass © i

I

oagle

et iith

1 htips://github.com/pxb1988/dex2jar

2 htp://jd.benow.ca/
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55405
= FinEURME BRI A AR

Android FF % H 28 W 43 18 B 75 BEAE 7 7 i o — LS ARURAE B A TORAE A L, 9 an R ATt
JFEEE SQLCipher' XIH EDEA TN 5 AT 1L Facebook 1 Conceal® X4k K SCHFRIINE .
Teie BRI L, &R 236 KN it F 0 8 BH QnAnl 76 % i 28 e AF A L. 5380, B APP
— RS AR 25 =5 Y SDK, JHFSeBig i 2 fF . Seit . et EThhg, oot — ey 2 m
XUEEE =7 SDK B 7 W B3 APL Key, FRATTY IRy BIX L3 Bl API Key BEMEH — 771l
W AR Sy AR, BRI, W AR P R A URR B, R R B APP R B E A
S,

LI U 2 R B

o SRS BHCEAE strings.xml 1,

o fEUR B BRBAE Java RACTS

o fURA BUBSUELAE BuildConfig

o fifi Ffl DexGuard.,

o XHBURRAE BT PR B N

o THURAR BRRORETE R A R B (Lso3CHF )

o X} APK #EFTmIE AbHE

1 https://github.com/sqleipher/sqleipher

2 htips:/github.com/facehook/conceal
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BA0E K P ingUR(E SRERATR

40.1 BIRMSEEREE strings.xml

H T8 SHEE APL Key — &R LA T4 B IEAATE, Bes WL —FORAF i AL
TE T FEAY res/values/strings.xml U

<resources>

<string name=" statistic appkey” >512b45e0527015964a0000a7</string>

</resources>

BRNTT R B e AR, 3 =7 R B ApkTool 2 THX APK B IRSCIF1EAT
FC4E, BEAETE S S XA strings.xml SCOF, BN R—H TR,

40.2 BURSEFSIEIE Java RACEEH

R APL Key LAFAF 8 FATBA i g i 2 RS b, X iR ¥l T R H
FHE—Fh75 20, AR,

public class MainActivity extends AppCompatActivity {

/7 DR I e RS P AU T SDRIWAPT Key
private static final String STATISTIC_ APP_ KEY
“512b45e0527015964a0000a7” ;

1

/] VAP Ak, M A s E e
private static final byte[] STATISTIC APP KEY ARRAY = new byte[] {
LT L R L I L T L R (P “_ B L

[FRER, XA A e R AR, @t dex2jar 5 THXT classes.dex SXIF#EAT
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4%, " LIASE) classes—dex2jar.jar £, XAHEFH ID-GUI 0] LA B K 4 e MO IRAS QN T .

public class MainActivity extends AppCompatActivity

{

private static

final String STATISTIC APP_KEY

“512b45e0527015964a0000a7” ;

private static final byte[] STATISTIC APP KEY ARRAY

static

{

byte[] arrayOfByte =

arrayOfByte[0]
arrayOfByte[1]
arrayOfByte[2]
arrayOfByte[3]
arrayOfByte[4]
arrayOfByte[5]
arrayOfByte[6]
arrayOfByte[7]
arrayOfByte[8]
arrayOfByte[9]
arrayOfByte[10]
arrayOfByte[11]
arrayOfByte[12]
arrayOfByte[13]
arrayOfByte[14]
arrayOfByte[15]
arrayOfByte[16]
arrayOfByte[17]
arrayOfByte[18]
arrayOfByte[19]
arrayOfByte[20]
arrayOfByte[21]

e416 e

I

53;
49;
50;
98;
52;
53;
101;
48;
53;
50;
55;
48;
49;
53;
5%;
54;
52;
97;
48;
48;
48;
48;

new byte[24];

arrayOfByte;
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Il

97;
S8z

arrayOfByte[22]

Il

arrayOfByte [23]

40.3 BUESERRETE BuildConfig Hr

Android Gradle Plugin AFATHEML T BuildConfig SC{4F, FATAT LAIEHHUEAS BAF HUAE X H
I_.]H_flﬁﬁ'l%’ﬁiﬁ{n BAFHAE T F2HY gradle.properties H1, a] PG AL B RA S RS (svn
i git %) B, W BUR(E BIEHEDBATR, MAZRBSLIAERA svn 308 git TR

I
BO5 BARAFE) BuildConfig U, T ZEAE app/build.gradle XA HIRE AT .

android {

buildTypes {
release |
minifyEnabled true
proguardFiles getDefaultProguardFile( ‘proguard-android.txt’ ),
‘proguard-rules.pro’
buildConfigField “String” , “statisticAppKey” ,
“\” ${statisticAppKey}\" ”
}

Hrh buildConfigField BREUH T45 BuildConfig U IN—A~F B, JRAIGNF .

// WF4 BuildConfig SCIFHII—FEE X
public void buildConfigField (
@NonNull String type,
@NonNull String name,
@NonNull String value) ({

o417 e
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ClassField alreadyPresent = getBuildConfigFields () .get (name) ;
if (alreadyPresent != null) {
logger.info( “BuildType (${getName()}): buildConfigField ‘$name’
value is being replaced: ${alreadyPresent.value} -> $value” );
}
addBuildConfigField (AndroidBuilder.createClassField (type, name, value));

ifii “\” ${statisticAppKey\"” FIHUEE SAE TR gradle.properties LI,

statisticAppKey=512b45e0527015964a0000a7

XA & PO RARRHY, AT A ) APK TR 4125, #A BuildConfig.
class CfF, AILLEFEE S| API Key (HUE

public final class BuildConfig {

public static final int VERSION_ CODE = 1;

1.0" ;
public static final String statisticAppKey = “512b45e0527015964a0000a7” ;

public static final String VERSION_ NAME =

40.4 ({#H DexGuard

FATHE, Android ELBINER T ProGuard, B E— %209 T4 . AL AR
Java TS TR, TR IE I ZhEE 3= S0 AT (a7 J i 0 = SO P B AL R RRS i 286 | B
TIEME A T E a4, [AETEX PR ETIRE . WatZi, (1 ProGuard ZJ5, A
S v LR B S i e AN rh SE B AT e g o O TS s R IR B N D fg, FeATer
DLERE R A H ProGuard DexGuard', DexGuard 305 . %06 . F4F4 . AndroidManifest.
xml SFEHEAT T 41 0N FURWE , AHE ProGuard, IORESR K T A, B M —4~ Hoge &
F 40-1 Fim .

1 htip://www.guardsquare.com/dexguard
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@w",‘,;;‘ m yax Guard

Avaiiobiility Opear souce Indvidual developars

See mprovements v g

Performonce s v v

improvements

Nome obfuscation v v v

Code protection v o
v
v
L
«

E40-1

40.5 MEUMERHTIARHE IS

H8R DexGuard HIRESR K, HLHEHS BT AR UK T4 Hh (5 BT, (H RS 2 A 2R fl
HARBNAFEESEEM . FL 2R T, JREFRERNA X Java {8 BUR(E B
PEF OB s e, DAINOREE = Wi A MR L SR AT IR AT AT LAGE FH Base64 X FAF R AT
i, SRIGHE A IS B A A 5 S — R A T e s, NS B S A e . AR,
XA T o B S AT A, s — N e Wi S e R m) L T

40.6 HRUSSISTRIERERLIEEP (.soXF )

R TR = AREUURAE B HERE , FRATAT LAt — B U B AN Java B T
| Native |22, WHHEAFAE so X, ARG jni BEXHEURIG BAORBGE D . 2 THURG
BAE C/C++ 2ol fik, FRATATLATE R Java JE2MPHZE AN 7, AT LALE C/C++ JEiL
AEAE A1 77 ORISR SIS .so SCHFRmHEE S, RIGIN so SCHHERER A MERE .

40.7 YAPKi#H{TINELLIR

AR, WML TIRZ APK MEES, APK (900 [E A BRI N T S 4wk foxERE, &3d
&SRS, AR dex2jar, Apktool %5 T H AT 4aiF JLT-#F 2 M), Xl
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Pl I A FUICHE R oy MBI A AT FE R T 37 B mi i) APP B CRS G i 1
bR AU B R EOR . MRS i, SRS BRI . AR, IERTEE
H— B — 3L, XEEROARAR B IR A, AR AE BRI TTRE, TE% P it T UR{E R

Bk — > H bRl S T RE B HE RSA e, I SR i A B RS R TR Ak, IR
MO LRMERAE T .
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Android i N E24E7E APK (AMRTIN—Z5¢, JF4F APK BLETAY dex SCAFHEATINGE, E0]
PAIF BT 1E APP #E R4 E , JERIE APP %) fJe—IB B 2% . T JLAFR TR BL T 1R Z2 1 N E1°F- &
FLA N 44 (AT SRR 1 2 sy ® s 360 Jii 4 JS TR 1 o ) © 4 AR [ 4 5F- /5 4 A4k
PN REA 22 TEL, JEF MR E /N . NI LAZ e oIt ,, AR B K% — B
JHINTE A LA 2R

41.1 ZMZ|RIEEINEE

4111 RmiESH

o XK KIAE dex. res SCPFRBAFTEBRICHS . STHESCIFEBII . BT & 4 n)E,
o Wi S . XML SUHFRBAAE L 2RI . FERTEA L AT XU .

o JRIRGEIN . K APP R SAFTER IKATRL, SRIGHAJG TR s8R = 5 AR 45 KUK
o —HEAAL: —HEAER APP ST RS . SCMF . AR . SCHET SR T Y % 4 AU S i
He
=}
1 hitp://www.bangele.com/
2 hup//www.ijiami.cn/
3 http://www.nagain.com/
4 hitp://jiagu.360.cn/
5 http/lwww.qeloud.com/wiki/%ES%BA %94%E7%94% A8%ES5 %8 A% A0%E5%9B%BA

6 http://apkprotect.baidu.com/
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411.2 ERS

o DEX fFEfs4r: DEX SCAEmaeisdrxt DEX S hnaeBidr, By (ks e gmid T2
T it AR LA

o NFEDT dump G477 B IEEAE HINATE dump J5 00 B2 FEA TR i

o BEIESCHRA . BRSO E U S IE R s AT

o B URATARY: SRy ITEBEEE A TRIR AN REIE #1217,

o BRSSO . By ik iE ek IR A TR (B0 zjdroid ) X0 FHEA T AR EE AR -

o ZIAFTH . & APK W), i 1EHE android:name FIHLS android:value 3635 P& —A4~
I AL A B RN

o Wi AIHTIRSS . Wil BRI SCPRG A . TR . S T TR SR Tkt APK AT
WSO SR — AR TR S

o UL WA 55 . WEFERIN 400 Z2AREGHATHA D, XN 2 RE T 80 . A
B IEREROAEA Tl A

o BHT H, BN ataisk a4 T H, 485 Windows, Linux il MAC £4t, [RIRSZHf

HEEA .
o DEX EM NSS4 ARG X281 DEX SCEEEA TSR, A2 1k s i
284 APK #EA TR A

o DEX LAVAAESRY: AR S X4 51 DEX SCIFSFITIMAAESR 2 (R 165 ) /9.

o BRI SCIHRBUE AR X BT SCIHE U 2 TSR UE DR, A7 1k B TR SO R
G 8

o ERORBE RATRL: ARG X APK BEFTBT (E AT, Bk APK S HERET
Bri& o i SR IR AT AT

o ERRBHVR SR B ik AR TH (0. zjdroid . APKMUZHE | ida 5§ ) Xfhi
FHBEATAE Wi

o FRNAERYT . AR ISR X A A RO ) Tl s DR, AT Bk A AF R, B b E
dump RICIRRS , Bl 1k NAFE .
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o BRI B REE S BRI AR A . N ER . SR RS AR
RE AL AT ANL,

o AHEHE SCHRY . % APK BB MEESEA P50 . A b it S R AESDK) A TR EE R

o B (1) —HERRLog (FFRHE) fRE; (2) —EIuk4a /N s 1 K I
AR

o BiERA . AR SRR (A SDK, JH P ARYETT & 8 B SCR AT 0O &, BRI
AT A7 2B L AR TR AR

O ) B P O W ks U A2 D) [| . - 87 N1 s oot /| P O AN B B SV e o 1B
wn DIRE) -

o BIERHIRRETT: B IEB SRR T (AT LIRS IEZ1T4E PC _EREMTEAYA Android
BT )

o B G RBEA : B7 LEERRA  AAE ( s BERRP AT SR, AT LA 1k S AT SE
HOR ) -

o soSCHFORA . X soSCPFREATIALIRGS  IRAS B . By (kiR aRas i)

41.1.3 RiEHEN

o BEHE WP
o KEUELU A IE SRR .
o YSRRAPPIENS 20 .

41.2 ¥Rl APP BRARRE

4121 BRISTERR

it T H Apktool, dex2jar, jd—gui, DDMS, %4 T H., 8] LAXHEA]—A~A & B 17
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4122 ZRITE

3 3 TS AR IBCIRAD , R ACE RN . TS S T AN T RATR, BA, R IKAT
(IVASE R
41.2.3 FHbfETFEIETTE

i I AR root ALBR, XS FHLAP N PR AF A0 B EA T O I . il . FeAP AT, EHk
I B FA

4124 SFHEEE

i3 adb shell 4 85 =T FAFRIL root AR, LEF-HLA BB P S R AME B, Bl
SRS EAT M.

4125 BWNEWTH

X R G A LT, TN PSR BRRAR B TR . FeAr S B, BT
g\O

&

(14

41.2.6 1HUHTEX

M AR S = N T, R i 5 He R B it A TR . R Sl
Ferr BRI

41.3 Android EFEREMEEA

41.3.1 It 4RiE

XU Gt APK SO ikl it e it T (140 ApkTool . BakSmali, dex2jar %5 ) Xf
Ht AT R 9iE, B0 RSP E O B (ERf M FOIC g f RS . BEA JE B SR S ik T A
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KPR APK = DEX SCUFBFIGRIG , SARTE A SRS shm AL, ks 4k T R AEAL 3 APK
SCPF G H 5 el P iR R I, A PRI 7 ik mT L3 5 20 3% T L O BAL B

o [EBEER R T B AR,
o JE I3

41.3.2 XSO

F 4k T H— Bk, BIBMERTERAS 2.1 RIS ERGEIFMLLRIE, {5 4R
APK R, BARTTREAERRAS 2.2 SR BRIG AL T, [k, AR 4% T BT ok
iR APK, FRATIA T E 0 LA ke B 1 APK B

o [RIBIREF A, ProGuard 424 T /E45 ( Shrinking ) . JE¥ ( Obfuscation) . i1k
( Optimition ) Java {URSFI SR IERRIRER ( ReTrace ) [ENRE.

* NDKOR{F': jifi] NDK F2 5 MU i 6] Java (RESAGIRAIRAER 2, RS C++
AT AR SR A R AR A TN

o ANFELRIP . X NDK 45 11 Native {05 .

41.3.3 MHEhFEERK

o KIEIR RS . SR IR R Y APK, ZREU APK TP 09%8EE, Hitk, 8471
AT LATE APK o in AR 8 0005, SAGI 3] APK #MI A5 FET, 21k APK 191z
7o

o KBRS . APK A5, WSRAMHGEITERgs T, A TREREA R R w
ATE, R FR AT B & | APK (3517,

41.3.4 [FlEEHF

* fift APK H9%5 4 .
o 155 APK (5238
o FCHG classes.dex SUIFRYSEREME:
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41.4 DNEREARHFHIRESE

R C 20 T BATERBSE = R %, JF885 7% Wi APP Jili FUXRS: , Fe2edt
T RS, T EEXT Android FRIF SRR AR I — DAk, B WM R G0 AR
INE R AR, FEXT APK SEATINEZ AT, BT i APK, XM R ERG KL
HR, ERAENS S A s AT R A, N, MBS R — A, W RN HRE RS

4141 EBEEINHEESHIE

1. Smali and Baksmali

Smali Fl baksmali 43 51J& dex & =X SCAFEC s AL R g -

2. Androguard

Androguard 23 ] python 485 i Android ¥ [ T H., F5 S HFF SCAFA )
* DEX. ODEX

* APK

o Android [ —iEHIERAY XML

3. Apktool

Apktool FF4iFHIZ4i1F Android APK, F 4 4 P,

o SUCHEIRCAF (145 resources.arsc . classes.dex, 9.png Fil XML ) .
o K WEE SO EHT R IR L #EI Y APK / JAR.

o AR AR P HEZR M BT URAH U4 38 APK SO

o LRI smali U

4. dex2jar

dex2jar J&—FH THE Android f9 .dex XA .class SRS T HAL, B2 Java i 5 %i
5y, FEREMETWOTTA,
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o dex—reader/writer: FTFi£5 Dalvik A[HUAT .dex SCHAE L. 15— RIASMBY iR R %K
API,

o d2j-dex2jar: #f .dex SCIFFEHAL class SCHFEES (FEARACH— N arfl )

o smali/baksmali: ¥ .dex XFRICSRA smali 30, 4% smali X4 dex X, 5
smali T_ELINRE—2L, (HEX SOl AL

o HAth T HAn: d2j-decrypt—string.,

5. jad

jad B— PR Java 4iEas, MHELAH4EY T . CRAG ST RS class 3C
A R, Java T8 SCHF

6. JD-GUI

ID=GUI J&—P B Java S4midds, JHT M class A E B AR Java T30, [H
A B AR — A~ FH P S v L (B 0 W o i S B IS RS . BRI jad BOMARTE, B B —AN RO
e g Rl ReE L B — 1, 2K

7. JEB

JEB J2—AHEM . Bk Dalvik F5 iR 4k as, HT M Android DEX SO AT 52604
Java JR{CHS

8. Radare2

Radare2 JEFFIRY, ATRSALAYH T-Ab B 5] SR 380 m HEZE

9. IDA Pro #1 Hex-Rays &z 4#i% 2%

IDA PRO i FR IDA ( Interactive Disassembler ) , J&— P H K A3 5 0% T EH,
AW AT I RAS . FRMERT ( Standard ) S2FF 2 FUbBEER . SR (Advanced ) X550 £
FhAb RS

Hex—Rays S4iiFai e IDA Pro 19—, JH T4 IDA Pro SUIC 4515 B 45 R4t Ay vl
) CIEH S,
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41.4.2 EiE Dalvik #545EH

Dalvik EHHL A H O &1 T —E4%, JFHEIE T A S 08844 008 H L.
Dalvik 84 /& DEX X E R, HILER S50 DEX U e BB X B A E

41.4.3 EiE Dex 1 Odex X HH#E=

FESZPRIMT Android APK AR, dex B odex SCIFJCRERAH ULAY, A A~ th 2 ok
fitli 2

41.4.4 =12 Smali X HFER

ffiFH Apktool FZ4wiF APK SRS, S7Ef4nid TAEH S AR —A smali SCF, Hidfs
TS I 1R S 15 2 smali SCUF. TGRS APK (91CRS2 45, i8 &6 APK i fT &,
NSGEXT smali FEFTELF, #RF ZAEYR smali SRS

41.45 EEETF Android B9 ARM iC4RiE = EAl

Android NDK Fi/F & A Gt C/C++ fUTSRAS APP AL INREICHY, o SRS iof 4
PR N TR AL B AR A AT AT X/, X3 T ARM ZRFRER Y Android FHLIMT . B
2B ARM elf AIPAAT M. #E4T APK WA NSRS, 752800k A> elf SCfF, Hik, Kig
SRS HTESE NS XA ARM elf fUASARTT 2 H A FEAH ARM S g Gt el i3: 66

®428 e



5425
AndroidZ 2465

&R shim e o) S 2 H 251, S5 TR —1 TRIME S SHIIEA
PRt [ﬂlﬂ: A VE T E R ERA Android Tl IR AR S, 1HEE 76 40 hS 1Y [l Ast
AEPHE B2 entne .

42.1 WebView imi2{CEHT

fE Android API Level 16 ( Android 42) K Z ® 0 & 4 L, 32 {# H WebView.
addJavaseriptinterface J7 7K SCBH L JavaSeript RN AN Java 3O 8F, BT REERA N E
Wy Java 2675 5 FAASAL AT PR, Bk & mT LU Java SO AP AT 22 18 Sk 404 7
{E Java X107, IR H K. 7€ Javaseript A Java XT4 injectedObject [
TS an

mWebView = new WebView (this);
mWebView.getSettings () .setJavasSriptEnabled (true);
mWebView.addJavascriptInterface (this, “injectedObject” );

mWebView.loadUrl ( “http://www.ascel885.com/index.html” );

Yy # 0 i 9 HTML U 8% a0 F, 3l i injectedObject Xf % 7] LA 3K 1§ Android API f
getRuntime J57%, MIAT LARET— 251 shell 74>, AFFECH

<html xmlns=" http://www.w3.0rg/1999/xhtml” xml:lang=" zh-CN" dir=" ltr” >

<head>

<meta http-equiv=" Content-Type” content=" text/html; charset=UTF-8" />
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<script type=" text/javascript’ >
function execute (cmdargs) {
return injectedObject.getClass().forName( “java.lang.Runtime” ).
getMethod ( “getRuntime” ,null).invoke (null,null) .exec (cmdArgs) ;
}

</script>

</head>

</html>
2R R T R ANE .

* XIF API Level > 16 HURZERUL, Android 5t THFIRITE, BURME SRVFBOR A A
Java pRELLZIE F @Javascriptinterface (RS TRRIC, HIROREIT .

class JsNativeObject {

@JavascriptInterface

public void showShareWindow() {...}
}
mWebView = new WebView(this);
mWebView.getSettings () .setJavasSriptEnabled (true);
miWebView.addJavascriptInterface (new JsNativeObject (), “injectedObiject” );

mWebView.loadUrl( “http://www.ascel885.com/index.html” );

o X API Level <= 16 fI RS0 H10, 5@mFIE AN ZHlH addJavascriptInterface 20,
MMi{#i H safe—java—js—webview—bridge[*1] X 1~ PR A7

o FEBR Android RGNV T BLASE D,

removeJavascriptInterface( “searchBoxJavaBridge " );
removeJavascriptInterface( “accessibility” );

removeJavascriptInterface ( "accessibilityTraversal" Vi

42.2 WebView ZiBIEXIRE

AIAHOL T, WebView 2 {RAFH P il AU P 2 FIEERS(E S, DIISOERAFAE data/data/
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[ 194245 /databases/webview.db L. GTRFHLBE root, IBAEN(E BIRE it . Hit,
{E WebView #JIH{LRY, —iE Zi018 B B ATE WebView FRAEERS

mWebView.getSettings () .setSavePassword (false);

42.3 Android FitiE4EIRS

Android $2HE T Intent HL| e 52 BEPU K LH (8] (193¢ EALETS , Intent LS T Z58 (5 H94L0F,
VI K5 BAG A E B, Android RGEARYE Intent SEEXT A (F A0 VE . A b5 4 R 55 R A
JRHAET Intent.get***Extra() R 5IpRAKL, H f9—F50 & 42-1 B,

geeseasas

i getBudleExtra (String name) Bundle

b getBooleanExtra(String name, boolean defaultValue) boolean
i getByteExtral(String name, byte defaultValue) byte

) wgat(harExtrﬂ(Strxng name, char defaultValue) char
& getDoubleExtra(String name, double defaultValue) double
b getFloatExtra(String name, float defaultValue) float
» getIntExtra(String name, int defaultValue) int
& getlongExtra(String name, long defaultValue) long
& getSerializableExtra(String name) Serializable
5 getShortExtra(String name, short defaultValue) short
& getStringExtra(String name) String
& getParcelableExtra(String name) T
& getBooleanArrayExtra(String name) boolean|]
o getByteArrayExtra(String name) bytel[l

A 42-1

Yo # vl Ll fa s [ SUFFMEERTS, JFilid Intent.put***Extra() PRECZ B 45 Intent,
Kol E AL Intent JEEXS I AL PFRT, PR T IRERBDFF X 00E L, il 5
. FECAPP KA Crash, AR IR 55 7T LAGE R FHL b 226y 24 T % APP i34, i

HE%E%XT$$'J%5E&1% PRty APP fEFI P FHLE—

Bopf g 22 M B 26 g, SRR AT REA ]
AL IR S5 AP AT O 2 RN 2R, T 2B

4231 FEERIIHITRSEH ClassNotFoundException

JA BN Crash, SUHTHAFEAT 585+ B

Y0 A getSerializableExtra pRECIREUT 5 AL IE 0T G0, A0S 0 A 38 0 53 5 4l 1K 0%
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B85 = e vl LA 44 1 FH P AFFE RS IFAE N extra £ A Intent, ABATERIH
PRI B % 4 Crash, JeilRACES0E .

Intent intent = getIntent():

intent.getSerializableExtra( “serializable object key” );

KA RS anr .

Intent intent = new Intent();
intent.setComponent (new ComponentName (yourPackageName, yourClassName));
intent.putExtra ( "serializable_object_key" , new ThirdPartyObject()):;

startActivity(intent) ;

42.3.2 = Action SE# NullPointerException

WA EHF Intent Y action, {HUTRFEIRIL action B A TR ZS A0, ABA5E 29
Yk ERARAIHEL RSB, w5 AR IT.

Intent intent = getIntent();
if (intent.getAction().equals( “android.intent.action.ascel885.share” )) {

// do something

YA g m s .

Intent intent = new Intent():;
intent.setComponent (new ComponentName (yourPackageName, yourClassName)) ;

startActivity (intent) ;

1S AT B AR AT 8, BR T X getAction SR B HEATHIZs 2 40, QS F-a 35 i b4
PR B S TERT T AYSF T 15, LSRRz A 2 B R

Intent intent = getIntent();
if ( “android.intent.action.ascel885.share” .equals(intent.getAction())) {

// do something
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42.3.3 REHIERHIHSHR ClassCastException

T B 5 | S R4 i) pR B I b, il getSerializableExtra BR%K

User user = (User)intent.getSerializableExtra( “key user” );

I Intent P& AR key_user FIEAZE User 25581, LA HH ClassCastException 8%,
S A Crash,

WA .

Intent intent = new Intent();

intent.setComponent (new ComponentName (yourPackageName, yourClassName)) ;

intent.putExtra( “key user” , 10);

42.3.4 HFAHFSEB IndexOutOfBoundsException

{#FH Intent.get***ArrayExtra 25 sRET, QNS5 X B RS, TR R4 e
B KE, BaspdshEARH, RILBIT.

long[] array = intent.getLongArrayExtra( “long array” ):
if (null != array) {
for (int i1=0; 1i<50; ++i) {

Log.d(TAG, ‘“array value: “ + arrayl[il]);

WRBEHTEAN DT 504, 4 ERRASE T 4598 228 F] IndexOutOfBoundsException
R

A 2 R 55 i RO R B RRA

o WATELHE APP FAHBLMAE AndroidManifest.xml X H B exported=" false” .
o f#iF Intent FKHL extra ZAEATHENN try...catch FHHIE,

o {7 getAction 55 HIALHE,

o 3] Intent FREEAL, 9 R SHAET MO EERRL
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o iRl AU AL AT AN try..catch SR AR,

42.4 SharedPreference £RB{IEiES

B SharedPreference i ] ISR E Z R, Hrb4ads .

* Context MODE_PRIVATE: A1, HA A DK APP o] Ljiln].

* Context MODE_WORLD_READABLE: 4Jain[ i, Al APP tLa] LIjEHL .
* Context MODE_WORLD_WRITEABLE: 4 Jan[5, HAth APP thal LG A

MR E LRSI, IBaBh& e, Bok . il P Az, M
AT VESSEAT R, w2 i 2 . IE R 80242 A MODE_PRIVATE #sCa18, i#54)
nr .

SharedPreferences safePref = getSharedPreferences("my pref", Context.MODE_

PRIVATE) ;

B R S T “/data/data/ APP £3,44 /shared_prefs/my_pref.xml” o AR FHLEE oot Z)5
Pl B E AR XA S, ik, FRATAROZAEX A SCFrp UL SOE XA sz B, Bl
FH P R S o S A LA 85 SO A

42.5 =Z5RE4RES

FH T SUBEE 12 i O A O BRI i %0, ANRERE AR A A b, SETEARAY N A AT LA 2 L
A5 40 B,

42.6 AES/DES/RSA g5hnz:

TEAE PRI LT, AR s s AR SRR APL B0 — N IERR 78889 1 ik, aTRE= 591k
INEERIRCR, DTS R R Tk B AT R, LA [l 32 22845 LUR JLAS 7

o {§iff] DES fiAJE AES INI# B . DES & —Fhasxnags sk, —BAma e gl r=
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AR, TR SLZ AT S %2 AES, fEH] AES I pofasanr .

/x*
* e

* @param content T ZMIERINE
* @param password I HH
* @return
*/
public static byte[] encrypt(String content, String password) {
try {
KeyGenerator kgen = KeyGenerator.getInstance( “AES” );
kgen.init (128, new SecureRandom (password.getBytes())):;
SecretKey secretKey = kgen.generateKey();
byte[] enCodeFormat = secretKey.getEncoded() ;
SecretKeySpec key = new SecretKeySpec (enCodeFormat, “AES” );
Cipher cipher = Cipher.getInstance( “AES” );// QB
byte[] byteContent = content.getBytes( “utf-8");
cipher.init (Cipher.ENCRYPT MODE, key);// wth1ik
byte[] result = cipher.doFinal (byteContent) ;
return result; // %
} catch (NoSuchAlgorithmException e) {
e.printStackTrace () ;
} catch (NoSuchPaddingException e) {
e.printStackTrace () ;
} catch (InvalidKeyException e) {
e.printStackTrace () ;
} catch (UnsupportedEncodingException e) {
e.printStackTrace () ;
} catch (IllegalBlockSizeException e) ({
e.printStackTrace() ;
} catch (BadPaddingException e) {

e.printStackTrace () ;
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return null;

* AES [ FIALERmEREA: AES BnE#EAA ECB, CBC, CFB %, Hr ECB £
RGN, T RAFAER 1SS,

SecretKeySpec key = new SecretKeySpec (keyBytes, “AES” ) ;
Cipher cipher = Cipher.getInstance( “AES/ECB/PKCS7Padding” , “BC” );:
cipher.init (Cipher.ENCRYPT MODE, key);
o AL EMEAKE . R RSA %, FHKE/NT 512 bit, Bat2AL4e
9, WFRIEFFIRIGGIE RSA BHRI Tk,

/% *
* AR
* @throws NoSuchAlgorithmException
*
*/
public static HashMap<String, Object> getKeys () throws
NoSuchAlgorithmException ({
HashMap<String, Object> map = new HashMap<String, Object>();
KeyPairGenerator keyPairGen = KeyPairGenerator.getInstance( “RSA” );
keyPairGen.initialize (1024);
KeyPair keyPair = keyPairGen.generateKeyPair () ;
RSAPublicKey publicKey = (RSAPublicKey) keyPair.getPublic();
RSAPrivateKey privateKey = (RSAPrivateKey) keyPair.getPrivate();
map.put ( “public” , publicKey);
map.put ( “private” , privateKey);

return map;

o BEGRALRI MR f ) i . ARG () A, R AR G S B ARG B B S, TR
e

static String e = “9238513401340235" ; // 4% RES MkwmmtHLmE

public static String Encrypt (String src, String key) throws Exception ({
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if (key == null) {
return null;

}

if (key.length() != 16) {

return null;

byte[] raw = key.getBytes();

SecretKeySpec skeySpec = new SecretKeySpec(raw, “AES” );

Cipher cipher = Cipher.getInstance( “AES/CBC/PKCS5Padding” ); // “BHk/#E
2/ #MiS

IvParameterSpec iv = new IvParameterSpec (e.getBytes()); // {fHCBCER, &
ANy, AT N Rk R

cipher.init (Cipher.ENCRYPT MODE, skeySpec, iv);

byte[] encrypted = cipher.doFinal (src.getBytes());

return Base64.encodeBytes (encrypted); // WAMEFBASE64MEFEISTIGE, FIATHER
2 ez wadEHI
]

* RSA NI EATEA padding: ] RSA 2BAEE #2982 —1> padding, XJEHA no
padding /7 ) RAS A5 M ¥, HAmF .

Cipher cipher = Cipher.getInstance( “RSA/ECB/PKCS1Padding” ); // &£
Cipher cipher = Cipher.getInstance( “RSA/ECB/NoPadding” ); // A%E%E

42.7 FEHEREERER

Java API PPBEHLPREZE SecureRandom AYFEHLIE 2 i % & 45 BB seed {ERARIER, {H
{E Android 4.2 Z HiH R 50 [ US40 AFHIE Y seed i, W2 8 & BEHLEL, G0 F 2AELER]
RS

SecureRandom secureRandom = new SecureRandom() ;
byte[] b = new byte[] { 2, 5, 7, 4 };

secureRandom. setSeed (b) ;
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MifE Android 42 N Z GRS b, XM RBE 1. fE SecureRandom A= JHEHLELRT, 40
BT setSeed /71, SecureRandom 22 MRSV T /dev/urandom AYBEHLIRE A 3L seed {H ,
{8 R 404 A IX N ERIA seed {E AT UL B BEHLYE .

42.8 WebView 22Hg SSL ilEH

Android WebView 7E J1#% % 57 40 538 2 0F A IE AR 0T, 2 [1E 2] WebViewClient 25
onReceivedSslError 77#:, WTF FrR A 1E s A 4GS

mWebView.setWebViewClient (new WebViewClient () {
@Override
public void onReceivedSslError (WebView view, SslErrorHandler handler,
SslError error) {

handler.proceed() ;

AT AEF], [BHERECTIEH T handler.proceed() /5 ik Z 0 ZIE B 1%, X2 FEE
ANEGE, S EOH P BRAAVEE itk s . E R e VR 2R A AY handler.cancel() ik 20k
LT A%

42.9 HTTPS iEH5eHEE

FESEPRIL T A, — ey B B AR TN 10 2 (A1 HTTPS PIvsOAe A 55 i sk
freefmls, BOREERREN, (BIEERZ AESCBRXS HTTPS AH5CH) Java APL 54T 221
MR, SRS S DR EZE 20, b LI IE a9 oy 38, AT 3808 52
Hrra) ATty iR B IE A EAT R =R

42,91 HBHENX X509TrustManager 7 SEI LK1

i FH HttpsURLConnection Jet HTTPS iRy, Frsififit—4~ A2 XL X509TrustManager,
AR LIANY, TRE&T| AL e, R B A AU AR S
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private static class MyTrustManager implements X509TrustManager {

@Override
public void checkClientTrusted (X509Certificate[] chain, String authType)

throws CertificateException |{

/1 BN SZAE T2 P i A

@Override
public void checkServerTrusted (X509Certificate[] chain, String authType)

throws CertificateException {

/1 BN AT AR S5 Sl

@Override
public X509Certificate[] getAcceptedIssuers() {

return null;

Android RGHFEZUEBHLHIRE, HR HAR URL IR N ZRIEBATECFEIER1%
e, B ZGE BASERURHLR 0 A BT & A 2524 1, B4 2 1B SSLHandshakeException 5% .
TEAf SO B2 S 5 iR 55 A8 XS R RIESS , RS, dRAIIT .

public void init (Context context) throws CertificateException, IOException,
NoSuchProviderException, NoSuchAlgorithmException,
KeyManagementException {
CertificateFactory cf = CertificateFactory.getInstance( “X.509” );
InputStream calnput = new BufferedInputStream(context.getAssets().
open( “ascel885.crt” )); // iEH{iFassetsHFEH
final Certificate ca;
try {
ca = cf.generateCertificate (calnput);
} finally {

calnput.close();
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MyTrustManager trustManager = new MyTrustManager (ca);

”

SSLContext sslContext = SSLContext.getInstance( “TLSvl” ,” AndroidOpenSS

”

L)

sslContext.init (null, new TrustManager[]{trustManager}, null);

private static class MyTrustManager implements X509TrustManager {

private Certificate mCa;

public MyTrustManager (Certificate ca) {

mCa = ca;

@override
public void checkClientTrusted (X509Certificate([] chain, String authType)

throws CertificateException {

/] BRINEZAEENE S e

@Override
public void checkServerTrusted (X509Certificate[] chain, String authType)
throws CertificateException ({
if (null == chain || 0 == chain.length) ({
Log.e (TAG, “Certificate chain is invalid.” );
} else if (null == authType || 0 == authType.length()) {
Log.e (TAG, “Authentication type is invalid.” );
} else {
for (X509Certificate cert : chain) {
// BEAEA AR
cert.checkValidity () ;

/] RHREA A
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try {
cert.verify (mCa.getPublicKey ());

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

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

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

} catch (SignatureException e) {

e.printStackTrace() ;

@Override
public X509Certificate[] getAcceptedIssuers() {

return new X509Certificate[0];

42.9.2 HENX HostnameVerifier BRIAIEZ A&

£ SSL 8 FHlE], 4R URL X RLEY AL FIAR 55 #smbr iR i) EHL4 AITAS, A4 HTTPS
B uEAL ] 23[9 3] Hostname Verifier 32 11 1Y verify J5s, WNSRIZ 7 B %A (ST e 56 1 BL4EIR
[ true, ABAAVFRIAES, W FEUTEAFE, LUF R,

HostnameVerifier hv = new HostnameVerifier () {
@Override
public boolean verify(String hostname, SSLSession session) {

// BEl true FREZAEEMA MRS

return true;
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HttpsURLConnection.setDefaultHostnameVerifier (hv) ;

TEAR BaESEARYE BAA Rl 55 TR SR A4 DERC AL, AR B AR MU 44 g 1), 3ol i
] BEAFAE S B34, BRI T

HostnameVerifier hv = new HostnameVerifier () {
@Override
public boolean verify(String hostname, SSLSession session) {
if (isSecureHost ()) { // SEELAE EuERLN
return true;
} else {
HostnameVerifier hv = HttpsURLConnection.
getDefaultHostnameVerifier () ;

return hv.verify(hostname, session);

i

HttpsURLConnection.setDefaultHostnameVerifier (hv) ;

42.9.3 SSLSocketFactory SEFRHIEH

FAERTAIE B S SECR R ALGE, FFpaEhl B M aEN A, RISk, 1
.

SSLSocketFactory sf = new MySSLSocketFactory(trustStore);
sf.setHostnameVerifier (SSLSocketFactory.ALLOW ALL HOSTNAME VERIFIER) ;

BRI .

SSLSocketFactory sf = new MySSLSocketFactory(trustStore);
sf.setHostnameVerifier (SSLSocketFactory.STRICT HOSTNAME VERIFIER) ;
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42.10 PendingIntent FRAZ

Intent J2 [ff & 76 55 20 'C BB a0 Activity 2 b, B2 BPEUFT Y. 17 PendingIntent J&
Xt Intent B3R, FHRALIR BB Z & AL 0, R R HTZAE (T Notification & 3% 18 I
PendingIntent HI3fe 3545 s o1 01 5 (R kA% o i, AKHX PendingIntent SEI1) 7 X045 40 K LAY

PendingIntent intent;

intent = PendingIntent.getBroadcast();

intent = PendinglIntent.getActivity():;
intent = PendingIntent.getService();

intent = PendingIntent.getActivities()

Pendinglntent f#47 T 247 APP ) Context, X{Hf3HE APP HA BT APP H—AE AR
BT PendingIntent FHAE R Intent, 766 PendingIntent I, P EEERY Intent Q1SR FRECHT,
AB2AREE Sy i 3\ Ml B AR e E 20, S EC Intent 28T, TR 40 F B o

Intent intent = new Intent( “com.ascel885.action.SHARE” ); // [zl Intent
intent.addFlags (10) ;

intent.putExtra( “key” , “ascel885" );

PendingIntent.getBroadcast (this, 0, intent, 0);

FILEE X YRR 4 17 ZE 2 AE Pendinglntent H e 2 =X Intent
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Androidifit TH
Facebook Stetho

Stetho' & Facebook Hi & AT RESR KA Android E\P T H, fER PSR Stetho ZJ5, 1T
JF Chrome DevTools g 0] DA J5 i #b £ H APP (Y S i A J&) . I 2653 R B4 . SQLite B40 7% |
SharePreference {5 B, 1 H 58 AT B AR FHIL G AT root #4E

Stetho MIEERCIEH TR 8L, B 9E7E Gradle FPE N4 Stetho BRI MHCH .

dependencies {
/ X stetho WG| AR BREUE

compile ‘com.facebook.stetho:stetho:1.3.1’

HEHEE TN Application 21 onCreate PRELFESIN Stetho #IHH{LICHS

public class MyApplication extends Application {
public void onCreate() {
super.onCreate() ;

Stetho.initializeWithDefaults (this); // HHBINMERILGEIL Stetho

Stetho.Stetho.initialize WithDefaults(this) 2541 T A%

Stetho.initialize (Stetho.newInitializerBuilder (this)

.enableDumpapp (Stetho.defaultDumperPluginsProvider (this))

1 hups:/github.com/facebook/stetho
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.enableWebKitInspector (Stetho.defaultInspectorModulesProvider (this))
.build() ;

Stetho AR EEMG, $EE THEBELEIEE, &F View Hierarchy, #HBRIA dumpapp
THARES . XA E T FTHF Chrome WIYERS, 7EHLHER:H %A chrome://inspect ¥TFF DevTools,
W FHLE T USB ERERI RN, FTIFHEARL Stetho i) APP, BITI7E Chrome H17& FIUNE 43-1 fif
7 B U]

DevTools Devices

| Devices %) Discover USB devices  Port forwarding...

SM-G9006V #:coceses

com.facebook.stetho.sample (1.0)

Stetho Sample (powered by Stetho)
e workers inspect

Service workers

Other

H43-1

43.1 MEHRREER

A LAE RS AT T IR N a4, mdid5 0 inspect #4HBVAT RIAT R AR 0T (A0SR 2
FRATIFX AU, 752 ek ER, BNE BB R — 2 H 0T Do

niE 43-2 Fiias, 13X BRIA ARG T 56 APP XF A BT T B9 View Hierarchy, ANYHATLAE |
Android Native BLUfj, A LIFF S| HTMLS B2 i f9A0 & o

43.2 HiERE R

7EE 42-3 |, By Resourcecs I, 7] LAFE ) APP R IR U, X H a3 5diE 2 26
SharePreference {74, WebView ) Session Storage, Cookies LA KN FHRIZAFSE, FATAT AKX
BT S P . BIUE 2R SharePreference —Ji A HUH .
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@ 3 Developer Tools
& 5 (0 [+ mmmn Nexwork  Sources nnmm Profiles Nesources  Audits  Console

| etrugapp Licat o

“gandroid: id/
1onberover Lay Layout>

Settings

internal.policy. §
i, stetho. sanp e, ma

</<o- 'ueauok stetho. umne moummum fons

B 43-2
@ 0 W Develaper Tools
9, Elements Network Sources Timeline Profiles | Resources| Audits Console
* (] Frames Key Value
» Fiweb saL customerinfo dswlgg,‘ B
{ {indexedDB ik
lastUser
Local Storage
& SHARED_PREFERENCES,
H42-3

B EA, Bl anydoor.db, AJ L) AT i AREP H T SQL 4], ik 42-4 Bk

eue Deveioper Tools
O Hements Network Saurces Timaiine Profiles [Aesoufmess Audits Console = H 8
» Ol Frames rlect o qlite €
v § §web sat )
LA A 14

1644

sqiite_sequence

tappinfa
1.imginfo

L inithal_confiy
t_natification

A42—-4

43.3 PILEUSIR

Stetho B 215 5] WE ARSI RE AT LA I 450 R BEHE . 1Kk EE . JSON Hodls . K igmi 1z
FEE. EREMZSUTAL, ST H d i RSB, T o iy =X,
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43.3.1 MKELR(ERHZ HTTPUrIConnection

TE TR Gradle SCEEARH P8 0 28422 3 AH 56 1R BRBU%E stetho—urlconnection,

dependencies {

compile ‘com.facebook.stetho:stetho-urlconnection:1.3.1’

XA PR BRI T StethoURLConnectionManager 2852 B £ 32K A o (9 W dl, X A~26E
FHRAELLR 1A pRBOK 58 X — i R
// VEFHBHLIE HTTPURLConnection B 4ZHCE M
/7 BIREA LREPRMEEER, N connect.

public void preConnect () ;

// VEHIETHLAE HTTPURLConnection JNINFINRS #8341
// BTTP {HB CERI TR, LU LT ) , HiREkA
/ /A B R A SEAA KSR

public void postConnect () ;

// TP HTTPURLConnection.getInputStream() MIEIEIF &KL Stetho

public InputStream interpretResponseStream();

// FRRTE preConnect #l interpretResponseStream XM/4MEArEMAZ 6] %4 T AR K& (1Y
iR

public void httpExchangeFailed();

Tk FE—F StethoURLConnectionManager 35 Frfifi F 44 11 .

private class HttpRequestTask implements Runnable {
private final HttpRequest request;
private final Callback callback;

private final StethoURLConnectionManager stethoManager;
public HttpRequestTask (HttpRequest request, Callback callback) {

this.request = request;

this.callback = callback;
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stethoManager = new StethoURLConnectionManager (request.friendlyName) ;

@Override
public void run() {
try {
HttpResponse response = doFetch();
callback.onResponse (response) ;
} catch (IOException e) {

callback.onFailure (e);

private HttpResponse doFetch() throws IOException {
HttpURLConnection conn = configureAndConnectRequest () ;
try {
ByteArrayOutputStream out = new ByteArrayOutputStream() ;
InputStream rawStream = conn.getInputStream();
try {
// Let Stetho see the raw, possibly compressed stream.
rawStream = stethoManager.interpretResponseStream(rawStream) ;
InputStream decompressedStream = applyDecompressionIfApplicable (co
nn, rawStream);
if (decompressedStream != null) {
copy (decompressedStream, out, new byte[1024]);
}
} finally {
if (rawStream != null) {

rawStream.close () ;

}

return new HttpResponse (conn.getResponseCode (), out.toByteArray());
} finally {

conn.disconnect () ;
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private HttpURLConnection configureAndConnectRequest () throws IOException

URL url = new URL(request.url);

// Note that this does not actually create a new connection so it is
appropriate to
// defer preConnect until after the HttpURLConnection instance is
configured. Do not
// invoke connect, conn.getInputStream, conn.getOutputStream, etc
before calling
// preConnect!
HttpURLConnection conn = (HttpURLConnection)url.openConnection();
try {
conn.setReadTimeout (READ TIMEOUT MS) ;
conn.setConnectTimeout (CONNECT TIMEOUT_ MS) ;
conn.setRequestMethod (request.method.toString());

// BAdding this disables transparent gzip compression so that we can
intercept
// the raw stream and display the correct response body size.

requestDecompression (conn) ;

SimpleRequestEntity requestEntity = null;
if (request.body != null) {
requestEntity = new ByteArrayRequestEntity (request.body) ;

stethoManager.preConnect (conn, requestEntity);
try {
if (request.method == HttpMethod.POST) {

if (requestEntity == null) {
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throw new IllegalStateException ( “POST requires an entity");

}

conn.setDoOutput (true) ;

requestEntity.writeTo (conn.getOutputStream());

// Ensure that we are connected after this point. Note that
getOutputStream above will
// also connect and exchange HTTP messages.

conn.connect () ;
stethoManager.postConnect () ;

return conn;
} catch (IOException inner) {
// This must only be called after preConnect. Failures before
that cannot be
// represented since the request has not yet begun according to
Stetho.
stethoManager.httpExchangeFailed (inner) ;
throw inner;
}
} catch (IOException outer) {
conn.disconnect () ;

throw outer;

43.3.2 MZIERMEARIE OkHttp

FH L HTTPURLConnection [ RIZ64258, flifH OkHitp St 2, [ERER, T
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BAE T ALY Gradle ST i I o £8 A1 G Y ok £XU% .

dependencies {

// W% okHttp MAAR 3.x

compile ‘com.facebook.stetho:stetho-okhttp3:1.3.1’

// W okHttp WA 2.2.x+

compile ‘com.facebook.stetho:stetho-okhttp:1.3.1’

FEF AN FACES AN Stetho 4488 8% A SLBLXT APP R #5175 2K me 107 4 W W

OkHttpClient client = new OkHttpClient();

client.networkInterceptors () .add(new StethoInterceptor()):;

/7 S AR
new OkHttpClient.Builder ()
.addNetworkInterceptor (new StethoInterceptor())

Jbuild() s

o 265 5 AU BT P 7 A 435 s

N
Path * Headers Preview Response
ap160226.htmi Request URL: http://apod.nasa.gov/apod/ap166223.html
== apod.nasa.gov/apod Request Method: GET
< ap160225.htmi Status Code: w 208 0K
2= apod.nasa.gov/iapnc ¥ ueq""l Headers

. Provisional headers are shown
Accept-Encoding: gzip
¥ Response Headers

- ap160224 html

= apod.nasa.gov/apad

ap160223.htmi Accept-Ranges: bytes
apod . nasa.gov/apod Connection: Keep-Alive
Content-Type: text/html; charset=IS0-8859-1
<a] prenz22hmi Date: Sun, 28 Feb 2016 01:32:39 GHT
===/ apad.nasa.goviapod Keep-Alive: timeout=5, max=100
1 ap160221.html Server: WebServer/1.9
23 spod nasa.govaped Transfer-Encoding: chunked

X-Android-Received-Millis: 1456623159471
X-Android-Respanse-Source: NETWORK 288
X-Android-Sent-Millis: 1456623159087

| nh-northpolerotatedc
—i apod.pasa.gov/apod/i

H43-5
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43.4 dumpapp

dumpapp DA 247095 R IEXT APP (WS ARINRE , ZFRFAL T stetho {URS 4L T ) seript/
dumpapp H', HATH ZHF2E Unix &4 (Linux, Mac OSX ), 447 dumpapp Z 07, 75 ZHRIRAY
MUK %% | Python3, ANSRARZHE, AILLE T HomeBrew Jr A HIE L .

brew install python3

LATEIE AEMATHEA seript H AT .dumpapp -1 7] LIF B d 247 it an s 2.

crash
files

hprof
prefs

XL dumpapp BRIASRUERGHE T, FHTS20 APP 19 dump #84E, T TEZ:5H#EA T T EL A 40
e HprofDumperPlugin: fE sdeard B hprof SCIF, JEEE S 4 X 642 BRBHF K K -

* SharedPreferencesDumperPlugin: L2475 AR HEXS SharePreferene i EES454F

* CrashDumperPlugin: #48 APP Crash, AJ ] T/ CASXS Crash AOAFHIRAR, (05 —Fb
ANJEHY Crash SE0E - throw . kill 1 exit.

* FilesDumperPlugin: $#2{EX] APP IRAEA00 SO EDIRE, 46 &E NI SCF . X
4 H S8, LA St A B SCPE 2 AT 5 ) B9 SR A i L
dumpapp (4558 KA AR EBGASRME ARG FIIRE, M2 e AR v A R S RE T
TR AT AR H bRk, TF& H CRAE, T 206 HRAE APP, i (Fr % 5 1R
B, R LA HelloWorld A @IHES iR .

43.41 HHNES

dumpapp &4t 7 — B, B T R T L5 DumperPlugin 4 M 85 i%4% 0
PR getName F1 dump 7 EBIAT, ARASANT .

public class HelloWorldDumperPlugin implements DumperPlugin {

private static final String NAME = “hello” ;
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@Override
public String getName () {
return NAME;

@Override
public void dump (DumperContext dumpContext) throws DumpException ({
PrintStream writer = dumpContext.getStdout();

Iterator<String> args = dumpContext.getArgsAsList () .iterator();

String helloToWhom = ArgsHelper.nextOptionalArg(args, null);
if (helloToWhom != null) {

doHello (dumpContext.getStdin(), writer, helloToWhom) ;
} else {

doUsage (writer) ;

/7 AEATA AT RIS P A, il S IO ]
private void doHello (InputStream in, PrintStream writer, String name)
throws DumpException {
if (TextUtils.isEmpty(name)) {
// This will print an error to the dumpapp user and cause a non-zero
exit of the
// script.
throw new DumpUsageException( “Name is empty” ):
} else if ( “-" .equals(name)) {
try {
name = new BufferedReader (new InputStreamReader (in)) .readLine();
} catch (IOException e) {

throw new DumpException (e.toString());
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writer.println( “Hello “ + name +

// A SRR
private void doUsage (PrintStream writer) ({
writer.println( “Usage: dumpapp * + NAME + “ <name>" );
writer.println();
writer.println( “If <name> is ‘-’ , the name will be read from
stdin.” );

}

AT AF 1, HelloWorldDumperPlugin f&—ME BLHY echo F2F, BRI TIE hello, XX #H
AT E A /dumpapp -1 J5 6 H B4 2
43.4.2 fEFHIEM

WHREH T, F—HREmE APP f, X—4 T BB UHT PR 1L Stetho HI{RHS,
AT,

Stetho.initialize (Stetho.newInitializerBuilder (context)
.enableDumpapp (new DumperPluginsProvider () ({
@Override
public Iterable<DumperPlugin> get () {
return new Stetho.DefaultDumperPluginsBuilder (context)
.provide (new HelloWorldDumperPlugin ())

.finish () ;

1)
.build());

43.4.3 fHHFHIEH
ZEI, RIS T A E SURIFRIT &, fRIFR B IBRBOARCE—FE, ArefTHdE
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1= B K 43-6 frs.

CO2PCSC1FVHS:scripts guhaoxin$ ./dumpapp hello
Usage: dumpapp hello <name>

If <name> is '-', the name will be read from stdin.
CO2PCS5C1FVHS:scripts guhaoxin$ ./dumpapp hello ascel885
Hello ascel885!

E43—6

43.5 Javascript i=§l&

& FH AT LIE I AE Javaseript £ & AT Javaseript {08, K1 APP i% & Android SDK i#
158, MEMFHXATIRE, TEE TN Gradle SCAHRE AN T pREE

compile 'com.facebook.stetho:stetho-js-rhino:1.3.1"'

ZJa k] LIZERE ] 5 5 A Javaseript {865 T, W& 43-7 fiis .

i L g El
0 W undefined v Preserve log
AN ANY
I NNNIZLELTEINNN AVANNY
NN\ N, VANAY /\\\ AANN
VAN PARSARRANNNNY AN AT VAN ANIANY
e NTPINNN e NITEINNNG L HT —TNNNTT T INNN NN T NIANNNANN N SN/
AVIZZANY W VA N AMMWANWNN AN NANZZZAN AN/
—/ N\ NN NWNAN_NANLL AVASAUVAS IR VAN SRS VAR S W VAR A VP AN S W
MZANNNNNNY/ AVZANSNNY N/ZANNNANANL NZANNNA NN NN NNV
NI NI A\ NI e N N s NV

Welcome to Stetho
Attached to com,facebook.stetho,sample

var useérpame = "ascelBas"

"undefined"

> console, log("The username is : " + username);
The username is : ascelB85
“undefined"

> |

E43-7

43.6 E{ECiE

ATE 5| A Stetho A5 oR E50U%E 1 77 XU X FERY

compile 'com.facebook.stetho:stetho:1.3.1"

compile ‘com.facebook.stetho:stetho-urlconnection:1.3.1’
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compile ‘com.facebook.stetho:stetho-okhttp3:1.3.1°

compile ‘com.facebook.stetho:stetho-js-rhino:1.3.1’

{HE 5L |, Stetho ,\%Jﬂﬂimﬁlﬂik SRR EREIA S IR, ARZLA compile (75 5]
A, 7 )53k S R R 2 A B 2 1) Release flrf, 13X 2% W &40 APP AR, [Hik, fRefEss
&%ﬁﬂ/\ﬁﬁhﬁﬁﬂiﬂ‘%l/\x_&rﬁ&}? BRI .

debugCompile 'com.facebook.stetho:stetho:1.3.1"

debugCompile ‘com.facebook.stetho:stetho-urlconnection:1.3.1’
debugCompile ‘com.facebook.stetho:stetho-okhttp3:1.3.1"
debugCompile ‘com.facebook.stetho:stetho-js-rhino:1.3.1’

A, FRATSEAER A MyApplication 2511 onCreate PRECHEAT Stetho BIHIERILIY, A T
ALERATH APP IR A SR A SIS, 75 20K Stetho WY UGTLAEAE 526 b RO U B 25 1K

HACHE— sre/debugfjava AU SCAE, £ THRAZHOR A SCIACHS , 107 32 3042 sre/
main/java WAZHL Release MUASIUE SO . HE45 W IT—> Debug MASH Application, E4k7K [ &
XAFIE ) MyApplication 2,

public class MyDebugApplication extends MyApplication ({
public void onCreate() {
super.onCreate () ;

Stetho.initializeWithDefaults (this); // {HHEGAMEWITA{L Stetho

T SEBAE Debug KA Y Application )& MyDebugApplication, BT EAE sre/debug H
SR AndroidManifest.xml S, SCUFFERNAEUE .,

<?xml version=" 1.0" encoding=" utf-8" 2>
<manifest xmlns:android=" http://schemas.android.com/apk/res/android”
xmlns:tools=" http://schemas.android.com/tools”

package=" com.facebook.stetho.sample” >

<application

tools:replace=" android:name”
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android:name=" .MyDebugApplication” />

</manifest>

Gradle 7EFEERT, WIRSZ debug IiiA, HRAZHS sre/debug/AndroidManifest.xml SCIFRN S

A sre/main/AndroidManifest.xml SCH, [AlEF T H T tools:replace JEYE, FrLL android:name
PR H9{H MyDebugApplication 284t MyApplication .

A TR H 25N E 43-8 AR,

v [Tistetho-sample
» [build
v Blsrc
v [Cidebug
» Cijava
& AndroidManifest.xml
v [CImain
» [O1java
» [Cares
@ AndroidManifest.xml
[l .gitignore
(2 build.gradle

438
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AR R =
LeakCanary

LeakCanary' J& Square” 7 w) FF U5 (19— A~ K600 4 17 1Mt O 1) & 8807, nT LAy il ART0R 17 35

AT, 7E Debug WAS A Wi 4% Activity . Fragment %5 0% A7l . HT i A4~ s 205 I
Square BE TRZ NS, HEEZM T Android SDK Hifilltde, “FFRiEo 1 A %™ 0
1 94% f9 OOM ( OutOfMemoryError ) [A] 8. W LeakCanary ) TFEZ S5, 7 AGI 5 P4 47 it e
B, SERENEEPRGE A, MG S1TIF %40 DisplayLeakActivity (19 50T, I a5 it
A IRER(E B, Logeat LI ZA XN HAR R H . [WIRE, W ae i {5 2 4\,LL);UI/H-J'
DisplayLeak Activity & A 7F & & BIAMRAE T (1) 7 4 dump SCERF] APP 19 o, ol U]
MAT % T EX dump SCEFVEE—25087 . DisplayLeak Activity $t il W1&] 44—1 iy

< MainActivity leaked 211 KB

Thread

MainActivity

MainActivity

A 44—1

1 https://github.com/square/leakcanary

2 https//comer.squareup.com/
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44.1 EFHEE

TEARSE YR Z 1, FRAT 1A LSRR T U AR -

o Bt Inllic, A1 Java —FF, Android LT R [FIL ( Gabage Collection, f#% GC )
B S B AF 0 B 3l 1S id . B e R A 0 4 3 I S A DY e AR iE — T BRI
( Mark—Sweep ) . Fric —JE4a5 % ( Mark—Compact ) . Z il 2% ( Copying ) ARG
T (Reference Counting ) o PG T A B SCHE S0 — B Hhax U A rh A o ep L
FEEA AW, 7€ Android EHILT, T2 Dalvik B2 Art, B FbRIC—1ERR
( Mark—Sweep ) 77T MUY .

o AP : 16 Android o, PUAEI T 45 A FHE FH XS SARER S HNAE, s EXTS
N A7 AT B AR B RE, M B A7 25 (B B ANl D i B4 .t T Android I FH AT
I NAFRCY R AN 2 A N AE RS I sk, Ll T INAAFE RN &
A 00OM ( OutOfMemoryError ) 5515, R0V FH A

o BGIH . f#i/H SoftiReference JKEEMINT S, FHRE/R 4G FHEANRLFRIXNE, #
SoftReference JHRAIXT S, HATENAEA L WIRHEA S8 3% .

« 5551 i1 WeakReference RERRIR S, RIDRFRAELTTRIR G, FEREMNLESTHIK
B, TCIENAFRB R, XX RARS .

o 5IHIAS: 51HIBA%] ReferenceQueue — i fE{E A WeakReference ( SoftReference ) [1
K ik RS BUE AN, 7F WeakReference ( SoftReference ) 45 [in) if) % 52 9% 7 3% A1)
ReferenceQueue WA AR A X e 2 2245 AL Reference .

44.2 LeakCanary RYEERE

TR AF AR CBEA M S S, SR BB/ H b i 4 i LeakCanary, #0SR A% H]
LeakCanary BRIABCE ( HAGI Activity B9AFR ) (035, SERUARME S, HAMALE, |
{E build.gradle SCAFFEIANT 7R AR

dependencies {

debugCompile ‘com.squareup.leakcanary:leakcanary-android:1.3.1" // or

1.4-betal
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releaseCompile ‘com.squareup.leakcanary:leakcanary-android-no-op:1.3.1’
// or 1l.4-betal

testCompile ‘com.squareup.leakcanary:leakcanary-android-no-op:1.3.1" //
or 1l.4-betal
}

A[AFEF, HATE Debug WA H A i LeakCanary fITIHE, 7 Release Ml Test fitAH, {ii
FHJE LeakCanary [ no—op MUAS, L2 PRI FIFRMER) Wrapper WitAS, X FEARZXTE
A APK AR AR A A PERE RS B2 . no—op WA AL E LeakCanary 1 RefWatcher iX P>
KWz, RESTF.

public final class LeakCanary {
public static RefWatcher install (Application application) ({
return RefWatcher.DISABLED;

private LeakCanary() {

throw new AssertionE}:ror();

public final class RefWatcher {

public static final RefWatcher DISABLED = new RefWatcher();

private RefWatcher () {
}

public void watch (Object watchedReference) {
}

public void watch (Object watchedReference, String referenceName) {

}

H: 45 16 TR Application 25 onCreate PRELH 17 LeakCanary FIR) IR 1L, X FE 8 5¢ B
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LeakCanary fFEARDE .

public class ExampleApplication extends Application {
@Override
public void onCreate() {

super.onCreate () ;

LeakCanary.install (this);

i i #F & LeakCanary.install o 20 B JR 65, T L A, X PR & A3 — 1
ActivityRefWatcher, & 2> 55 F8A17 A 3h Wi £ W FH A 8 FH Activity.onDestroy() 2 J& %& 4 it T A4

Activity

public static RefWatcher install (Application application,
Class<? extends AbstractAnalysisResultService> listenerServiceClass,
ExcludedRefs excludedRefs) {
if (isInAnalyzerProcess (application)) {
return RefWatcher.DISABLED;
}
enableDisplaylLeakActivity (application) ;
HeapDump.Listener heapDumplListener =
new ServiceHeapDumpListener (application, listenerServiceClass);
RefWatcher refWatcher = androidWatcher (application, heapDumpListener,
excludedRefs) ;
ActivityRefWatcher.installOnIcsPlus (application, refWatcher);

return refWatcher;

T 2 T SR A W 4 HA ) X 2 ) 1 Fragment WE? 33X ] LLE L AREL RefWatcher FSEfISRSCEE,
i b A9 CAS AT 1, LeakCanary.install() £33R [B1—AF07E XA RefWatcher S50, FRATFE ZORAF
AN, AR A S, —RIRAEAE Application ZEH, 1BAIHNT .

public class ExampleApplication extends Application ({

public static RefWatcher getRefWatcher (Context context) {
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ExampleApplication application = (ExampleApplication) context.
getApplicationContext () ;

return application.refWatcher;

private RefWatcher refWatcher;

@Override public void onCreate() {

super.onCreate() ;

refWatcher = LeakCanary.install (this);

SRIGTERA™ Fragment Hg il LA B SN A B i W% 17, 3840 . 4R Fragment
i) onDestroy #{IE 5, X1~ Fragment (S5 BA B4 #8585, P4 80 AT LATE @ HIF 5 Logeat
thE B SCH MRS S

public abstract class BaseFragment extends Fragment ({

@QOverride public void onDestroy() {
super.onDestroy () ;
RefWatcher refWatcher = ExampleApplication.
getRefWatcher (getActivity());
refWatcher.watch (this);

RefWatch 1Y watch FRECIEAS AT .

public void watch (Object watchedReference) {
)i

W

watch (watchedReference,

MITEZEAPTLIE N, AT watch SR AR IRIA N BZ C 22 69BN R
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44.3 LeakCanary RI/RIE

RS E T AOA, LeakCanary F) TAEIRERANF .

* RefWatcher.watch() BREUZ R # AT R A1 — KeyedWeakReference 555 | X4,

KeyedWeakReference j& WeakReference 125, ¥4I T EXEE, FHSRIEREMN
B Key #02)555 | FIx 4, HSIT.

final class KeyedWeakReference extends WeakReference<Object> ({
public final String key:

public final String name;

KeyedWeakReference (Object referent, String key, String name,

ReferenceQueue<Object> referenceQueue) {
super (checkNotNull (referent, “referent” ), checkNotNull (referenceQueue,
“referenceQueue” ));

this.key = checkNotNull (key, “key” );

this.name = checkNotNull (name, “name” );

o 1EJG 4R AndroidWatchExecutor H1, #8#% KeyedWeakReference 555 F &5 B 24851
B, WARAAEAE, Wik — kB m. Bk Iz s, s | X SRR TFAE, ¥l

%A T NAFEIR . XY LeakCanary 2265 Heap WAESHHF] hprof SXFH, XA SUHEAF
JHAE APP ()3 Hs#H

J**
> JEFHM removeWeaklyReachableReferences ff 8 P9 A T S R 000 P o 0
* @param reference
* @param watchStartNanoTime
*/

void ensureGone (KeyedWeakReference reference,

long watchStartNanoTime) {
long gcStartNanoTime = System.nanoTime () ;

/7 HEMIAT watch BT HE K o
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long watchDurationMs = NANOSECONDS.toMillis (gcStartNanoTime -

watchStartNanoTime) ;

/7 RREEGIHAS PR EES 5 IIE S, SB—WKhlET retainedKeys

removeWeaklyReachableReferences () ;

// GRS X R NFC s, s MR A AL TR, WER
if (gone(reference) || debuggerControl.isDebuggerAttached()) {

return;

// VRRSEGe, bk Pk

gcTrigger.runGc () ;

// RRIES RS PR s 5 RS, 5 —Kkl# retainedKeys

removeWeaklyReachableReferences () ;

// Gt Ui, B AT LA B A7 T
if (!gone(reference)) ({
long startDumpHeap = System.nanoTime () ;
long gcDurationMs = NANOSECONDS.toMillis (startDumpHeap -

gcStartNanoTime) ;

// ¥§4HT Heap WA dump
File heapDumpFile = heapDumper.dumpHeap () ;

if (heapDumpFile == HeapDumper.NO DUMP) ({

return;

long heapDumpDurationMs = NANOSECONDS.toMillis(System.nanoTime () -
startDumpHeap) ;
heapdumpListener.analyze (
new HeapDump (heapDumpFile, reference.key, reference.name,

excludedRefs, watchDurationMs, gcDurationMs, heapDumpDurationMs)) ;
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/t*
* FDBIAE 2 55 5 | 75 2 el ii
* @param reference
* @return
*/
private boolean gone (KeyedWeakReference reference) {

return !retainedKeys.contains(reference.key):;

Jx
* ok g5 NG R 5, N retainedkeys HHASERE
* fRIE retainedkeys FfFRAYRIE A WEIR FIULHS5 | MR Key
*
private void removeWeaklyReachableReferences () {
KeyedWeakReference ref;
while ((ref = (KeyedWeakReference) queue.poll()) != null) {

retainedKeys.remove (ref.key) ;

o SEHE— 7 AR S ) HeapAnalyzerService IR55, X Bt HeapAnalyzer 23 F i
PE [HAHA]'f##T LY Heap dump {580 3T ME—) referenece key, HeapAnalyzer AJ LA
1 heap dump HHREIX ) KeyedWeakReference, FE 05| &4 WA X 25| H .
HeapAnalyzer 221183 GC Roots ff G305 | A, JHHIBE SR, JHadh s
it X R 5| ilEE .

e
* HRYE referenceKey 7 heap dump CHFFHIBENNA KeyedWeakReference X5
* RIGTHFEX A AEE] 6C roots MilMIRE|HIZ

* @param heapDumpFile heap dump Xf¥f

* @param referenceKey 5|H key

1 https:/github.com/square/haha
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* @return
*/
public AnalysisResult checkForLeak (File heapDumpFile, String referenceKey) {

long analysisStartNanoTime = System.nanoTime () ;

if (!'heapDumpFile.exists()) {
Exception exception = new IllegalArgumentException( “File does not
exist: “ + heapDumpFile);

return failure (exception, since(analysisStartNanoTime));

try {
// W HAHA FFEEMT heap dump CfF
HprofBuffer buffer = new MemoryMappedFileBuffer (heapDumpFile) ;
HprofParser parser = new HprofParser (buffer);
Snapshot snapshot = parser.parse();

deduplicateGcRoots (snapshot) ;

/7 WRYEGIH key AARXRLASE5] HIXTER

Instance leakingRef = findLeakingReference (referenceKey, snapshot);

/1 GERAEE, SIS X RIAEZATKA key Al heap dump A2 [E #HL
if (leakingRef == null) {

return nolLeak (since (analysisStartNanoTime)) ;

/7 K S B A X 5 |

return findLeakTrace (analysisStartNanoTime, snapshot, leakingRef);
} catch (Throwable e) ({

return failure (e, since(analysisStartNanoTime)) ;

o NAFIE A I A 25 SR S A5 4510 T APP EERE Ay DisplayLeakService 255, HiX Mk
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95 2F St it s ) R T B

44.4 LeakCanary RIES!

LeakCanary #2417 R 4 fH2 OV REH S 04T B SCERAE, 5 DU X 2L 10 .

44.41 RefWatcher IEENX

1€ 7 1 A 440, leak(anary—andm]d—no-op A4 # JE R Fﬁ {F Release WAy, B & T
LeakCanary fll RefWatch iX Wi~ 28 1925 SE L, QSR %2 [ & X LeakCanary, 7 28 {& A E LA
ﬁ{ﬁﬂ HZ 3 Debug kA, KA A] HE 25| % leakcanary—android—no—op M A 1

o NI B A A . IERR 0 24 Release FI Debug #rCHS 08, Bl X
ExampleApplication ffl T Release [t 4<, DebugExampleApplication JH T Debug i<, ©4kK H
ExampleApplication, XM AT .

// Release WiAf) Application 2
public class ExampleApplication extends Application {
public static RefWatcher getRefWatcher (Context context) {
ExampleApplication application = (ExampleApplication) context.
getApplicationContext () ;

return application.refWatcher;

private RefWatcher refWatcher;
@Override public void onCreate() {

super.onCreate () ;

refWatcher = installlLeakCanary():

protected RefWatcher installLeakCanary() {
return RefWatcher.DISABLED;

0469 e



Android & R

// Debug MASH) Application 2
public class DebugExampleApplication extends ExampleApplication {
protected RefWatcher installlLeakCanary() {
RefWatcher refWatcher = ? // Build a customized RefWatcher

return refWatcher;

LA TR Y AndroidManifest.xml SCAFZERCEEAN R ) H sk, BARATAZ B A

4442 BHTTHHEXHWBENX

A7 38 0 DT 1T DisplayLeak Activity BRI EIBRAIBRZE X AE, 0T PLGEEAE APP A
HEXF R T RS, BRI AT .

res/

drawable-hdpi/

__leak canary icon.png
drawable-mdpi/

__leak canary icon.png
drawable-xhdpi/

_leak canary icon.png
drawable-xxhdpi/

_leak canary icon.png
drawable-xxxhdpi/

__leak canary icon.png

PRI 2 LA
<?xml version=" 1.0" encoding=" utf-8" 2>
<resources>
<string name=" _ leak canary display activity label” >MyLeaks</string>

</resources>
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44.4.3 NiFttFHHEEREREREFEIMEVEEX

BRINTE LR, DisplayLeakActivity 7 APP H g iR Z /4 7 4> HeapDump SCIFFIHH 14k
Fefii . (Leak Trace ), AJLLiEIETE APP H5E X R.integer._ leak_canary_max_stored_leaks 1T
ek, BAIE,

<?xml version=" 1.0” encoding=" utf-8" 2>
<resources>
<integer name=" _ leak canary max stored leaks” >20</integer>

</resources>

44.4.4 \Watcher BJZE Bt

{£ LeakCanary 1.4.* MiATF4G, o] Ll id % X R.integer.leak_canary_watch_delay_millis
e s 40 5 | PG G2 A A B A it O 1 e I, BROAR 5 RP, TR AT B SO EE AR
i) 1.5 &b,

<?xml version=" 1.0" encoding=" utf-8" 2>
<resources>
<integer name=" leak canary watch delay millis” >1500</integer>

</resources>

44.45 BEXRTFRH#ERS 2 heap dump BIbIEH K

BN, @il DisplayLeakActivity 7] LA F1 502 A7 it R HEAR (5 2 A1 HeapDump 3C
4, (Ha] L4k DisplayLeakService -85 HH1(1) afterDefaultHandling PR #0K S5 BLE il LAY
e, Blnak B %o, % EfLF] Slack 3# HipChat, BT,

public class LeakUploadService extends DisplayLeakService {
@Override
protected void afterDefaultHandling(HeapDump heapDump, AnalysisResult
result, String leakInfo) ({
if (!result.leakFound || result.excludedLeak) {

return;
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myServer.uploadLeakBlocking (heapDump.heapDumpFile, leakInfo);

BT BN LeakCanary MURIIRALICHS , TEAJUNE .

public class DebugExampleApplication extends ExampleApplication {
protected RefWatcher installleakCanary() {
return LeakCanary.install (app, LeakUploadService.class,

AndroidExcludedRefs.createAppbDefaults () .build()) ;
}

a7 d LeakUploadService A, ANELEL T FE AndroidManifest.xml SO 43

4446 RREYEFERSESIA

TSI A O Y ExcludedRefs, FRATTAT LA SE BRS04 2 55 5 | X G Z20m , ASXf HLitk
WA A, AR

public class DebugExampleApplication extends ExampleApplication {

-—\\
Py

protected RefWatcher installLeakCanary() {
ExcludedRefs excludedRefs = AndroidExcludedRefs.createAppDefaults()
.instanceField( “com.example.ExampleClass” , “exampleField” )
Jouild() ;
return LeakCanary.install(this, DisplayLeakService.class,
excludedRefs) ;
}

44.4.7 TISHHFTER Activity 2

LeakCanary Y install BRECERIN 2223 ActivityRefWatcher, M T SE BT FH A T A Activity
A D ) A, (ELSEBRTT &y, PRI A ST S HEBR AR i VS B 2 AN Y Activity, X AT L
i FE R B
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public class DebugExampleApplication extends ExampleApplication ({
@Override
protected RefWatcher installLeakCanary() {
if (LeakCanary.isInAnalyzerProcess (this)) {
return RefWatcher.DISABLED;
} else {
ExcludedRefs excludedRefs = AndroidExcludedRefs.
createAppDefaults () .build() ;
LeakCanary.enableDisplayLeakActivity (this) ;
ServiceHeapDumpListener heapDumpListener = new
ServiceHeapDumpListener (this, DisplayLeakService.class);

final RefWatcher refWatcher = LeakCanary.androidWatcher (this,

heapDumpListener, excludedRefs);
registerActivityLifecycleCallbacks (new

ActivityLifecycleCallbacks () {

public void onActivityDestroyed (Activity activity) {

if (activity instanceof ThirdPartyActivity) ({
return;

}
refWatcher.watch (activity);

}

//

by

return refWatcher;

LeakCanary X} Activity B985V 2R HUEF Android 4.0 VL E &%, A ActivityRefWatcher
TE WS B4~ Activity AR5 {8 Application 28 H1 () ActivityLifecycleCallbacks, 33X 4™ [B18 4 [T &
{E 4.0 R4 FIFEGTIAR 5 WAREALE 4.0 LT RG] LeakCanary WEWT Activity (9 P9 £7 it
AT LAERL B Activity FEHEM onDestroy PRAECH TS I Activity f ST, L2 Fir i (1)
Fragment J5 5.
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HFFacebook Redex=SLIR
Android APKBYESEFIE

T Facebook JFURE T —4~ % 4 Redex' B T EHAL, %[ TH T Android FH 691k, 4
it Redex ¥4 /5 i) APK, ARFUEFGHE /N, BT E RS EY, Redex H T8 18 M 77 2O AL
Android B9 .dex 3, — R dex @& E T —R2VA A € S, BiE 8 — Mtk
1 dex SCPF. 1T BB KSR PR T % Redex SET4, DLRCE HYFEAS U A ] 7 7

45.1 ESHRAYAEIHN

FRATHIE Android F4mEd FE e i javac T H¥ Jjava A SR cclass SO, TEE
PEATA B .class XA IF A Dalvik HEAIALEY AT EAT S dex, focla PRBR A 98 U5 3% SO —iR R
i APK Ui, KB E 45-1 Fs.

B 45-1
Redex KT F 009 XA AR Java TEESHEAT 4L, RECAFTREALL Java JRASIH 5,
AT b /i . EEERZEINL, AR RANZECE R  EEIET dex £
WA Java F 0304, 2B ARk B HETE dex Uk T

1 htps://github.com/facebook/redex
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#45% HTFFacebook Redex3:IHAndroid APKHIELEFOM 1L

45.2 EiErIEBE

YT B IS B FOHERS . TFA A G AT RESS AT BT A9 IEAL idea, SN 107 KRR B AL A
IABEA S, FEd 5 AR 2N RIFFTIT A, FTLA Redex BEFRHE T IE A E
FRTH dex (9HRAL, XFER—AEALRY idea AT LUE G (F BT BN E D, SEBLRNAHED
I, ISR AR A, SR N 45-2 PR,

Redex Optimization Pipeline

45.3 REPFHEIEX

W0 APP HFETRG I R N TR ZAFAL , B AR AT LA APP T BRI AN ],
AT LAND APP IR I ROAEE s a) . [, BEE b DAY MR T AT B S
S/ T SN A A AT DR A ik T TS B B /D G 6 AR Tt PR SR AU T (45
R kR sl ) R CARGRITEREILILIE] . 1E Redex 1, FEFAHEREMLH 7RI B7E
W LA 7 R e g, TR 1A R =F

45.4 BiEMESE

RAGIRIE) IZ T Web JF 415 (H1U0 Javaseript £l HTML ) W, ZEANBCE I BERIRTHE T,
i 3ol FH G 38 SRR A AR R I 5 B A A AP R AR B, AT B9 ARAS K /)N, Android Hr
{#i [l Proguard A TIREZEMA H B

FETF R B, AR rpn] ks i A7 5 B2 AR R M, Bl e, I
(sde, PRECAIRSE. (X F4IFRE T IEm S, XS FRA R R TS
), BREEEEMRE, MEAUMLIET T A A B O A D0 ik B e A R B R A AT SR, abe() 1
MyFooSuccessCallback() 1 P #5 %5 HEFUBLAD AL BT X0 . BRI, FRATTSEmT LA S5 i eh ]
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MRS 5 2 (8] (19 7 57 B i B U R A AR, A 45-3 k.

“/path/to/my/ClassA.java” = “1”

“/path/to/my/ClassB.java” = “2”

“/path/to/my/ClassC.java” = “3”

“/path/to/my/ClassD.java” = “4”
F45-3

R Java ECHSEH Proguard 1RVA 5T 224 i mapping.txt SCHZEML, FASA0RIE T &
HE AR L AR S, AREAE APP a2 47 A v Hh BRI S E (L Bk, W] LLEHR G /5 19 H

AR B G SRR ST R F AR (5 R, WS SO N A X R
“1" =» “/path/to/my/ClassA.java”
“2” = “/pathto/my/ClassB.java”
“3” = “/pathto/my/ClassC.java”
“4” -=» “/pathto/my/ClassD.java”
A 45—4

45.5 (EFIPIEXEREY

PR EEK PR KO 7 G 1% 00 TR R BSOS B 3 i AT PR B TR PR ALY, Ul A R i A L4 R R
PEIT, AFESATeREGRA=AE 0 TEEY, A B8 s Az 1 rERER H . TRl W%m%
LWHt AT LA NGRS A U SCAE RN s A T AR A i A S B & 3 L e

, EERRRIATT, PR S B X — N SR R FIHR ST A TR o SR HAM
Hk¢.LWmmam§%m {EL R Fpe A ) 2 i v . B A e — 2B Ak 23 ]

i TR P F — 1] 2 2 P A 2 R A pR S, X R B0 R R B e — /N R, DAL
BRI SE—0 APL 42107, Ej(.‘rgliEEH:F%ﬁ@J%KI‘]Tﬂr&ﬁgzﬁ\iﬁmﬁ- IR setter/getter
RS, S RECAE A ) APK A AT BAR AR S BT, PELILTE dex SCHFWHELR
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$45% K FFacebook RedexSEHAndroid APK#IE G5 F0{1k

X SE R BT N RERAE , SRR KA — MR

§ancnonA

Function A

1 i
s

1 . Function C
; Function C

=

H45-5

45.6 FTRHBATEHER

FE R H A, ATk et 22 AF AR AR 2 T B9ACRS , RSB 2 0 IR TE /D B
2% APK 1R/ Rl AS 2l RAT AT @I, FE RSy, AR AR BR2E DL FAmic g bR
( Mark—Sweep ) B s, Fe TSI ST A T, Filhn MamA('t]vnyﬂ:ﬁb’ﬁr%/\
SAF oy MR BRI, AEAE B BRI U ) B A ES , e T T BT A B AR AR SR eR B0
2, el LA E IS A bR i sR O JC A, T RAZE e INBR, anlE 45-6 Frw .

R

FunctionA — ‘Funcuonsx—o Function € — ..

/. I
;Mailn w—~ FuncﬂonD . FuneﬁonE = s
N\ 7

Function F |
-
B45-6

YHR, e FARMTE, {HAE Android AT EACFREMIR G, 50E XML £ R 34 xR
0 5 | FH 5 S5 s
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45.7 Redex BYEERKFN{ERT

TE{HFH Redex Z i, HOCEEE 4%, Redex HET4F Mac OS X il Linux £48, F
i LA Mac OS X A {6581 .

4571 kR L3

FTIF Terminal % 1, $4ATLA T B HomeBrew i 42224 Redex FOKH

brew install autoconf automake libtool python3

brew install boost double-conversion gflags glog libevent

45.7.2 T#H, tEfNRE

Redex OMEI I3 )G, HEEMH Git K Redex HIUREY checkout FHLAK I, H1F Redex
U TFEHE T RGIA folly' 19, FMTEHATI T a0 ihie T,

git submodule update --init

fi )i, it autoreconf 1 make 72 H4iiF Redex,

autoreconf -ivf && ./configure && make && make install

MG, SEAT LAFFER (6 Redex 55404 1) APK SCFHAY dex T .

4573 £/

Redex (Of# FHAR ISR, WIF s, HEGf8 &R APK A A L9 APK AYBEAEEEAT LA,

redex path/to/your.apk -o path/to/output.apk

1 https://github.com/facebook/folly
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Android Studio{RpfEEE
*hapdIhse

CTARGEHEE, AR HEE”, Android JF & Android Studio B2 23 5C FbREH & T A,
FRAG VR s DL B 2 E R, ARENHY LD Android Studio FOThAE B EH (- i ik
it SR R R TAERCR .

46.1 Annotate

EABAMETF Sk B b, IR 2 il ZAE AT U R — YO B s, R4
PRITE S, FA] =558 n] AEFE 7 A A RD B (S5 R i1l sl A XA SO RRA $2 32 10 5%
{HcFE AR HFERT, FEHLATRERL 1 — KA A S R AREGER A, 1 an SR AT ARG AR A LA
APy, RTRER 2 A B BIR A LLATAY— KR — PR 22 ] Android Studio $2{E6Y
Annotate Jifig ( 2988, Wi EVRAIEIBAEA Git), WE 46-1 B, HREAEAERBESE
HEZEI0AS, e AR S AEFR 2 Annotate .

53 @ | public static void plant(IHFLoggerTree tree) {
24 1 if (null == tree) {
25 = NullPointerException(“Logger tre

26 VY Show Line Numbers
27 = v Show Indent Guides

28 ULS == tree) {

29 Use Soft Wraps IllegalArgumentException("Cannot
30

3

32 orEer FOREST addtltree) ;

33 | }

4 1

E46—-1
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B Annotate &4, B UCHH I 23 3 X T HE K i A X Bef Cd BT 7 i AR A 1 R 4809
PATE, ARG, 28R nE 46-2 FrRigs®, aTIES], ERavksh TW—17
ﬁﬂ—ﬁ?%.n¢@%ﬂﬁ% CHH I, commit id FVER 27, K BUPRIELEAEXT R (4T L1
W2 X ARSI R 1R B

12 31c23a63 16/2/17 ascel88s 5 % private Object mObject;
13 31c23a63 16/2/17 ascel885 R nriuvata int mTuna-

14 31c23a63 16/2/17 ascel885 commit 31c23a63cc05aala305d7aa697faaaf745¢c5913
15 4b706634 15/12/9 guhaoxinﬂ Author: ascel885

16 31c23a63 16/2/17 ascelB85 Date: 16-2-17 F%11:40

17 31c23a63 16/2/17 ascel885 |

18 31c232a63 16/2/17 ascel885 [ﬁn‘&lﬁl[soualshare]lﬁﬁﬂ][c PSSR TEREN, FRETFframework i
19 316232363 16/2/17 asrelfRS -

H46-2

XA EAT, B A E XSRS E AR B (P58 BB ITA SO ) ORSIRAE

'@ ® PathsAffected in Revision 31c23a6

aERroR B I
v [Zisocialshare 4 files

w [Z1/Users/guhaoxin/Documents/git/PAFFSocialShareTest_android/social
¥ [Z1src/main/java/com/pingan/fstandard/socialshare 3 files
[i) FSSocialShareActivity.java
@ SSConstants.java

SSShareBusEvent.java
@ build.gradle

Commit Message

R RR)Isocialshare] (SAUIC BA MM 35 ERAEN, FHKMF framework Bk
[ Close |

A 46—3

46.2 .ignore &%

dignore FF{F AT LA D5 (6 (4 Az A (R RSAS 428 1l 2R 48 Hh e B8 2 1 SC I, 3R mT AAE 4R 32 A 1Y
A 15 2] — T3 0 B MGE SR, 7E Android Studio AYFE{4F 0T T 48 R ignore 2225 B0 AT,

SEMUG A EE Android T2, #E#E New — .ignore file FEFERVR{H A9 RRAS 12 il F2 50 B o] A= 50X Nz B
.ignore 4, nE 46-4 Fras .
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$46=  Android StudiofRFr B EXIEM TN EE

N LA S s A il
Ll "4 Module
| B File

W) ManActivity java x

| i
% Cut | I Directory '
' [ copy e |
v Dgapp Copy Path oRC | 0l C++ Class
» tpy  Copyas Plain Text | B C/C++ Source File  fxtends AppCompatActivity {
v Fisee 8 Copy Reference NORC | W C/C++ Header File iring TAG = MainActivity.class.getCanon
Paste £ 4%
: g | [3 Resource Bundle
. Find Usages XF7 € .bzrignore file (Bazaar)
Find in Path.,, o%F ¥ etContentView(R. 1 & .cfignore file (CloudFoundry)
Replace in Path... O HR il & _.chefignore file (Chef)
8 Analyze > Sutticnire. aandie s .cvsignore file (Cvs)
# FindBugs > # .boringignore file (Darcs)
0 2 E :;;; e \(nm:"?ﬂ_;: & dockerignore file (Docker)
©.gi Refactor B "7 O .eslintignore file (ESLintY
ng Ao Bavorttes > Iuas:.ukehxt(thh “ flooignore file (Floobits)
Boq Showimage Thumbnails 03T " Thread. steep(3 . ignore-glob file (Fossi)
» PIbuild = } catch (Interrupt
o ReformatCode HL - I jshintignore file (ISHint)
Android Monitar,  Optimize Imports “X0 f  .hgignore file (Mercurial)
NoConM  \ocal Histary p gt B | ® min-ignore file (Monotone)
[ T N @ .nod: e file (Nod
B 46—4

46.3 Live Templates

Android FF % W 48 T B 4 B R — SEREARA RS, BAN findViewByld , Toast.makeText 5%,
BT s A X SRR AR AR SRR BRI IR E, — N AP s R gk AR F A, IR ik
Android Studio H 4 1%, X /& Live Templates $&{E8E S T o 7E Android Studio ) Preferences —
Editor — Live Templates 7] LI 5| IDE BRACHH ZERALAIELE , & 46-5 Fios,

IR ’ Preferences
Q Editor » Live Templates
* Appearance & Sehavior By default expand with Tab <
Keymap
v Editor Y Android
* General /] android style int constant
» Colors & Fonts Byld with cast)
» Code Style = G a for each loop)
Inspections @ lgv.me v! "
File and Code Templates ° k"“"“‘ "‘Y”‘»
- ey (Key for
Fil Q
e newlnstance
nolnstance (private ¢ wio prohibit in
File Types
» Copyright
Emmet .
image Sfmt (String for
Ingeriions. starter (Cre tartl...) helper method tart a0 Activity
» Language Injections Toast (Create 3 new Toast
Spelling ViewConstructors (Adds gensric view construciars
H46-5
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(EFJTEEAR T 5, S A AT O4aRs ], SRS S b 5, IDE Sies ARy R Se
FIARES, B, A fbe + tab 5, IDE HHTAMEUNE

() findViewById(R.id.);

i Toast + tab £, IDE FHT MU .

Toast.makeText (MainActivity.this, “” , Toast.LENGTH SHORT) .show();

AT TR 2 AR S5 AT . B TR ARG BERO RN, FeAi Tt T LA i
B E SR

46.4 £RRK Bug ERRE

Android Studio 7 F] AR A EE LA R E LAY Bug BHLRSE, i Tools-Tasks & Contexts—
Configure Servers, 3 H 41 46-6 FT7R ) Bug & BAR 55 28 X 1EAE

+ -
| Addserver . |
W JIRA
‘ 3 YouTrack

€ Lighthouse
i@ PivotalTracker

¥ Trac
| @p FogBugz

| W Mantis
| @ Generic
&: Asana [G] 8
| @ Assembla[C] |
& sprintly [G]
A Trello
| % Gitlab
- 2 Bugzilla
. ® GitHub |

Cancel

B 46—6

AILAEF], BRIAZHF JIRA. Redmine. Gitlab, GitHub 5% W) Bug B HI RS, A LIRS
P BN EL A FH B B Ge i AT 168, BN 1E4E Redmine, S H G0 E 46-7 T 5 (Y TC B 00 1f, 5 B
B Bug REMHNE . REVH P2 AESEEE.
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Configured servers:

+ -
- Commit Message

Share URL

Server URL: | - S - -

Username: | B

Password:

Project:  Set URL and password/token first

Include issues not assigned to me

Use proxy Proxy settings... Use HTTP authentication

? Cancel

B46-7

$46%Z Android StudiofRFFT EE&NEN T EE
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$47E
Android8gillitiESR @7

BTN ( ORI | Unit Testing ) 20 EEFRL (CARPFSOHRY B/ NRAL ) Rtk
TTIERPER S A TAE . B ST N W i/ N T . 7Ed Refbsfe b, — oot
AR | REL RS X T e X G AR, B /NROCHURE T, AR GRS ) gk,
HEIRAER (7)) bk, — 4 F

B e IR, STl R S K AT, 7R R SMNAA T B g RS B
XK IF % (Test Driven Develop, TDD ) ff, ZRITFA NG S Hocilid, RarITHHE
R0, Gt A AR UEREAS i e A goiE, AT A i ool a2 )5, A
T

IR BTTINIA B R RO FAL (R — e 7 S [ AR B A ARG pim A e e, AR
%, HARENRZEOTENGUEA RS PouilliXm iR, WAy e Seik, S
X BRI A IEA SE B AT 5 FORAS ST v, ol T i i SR A AS A A R RS AS B8 PR ik
R, TFRANGUEEA EBR T MPEI GO R, I8 24000 8] 25 405 ol U6 ansiet b
FERM TSR, IR AZFI4 S 1 OCii A B R EHES

KB T A A B SE PRl AR PE A TAER AR THE (B HITii 2 AR T — > B
PERWAT /DY, BERRPERIAF AL —AN 220 R A KRR AL, Sl B T & A Bg o
HAYTIAKY bug, AT PRUEREAR 2 B9 A E Al

47.1 Java ByilliiESE JUnit'

JUnit 212, W — Java 155 BoeHESE , f#iFH Android Studio HYFE

1 http://www.junit.org/
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Fig B AN TR, BRIAS AR ek B 5, RIS 45— JTUnie (9 87 2],
W 47-1 s, sreftest H sk Java BTN H S, & B A4 H SREHGF sre/main 250,

w [ UnitTestDemo [~/ Deskiop/ EE 81 UnitTestD
i [ .gradle
= E.idea
v Chapp
i build
[Z1libs
v Lsrc
= [androidTest
& L main
v [Irest
v [Zjava
b Elcom.ascel885. umttestdemo
‘* - ExampleUnitTest

5 .gitignore
[wapp.iml
18 build.gradle

E47-1

A ExampleUnitTest NZSUTT

import org.junit.Test

import static org.junit.Assert.*;

public class ExampleUnitTest ({
@Test
public void addition isCorrect () throws Exception {

assertEquals (4, 2 + 2);

LLEF
o HOTIZE M4 — ML Test 4552
o FAITIHA T i B ] @Test TEM#ARIC
o WUEPOCIK M S5 R — M Assert BT EL, AN assertEquals, assertTrue,

assertNotEquals , fail %5,

FEMEFH JUnit 424509 APT 2Z 0T, F840 175 ZAE build.gradle ST AN F A
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dependencies {

testCompile ‘junit:junit:4.12°

TE JUnit 1, BT @Test, % HMNIEMALA -
» @Before: F/RTEE B @Test FRic A A 2 Z 00, ARE S H#E @Before Fric 1Y

Hike

* @After: FRARTER MY @Test bric MM LR Z G, #EEE R @After ARiCHY
Fiko

* @BeforeClass: TEHAT—ANRZEM FrA K ik 2, SRAH—RkX A iREH @
BeforeClass #Ric iy s .

» @AfterClass: $AAT78— MRS A il k2 m, SH—xk AL @
AfterClass FRic i s .

* @Ignore: XSS RLLNATr ik o] GERT AL T A Al KB B, R4 N T ARAUEA i 4
AMAKBIEF 21T, ATLAER] @Ignore FRicix S610r 1

47.2 Android B5tillizt{EZ2 Robolectric 3.0*

Robolectric 4& Android ¥ L4 FIE S oCAHESS, BB AR EL M —E JVM
fENSIZITHY Android TURS, MM SEHUE S Android FREEHEITIIA ., Robolectric BB A Z 3.0,
1E Android Studio FPEERARTI S, B JEAE Build.gralde X5 AMKH, T Robolectric i T
JUnit, HthFRE—FFIA.

testCompile “junit:junit:4.10"

testCompile “org.robolectric:robolectric:3.0"

SR 5 TE B ITIMAR S A i A1 RobolectricGradleTestRunner JCBG R .

@RunWith (RobolectricGradleTestRunner.class)
@Config (constants = BuildConfig.class)

public class SandwichTest ({

1 http://robolectric.org/getting—started/
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Robolectric [ T/E H M JUnit —FE, AP sreftest H 53¢, [ Robolectric 1] P77 {8 X
Android H1f# Activity, Fragment, Servie. BroadcastReceiver Z54 {417 5ok, Xt Activity A
WA F a0 R, titlelsCorrect il i FIWT Activity BUFREUE S IEAAEHIWT Activity BB IEH S
.

@RunWith (RobolectricGradleTestRunner.class)

@Config (constants = BuildConfig.class)

public class MainActivityTest ({

@Test
public void titleIsCorrect() throws Exception {
Activity activity = Robolectric.setupActivity (MainActivity.class);

assertTrue (activity.getTitle () .toString() .equals( “Deckard” ));

SR, EATLINR Activity BOAE AR, SR)F 8 R A AR i R R T IR SRS
H R FIWOR A IE 24T, T 1 896758 i FIWT— 1 TextView 285 HUEUR 7 IE B R UE 2
Fep bRl niv8

@Test
public void testLifecycle() {
ActivityController<MainActivity> activityController = Robolectric.

buildActivity(MainActivity.class) .create() .start();

Activity activity = activityController.get():;

TextView textview = (TextView) activity.findViewById(R.id.tv lifecycle
value) ;

assertEquals ( “onCreate” ,textview.getText ().toString());

activityController.resume () ;

assertEquals( “onResume” , textview.getText ().toString()):;

P42 {8 ) 1T L2 LB 5 SCRY, Robolectric MY SRR UL 20 E M, (R0 324
& H R WEER . B S I
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47.3 Java {E#LMERHESE Mockito!

FERITIR AR h, TEAEAFAE —SEARMEA Al ARASAS AT REA BRI X R, Oy 1 IE R b 7
i, T QI R R SO S FL LA X A, MTA B EH AR H . Mockito
FE—IRKAY T Java JF A AORLLIINAAESS , FEREFHZ AT, 09| AmEUE .

repositories {
jcenter ()

}

dependencies {

testCompile “org.mockito:mockito-core:1.+”

FeAE 9T LAIT AR AT Mockito A58 KRINRE T .

47.31 1TARLIE

7R BB UE FIR AR I HEAS Mock X GURAIAT 1T RAE, 91 7 502 HEL v 4 o Al 10
Mock X% G 1T Mock J7ikB#H @Mock MHEMFSEIL, BIESEMRZ IS, AT LMEA T 4
ABFEAE ] Mock %%, il verify 5B uER N AR R A A TRE, WAL

import static org.mockito.Mockito.*;

// BlERED List A mock X4

List mockedList = mock(List.class);

// fHiH mock XTEATHEAE
mockedList.add( “one” );

mockedList.clear () ;

// BEUERT ] AR A T
verify (mockedList) .add( “one” );

verify (mockedList) .clear () ;

1 http://mockito.org/
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47.3.2 Stub ( #ER%L ) BER

#eo

Stub Fl Mock #BJ2& FIRBLLL R GEAMERARAY , Mock U] ) Wil i3 sk i 2 2

Stub )2 FK 58 BAUSMTMAE, Mockito F{HH] Stub B6IF11F .

fcke
18]

r

// B#EH LinkedList MY mock X4

LinkedList mockedList = mock(LinkedList.class);

// TE mock XELIEAEPITIARAEZ AT, i ANEPREL
when (mockedList.get (0)) .thenReturn( “first” );

when (mockedList.get (1)) .thenThrow (new RuntimeException()) ;

/7 FTENH “first”
System.out.println (mockedList.get (0));

// PGB R
System.out.println (mockedList.get (1)) ;

// HT mock XREARX get (999) HAEMATIHME, FHEM  “null”
System.out.println(mockedList.get (999));

Mockito BIZHREAER £&, BET L Mock Fil Stub, "Eib 745 Mock SE0UCH . X E Y

REANAT Spy BrfEAF, AR LAZ LR 5 SeRy '

1 http://site.mockito.org/mockito/docs/current/org/mockito/Mockito.html
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Android UIBzE izt
HESRET T

F Bl A i e N G XCT, o 2Z s S AT I IR e A P A shikd s iy
A A RER LM b1 2 i FJ FABNE S S, AR e
M. A SIS TN G T, e e 1R

4 5 A BA I & B A TS . YER Android JF % A 63 0] g P 4 fih (7 46 0051
HL/\ﬂ‘/T\Z {HREE T LN ZE & 1. Android & EE]4 K, ML TR Z A shibilitHESE
NSRS Monkey , MonkeyTalk , Robotium | UlAutomator , Appium O TR o 111 e T M 42

48.1 Monkey

Monkey & Android SDK HATHIar 217 T H, EnlLlairEfl s s & B3 &, ©
FEAR i PR 3 ) FR 48 Ak DA REATL A P S 3 DA iy S B 1 FH A 7 T i s H Y, Monkey
WS — b kg 1 I G s P Rk Py PR AT R e o A5 W 2 o A S 1
¥ % # EALIRRE, Monkey Wi/ A& BN FH o] GEAEAE ANR (—A4~F-Bt. Monkey W47 4~
FEAFF

o HEEXTRIHHIT APK G iEA T, A4 — e 1) s PRYE

o U FH AY S B SR BEH LA R, ASRE F1 e X

o TJLAEEXT Monkey MR XT S, SefFmgchs, JEM, Mgt f i

it B4 Android SDK [MEEAS )5, {Ean 27T adb shell monkey H[ ] J3 21 Monke 2y
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48.2 MonkeyRunner

MonkeyRunner {2J& Android SDK $#24L# T E., # It Monkey 15, E&—1 APl T.Ef,
{# ] MonkeyRunner $£{}tf) API 0] LASEPRTE Android fUHSZ Ah5E SR E v 2 g 4F42 4] Android
HL & FIRELAS . MonkeyRunner (9 F 22351 H (192 MR Th 8 L K HEZR /K L #5 F AR
PR, s ks ool E M55,

MonkeyRunner & Android AR ERME T DL R 45

o ZVLEAEN . MonkeyRunner APT AT LU AN [R] 8 15 25 AL 25 SL e iR 1, FeiTnT LA
— WK LA ) LSRR s ERURY, R T— a2

o Jifigili: MonkeyRunner A] LLAREFH A shAT— R IDREM, W38 275 SR 0t fh s
LRI, SRS W 25 R A BE R AT

o ML MonkeyRunner ] LLEATRANN A, JF4 FL45 8005 5 5 © A0 1E #4550
BT L, MR R FH A TR RE A [T

o W[4 JEM) F 8k : MonkeyRunner J&—/~ API T HAL, WL o] LA A Python f&HR
MEEF I A —E R R H Android ¥ %, MonkeyRunner {f ] Jython, MifijSEEL
MonkeyRunner API 5 Android HEAERRAA A T2 H .

{13 —H2A9 /2 Monkey Fll MonkeyRunner &R &3 T AL A5 25 AT LA HESE

48.3 UlIAutomator

UlAutomator #& Android 4.1 Z A4 ) Android UL H Zh{bii T B, A E3CFFrf Android 3¢
FAE, Blngd . B, CRMA%, EATEMEAE 7RIS . UlAutomator
[ 5 BR Android WUASES T 4.0, T HLAE 4.3 L FMRGTCIEMRIEEEL: 1D FEATHRME, X Web
GUIHD H SRR A bRk A7 s R

Android SDK 4.1 it 7 LA~ T ERSEH Ul A gk,
o uiautomatorviewer: — &I L T 555 F0 404 6 v s Ul 3840

* uiautomator: —>H :J:"j:f)u A S sR B0, S AN E UL 45 Rl APT ANk
P HCIIRAOEI G, 3SR T B A A
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@ Android SDK Tools, Revision 21 or higher .,

O Android SDK Platform, API 16 or higher.

48.4 Robotium'®

Robotium & — @ IFEREF KT Android V& 09 H s bMERHELS , & 552X 0 R T 28 £ i
i, HRAER) APT B TIRSMEEM ik, MIASIT & & 0] DI LA A8t milin il . K% .
Wah . SRS, FIRHREEE T AR AR S S AP 3O, XS N A e T B R A

Robotium FE] LS *HERS S I, tn] AEEX APK SCUFHEF TN, AN Xt APK 4T
WM/, EERE IR APK A B A MFN&E4 .

UTAutomator £l Robotium #5224 LFA0 I HESE

48.5 Espresso’

Espresso & Google B J7 7 2013 4F4fi th 9 Android [ Sh4L I IAHESE, AHXF T b T A,
Espresso 1] API SEHURSHA, JFHHUBSE/NERS, 552, En B b RES R i)
5%t Android B I UL RACHS . Espresso $ERUAE Testing Support Library’ o1, AT LR @] A

48.6 Appium*

Appium & H A D g 5k K B 2 I 8 5 % 8 shim A S AKHESL, & SZFF Native app
Hybrid app Fll Web app (91K, [RIASSZ4F Android #1i0S F-£5, Appium 0] LLAEHE HREEHLG]HE F
A T Appium 25T Selenium B9 client [, P E 0] LU 20008 5 4 5 0 41,
£14% Java, Objective—C, Python, Ruby., NodeJs %, FF&& LI A MERE A KAIES .

Appium BB RS EERE AR LA AR 00 S OB, T ELZ A7 IR % . Appium
(X SRR, AT 100 B HHF & & TE Github R4S FPEAL S A TRRS, Horh SCyekHn
PR BG4

1 http://www.robotium.org

2 https:/eode.google.com/p/android—test—kit/wiki/Espresso

3 htpsi//developer.android.com/tools/support=library/index.html
4 http://appium.io/
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AndroidgF SIS 2 HrSEkk

PRI IR, B AR LA R S M F R MU A B Bt ok, MRS
HISE AU — V) TARRIT IR, a2 TS S RER KR |, bugs BESL . (URS BT Y
ALSE TAE . A TR U U SR U — A B TAE - (A ER SR B i THEEH
FACHS LT A R AFAE I B

fE Android JF &, A MU K2 M) SRR E Aot T A HE A, e0715 52 0E
3 UTER e ol B = CherkSlyle' . Java B ASACHS A T H FmdBugs:\ Java $ AL 43 4 T H PMD’,
Android 1SS {4k T H Lint*.

49.1 JavaftiB#liBEE T R CheckStyle

CheckStyle J&2— /1%t Java ifi 5 FACHEBLYER A T H, BOAEN T, EE0E Google 1Y Java
At AL TGN Sun BACASHIYE, RNy E SRS ERTECEARY, ASEAYEBA AT LIRS 8 B 6918 Sl Xk
AR A TR BY sl R

49.1.1 GradleF=

BN TR ZEARYE CheckStyle HYE T SR #A TR A AL A RC &, 24 G E S
* checkstyle.xml: G KON ACE SO

https://github.com/checkstyle/checkstyle
http//findbugs.sourceforge.net/
http://sourceforge.net/projects/pmd/files/pmd—eclipse/update—site/

E SRS B S

http://tools.android.com/tips/lint
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* suppressions.xml: “TFEHEBEREIR SO AT ZAG A Y AT LATE KA SOl T Rc

SC LI 4 T 5 e e 2 B I A PR AR i T R 4, 4 TR IRATTHE TR H 5%
TN config B HESE, & H M TABCEA TRP LR EEE, flin F8Re 00 g
FE, B EFR, BEREFER, UMM AR E (SRS, BAERE R
MR —FH, FHECEXTRIR gradle SCHF, FIAMCHS & H SR 48 quality, gradle SO
44 M quality.gradle, [RIFFE quality HsEAPBIEEDIASF H %, 205 SR AF 0 ARG T - A B
B, A H SR NIE 49-1 R .

{ MainActivityjava % | (& quality.gradie » | 14 channetg
package com,ascel885.androidqualitydemo;

%
1
2
3 import ...
7
8

[
*
» [zapp &% public class MainActivity extends AppComp:
L j
k4 14 dverride
11 W] protected void onCreate(Bundle savedIr
12 super.onCreate(savedInstanceState)
- 13 setContentView(R. layout.activity »
* [ qualnv 14 }
v 7checkstyie ig diverride
17 &/ public boolean onC ateOptinnsmnu(Mer
18 f7 Inflate the menu; this adds 11
19 getMenuInflater().inflate(R.menu.n
20 return true;
21
22
23

o' channel.gradle 25 Wl
#! module.gradle | §2
¥ quality.gradle ! 27
1 style.gradle 28
¥ "1 gradle { Zg
] 49—1

FILOU) B SCPE I H SRS E NS, 1A ST IR 95 7E Gradle P HRAT CheckStyle i A4F (1)
Task, WBAUIT.

apply plugin: 'checkstyle'

task checkstyle(type: Checkstyle) {
configFile file( “${project.rootDir}/config/quality/checkstyle/checkstyle.
xml” )
configProperties.checkstyleSuppressionsPath = file( “${project.rootDir}/
config/quality/checkstyle/suppressions.xml” ) .absolutePath
source ‘src’
include ‘**/*.java’

exclude ‘**/gen/**’
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classpath = files ()

7 TR2(Y) Application Module [ build.gradle SC{4H R quality.gradle SCHARIAT AL

apply from: ‘../config/quality.gradle’

A1 49-2 WY CheckStyle Task BV $A4 7 4mtd HLVE (ARG A .

| Gradie projects i in
D+-@ % % B 5
¥ g Tasks §
w ['gandroid =3
» L build ‘§
[ build setup !
” help e
% install Lg
7§ verification E
¥ ['jother f
4 assembleDebugUnitTest |
# assembleReleaseUnitTest
i checkDebugManifest

4 checkReleaseManifest

i checkstyle

B 49-2

49.1.2 Android Studiof{E Azt

F1IF Android Studio i Preferences MR, #EFEIHAHT Plugins HEIT,
8 2R 45 S I P E R CheckStyle—IDEA ff{AF#EA T 224 RIAT, nf&] 49-3 B

| PMugins
. Checksiyle

# Appeacance & Behavior

Appearance
Wenus and Toolbars
Syvtam Settings
File Colory
Scopes
Natifications
Gk Lists

Code Litter

o Jerstyle roas dethrien

4 JQAssistant Plugin L Wk | ChangeWotes

w CAPlug W SR

» Other Settings L QAPlug - Chetkstyle O e

QAPlug - FindBugs o e e
QAPlug - Hammurapl ” whkn | e

» QAPIG - PMD Wik i

rovides both
v s with SEEREEn 6.1 from witue IDEA,

Trw phy ia Mﬂmm(ﬂ'l‘lﬂl excuphons being
o ST, i st vacin

et ity

{822 CheckStyle, FE5ft
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{475 AR L Gradle J7 3R SF AR JEAG A H i AT AT DL ELHE RGEBREE BN IRAS AL, Gradle J5
S S AEFFEEAE BB AN Jenkins FPEH]

49.2 JavagFSHKiB o2t IEFindBugs

FindBugs J&— 1%} Java F IS AIF S TE, Bl 715655 — g s 01T
X ok & IS T AT REAEAE RGBT FindBugs 25 %FF I B0, Hik, HEY
ekt java SCUFRIEN class XM, Z A A REIF UG FindBugs. [AIFER), FindBugs tiA PiFpfl
k.

49.2.1 GradleAzk

FindBugs AYHLIN AL B SC4 45 4 findbugs—filter.xml, FH 51 X A A DA d E2 5l 5 ] LA
ZE AT IR BE B AT BT 0 SCIF2ERY . FindBugs (Y Gradle Task 5& LANF .

apply plugin: 'findbugs'

task findbugs (type: FindBugs, dependsOn: assembleDebug) {

ignoreFailures = false

effort = “max”

reportLevel = “high”

excludeFilter = new File( “${project.rootDir}/config/quality/findbugs/

findbugs-filter.xml” )

classes = files( “${project.rootDir}/app/build/intermediates/classes” )

source ‘src’
include ‘**/*.java’

exclude ‘**/gen/**’

reports {
xml.enabled = false
html.enabled = true

xml {

©408 e



destination
}
html {
destination
}

classpath = files ()

#49E AndroidB AR AHTEE

“$project.buildDir/reports/findbugs/findbugs.xml”

“Sproject.buildDir/reports/findbugs/findbugs.html”

M Task 9% L o] LA i, FindBugs A% SCAFZERY AT 3£ £E xml 5074 html 485X, @t

49.2.2 Android StudioffE4 A%

Fic & ] LS AR e el 2o e . — MR A S e e Y hem) A5, RO EEME SRR, BT
FindBugs Task (14 /5 ¥ CheckStyle Task FE—FE,

[f] ¥, 38 i1 7E Android Studio fY Preferences — Plugins "8 % FindBugs BJ) ] ¥k 3| Jf %2 3%

FindBugs ffiff:, &l 49-4 iR,

LR ] Browss Reposifories
< findbugs W ategory: Al -
Seirt by e OGS INT EGRA TN
» Code Linter e s QAPlug - FindBugs
o FindBugs-1DEA o fewa
# (nnerullder MIUER e module for QARG - an Intell IDEA plugin t manage
t DI Lad moqiuﬂvlyuhm imegrales tols such as PMD, Chackstyle and
. jQAssistant Plugin PPN '
Added support for FEEEE 301
# QAPlug el Vendor
SoiDevelo
s QAPlg - Checkstyle M kg xg&f‘-ﬁﬁ%%‘m
1% fgaohug.com
Suzs
» QAPlug -~ Hammurapit ThwER sam
W QAPlug - PMD R e
HTTP Proxy Settings... Manage repositories...
494
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49.3 JavagaSKiEotr TEPMD

PMD J&— 13T Java IRACESAGERSACHS 0T T H, HIJHEYS FindBugs JEH ML, HAE
—NREXT Java WEAREDHEAT 0T, — NRENXT Java FWEHET O, MEINREA S, BT
ARARER, MEMHLAERER.

49.3.1 GradlefFz

PMD (R AL {444 4 pmd—ruleset.xml, Gradle Task & XU F Frzs. [RIFER, i S
REATEERE xml 50 html, AATEEPERVE, FAT— MR himl #55X,

apply plugin: ‘pmd

task pmd(type: Pmd) {
ignoreFailures = false

ruleSetFiles = files( “${project.rootDir}/config/quality/pmd/pmd-ruleset.

xml” )

ruleSets = []

source ‘src’
include ‘**/*_java’

exclude ‘**/gen/**’

reports {
xml.enabled = false
html.enabled = true
xml |
destination “$project.buildDir/reports/pmd/pmd.xml”
}
html {

destination “$project.buildDir/reports/pmd/pmd.html”
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49.3.2 Android Studiot&E& A3t

[A]¥E, i EE Android Studio B9 Preferences — Plugins H4# % pmd B4k 2543 pmd {4,
anpE 49-5 s

e o _ Browse Repostodies
pmd ' 3 O (Campory. Al -

» Code Litter

.+ FlexPMD Plugin
o PMDPgin
» QAPlug
Comemtibitly changes 1o suppod inteti) IDEA 14
&+ QAPlug - Checkstyle IAEER  gcr
) - -
. o v wmewe | MRbYACKIOWD M
4 QAPlug Flv:dlugi it iy
Pugin homepage
# QAPlug - Hammurapl nonchvgsom
« won R
saMm
HTTP Proxy Settings... Manage repasitories...

49.4 AndroidfXi3{itt I ELint

Android Lint T-HJ& Android Studio B4 f9#SIUK A TR, BATEI/LD TAEARRZ,
Android Lint 2% [ 15X Android 52 Hil BURE AL, PR AT ARG A HHARZ Android 454 A4S Bk
M. BIET R, @S ERS AR S FEN S, BRINGERIIRNFHZETT
Lint & — AR,

49.41 GradleFzX

Android Lint BFEC B 0444 4 lint.xml, Gradle Task & XUWF

android {
lintOptions {

abortOnError true

e501 e



Android & ki

xmlReport false

htmlReport true

lintConfig file( “${project.rootDir}/config/quality/lint/lint.xml” )
htmlOutput file( “$project.buildDir/reports/lint/lint-result.html” )
xmlOutput file ( “$pr6ject.buildDir/reports/lint/lint—result.xml")

49.4.2 Android Studiot@d&EH

Android Studio [ S T Android Lint, F R4 8 ot TR IS —AS S0 2, 7E
HHSE e R Analyze — Inspect Code..., B[ AT Lint #5328, WP 49-6 FiR.

= wwg New T pu;wm W' (@ qualtygradie x | @ ape ¥ 1| (2 channwii
v [JAndn apply plugin: 'checkstyls'
» g % Cut %X apply plugin: *tinddugs’
» .4 O Copy RC | apply plugin: “pmd’
» bt opy a5 Plain Tex ~ | check. dependsOn * checkstyl tindbugs', ‘pmd’, ‘li
v Iteo Copy Reference NOoxXC
= [ Paste 8V | task checkstyle(type: Checkstyle) {
i configFile fite("${project.rootOir})/config/quali
= Find Usages XF7 configProperties. checkstyleSuppressionsPath = 3
vr s
S Findin Path... aRF e e, |
*  Replace in Path... 0%R Inehie (o lom
Analyze » inspect Code..
Cade Cleanup...
Refactor Run Inspection by Name. ., AN ]
Add to Favorites . ConNgure Current File Analysis #H
w  Showlmage Thumbnails 3T Infer Nullity...
H49-6

KA RN 49-7 PR, SREAEEUNFATR 1T 7502,

ults Yot inspection Profile (prbject Dafautr!

-

b=
<
P

Spelling (1,015 iemy)

Android (17 items)

XML (29 nemy)

Data flow issues (61 itens)

Error handling (59 wems)

Control flow issues (92 fems)

Javadoc issues (834 ems)

Probable bugs (657 itemy)

Code style issues (137 (tarms)

Code maturity issues (117 iterms)

Class structure (435 ems)

Verbose or redundant code constructs (25 tems)
Threading issues (17 tems)

Performance issues (107 qeme

Java language level migration alds (25 tems)
Numeric {ssues (% rems]

Declaration redundancy (1 4 e
Finalization issues (1 icm)

Compller issues (26 items)

ke e e X
e pHEE

T Y Y VYN YR TR YYYYYYY

E49-7
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HF Jenkins + Gradle}2iE
Android{FEEEEpkimiFEIR IS

PR U PR B R T 5 P T ALY . R A O 1 T DA
PR, AL )t SR ATRE 0, SRR R, T LR A A
. ORI AP EAR ¢ LR 05 BT R I AT RO RE R, Ik
. DRSBTS

oL LR ALY P AT W26

s —HREEEMIRS G X B MRE AR TS EMCIEITE RS 25 (svn 80 git) HhHIEK
T ACHS, I TR B g A T e et app BOZEead, [ 2 M 2438 2 1] A
GURFERAE IS . 5 185 H AT shii ™= A0 A Android FI11i0S BIAFEA, FILX G55
B WUIR 55 AR LU 2% T Max OSX R 4011 .

o —REAiMIA Web U 0] LA 950 H BN EA R G @ pLsl, #AtEr [ 3h
532 ( Daily Build ) F1H 5 = shtag d@ i & 5 3K

H TR EREARCE, H R4 B AR R Mac + Jenkins 175 20 SEBURFEEHE L

50.1 TomcatfI TEFNBh

Jenkins JE—> Web BHFER:, S 1 iEHI B OHAB A BEAE VTR 2] Jenkins, B 9524 BHE
F| Web 55 a5, WEEI T, FATERE Apache Tomeat', FI'E M > FEfoB O RRARIAT, 4/

1 http:/lomeat.apache.org/

2 http://tomeat.apache.org/download—-80.cgi
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50-1 Frzs . FATEFREHTH KA 8.0.32, JHARIE RS FEXS A EARtL, X T Mac &8, F
#, zip B tar.gz ABAT DL,

lusp:t;n

| Results for inspection Profile (Project Detault”

» o=
Spelling (1 items)

X 5 A::m”l: (17 items)

z S XML (29 frems)

= & Data flow issues (61 itens)

- Error handling (69 tems)

e Control flow issues (7. nems)

- ¥ Javadoc issues (889 tems)

& 0 Probable bugs (667 jems)
e Code style issues (157 oms)

5 Code maturity issues (1 17 ftems)

Class structure (418 jtens)

Verbose or redundant code constructs (26 jteims)
Threading issues (17 items)

Performance issues (102 e

Java language level migration aids (55 wems)
Numeric issues (& itvmis)

Declaration redundancy (14 e

Finalization issues (1 (tem

Compiler issues (15 tems)

Y Y Y Y Y Y Y YR YT YYYYYYYY

H50—1
FESERNIF T RIS . W LAE B Tomeat 19 H L5 WE 50-2 Fis,

2 bootstrap jar
9 conf > catalina-tasks.xm!
" lib » W catalina.bat
LICENSE catalina.sh
“ logs » ' commons-da..-native.tar.gz
NOTICE # commons-daemon,jar
RELEASE-NOTES " configtest.bat
RUNNING txt configtest.sh
& temp » daemon.sh
" webapps » W digest.bat
= work > digest.sh

W setclasspath bat
setclasspath.sh

® shutdown.bat
shutdown.sh

B50-2
—MAHOL T, FRATERTT BT Tomeat #EAT4F [ XIECHE . DMEILTEREIEFF & A B4l
FaoK, AidxtFHE Jenkins 1M, BT EANMNTAGMH, hedfie, Hit—grs
AT HABECE . 530 Tomeat, HFEFE Terminal F1iEA bin H, $#ATII R4,

./startup.sh

BIAT 5 3 Tomeat AR 55 4%, WS BLANT T 4% .

-bash: ./startup.sh: Permission denied
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ULHH Tomeat/bin H 7 FHE A sh SCHBRAPITAPR, FEFHBH, 7 bin HREPATUTF

[

chmod u+x *.sh

1EH 8 Tomeat J&5, 7E Terminal FA] LAF R F H k.

CO02PC5C1FVH5:bin guhaoxin$ ./startup.sh

Using CATALINA BASE: /Users/guhaoxin/Downloads/apache-tomcat-8.0.32

Using CATALINA HOME: /Users/guhaoxin/Downloads/apache-tomcat-8.0.32

Using CATALINA TMPDIR: /Users/guhaoxin/Downloads/apache-tomcat-8.0.32/temp
Using JRE_HOME: /Library/Java/JavaVirtualMachines/jdk1.7.0_75.jdk/
Contents/Home/

Using CLASSPATH: /Users/guhaoxin/Downloads/apache-tomcat-8.0.32/bin/

bootstrap.jar:/Users/guhaoxin/Downloads/apache-tomcat-8.0.32/bin/tomcat-
juli.jar

Tomcat started.

X ZE T Y 28 Mo HE A 17 17] localhost:8080 BT LA F| 40 A& 50-3 frs 0 i .

Home C Wiki  Mailing Lists Find Help
Apache Tomcat/8.0.32 ‘gv h Foundati
http //fwww. apach orgl

™ Recommended Reading: Sarver Stats
% Security Considerations HOW-TO S
Manager App
Manager Application HOW-TQ it i AR
. ’ Clustering/Session Replication HOW-T0 | Mot Waneger |
Developer Quick Start
Tomeat Setup Heaims 8 AR Examples Servigt Specifications
Firnt Yot Application JDRC DutaSourcen Tomsat Vorsioos
B50-3

50.2 JenkinsfI FHEHIIET

1 Mac OSX R4t & %% Jenkins, W LLF| Jenkins' B M F %% Java Web Archive (.war) f,, F#
SERUG 135 jenkins.war SCIF, KX AN SCFE K13 Tomeat 1) webapps H 3% Fifi, #J3 Tomeat,
FED BE 2% R [l Hiht hitp://localhost:8080/jenkins/ BT FTF Jenkins B 01, 4N 50-4 7= .

I hitp://jenkins—ci.org/
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@ Jenkins CTI—
- . LU
& L] w Mane. £ roee Lacmaema
@ .
o
E50—4

50.3 JenkinsiR{4RIT=EE

F T SEHE Jenkins F%E Android Studio T F2, FR{T1FZ2e3E )T ILmb 46 14
* Gradle plugin: JHT3Z4F Jenkins fAU4 T Gradle F4EEIAS

* GIT plugin: WARACHEIELL Git Iy XFCE G, HIT3Z4F Jenkins FOBGERCASHEE il
% Git )%

* Subversion Plug—in: WURCHSZEZLL SVN a8 a0uE . AT 324F Jenkins FIBGEFL
FEAE M55 A1 SVN QP

* SSH Credentials Plugin: SSH UE-13iifd:, T3 4F Jenkins ASHoA7fi# SSH 1E15.
Jik7 Jenkins BT UL ARG HL " L OT LAFT A B Jenkins DU, £EX A GUH P EFT Jenkins
B —RVIACE, FIARCE RE 2R, G, £ 8%, WE 50-5 Fis

& " #iEJenkins

e 5y 56 5 0 A 04 S0 08 IR ER 9 40 L ) 4 L

A50-5

sl CEPREA R, JEAMRMAE R, F Rl RO IR g R s T
TRe, WHTEWMIGEIR Jenkins fHAREINT, $HF4 %5 Mgt 2 1% 50-6 frs
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RY/EH P

e

« Checking intermet connectvity

« Checking jenking-of.org connectivity

o Buconss
feon Stum Plugin ,w o
Credentials Plugin |} credentiats plugin (s already instalied. Jenking needs to be restarted for the update 1o take effect
SSH Credentials Plugin | ssh-credentials plugin is aiready instafled, Jenking nends 1o ba restaned or the update 1o take effect
Git client plugin Wi i b

N T

SOM AP Plugin W Bt
JUnit Prugin w B
Matrix Project Plugin W Wih
Mailer Plugin W Wik
Git plugin ,@g By
W2 Jenkins hp w

H50—6

50.4 Jenkins2Bits

ik Jenkins UL “RGAAH — AR, ATLLEA Jenkins M RECE I, TEXTT
i, FATFFEIEST IDK . Android SDK. Git. SVN Fil Gradle ;X SE 55 (U BLE -

50.4.1 BtE JDK IAEE

JOK
AR S
L JoKe
NS ——— 1,6.0.05 N/
T L3
L

B TIDK % ik

E50-7
50.4.2 fEE Android SDK IiiE
L4 S
wx;»‘?:‘;ﬂm varabias R
! jusersigutiackin/UibranyiAndroidisdk
L
ool Locafions

E50-8
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50.4.3 ELE Git %

Git
Gt instatations
Gt
Racee Defauit

Pam utats
i 1o Gd enecutatie gt

BRER

Ees

AddGR -

descriotion

A50-9

50.4.4 FEE SVN IFiE

Subversion

Suoversion Workspace Verson 17
EXchisaon (evprop name

©
o
Vaiigaie mposiory URLS up 10 the hre! varable name L]
W Update default Subvarsion credentials cache after SUCCORSIUN SUNENTIGANON w»
E50-10
Gradle
Gradin B & Gradto
""""" Gridioz.s L
GRADLE HOME 4 Wi
Hit R L

N Gradle

RETOmde LRNE

B{50-11

50.5 JOBHHXRIIRE

50.5.1 JOB itz

TE Jenkins B VLA ZE R BrE” 40, vEEE AR —A E e KURS BRI 5 A
Item 2 FRBI AT B —A4SHT 94 M EventBusProject i) JOB, TN 50-12 iR,
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ki A
i MemFH . £ygmBusProjsct

& ne W M O LR M R R

"- 1, e L A B 3
h R i

Wi AR ! External Job

¥ 5 et T
ff Gredentals 00, W T

L R

o
s - llﬁi;«);'
AR EREGGRER
ol st
12w oK
B
50-12

50.5.2 JOB HyFL &

BIAESERL)E , 7E Jenkins B UL AT LA BB @)X A4 JOB, fSdi#t A EventBusProject U1,
EESTL A" HH, $TJF EveniBusProject X4 JOB BYMECE TUME , oA Zhd & 065
CEMNFER, THEL Git AF#ATE, WFRZLL HTTPS Jraiih) Git, felbaln) 2w 2ne
# Repositories URL, J48§ 843 ( Branches to build ), #N& 50-13 ffis

Frapastory URL gy ygin, combgreaniobolEvarBus. g #
Craettists none - ¥ F
5
e
At Fmpasinry. Dobite Hugonitory
Branchos © a0 Brah SR (NATK10TWV) winaeier P
Al Branch Delate hruneh

BT (o) 0

B50-13

SRR, SSH rXin) Git, MATEERLE Credentials, o L& P Add 48, 7E#H
Y DI HH %P SSH Username with private key HR, ECEWE 50-14 fims,

@ Add Cradentials

inel S8M Usamamme win prva ey
£ holoa | aiirie, nooRn, e, ah ohL ame. 1 £
LA o

Cancrpon

Futante Wy et chrosty

Kot BEGI PGP PHVATE KEY BLOCK-
| Ve G of

XA Gt S04, 7 AT B OCHP L &SI B I
W'MOWNMWQ Fl‘lh“f" WBWMMVU‘ } o ]

L

E50—-14
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IR 18] JOB Ml & F i, BERERIA A INE 4 R ascel885 H) Credentials BIR i SSH /X
Vilal Git @ 1, 4nfEl 50-15 fi.

pLlit 2
None
ovs
CVB Projeciaet
- G -3
FRaposionies Feposiony VAL o g oithub, comgreentabotEventSun. git o
i N o et ——————
Creoemias Quhaomin DR pape

Beanchas 0 bulia Branch Speciher (blank (ot My} oyoaeen

H50-15

50.5.3 Gradle BB E

I FIRATW TR ZMH Gradle HEATHER, FHILTFERN Gradle AL EHXF R, HEilH
Bk R BE— Invoke Gradle seript 7, W1 50-16 Fis.

LoT 4
Mhesw -~

i Execute Windows batch command
Execute shell

Invoke Ant

| Invoke top-level Maven targets

AH50-16

AT B XHEHE, 250 Tasks. Root Build script F1 Build File jX =7 ,

o Tasks: HATEHITH Gradle {E55513.

* Root Build script: TR H %, WIRTFETE Android Studio FRAMERH H 454, ATLIA
BIEE .

* Build File: f&EWEICIFROAE, WRMESCFEIEEOARbuild gradledn 4, WAk AT
PAA A8 5E -

T B WA 50-17 Ffi7s .
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Specty Geadke busd e 1 rur Also,
Forco GRADLE LISER HOME 1o use workepace

L3

Invoxe Gradie script o
w0 Invoke Gradie @
Gradtle Varsion (Detaut) L

Usi Gradie Wranpor @
Bully siep sescrption @
Swiches £
Tasks S He
Roct Budd sript SWORKSPACE} o
Bua File S{WORKSFACEbutd.gradie L

L

B50-17

Horh ${WORKSPACE) #/5% JOB () TAEIX, WORKSPACE & Jenkins FiliE A9BSR &, Xt
F EventBusProject iX/~ JOB ) TAEX A WA 50-18 iz, XEESCAREM ETHACE K Git ik
ERHENA S

& EEs

o #a Workspace of EventBusProject on master

- 3R
: w ’

W oo
Wy wm gy
[YELLT

& 2% Proea @ EveniBusTostSubserbarinar
/. En Boace/wiapper

Build History BREE -~ ) Jravs e

B50-18

50.5.4 MEMEZRPEE

Jenkins S A 2hifi % JOB BRI, BRI AC EADE AR A AR SEBLAY, T EA PR
* Poll SCM: B E E M 2 H I ACAS IR 55 4% 2 A U B0, WA MBI BOF i, &
WARATF R, QNP S0-19FT7R, AT E B0 Fik & —IK.

¢ PoaSCM L
LY PP

Would tast hive run at 20165272011 WM TF00RT 0% 2TH CS\T; woulk next run at 20168 21205 BN T F0GRIADSH2TH CST,

E50-19
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* Build periodically: & &R &8 SR T AL S, WES0-200%, AT E GRS
SERT R EE

 Butd pariodeally Y
ras HEee

Would taat have run a1 20168 2H 2055 BB 13 0B0/AE<534 CST: wous ne run w 201642215 WIET : 5.08946:7534) CST
E50-20

H R A% AEERAT L2 Jenkins B8R, il FPEHBRIGHIIM S, B2 B H
LS A

This field follows the syntax of cron (with minor differences). Specifically,
each line consists of 5 fields separated by TAB or whitespace:

MINUTE HOUR DOM MONTH DOW

MINUTE Minutes within the hour (0-59)

HOUR The hour of the day (0-23)

DOM The day of the month (1-31)

MONTH The month (1-12)

DOW The day of the week (0-7) where 0 and 7 are Sunday.

To specify multiple values for one field, the following operators are

available. In the order of precedence,

* specifies all valid values

M-N specifies a range of values

M-N/X or */X steps by intervals of X through the specified range or whole
valid range

A,B,...,Z2 enumerates multiple values

To allow periodically scheduled tasks to produce even load on the system,
the symbol H (for “hash” ) should be used wherever possible. For example,
using 0 0 * * * for a dozen daily jobs will cause a large spike at midnight.
In contrast, using H H * * * would still execute each job once a day, but

not all at the same time, better using limited resources.

The H symbol can be used with a range. For example, H H(0-7) * * * means

some time between 12:00 AM (midnight) to 7:59 AM. You can also use step
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intervals with H, with or without ranges.

The H symbol can be thought of as a random value over a range, but it
actually is a hash of the job name, not a random function, so that the value

remains stable for any given project.

Beware that for the day of month field, short cycles such as */3 or H/3 will
not work consistently near the end of most months, due to variable month
lengths. For example, */3 will run on the 1st, 4th, --31st days of a long
month, then again the next day of the next month. Hashes are always chosen
in the 1-28 range, so H/3 will produce a gap between runs of between 3 and
6 days at the end of a month. (Longer cycles will also have inconsistent

lengths but the effect may be relatively less noticeable.)
Empty lines and lines that start with # will be ignored as comments.

In addition, @yearly, @annually, @monthly, @weekly, @daily, G@midnight, and
@hourly are supported as convenient aliases. These use the hash system for
automatic balancing. For example, @hourly is the same as H * * * * and could
mean at any time during the hour. @midnight actually means some time between

12:00 AM and 2:59 AM.
Examples:

# every fifteen minutes (perhaps at :07, :22, :37, :52)

H/15 * * * *

# every ten minutes in the first half of every hour (three times, perhaps at
:04, :14, :24)

H(0-29) /10 * * * *

# once every two hours every weekday (perhaps at 10:38 AM, 12:38 PM, 2:38
PM, 4:38 PM)

H 9=16/2 * * 1=5

# once a day on the 1lst and 15th of every month except December

H B 1,15 1-131 *
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BUILD_ NUMBER

The current build number, such as “153”

BUILD ID
The current build ID, identical to BUILD NUMBER for builds created in 1.597+,
but a YYYY-MM-DD hh-mm-ss timestamp for older builds

BUILD DISPLAY NAME

The display name of the current build, which is something like “#153” by
default.

JOB_NAME

Name of the project of this build, such as “foo” or “foo/bar” . (To strip

off folder paths from a Bourne shell script, try: ${JOB_NAME##*/})

BUILD TAG
String of “jenkins-${JOB_NAME}-${BUILD NUMBER}” . Convenient to put into a

resource file, a jar file, etc for easier identification.

EXECUTOR_NUMBER

The unique number that identifies the current executor (among executors of
the same machine) that’ s carrying out this build. This is the number you
see in the “build executor status” , except that the number starts from 0,

not 1.

NODE _NAME

Name of the slave if the build is on a slave, or “master” if run on master

NODE_LABELS

Whitespace-separated list of labels that the node is assigned.

WORKSPACE

The absolute path of the directory assigned to the build as a workspace.
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JENKINS HOME

The absolute path of the directory assigned on the master node for Jenkins
to store data.

JENKINS URL
Full URL of Jenkins, like http://server:port/jenkins/ (note: only available

if Jenkins URL set in system configuration)

BUILD URL
Full URL of this build, like http://server:port/jenkins/job/foo/15/ (Jenkins
URL must be set)

JOB_URL
Full URL of this job, like http://server:port/jenkins/job/foo/ (Jenkins URL

must be set)

SVN_REVISION
Subversion revision number that’ s currently checked out to the workspace,

such as “12345"

SVN_URL

Subversion URL that’ s currently checked out to the workspace.
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