1.0f7% Android BT AT

android PEREEE 2 N RN UT Rl B

B4 MR B IFER Sk, A T H TraceView iX/2 androidsdk E# 1 TAE, F T
T PR ECFE I 1)

UI # R0 Hr, wTbAfg 2 B, —Bal 2 Hierarchy Viewer 7 LUE %] View K4 72
W, LARAFEAS View R bNER i ia) .

XA DURBRE AL EI AR layout & View FERTH K.
AR EE EE X View KR/ view (12K

2.4 2B T2 RE NI

P A7 i ke A2 3T S ) ) AL

A g 2 R e A 7 A e AR A SR AT« A A i J ST 0 R R A R A o o U3 ke
R IR RETCIE SR

L SR HRIEN AR

F %2 hashmap, Vector &, WIREFH&ES XEESEAH KN setnull i, e
—HEFA X,

II.remove J7i%kTizMIFR set #2 Objects.hash(firstName, lastName);
£ i, hashcode f24)5, #iikf 7M% remove 1.

II1. observer FATAEAEF VAT 28 F I, 1345/ addxxxlistener, {HJ& 43 ATA T Z 1
e, ~id removexxxlistener, BLA S NAE leak.

I~ #& %A unregisterrecevier

IV. & FhEUE S S5, #5035 % contentprovider, io, sokect %%. cursor
V. AR

java RN (EAWEHID , SFAE RIS H this.

Frl il g new Thread iX#h, 5 8&REIEAE, UABRBRAPATERE, activity A4
ARl

Context B35, 24 TextView ZEZH2FA LN XRS5 . ik static drawable,
w2 S EZ N AL

VI. 5§45
Rl AN ERAEENR, SFEAEANERINE AR, ATEPRIR, WA leak.

3.0f# 4% OOM R



5 OOM J&ft4?
MR ERTE - BORTAAE, ER AL M5 AN R R, B S GC ##AELLE
XmheH OutOfMemoryException k2 OOM

Android ) OOM /E 4 FF?
AT WA A APP XA RS, android N4 app WE T — A WAF LR,

public void getMemoryLimited(Activity context)
{

ActivityManager activityManager
=(ActivityManager) context. getSystemService (Context. ACTIVITY SERVIC
E)

System. out. println(activityManager. getMemoryClass()) ;

System. out. println(activityManager. getLargeMemoryClass()) ;

System. out. println(Runtime. getRuntime (). maxMemory () / (1024%1024)) ;
}

09-10 10:20:00. 477 4153-4153/com. joyfulmath. samples I/System. out:
192
09-10 10:20:00. 477 4153-4153/com. joyfulmath. samples I/System. out:
512
09-10 10:20:00. 477 4153-4153/com. joyfulmath. samples I/System. out:
192

HTC M7 s2ill, 192M EBR. 512M —EH T, 192M mig LR, 1H7& i T 5 sk ki
M, android LY —/N 3 KE RAM,

a4, OOM

P> AFERT BRI &5

I.ArrayMap/SparseArray 1{# hashmap

I1.3F %7€ android B ] Enum

II1. 58/ bitmap BN A i H

o inSampleSize: Fatbl, EHER RN, FATFHELITEH—NEER
ARTCELA, R AL EL R R BRI .

o decode format: fRiGH, %%
ARGB_8888/RBG_565/ARGB_4444/ALPHA_8, FIEIRKER.

IV IR E R RN, SRR R mT B e 4 Bk

N R EEF A



RZHN R, #BRF AN R AR
L.listview/gridview/recycleview contentview & H

ILinBitmap &YX TN RINE
ARGB_8888/RBG_565/ARGB_4444/ALPHA_8

XA IFRAE R N AR A A, RN Ek b T ok B A i o
11384 7F ondraw 7 B new X%
IV.StringBuilder ¥+

4.Android PUIAHIRRMEIRKIFHE

CrashHandler
K2 S Thread.UncaughtExceptionHandler

SR 5 /& 1E application ] oncreate B[/

5.ANR &f+47? E#aMER ANR (EE)

ANR->Application Not Responding
Wik R LE R E T TR N, VA IR R
=FhRA.

1) . KeyDispatchTimeout(5 seconds) --= ZEJS 7 Fi b ml i 55 =4 75 45 s 5] 5] N TE i)
A

2) . BroadcastTimeout(10 seconds) --BroadcastReceiver 7E 5 & i 8] P To i Ab PR
TR

3) . ServiceTimeout(20 seconds) --/MiZF KA Service TE4RFE [FIT 8] ] TCIE AL 5E
0%

Tt 2 SR B HL A TE & S A EE
B ANR
ANR )<

AT, prUAN iR AE UL 24652, BroadcastReceiver itf service F4kfe, kb
PR IR AT

Mzc4s work thread #:1E.
1) EEHRTE activity BLITHFER#21/E, oncreate & onresume
2) 47t onReceiver BT £ 4k

3) i E Intent Receiver B a3 35—/ Activity, FANE 6 NHIEHE, A4
RUFH P IETEE AT IR BN,



4) REA#H handler k4b# UI thread & workthread %2 H..
Az ok ANR
BN ANR K41 log:

04-01 13:12:11.572 I/InputDispatcher( 220): Application is not
responding:Window {2b263310com. android. email/com. android. email. acti
vity. SplitScreenActivitypaused=false}. 5009.8ms since event,

5009. bms since waitstarted

CPUusage from 4361ms to 699ms ago ———CPU 7E ANR & 4= Rif F 5 FH 15150
04-0113:12:15. 872 E/ActivityManager ( 220): 100%TOTAL: 4.8% user +
7.6% kernel + 87% iowait

04-0113:12:15.872 E/ActivityManager ( 220): CPUusage from 3697ms to
4223ms later:—— ANR J& CPU {3 &

M log FTLLEH, cpu fERKER o #1E.

FrLART LA fo AR 1T

A%, WAHTTRE cpu S AR, IRAUE 2R block {1 1.

6.Android &REEEEH MWLM
1 HEAE (N
2) EiE
3) handle #Lii

runOnUiThread(Runnable)

view.post(Runnable)

7.Devik #FE, linux ##E, {ENXH

Dalvik #F%.
f—> android app #<MAL HH— dvm ERNL, 1Z177E linux REH .
Bk dalvik BEFEAT linux 2EFE 2 mT LB — S

8.7#1R—T android KIRSEW

MBI E Rl

linux kernel,lib dalvik vm ,application framework, app



9.android M%7 I BR ] 9 2 AT S an & EAE A Y
7?2

activitymanager.getMemoryClass() 3XHU P 1ERR
KTFEFLEHNA, Hoomt2# % OOM & WA EE LUl .

10. f#iR android IR 551 2 mpi

1) main code

2) unit test

3) mianifest

4) res->drawable,drawable-xxhdpi,layout,value,mipmap
mipmap & —FRFHARHEAR T, Bk S s R,
google & RIEH B E TR .

5) lib

6) color

11.35B T Android FEfFE1T AR 530 RGAR I X 71

A R GRR A B linux RGEFER, HiE, 5%,
BATHRAUR, X5 RG LW app MU AR, o7, 548, i . Z3hagnr Pk
ARV AR e U ) SRR 4
12.Framework TAEHFRKEE, Activity UL —
view [, MlHl2f24
Framework & android £4ix} linux kernel, lib a4, $#24t WMS, AMS, bind
Ml#l, handler-message Hl#lZ 77, it app -
fai Bk framework w234t app AEAF IS .
1) Activity 7£ attch J7iEf)NHig, 2@1E— phonewindow (window [)¥3%)
2) onCreate H[{] setContentView 771, <)% DecorView
3) DecorView ] addview i, 24 layout A5 J& n#kidk ok .

13. LB MBENSHEZ MBEFH AN, 2H/EALH



KRR BE T IS HH 6 .
HEFEEI P84S . bind ML (IPC->AIDL) , linux Z&3t=p ¢, boradcast,

Activity [, activity & serview Z[RI[fiE(E, T2 EE—NEEFEN .
14.Android FRER

FEESER T xxxdpi, wrap_content,match_parent. FREURHE RN, AR,
dp RIEACHEHE, sp Kb e FARAK D

drawable-xxdpi, values-1280*%1920 %5 X LLxfif& % VB )& AL -
wrap_content,match_parent, XL view [ 5 i&E N

weight, XA P&
15.44 & AIDL DLKinfEfsE A

Android Interface Definition Language
AIDL s 8 bind MLk T4

ZH

java R4S

String

parcelable

list & map Ji& 23 HF AIDL

16. android HEFE A H34 B.UEEHL#I---Handler, MessageQueue,Runnable, Looper

1.Runnable & MessageQueue:
Runnable fl Message #&iH 1) 2 Fhiiidk.

HEBAT AR ERE —Bd#{E Runnable, i3 2 —B¥UE Message, & XEIEN
%%, B handlemessage k3 Wi kb

AT 7 2t «

public final boolean post(Runnable r)

{
return sendMessageDelayed(getPostMessage(r), 0);

}

public final boolean postAtTime(Runnable r, long uptimeMillis)

public final boolean postAtTime(Runnable r, Object token, long uptimeMillis)



g Runnable 757, #LAE %] Runnable 2473 1 Message K% .

private static Message getPostMessage(Runnable r) {
Message m = Message.obtain();
m.callback =r;

return m;

}
FrelA s b, #52 Ll Message (33 7 AL H
A FTA TH B # 2 MessageQueue L.
MessageQueue FfA & — AN HIERIBASY, TR .
Looper &I ESEAFHE, KT while (true) FHIFEIE.
Handler #jt& 2 IE M F G .
Looper AW fiI . MessageQueue MELH Hidts, SRJ5224 handler SRALHE,
2.Handler:

framework/base/core/android/os/Handler.java
Hz handler EH, EMERCEMBETNIERIGE.
/**

* A Handler allows you to send and process {(@link Message} and Runnable
* objects associated with a thread's {@link MessageQueue}. Each Handler
* instance is associated with a single thread and that thread's message
* queue. When you create a new Handler, it is bound to the thread /
* message queue of the thread that is creating it -- from that point on,
* it will deliver messages and runnables to that message queue and execute
* them as they come out of the message queue.
*
* <p>There are two main uses for a Handler: (1) to schedule messages and
* runnables to be executed as some point in the future; and (2) to enqueue
* an action to be performed on a different thread than your own.
*
* <p>When posting or sending to a Handler, you can either
* allow the item to be processed as soon as the message queue is ready
* to do so, or specify a delay before it gets processed or absolute time for
* it to be processed. The latter two allow you to implement timeouts,

* ticks, and other timing-based behavior.
Y

BA—H=EAR, KEA:

1) handler f#[f] runnable 5{# message 7 A&, TEfiEdE—A thread K
messagequeue H i,

BIREIE—DHE handler (i, i 5K EEE RZRESEE .



XtF—/~ Thread kit MessageQueue,#l Looper A —1>.

2) f#H handler —f&# 2 Fiig .

#7 ¥ do runnable 5 H:Ff Message 7F in the future.

& i0—/ action (Runnable or Message) 1% 3| Hiith 28 i 1T 34 .
LA R AE AR LA A 22688 handler Sk#4F UL

3) R LLik handler B#E:41E message WA, BUE 7 BN A], X AN (]2 AT DARD
B

handle ) 2 K1

A3 message:

public void dispatchMessage(Message msg) ) & 1H 5
public void handleMessage(Message msg) AHHE, ZAE@EFEB LT, HFE
Looper.loop() /7i%4: i dispatchMessage SRALFETH .

public void dispatchMessage(Message msg) {
if (msg.callback !=null) {
handleCallback(msg);
}else {
if (mCallback != null) {
if (mCallback.handleMessage(msg)) {

return;

l}landleMessage(msg);
H
handler ffj¥ KB E#i% 7%, W LMES handler 17 IR K& 77 .
handler % —/MEH 21T message & Runnable 733 3| MessageQueue Hi.
handler, messagequeue, looper HH&A4, HHAREE S shil EHLH]
MessageQueue:
MessageQueue MMFHE 3], M Handler JEiEF], f£M Looper Bk .

public Handler(Looper looper, Callback callback, boolean async) {
mLooper = looper;
mQueue = looper.mQueue;
mCallback = callback;

mAsynchronous = async;



Looper:

private Looper(boolean quitAllowed) {
mQueue = new MessageQueue(quitAllowed);
mThread = Thread.currentThread();

}
Looper &t T 1 2 5.
il Messagequeue, FiiLL f4> Looper #if5 ME—[1)—/> MessageQueue 52 X},
533217 thread.

// sThreadLocal.get() will return null unless you've called prepare().
static final ThreadLocal<Looper> sThreadLocal = new ThreadLocal<Looper>();

Looper A Mok &, ThreadlLocal, XAXR RN HOAERLESR, HArk
LA EIE.

Looper #&flt TR % static 1757k, FrlAH &t —LLpe#iRn™ i i1 5%
XETHEAAERAE M looper BNk, HEZAZIT 2 4

private static void prepare(boolean quitAllowed) {
if (sThreadLocal.get() !=null) {
throw new RuntimeException("Only one Looper may be created per
thread");

}
sThreadLocal.set(new Looper(quitAllowed));

/**
* Run the message queue in this thread. Be sure to call
* {(@link #quit()} to end the loop.
&
public static void loop() {
final Looper me = myLooper();
if (me == null) {
throw new RuntimeException("No Looper; Looper.prepare() wasn't called
on this thread.");

}

final MessageQueue queue = me.mQueue;

// Make sure the identity of this thread is that of the local process,
// and keep track of what that identity token actually is.
Binder.clearCallingldentity();

final long ident = Binder.clearCallingldentity();

for (;;) {
Message msg = queue.next(); // might block



msg.callback);

}

if (msg == null) {
// No message indicates that the message queue is quitting.

return;

// 'This must be in a local variable, in case a Ul event sets the logger
Printer logging = me.mLogging;
if (logging !=null) {
logging.println(">>>>> Dispatching to " + msg.target + " " +
msg.callback + ": " + msg.what);

msg.target.dispatchMessage(msg);

if (logging !=null) {
logging.printIn("<<<<< Finished to " + msg.target + " " +

}

// Make sure that during the course of dispatching the
// identity of the thread wasn't corrupted.
final long newldent = Binder.clearCallingldentity();
if (ident != newldent) {
Log.wtf(TAG, "Thread identity changed from 0x"
+ Long.toHexString(ident) + " to 0x"
+ Long.toHexString(newldent) + " while dispatching to "

+ msg.target.getClass().getName() + " "
+ msg.callback + " what="+ msg.what);

msg.recycle();

prepare 74 7 looper & PL J fl thread 2% & (1L )7 o
looper.loop() /742%™ looper ML JE ST 7
MUt thread st 24252 1 B AL EHEE T .

XEA AN A

Message msg = queue.next(); // might block
if (msg == null) {
// No message indicates that the message queue is quitting.

return;



—FFUE %, MessageQueue handler B £ BB S, $5BE UL R AW 2 2
null, iX#f looper st HAZEH T .

XA I S B S BT YRAD A%, fERR R
iX# handler, messagequeue,looper, 1 thread #ECEGE K T .
T HEE —4 mainlooper [¥)[a] i,

public static void main(String[] args) {

Looper.prepareMainLooper();

if (sMainThreadHandler == null) {
sMainThreadHandler = thread.getHandler();

Looper.loop();
}

PA b2 ActivityThread B 70 A £ main B :
A] I, prepareMainLooper() 1777k, F&4h LR .
i looper ALK
private static Looper sMainLooper; // guarded by Looper.class
TN T g HAR AR N A
R HAR LR T A2 LA R .

T
& prepare prepareMainlooper  getMainl.ooper
sMainLooper
sThreadLocal \[ <ThreadLocal
Looper Looper
R 1L CERD P2 (WAL

mE PR 4R looper ¥ i sMainLooper 1E 8, {#/E7E static 2 lajd, HiAh
TAELLFE AT LY ) e
Z U, BANE BN HER T2 IKEN K



17 . Z 9y R

1.View RIZ454 &KHLH

— button, i — SEt2E onTouch, f onclick Ffk, FAT—A— k9 HT
B 6 N 52 dispatchTouchEvent

public boolean dispatchTouchEvent(MotionEvent event) {
if (mOnTouchListener != null && (mViewFlags & ENABLED MASK) ==
ENABLED &&
mOnTouchListener.onTouch(this, event)) {
return true;

}

return onTouchEvent(event);

}

Hsiz, 78 android YRS 1)y b2 R A FUER), dispatchXXX, &5 kL, 15
J2 5 T L N 1) b T

AR touchlistener A 4%, W2 view B &1 E T B

AN View L Z07E enable #. 5 =: onTouch ik A false, #L#8 onTouch
AW #iZHEME, B OnTouchEvent i,

WA True, 4wt EE% return.
ALl onClick F4— & 2 3.

H =

onTouchEvent
& 4xE 3] performClick X472

public boolean performClick() {

final boolean result;

final ListenerInfo li = mListenerInfo;

if (li != null && li.mOnClickListener != null) {
playSoundEffect(SoundEffectConstants. CLICK);
li.mOnClickListener.onClick(this);
result = true;

} else {
result = false;

sendAccessibilityEvent(AccessibilityEvent. TYPE _VIEW_CLICKED);

return result;



A LAEF], W setOnClickListener, onClick #t<sEF,

2.ViewGroup KIE45 KL

<com.joyfulmath.frameworksample.viewdemo.MyLayout
android:id="@+id/my _layout"
android:background="#99000044"
android:layout width="match_parent"
android:layout height="wrap_ content">
<Button
android:id="@-+id/button_id"

_n

android:layout width="wrap content"
android:layout_height="wrap content"
android:text="button"/>

<Button
android:id="@+id/imageld"
android:layout_centerInParent="true"
android:layout width="wrap content"
android:layout_height="wrap content"

android:src="@android:drawable/ic_lock power off"/>

</com.joyfulmath.frameworksample.viewdemo.MyLayout>

—> layout % 2 /) button,

=
TestViewAction



O= W, 99% == 4 10:17

57 buttonl & button2 & K4
%@J Iog ﬁ[ﬂ::

08-27 10:19:26.799 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: button_id [at (TestViewAction.java:55)]
08-27 10:19:26.880 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: button_id [at (TestViewAction.java:55)]
08-27 10:19:26.896 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: button_id [at (TestViewAction.java:55)]
08-27 10:19:26.913 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: button_id [at (TestViewAction.java:55)]



08-27 10:19:26.926 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: button_id [at (TestViewAction.java:55)]

08-27 10:19:26.926 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onClick: button_id [at (TestViewAction.java:38)]

08-27 10:19:27.434 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: imageld [at (TestViewAction.java:58)]

08-27 10:19:27.535 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: imageld [at (TestViewAction.java:58)]

08-27 10:19:27.543 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: imageld [at (TestViewAction.java:58)]

08-27 10:19:27.544 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onClick: imageld [at (TestViewAction.java:41)]

08-27 10:19:28.111 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: my_layout [at (TestViewAction.java:61)]

08-27 10:19:28.156 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: my_layout [at (TestViewAction.java:61)]

08-27 10:19:28.173 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: my_layout [at (TestViewAction.java:61)]

08-27 10:19:28.190 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: my_layout [at (TestViewAction.java:61)]

08-27 10:19:28.237 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onTouch: my_layout [at (TestViewAction.java:61)]

08-27 10:19:28.237 2120-2120/com.joyfulmath.frameworksample I/TestViewAction:
onClick: my layout [at (TestViewAction.java:44)]

& S buttonl BUE, A&&if#S layout
But, W layout B —4> k%

public boolean onlnterceptTouchEvent(MotionEvent ev)
XA BR B 2 KT button 17y K ALEE, BRILJZ return false.
i, TATE T —DREERRE.
Activtiy->ViewGroup->View

WERAFA it 2 I, & Activity B —/> getDocView. FirlL Activity B A4
RootView FIHES .

FIHIE, ViewGroup A EE—A View, FrLL, AT DAHEAR Y (&) 5 (1) s P
Activtiy->ViewGroup->View =,

HE Activity BUH 2 DM, BRI TEE:

@Override

public boolean dispatchTouchEvent(MotionEvent ev) {
TraceLog.i();
return super.dispatchTouchEvent(ev);



@Override
public boolean onTouchEvent(MotionEvent event) {

TraceLog.i();
return super.onTouchEvent(event);
H
P AR AR F

1.@Activty.diapatchTouchEvent
->@Layout.dispatchTouchEvent->@Ilayout.onInterceptTouchEvent return
true/false

2.return true->@layout.onTouchEvent Jgfi#4) 7 view

3.return false->@view.dispatchTouchEvent View 7 & W, F— F i e .

18. FRERH BB EREHRITESH UL, KT handler
AsyncTask, i&EH4

EventBus, | #, view.post, runinUiThread
HZ IR & FIERE, A5 Bat 2 A0 handler Wl + 4%

19. F&ET AL new handler? B4
WIRAT L. T-26F2 7L new —/> mainHandler, #RJ5 &k i%% 53] UI Thread.
20.Android HHIZIEALE, ENTHRE SRR X B4

M B, sE AN sE . AR B RCR, SERR view BIERA AL, TERE
of, ERIFFITAD,

JEPES ], I8 AR RS BB R ROR, PERERS %, SCFF RS HEE. android 3.0
izl , @ik drawable —Miiiim H ok .

Gif shim, JREI[E L, canvas it ¥k,

HARW[ 5% . https://i.cnblogs.com/posts?categoryid=672052

21.ffAEEk Activity #AREHEE
overridePendingTransition
22.SurfaceView & View Xl

view fJEE L ZILE UI thread F1ik4T



surfaceview 2 LU —ANZRFRM ui 195 3T .

surfaceview 3(#f open GL £,



