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1. 40{AI% Android R ITFIERES T

android P:AE 32 B 2w BOEEE A UL RRErs

FYCBRBCIORER K, #— T TraceView ikiandroidsdk T ff, i T
LB HRER .

UI RS0, wIRAG 2 B, —Hugh2 Hierarchy Viewer mRAEE| View K 52
W, PAKAEAS View Rl fim & i s 1a] .

RFEATDAMRERGE A2 EIHR B layout & View FERT K.
H

WA A [ E X View S/ view 2K,

2. (2 BRTaSBAFItE
P IEEE AT Y L,

A mH g2 R R N At ER 7 AR AOARAS SR R 2 i o ST A X S A ket 2 i JR DT R F
Gt JEJRIIS GO IC TR B R

L SR AR RN

F#dhashmap, Vector 45, W EHESES X LA KT setnull 1, e
—H R IR R

II.remove HiETCEMIE: set £ Objects.hash(firstName, lastName);
2k, hashcode B¥)5, #tiAJME remove T,

III. observer FAT/EME AT gsnyE, 1E4E2 addxxxlistener, {H@4FKATAFTFER
B, Sid removexxxlistener, BtAS WTE leak.,

I #& %4 unregisterrecevier

IV. & Fhgdneiie i 1, 454 contentprovider, io, sokect %, cursor
V. B2

java FHYNERAE (A NFERI) |, SR E ERAYEES I this.

FrCABIR @ new Thread X, 5B LRERERAE, MARERA AT, activity A&
L

Context p951H, 4 TextView E5EESFrA LN X5 . WAH static drawable,
M FEOZ A TOHEREL.

VI 54
G R RIEEXR, ARAREANEHIAZE AR, A TR, AT leak.

3. W0{wiki%s OOM /5
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5 OOM ZfHA4?
MR LRI —BOR"WAE, 2 EUPLBCA IME S a2, BIMER T GC #A/EAG
gt i OutOfMemoryException 32 OOM

Android 9y OOM /E24FE?
N T B ERAS APP XA RGERINE, android 4> app BE TN 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.printIn(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 s2jil), 192M ERR. 512M —f¢E, 192M wie BRR, (H2 BT 5 skt
#it, android sRiF i H—AH KA RAM,

frfrf 3¢ 4 OOM

ROPENSRESA

I.ArrayMap/SparseArray 1t# hashmap

I1. %% 7E android B E{# H Enum

I11. J3i/ bitmap BN AE 5

e inSampleSize: #Ektbfl, FEIEFHEANGFZH, RINFTEETTEE —NEEN
GERCLL G, e R BRI R EZA.

e decode format: RIS, i
ARGB_8888/RBG_565/ARGB_4444/ALPHA_8, MR KER.

IV. DRI R B RN, KA E R AT A 4 Boin 2%

RESRRESTIE
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REBNZEIEN, # R AR AR,
I.listview/gridview/recycleview contentview &

IL.inBitmap JEM:XTT WAEXT 41 H
ARGB_8888/RBG_565/ARGB_4444/ALPHA_8

AT EAER AT EEA R, sz 13K E A,
IIL.;8%7F ondraw 7k HE new %4
IV.StringBuilder 1t +

4. Android FRIN{THESRFKRIERRIRE

CrashHandler
KL S Thread.UncaughtExceptionHandler
R IGsEAE application 11 oncreate H .

5.ANR 2ft4 ? BiFiiif#R ANR (E£)

ANR->Application Not Responding
WL TERLE B TE] DY, A R,
=RPRA.

1) . KeyDispatchTimeout(5 seconds) -- == % 3 7 7 i o fplup =4 7 e a2 e 1) P T
A

2) . BroadcastTimeout(10 seconds) --BroadcastReceiver fr45 & i a] Py Jo ik b B
SERL
3) . ServiceTimeout(20 seconds) --/IMlf A4 Service FEFFE AIITE] Py ToHEALHLSE
i
Ft A AT PE & AP I

B2t ANR
ANR )

EACPRRERY FrAN ZaEESTE UL 462, BroadcastReceiver 45 service F2&kfid, 4b
PR ZR B AR AT 5

M2z 4 work thread #:4E.

1) EeFE activity BEEMCGER#:/E, oncreate & onresume

2) jHAE onReceiver HUIE 2 B Af:

3 lfeftIntent Receiver /58—~ Activity, PUAERGQIE—AHigEm, MY
[EEE SR &8 o ek A gl ot [t Y
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4 REMA handler SkibHEUI thread & workthread %2 5.,
anfrfgz ANR
W 5EE R ANR K1) 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}........cccceeuueeen. 5009.8ms sinceevent,
5009.5ms since waitstarted
CPUusage from 4361ms to 699ms ago------------ CPUTEANR A AERTHAH H1E 0L

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 Ji5 CPU Wi JH &

Mlog ATLAF i, cpu TEMUKEY o #i4E.
FTCART DA 10 #fERY I .
B, A NTEE cpu AR, IR AR block 7.

6. Android ZiZELE(EEMILFHSE L

AR (NAT)

1) #=
2) iE3)

handle #Li
runOnUiThread(Runnable)

view.post(Runnable)
7. Devik i#f% , linux #i2 , LiEAIX5!
Dalvik B,

f—1~android app #RRMAL A H—A> dvm BB, JB1TTE linux &G0
FrbAdalvik SR linux FEAR 2 W] AR — MRS

8.}#HiR—T android BIFR %L
MNE] sl

linux kernel,lib dalvik vm ,application framework, app
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9. android MFAXIAFRMIIREIRY?FlIRIiZINASIEERA
F?

activitymanager.getMemoryClass() FE 7Rl
KT ABMHNFE, HIgh gk OOM & NIAMEE H 2 4.

10. f&iR android RiFIEFESISR2MELE

1) main code

2) unit test

3) mianifest

4) res->drawable,drawable-xxhdpi,layout,value,mipmap
mipmap g — MR AR T, B k2 SERIRGTEAR .
google AW R ILHBNE A

5) lib

6) color

11. {53 T Android EEFiE{TRIRBRS IR FINRAIX A

ARG linux RS, Hik s,
BATHIR, X THARS W app BV mAR, foifr, 648, W, xIaev] PARG -
VR BIFE U7 A BB 15 5
12. Framework T{ESAR/EIE , Activity I{ER—1
view |9 , HFI2HA
Framework & android £4t%f linux kernel, lib FE&E%E $#4t WMS, AMS, bind
P, handler-message #Lfil5E 5=, ftapp .
faiEpoR e framework FiEftfit app A AFRERER.
1) Activity frattch HEREHE, 24— phonewindow (window if+2%)
2) onCreate HysetContentView ik, &4z DecorView

3) DecorView fjaddview 7775, &8 layout F i /imaiitsk.

13. ZEEAEEMNSHEZABERHAFR , 3 EAZLR
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LARMBMEGE T ASE L 6 4.
YERR A AE: bind HLE (IPC->AIDL) |, linux Z3t=2 7%, boradcast,

Activity ZJf], activity & serview Z[HJHE(E, LIS EE—HERE N .
14. Android RE&EiEHD

FrEERCH) 3 xxxdpi, wrap_content,match_parent. FEUFHFE /D, ACHEE,
dp KERCHEAE, sp KHE TR

drawable-xxdpi, values-1280*%1920 4 jxX b5 f& 7 I A& AL
wrap_content,match_parent, XLt2 view f H &V weight,

AR AYIE .
15. f+4 2 AIDL AR AN{I{ER

Android Interface Definition Language
AIDL #&{ii i bind HLilk T1E.

java A ZHL

String

parcelable

list & map Jo&E F2 %5 AIDL

16. android NI B IKEHLE---Handler, MessageQueue,Runnable,Looper

1.Runnable & MessageQueue:
Runnable fiiMessage 2851 2 Fhakik.

HERAT AT FE —B#fE Runnable, (2Bl Message, @& X #HAEN
%5, fhhandlemessage ¢ lkrib 3,

AR AR 22

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)
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i 2 Runnable #5v%, WLAEE| Runnable 444 i Message iEUk ..

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

return m;

}
BroAAcfic b, #R2 A Message rydJy AAb 3,

AT IH BRSO MessageQueue Hiii.

MessageQueue - AE—NEIERAY], Ti2fEZ.

Looper i@ M ERAFHE, FUT while (true) THIHE.

Handler w2 HIEMEREHY.

Looper AWM MessageQueue MELHEEE, SR)I5324; handler SAab#,
2.Handler:

framework/base/core/android/os/Handler.java

H52 handler WIER, ERHERCZEMRIIEETFE.
/**

* 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.
¥

XA =BIEE, KRR

1) handler {if] runnable % message 171438, fFfiEtE—/> thread 11
messagequeue Hi,

LRI —SE handler BmHE, fth 25X EEE RS E .
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XFF— Thread i MessageQueue, filLooper HAA—/~,

2) ffiffhandler —ffy 2 Fhdg .

#7# do runnable % ff Message 7rin the future.

L1 action (Runnable or Message) f& i ILAbAARIEATHRAE.

LA RS T AR AR T A 3262 handler SR #4E UL,

3) #RAILALE handler B#:4%/E message W%¥, BCESRF—BE], X AMEEE AT DAL
EHHY.

handle 192 K¥fg

it message:

public void dispatchMessage(Message msg) 73 & 11 B,
public void handleMessage(Message msg)  ALFRVE B, Z A EEEEL T, Hih 12

Looper.loop() %41 il dispatchMessage ALY ..
public void dispatchMessage(Message msg)
{ if (msg.callback !=null) {
handleCallback(msg);
} else {
if (mCallback !=null) {
if (mCallback.handleMessage(msg))

{ return;

flandleMessage(msg);
H
handler (¥l FZ A, AT MEM handler FiEEIRA =K.
handler B2 —AMEHZHE message & Runnable 43343 MessageQueue Hfj.
handler, messagequeue, looper Hi2ft24, HAHLEESIHELH .
MessageQueue:
MessageQueue MWFHEF], M Handler JEET], &M Looper B kY.

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

mAsynchronous = async;
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Looper:

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

}
Looper #x& sREUT 1 2 4.
f7# Messagequeue, JiLA 454 Looper #34ME—¥)—1 MessageQueue 5 X5,

=N
dm

FizfTthread,

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

Looper A/MF#ikny4E &, ThreadlLocal, XAXfg HXTHCIEMAREe)R, HAMAL
BREEIE.

Looper #Ht TRZ static 773k, FroAs @b A —Leredl it a S 1 k.
XA AT looper I, HREZRZUT 2 4

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

thread");

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

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

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 (5) {
Message msg = queue.next(); // might block
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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.println("<<<<< 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 A& looper GEPALA thread 46 Ty .
looper.loop() /742 #A™ looper LA . M
Itthread a2 H EFGBHE T .

XA A/ AL

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

return;

SR [HIRERTEE] . RRSUR200GRALE |5 HIRERAB . NERIAE R Hoffer



WERE [PRERER] . RROIR200GRALE s HBWERSRY . NAEI SR #ioffer
—JFiaR %, MessageQueue handler &4 143615 B HEAS, BB 22
null, iXFf looper FEERH T .

XA TR S5 3] o AT A i A, TR
Xtthandler, messagequeue,looper, fiithread #RXEE L T,
“Mific A —4> mainlooper [,

public static void main(String[] args) {

Looper.prepareMainLooper();

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

Looper.loop();
PA b2 ActivityThread A9ER> A D %L main 6% Al
Il prepareMainLooper()f) ik, @4 EARRMEHM .
looper 811
private static Looper sMainLooper; // guarded by Looper.class
Je N T g HA AR A
O HA AR T A AR A .

R
&4 prepare prepareMainLooper  getMainl.ooper

] sMainLooper

Looper Looper

sThreadLocal \[ I P—

R 1 CEERD AR 2 (WAL E)

mEpR: FLAER looper KfHisMainLooper fERWH, fRAFLE static =s[E]Hr, HAth
TAELRE LAV HE
b, A EALHIHER LRSI .
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17. EHSEINE
1. View B2 &NE

—/~button, HE— e onTouch, if7onclick A, FAT—D—AK0Hr
B Sem R 2 dispatchTouchEvent

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

{ return true;

}

return onTouchEvent(event);

}

Hsz, A android JEfSHfir 4 ik 2 RA A, dispatchXXX, g s L, FEEs
BT E R A T

FATKSHTT: touchlistener Ah7s, ke view B ERE T [FIH.

BANKIERE View W0 Jig enable #y, % =: onTouch i1 false, #tiiH onTouch
Al #iZFE, th OnTouchEvent )y,

&R True, ARAMteHEHE: return, ff
PAonClick {f—ESwiHE].

HE

onTouchEvent

A 4E % performClick XAk,

public boolean performClick()

{ final boolean result;

final ListenerInfo li = mListenerInfo;

if (1i != null && li.mOnClickListener != null)
{ playSoundEffect(SoundEffectConstants.CLIC
K); li.mOnClickListener.onClick(this);
result = true;

} else {
result = false;

sendAccessibilityEvent(AccessibilityEvent. TYPE VIEW CLICKED);

return result;
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A PAEER], R setOnClickListener, onClick gt E%)].

2. ViewGroup BIE {9 &N E

<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"
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 Hijiif5 2 4> button,

BEE

TestViewAction
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)= Il 99% [ 4 10:17

o

335 buttonl & button2 & K4y

43 log 4N

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)]
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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)]

b i buttonl DG, ARE:fLes#f layout
But, it layout HLig — 1 ek

public boolean onlnterceptTouchEvent(MotionEvent ev)
XA BT button Ay AALEE,  BRIAZ return false,
2, BATA TR A,
Activtiy->ViewGroup->View

wRAFdn T & B, 7E Activity B —1> getDocView. JrPAActivity HEA 4
RootView [ik2:.

HIHIEM, ViewGroup A5 Etlag—4> View, FrPA, A DAYEAE AL &) SRy Pk h
Activtiy->ViewGroup->View =2,
146 Activity B 2 Medl, o EE:

@Override

public boolean dispatchTouchEvent(MotionEvent ev)
{ TraceLog.i();
return super.dispatchTouchEvent(ev);
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@Override
public boolean onTouchEvent(MotionEvent event)
{ TraceLog.i();

return super.onTouchEvent(event);

}
I AR AR AR 4T

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

true/false
2.return true->@layout.onTouchEvent J51a#5[q] view

3.return false->@view.dispatchTouchEvent View {43 % I, F— F i FE.

18. F&IERHERELIEHITER UL, BRT handler #
AsyncTask , &8t4

EventBus, J 4%, view.post, runinUiThread
R TCI & FIERE, AT bt 2 #: handler #Lfil + 7 #%

19. F&IEAREEABE new handler ? A{t4
WA DA, FZRFE AT LA new —4> mainHandler, #RJ5 &£ 53] UI Thread.
20. Android HRIENEFIHRILZE , ElilfIFRHIRBIEMA

W Shim,  wCEUAE S . R e B —ROR, bR view JRTERA AL, MERE
b, HR ST,

JEtEShiE, AR R A R S R BOR, RN 2, SRS EEF. android 3.0
izhiE, @it drawable — il H sk

Gif g, Js#F L, canvas ik,

HAkW[Z2%. https://i.cnblogs.com/posts?categoryid=672052

21. SNfAIfERY Activity HAFNEHENE

overridePendingTransition

22. SurfaceView & View HIX51

view [HHTAZIFE Ul thread Hittfy
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surfaceview 2 BUUA — N ZART ui BT,

surfaceview % ffopen GL £,
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