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Activity [B]Jpi

® Activity Lifecycle
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® Fragments - mini-Activity
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H=gF%n (Shared Preferences)
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NEZRZLE (Internal Storage)

HARHER BURE 3
o \ E o SEFtNERava. IO HEERTE
AppERRIFABBER s '_33% 1¢§§V3

o AppIRZRBEH/IE/ENR
o JKATFEHERKgetFilesDir()
o |mATFMEHE RKgetCacheDir()

File file = new File(context.getFilesDir(), filename);
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T ARINEPFNE
o FiIZTESDRL

e 7EAndroid ManifesttiZ SR (SDK<=18, WRIEETENIRE, BFAtS
BB FZENR)

o HPEFENEE RgetExternalFilesDir()

<uses-permission
android:name="android.permission.WRITE EXTERNAL STORAGE" />

<uses-permission
android:name="android.permission.READ EXTERNAL STORAGE" />
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HMNERTZLE (External Storage)

MEFEE

public boolean isExternalStorageWritable() {
String state = Environment.getExternalStorageState();

return Environment.MEDIA MOUNTED.equals(state);
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HMNERTZLE (External Storage)
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o SREVER1Z getExternalStoragePublicDirectory()

. BIEESTLF

File path = Environment.getExternalStoragePublicDirectory(

Environment.DIRECTORY PICTURES);

File file = new File(path, "DemoPicture.jpg");
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HMNERTZLE (External Storage)

FHE=S BN

o RSB REPHHITA], SHUEI0ExXception
o INEFEZSBIR/N

— getFreeSpace()
— getTotalSpace()

o WNERAFIEZRIESHEFRIAR/N, EHtry/catchEZXA] BEHINHYIOEXCception
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HMNERTZLE (External Storage)
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— myFile.delete();

. PUEBTFHE

— myContext.deleteFile(fileName);
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HMNERTZLE (External Storage)
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o Androidi2{HZS{LIsaLAYEIEZESQLite

HIEFESRSES 17



HftFRE T\

PN e
s FHEEIEBE T inAIFAAIRSSES

o BT mmiIRD, &%
https://developer.android.com/guide/topics/data/backup
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{5 Firebase
o {EFirebase=&IREFETIRZTETE
o HUEERMBEimREZ, FEERINBEZI R IR

o 27 firebase.google.com/docs/database/
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» TERBERE

o« NN ABENXFIEEBNSEHD

o Z=*£https://developer.android.com/training/backup/autosyncapi.html

SIEFESREES 21



SIRFELIVES

Data Persistence

T |

ZHEJIANG UNIVERSITY

Persistence Option

Type of data saved

Length of time saved

OnSavedinstanceState

key/value (complex values)

While app is open

SharedPreference (Java)
DataStore (Kotlin)

key/value (primitive values)

Between app and phone
restarts

SQLite Database

Organized, more complicated
text/numeric/Boolean data

Between app and phone
restarts

Internal/External Storage

Multimedia or larger data

Between app and phone
restarts

Server (ex., Firebase)

Data that multiple phones will
access

Between app and phone
restarts, deleting the app,

using a different phone, etc.

SIEFESREES
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o LIE/MERIIZIVES D EEUE

e SharedPreferencesSigt ¥ FHF1ZEY, EAMIEEEFERIAPI

o TEonPause()RIFEWE, TEonCreate()FIRE
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HEEI%EI vs (RIFELHIRTES

o LE/(BEXITEFiE > ESUE

o FlEAPPRIFABEURE
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nsavedinstancestate-vs-sharedpreferences
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SIEFESREES 26



EllFEE==N=pvir

o BMAppRBE—NHEFHRING, FHREEMBHESKT

o [FHHApPHIBERFRAES, HI40"com.example.android.hellosharedprefs"

getSharedPreferences|()

private String sharedPrefFile = "com.example.android.hellosharedprefs”;

mPreferences = getSharedPreferences(sharedPrefFile, MODE_PRIVATE);
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@Override
protected void onPause() {

o {EFHSharedPreferences.Editor{zZ[] super.onPause();

o EITVEHapply(\F. TEMRFED

SharedPreferences.Editor preferencesEditor =
mPreferences.edit();

Tl

preferencesEditor.putint("count”, mCount);
preferencesEditor.putint("color”, mCurrentColor);

preferencesEditor.apply();
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{f onCreate() FIRENZIE

mPreferences = getSharedPreferences(sharedPrefFile, MODE_PRIVATE);

mCount = mPreferences.getint("count”, 1);

mShowCount.setText(String.format("%s", mCount));

mCurrentColor = mPreferences.getInt("color”, mCurrentColor);

mShowCount.setBackgroundColor(mCurrentColor);

mNewText = mPreferences.getString("text", "");
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{EFH clear() i5=SEUE

SharedPreferences.Editor preferencesEditor = mPreferences.edit();
preferencesEditor.clear();

preferencesEditor.apply();
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o N8 ESCINSharedPreference.OnSharedPreferenceChangelListener ()]

o HlTEonResume()FdonPause()FEMUAKN BGE G TES
o EiA0FESHYonSharedPreferenceChanged()[B]IEHA IR GET(VATENZ EE
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i Uras 7345l

SharedPreferences.OnSharedPreferenceChangelistener listener =
new SharedPreferences.OnSharedPreferenceChangelListener() {
public void onSharedPreferenceChanged(
SharedPreferences prefs, String key)

// Implement listener here
};

prefs.registerOnSharedPreferenceChangelistener(listener);

SIEFESREES 33



S I B B TR, ) mir g
'+ e S 1

o FRRITESEY, BB RS ASFET RiresAsEs |, HiiElhsss
ey e E 1Y

s HRESFECHFE—IXImiT=RAYE5 A, LiERXMER, 25

https://developer.android.com/reference/android/content/SharedPreferencestiregisterOnSharedPreferenceChangeliste
ner(android.content.SharedPreferences.OnSharedPreferenceChangelistener)

Registers a callback to be invoked when a change happens to a preference.

o Caution: The preference manager does not currently store a strong reference to the listener. You must store a strong
reference to the listener, or it will be susceptible to garbage collection. We recommend you keep a reference to the listener in

the instance data of an object that will exist as long as you need the listener.
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(fFDataStore{{ L= H5%kln

o Caution: DataStore is a modern data storage solution that you should use instead of SharedPreferences. It builds on
D a ta StO re Kotlin coroutines and Flow, and overcomes many of the drawbacks of SharedPreferences.

» DataStoreE—TIEUEFHERSR, ..
T KotlintMEFIFlowtaZZE T A S

changed values, via
listener)

:ELEEI I: E@ﬁEQBh7 h VI f I
Synchronous API ut not safe to call on
7S )\ E Ul thread)

Safe to call on Ul X1

o SharedPreferencesfEIZCAPIB{UIZEME
UIZR2PVER, (BChr ERPTHIEI/O cunee

T?T%’f"lfo apply()&1E fsync() EFEZEVIZRAE, Safs from rutine | X2
F%J9ANRs (Application Not Responding)HY ————

S
;E\ 7 \}? with strong
117~ consistency

e SharedPreferencesL U=1THT B ERIFZZUHE :,pdlfdymg :
HRENTIE =

SIEFESREES

PreferencesDataStore

(via Flow and RxJava2 & 3
Flowable )

X

(work is moved to
Dispatchers.I0O under the
hood)

ProtoDataStore

 (via Flow and RxJava
2 & 3 Flowable)

(work is moved to
Dispatchers.I0 under
the hood)

with Protocol Buffers

35



{EFiDataStore A EH{=Hixll
PreferencesDataStore S EIEINAIX B
o LISSAHTIEEHEEM
o EE— | RIEURIBIMATSHIFlow
o XBEFERFAMNTIE (apply(). commit())
e NR[EIAIZZ5|AHEIEREPRE
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o JavaSLIIR NEEL, EiNllavaft &I EFEHALEH kIR
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AppRYigERIGF

Favorite destination

San Francisco

CANCEL

Sleep through meals?

You will not be woken for meals

SEFES RIS

OK

Preferred snack

(O chocolate
(® ice cream
() fruit
() nuts

CANCEL
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228 Import/export
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Clear frequents

New contact

Senmgs_‘—e’
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Events and reminders .
Calls

Messages
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{} Display

Settings

() Datausage

More

._. Sound & notification

AppS

Storage & USB

<] O

<  Display
Brightness level
Wallpaper

sleep

Daydream

Font size

When device is rotated

Cast
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View vs Preference

o EIREWMETF, {FERPreferenceBIFEMAZEViewhIF3E

o AILAEMBRERTIRITHIR

e
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PreferenceX &2
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Preference (BE5EIN) 28

4

e PreferenceX NB—F I EBEIRME T — ) View

e ZView

jSharedPreferencesT;zEl 1F$E, FK{FPreferencezi}

(KotlinFF Az HETZ(sEFHDataStore)

o ffPreferencesEHkeyRIFHBEIZE(R
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B Preference&Zf N MBE—E (Key)

e Android SERFIXA™ key SRAFMEHEMNAYE

<EditTextPreference
android:title="Favorite city"
android:key="fav_city"

>

SIEFESREES

Favorite city
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res > xml > preferences.xml

£85I (preference)

o IRIZ:

“%ﬁ%ﬁﬁ%'—i FEES

v CSres
[*1drawable
<1 layout
*1menu

=1 mipmap
[*1values
1 xml

4 V vV vV YV

1 preferences.xml
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PreferenceScreen {5lJ=

<PreferenceScreen>

<PreferenceCategory
o android:title="Flight Preferences">

<CheckBoxPreference
@ android:title="Wake for meals"
>

<EditTextPreference
9 android:title="Favorite city"

>

</PreferenceCategory>

</PreferenceScreen>

SEFES RIS

? I ¥ @

Comfortable flight

I8 FLIGHT PREFERENCES

2 Wake for meals

You will be woken for meals

Favorite city

Your favorite city is London
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PR ERYIZES

e PreferenceScreen
Preference fi BRIR T REENIKENR]

IBYTIRER

e PreferenceGroup
—R1R E (Preference X&)

* PreferenceCategory
— MERYTRER
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Preferencefd—F35

e CheckBoxPreference — #l|HH—Z&A5I| S5+
o ListPreference — FJH— P XNEIE, XTHIEFE—FKFERIEZH
e SwitchPreference — _{BAYRUSEIN, FTFHE(XF]

e EditTextPreference — FJH— 1B EditText BIXT1HT

IH|

IH|

IH|

e RingtonePreference — 1.IFHPIEFIRE
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ListPreference
Add friends to order messages

Add friends to order messages =
Never () Always

() When possible

<ListPreference

android:defaultValue="-1" ®  Never
android:key="add friends_key"

android:entries="@array/pref example list_titles" array.xml|

android:entryValues="@array/pref _example_list values" <string-array name="pref_example_list_titles"
android:title="@string/pref_title _add_friends_to _messages" /> <item>Always</item>

<item>When possible</item>
<item>Never</item>
</string-array>
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ListPreference B/

e android:defaultValue — -13&7~815E10

o android:entries — ERIEIFEHHAUTRERIENEH

1wtz tHAERYZEH

i

e android:entryValues
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SwitchPreference

<PreferenceScreen

xmlns:android="http://schemas.android.com/apk/res/android"> Enable social recommendations
Recommendations for people to contact .
Dased on your order history

<SwitchPreference
android:defaultValue="true"
android:title="@string/pref_title social"
android:key="switch"

android:summary="@string/pref _sum_social" />

</PreferenceScreen>
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SwitchPreference B/

* android:defaultValue
— Ej@Ayg true 0 Enable social recommendations

Recommendations for people to contact .
9 Dased on your order history

* android:title 0
— TRk

e android:summary

—ERETAN O

e android:key
— SharedPreferenceBMEXJ MW AYkey
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EditTextPreference

John Smith Diﬁphy name

<EditTextPreference John Smith
android:capitalize="words"
android:inputType="textCapWords"
android:key="user _display _name"

android:maxLines="1"

android:defaultValue="@string/pref default_display name"
android:title="@string/pref _title_display _name" />
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Settings UI uses fragments

o [FR— 1 8FragmentfJActivityS B RIZE Q]

FERERN T

o [FERYFEACtivityFFragmentHIF3SKALE
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S EHKAY Activities #1 fragments

e Android 3.0+:

- AppCompatActivity ¥ PreferenceFragmentCompat
- B & Activity F PreferenceFragment

e Android 3.0 LA (APl level 10K LLF):

- YAFEPreferenceActivity3s

SIEFESREES
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XjﬂzAppCompatActivity A0 PreferenceFragmentCompat:

o BlFEEIEINRE

o NIZEBIE— Activity

o NIREBIFE—" Fragment

o {preferenceTheme1Z/AppTheme
o IIAREE, EanERE
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Basic Views Activity 12f% AppWithSettings , W

H
off
=)
H
%
b

e Basic Views Activity RN &1k

*

o SKEAIEINAPEE “Settings” kIl
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BlEE— M E Activity 2=

o ¥HRE AppCompatActivity

e ffonCreate() T EF BRIZEHRIFragment

getSupportFragmentManager()
.beginTransaction()
replace(android.R.id.content, new MySettingsFragment())
.commit();
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public class MySettingsActivity extends AppCompatActivity {

@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
getSupportFragmentManager()
.beginTransaction()

replace(android.R.id.content, E”ETJ%‘IT_EL_]_ o 1E|i>__(
new MySettingsFragment()) ?—)EEJ.—\_:%EQEI;J£
.commit();
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BliE— MM EFragmentF3

e ¥afEPreferenceFragmentCompat

o SCHLXETTIA:

- onCreatePreferences() B &=

- RPN TIERT, setOnPreferenceChangelistener() {MEMN 2RI,

SIEFESREES
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Preference Fragment

public class MySettingsFragment
extends PreferenceFragmentCompat { ... }

o TFragmentEAIAEL S onCreateView()

e onCreatePreferences()fC&onCreateView(), EHIX I FragmentB~—1IZE

SIEFESREES
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Preference Fragment ££451]

public class MySettingsFragment extends PreferenceFragmentCompat {
@Override
public void onCreatePreferences(
Bundle savedlnstanceState, String rootKey)

setPreferencesFromResource(R.xml.preferences, rootKey);

SIEFESREES
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H8PreferenceThemeJiZAppHYTheme

o WNERFA T PreferenceFragmentCompat, ZEE{Tstyles.xml IR E
preferenceTheme:
<style name="AppTheme" parent="...">

<item name="preferenceTheme">
@style/PreferenceThemeOverlay
</item>

</style>
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iEIntent KSR EActivity :

e MOptions3ZE2, EEFfonOptionltemsSelected()

o MBS =, B#F{E1EL5setOnltemClickListener BJOnltemClickListener 99
HdonltemClick() 5%

HIEFESRSES 66



JIha— 1 PRIk i

‘?/4/668&\\;’\‘@\ ZHEJIANG UNIVERSITY

. BARE: REHRAE

s F/HIRE: EHEETRIFEFESRBIRERE

N ===

o IEFHYSUMmary
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« BOEEFER \
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o PREEUEELRAIXIIE N
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g ==

IXEENAE

o BN IETFH Preference NEEE{EH android:defaultValue

<EditTextPreference

android:defaultValue="London"

>

o T & {EMainActivityHJonCreate() 5/ ZFIREEAIAE
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e 1 MainActivity BY onCreate() J5i&#

~

PreferenceManager.setDefaultValues(

this, R.xml.preferences, false);

1. App Context

2. EREHEKAIXMLEESGRYRIRID
3. ®falseld, {NftappE—IRSaIlARZG A
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FhaREnE

FESIEXREFRE

e Y15 15\}5|§7¢1§§|EE|’JPreference ActivityF[JFragment, Android=BolELE=H1%
INPFEIEIZ BB
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o EHEF, MEUARNHEEZEEHERIPABIRENE
o FRETEEERININEFENRY key

SharedPreferences sharedPref =
PreferenceManager.getDefaultSharedPreferences(this);

String destinationPref =
sharedPref.getString("fav city", "Hangzhou");
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IRETHSummary
Btrue/falsefBAY Summary

o B true/falsefEIINIZE On/Off B

' CheckBoxPreference
defaultValue false
key | wake_key
title Wake for meals
summary Do you want to be left alone at -
dependency
_icon | jT
| = - o
Wa ke fOl' meals summaryOn You will be woken for meals
You will be woken for meals summaryOff You will not be woken for meals i
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IRETHSummary

HitBigEHYsummary

o XFFFHIEtrue/falsefIREIDEIN, HXEERKETME, EFBERsummary

e ffonPreferenceChangelistener()FiZE&summary

Favorite city

an Francisco

Favorite city

Your favorite city is San Francisco

CANCEL OK
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IZEFHSummary

BT summary {5l

EditTextPreference cityPref = (EditTextPreference)

findPreference("fav city");
cityPref.setOnPreferenceChangelListener(
new Preference.OnPreferenceChangelistener(){
@Override
public boolean onPreferenceChange(Preference pref,
Object value){
String city = value.toString();
pref.setSummary("Your favorite city is
return true;

1) ?: Favorite city

Your favorite city is San Francisco
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o A BRI Y

e

o« NRSHMMIRE

« FIEEEXKIAE

KR E

o HZsummary3¥E,

o HHEMNAYTII

-bean, MRS

AL R

SIEFESREES

S BRS RIHYIZEHE

fHX, REETEXNNIRE

PAFBEL

Gl

Wk
>=H

& PEAT At |

‘“4/; SU‘;\T\\?\ ZHEJIANG UNIVERSITY
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o A BRI Y

WIS L

e TEN setOnPreferenceChangelistener()

o FiZEFRMHAYFragmentfJonCreatePreferences()2
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IR BRI 2

4,;(;8&\&\5& ZHEJIANG UNIVERSITY

onCreatePrefe rences() 'WU%

@Override
public void onCreatePreferences(Bundle savedinstanceState,
String rootKey)

setPreferencesFromResource(R.xml.preferences, rootKey);
ListPreference colorPref =

(ListPreference) findPreference("color_pref");
colorPref.setOnPreferenceChangeListener(

// see next slide

)
}
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IR BRI 2

4/;68&\\:\\(& ZHEJIANG UNIVERSITY
onCreatePreferences() {5l

o P REFHREEREN, MITHEEREEBHE

colorPref.setOnPreferenceChangelListener(

\\\
=

new Preference.OnPreferenceChangelListener(){
@Override
public boolean onPreferenceChange(
Preference preference, Object newValue){
setMyBackgroundColor(newValue);
return true;

};
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1ZERJActivityiEiR

« BENXTUEFEHYIEIN

L) VERNENE ) S

‘%’ﬁ%ﬁﬁ%'—i FEES

[
Droid Cafe

Favorites

€ Settings

| Setlings m——— ) General m——
Droid Desser

Contact A Notifications
e a dessar

() Data & sync

Phone

Settings

57

ZHEJIANG UNIVERSITY

General

Enable social recommendations

Recommendations 1

based an vy

Display name
o :I- — _-E-.I- F.-

Add friends to order messages

|I|'||

General

A Notifications

Enable social recommendations

Recommendations for peaple to contact based on youwr order history

I..:'l Data & sync

Display name
Jahn Smith

Add friends to order messages

Tablet
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AppIXEHETFHE

MEFEFR B ENX Ul + DataStore AI4HS HBEEUTNERTAEE(ER PreferenceScreen
o FHFRIRBFIG: aILASESiEH ul S « HFEREMEERIRERHE
o WUYCHEEM): FFEEFTHY Android FF&SCEe o BIRARAEIESRY Preference fESE
o SRUFHIMERE: BT Preference HEZRHIFFIE o INEAYARIBEINEEEE
o FRZMA: VI fNiZIED EE S

o EBUFAVAEIFTE . (ERIRFTHIRONR

SIEFESREES



%,
Ay, SU?\NR\ ZHEJIANG UNIVERSITY

SHEFNE

7 \?%LIJ\
(Shared Preferences)

AppIX B



1k E
Ul Z5FE

o AppfEVUIZFE LIE1T, HEUIXPNUIEIERFR TSR
o ZKIEREERR LETH U

. ZATREITAN R USSR R R

E
linl
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57

Ul ZeF2 IR

o IBFEIEVEF—RFRAR
o« VIZHFER 162K ERIFIET(E
« MREFEANKNE, NAIEFEFE/IER

Takes too long
weore [ i A poaTe [

T i ﬁ
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APP; 5,

o WNERUISFIRIFFoARIRTIEINI, NIFTANAL

e NEIE T —"Application Not Responding (ANR) XJ1EF

IH|

Async Examples isn't responding.

Do you want to close it?

WAIT OK

‘%’ﬁ%ﬁﬁ%'—i FEES 85



KEJIENE T THIESS

. RSB
. KEITE
. R/ HEH o
. GMEE(R
. DEREE

SIEFESREES 86



@; M}g%?

%/;GSU?\\Q\‘@ ZHEJIANG UNIVERSITY

=g e

« KEENEITRMESBEEaEEa%IZLE
o REZAZEIELITIER

o ZF2 (ExecutorService, Handler, ViewModel)

LT

e RS (Services)

Main Thread (Ul Thread)

Update Ul

“%’ﬁ%ﬁﬁ%'—iﬁi&% Worker Thread Do some work &7



Bx{E3LH%

o FEHTEUIZAE
- VIR T FRE 162 IR BN 5TR
- FEIFVIZAE EHITEFERTRIARUEES
o REMUIZAZELIIMYIE T AIE]Android Ul toolkit
- UMRTEVIZFE L T
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JavaExecutorService

e ExecutorServices® Java FARIETFHTEREE Tz OMZEL, BERUES(ESH

TSR EHIETE

o MDIFHAZERAE Runnable B Callable {155, EBISERSKERIRMFERFAITH, FHEA
FEEAE. SRIRENRNIERAEFESNINEE
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JavaExecutorService

EXNGFE, ERTRERERNES, &

TTLH
H

e newFixedThreadPool(int nThreads): €Iz
HE L HMES =S P ET

e newCachedThreadPool(): GBIERIEFEIEN, EAATAEREEREEES, SHEE

AL, (BR]EECIERIT Z Az SE OOM

» newSingleThreadExecutor(): GIEERZFEN, RuHIFHi% FIFO [RFER1THRIT

e newScheduledThreadPool(int corePoolSize): HFERTEEHAIME(ESH1T, BI=1{< Timer
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AndroidfJHandler

e Handler 2 Android RFHHF 242 AlIB (SR

(a5

o TE(FHREARSIZZ ENEEBEEFHHFITES

. Iff

RT Ul Zi2RY RN N BRI N 14

L1Fixiz

b Handler b Tz

SIEFESREES

Handler

enqueueMessage

sendMessage() —=——————m-v—mrP

dispatchMessage

handleMessage() <——————————

v—\
5
&, 891
@/l/@

Looper

MessageQueue

Message 1

Message 2

Message n

Message

Target: Handler

loop()

--1 B PAkMessage

%A%

- EE

91




AndroidfJHandler

ke Rzl A& I
Handler() Bl KB FUZRFE LooperfYHandler B FE
AL Handler(Looper) Bl KEXTEELooperYHandler RiafEl
Handler(Callback) & [B]JEAYHandler a=giERE
post(Runnable) 37 BI#11TRunnable B FE

e postDelayed() FIEIRF 11 TRunNnable FHﬂ 55
- sendMessage|() KiEMessage s EUE
sendEmptyMessage() RIETIHE BIERRIR

sy T 52 removeCallbacks() Z"_'flii'f:T 5% fH1EARTE R
a removeMessages|) BUERFEBR ‘et
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public class MainActivity extends AppCompatActivity {
private ExecutorService executor;

private Handler mainHandler;

private ProgressBar progressBar;

private TextView statusText;

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.activity main);

progressBar = findViewByld(R.id.progress_bar);
statusText = findViewByld(R.id.status text);

executor = Executors.newFixedThreadPool(3);
mainHandler = new Handler(Looper.getMainLooper());

Button startButton = findViewByld(R.id.start button);
AEFESEIZES - startButton.setOnClickListener(v -> startBackgroundTask());

}



private void startBackgroundTask() {
[/ BB Ul - FHRIRES
updateUl("Starting...", 0);
executor.execute(() -> {

try {
[/ TR eESs
String result = performBackgroundWork();
[/ {ES55ChIE T Ul
mainHandler.post(() -> {
updateUl("Completed: " + result, 100);

1;

} catch (Exception e) {
mainHandler.post(() -> {
updateUI("Error: " + e.getMessage(), 0);

1;
}

HIEGFHSRSES ).
};

}



private String performBackgroundWork() throws InterruptedException {
for (inti=0;i<=100;i+=10) {
Thread.sleep(200); // 125 T {E

/] RAHEEH

final int progress = i;

mainHandler.post(() -> {
updateProgress(progress);

1;
}

return "Task finished at " + System.currentTimeMiillis();

SIEFESREES



private void updateUl(String status, int progress) {
statusText.setText(status);

progressBar.setProgress(progress);

private void updateProgress(int progress) {
progressBar.setProgress(progress);
statusText.setText("Progress: " + progress + "%");

@Override

protected void onDestroy() {
super.onDestroy();
if (executor !=null) {

executor.shutdown();

SIEEFES Eifﬁc%}
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ExecutorServicelJiikm

+ HIREFBENES, ActivityiRIHR
o AYEEESAABIEREActivity
TR XSS
o (BIBRNESESIBARET

o NWARERFAIEe=EIFERNFERR =

onCreate asyncTask.onPostExecute( )

\

| asyncTask.execute()
- asyncTask.dolnBackground( )

device rotates

l—onCreate asyncTask.onPostExecute( )
[—asyncTask.execute()

- asyncTask.dolnBackground()
SEFESRLES 97



ViewModel

-

o ViewModellE13 B VIZBE4EapBHASCINEUBEIFAMN

e ViewModelHY7Z ERTIBIELActivity/FragmentB 1<, {N{EXERRIVIZB(G2EPHERRT T =
Aol

o FFRIEEFERFRHERFEREACtvity, {BViewModeliEidViewModelStore{REEZE,

h

Jo=FmmE1T onSavelnstanceState ()&
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// 1. BEN ViewModel

public class TaskViewModel extends ViewModel {
private ExecutorService executorService;

private Handler mainHandler;

public TaskViewModel() {
BT BN ASHWIEER

executorService = Executors.newFixedThreadPool(4);

g -

// ViewModel 1£

mainHandler = new Handler(Looper.getMainLooper());

J
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public void performBackgroundTask(TaskCallback callback) { private String performTask() throws InterruptedException {

T

ZHEJIANG UNIVERSITY

executorService.execute(() -> { Thread.sleep(2000):

try {

return "Task completed";

String result = performTask(); !

[/ {ERZZEMEEL I

mainHandler.post(() -> {

public ExecutorService getExecutorService() { return executorService; }

@Override

if (callback !=null) { protected void onCleared() {

callback.onSuccess(result); super.onCleared():

} // ViewMode!l #EERT F TS

if (executorService != null) {

1);

} catch (Exception e) { executorService.shutdown();

mainHandler.post(() -> { \

if (callback != null) { }

callback.onError(e); public interface TaskCallback {

}
1;

} }
HiRFIES RIS

void onSuccess(String result);

void onError(Exception error);

}



// 2. TE Activity H{sEFH ViewModel /] FFaaiESS
public class ViewModelActivity extends AppCompatActivity { viewModel.performBéeks
private TaskViewModel viewModel; TaskViewModel.TaskCallback() {
@OQOverride
@Override public void onSuccess(String result) {
protected void onCreate(Bundle savedinstanceState) { updateUl(result);
super.onCreate(savedlnstanceState); }

setContentView(R.layout.activity _main);

@Override
/] 3xHY ViewModel - FEIEEERTS (R8s public void onError(Exception error) {
viewModel = new ViewModelProvider(this).get(TaskViewModel.class); showError(error.getMessage());
}
BRI SRS };



(FF ViewModel + LiveData fJ:2- 5

>4 S
%;GSU?\\Q\\@@ ZHEJIANG UNIVERSITY

o Activity / Fragment A= IZEHE o Bll§Z ViewModel

e 1T ViewModel FTEVX. LiveData

e ViewModel AEHFEIEIEREEG

Il

o ERBEAEINEETE

e LiveData FATRIEEIET(L[ENEZ] Ul

e 1E1Y LiveData HEZEIR[OZ5EH

X

o 1E Activity / Fragment RNZREGET(L
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SHEFNE

7 \?—El_]:)\

(Shared Preferences)

AppIX B
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IR BRI IR

1. fEManifest SAIE NP RN R
2. IO B G RE
3. BliEworkerZFE
4. L E(ESS
1.6l52URI
2 BIEHTTPIEE
3.0, IRENEY
5. Qb HRZEER

Tl

104
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Y
Manifest FFRIF R

1. /2%
<uses-permission android:name="android.permission.INTERNET"/>

2. BRI
<uses-permission
android:name="android.permission.ACCESS_NETWORK_STATE"/>

105
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ST v

IREN LR {E =2

e ConnectivityManager
- S HMPEREIINER
— HM R R BEERTHEEE App

e Networkinfo
AR T IEERERIM B ORPIAE
— FBoEUEIA 2 Wi-Fi

106
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https://developer.android.com/reference/android/net/ConnectivityManager.html
https://developer.android.com/reference/android/net/ConnectivityManager.html
https://developer.android.com/reference/android/net/NetworkInfo.html
https://developer.android.com/reference/android/net/NetworkInfo.html

T M) 2280 Faz L PIEY i

@/;GSU?\\—\;\\%?EO ZHEJIANG UNIVERSITY

ConnectivityManager connMgr = (ConnectivityManager)
getSystemService(Context. CONNECTIVITY SERVICE);

Networkinfo networkinfo = connMgr.getActiveNetworklInfo();

if (networkInfo != null && networkinfo.isConnected()) {
// Create background thread to connect and get data
new DownloadWebpageTask().execute(stringUrl);
}else {
textView.setText("No network connection available.");

J
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@/;GSU?\\:\\Q?EO ZHEJIANG UNIVERSITY

SEFBENEURE & Wi-Fi
Networkinfo networkinfo =
connMgr.getNetworklnfo(ConnectivityManager. TYPE_WIFI);

boolean isWifiConn = networklInfo.isConnected();

networkinfo =
connMgr.getNetworklinfo(ConnectivityManager. TYPE_MOBILE);

boolean isMobileConn = networklInfo.isConnected();
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WorkerZ:fs
{5 Worker ZF8

e ExecutorService — IEEGHNTES
e ViewModel — IFEIIES, BEEIEE
e Background Service — B
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https://developer.android.com/training/run-background-service/create-service.html
https://developer.android.com/training/run-background-service/create-service.html

WorkerZ&is
ey=l K=

TEEeEsH:

1. Gl§ZF URI

2. FB7 HTTP &I
3. FEEE
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EZZURI

URI

S

URI ( Uniform Resource Identifier , F—&IFINART) , @— 1M
, ENVE—MEERNRIR

o file://
e http:// and https://
e content://
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EZZURI

>4 S
%;GSU?\\Q\\@@ ZHEJIANG UNIVERSITY

{5

{55 Google Book APl IH{TE18):
https://www.googleapis.com/books/vl/volumes?

g=pride+prejudice&maxResults=5&printType=books

final String BASE URL = "https://www.googleapis.com/books/vl/volumes?";
final String QUERY_PARAM ="q";

final String MAX_RESULTS = "maxResults";

final String PRINT_TYPE = "printType";
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EZURI

JEKEET— URI

Uri builtURI = Uri.parse(BASE URL) .buildUpon()
.appendQueryParameter(QUERY PARAM, "pride+prejudice" )
.appendQueryParameter(MAX RESULTS, "10")
.appendQueryParameter(PRINT TYPE, "books")
build( );

URL requestURL = new URL(builtURI.toString());
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HT TP ESS

e {8 HttpURLConnection
o DT R AR T PR
o TEH |nputStream F[ try/catch 1EGJIR
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https://developer.android.com/reference/java/net/HttpURLConnection.html

HT TP it 5

™, 7897
G NS

£

£llZ2— HttpURLConnection

HttpURLConnection conn =
(HttpURLConnection) requestURL.openConnection();
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HTTPE FimiEx

2

X3
I

conn.setReadTimeout(10000 /* milliseconds */);
conn.setConnectTimeout(15000 /* milliseconds */);
conn.setRequestMethod("GET");

conn. setDolnput(true);
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HTTPE FimiEx

IR ABREN A=

conn.connect();

int response = conn.getResponseCode();
InputStream is = conn.getlnputStream();

String contentAsString = convertlsToString(is, len);

return contentAsString;
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HTTPE Fimi&ERz

r_.
X

KANEEFR

} finally {
conn.disconnect ();
if (is 1= null) {

is.close();

J
J
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public String convertlsToString(InputStream stream, int len)
throws IOException, UnsupportedEncodingException {

Reader reader = null;

reader = new InputStreamReader(stream, "UTF-8");
char[] buffer = new char{len];

reader.read(buffer);

return new String(buffer);
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HE[BIS 4 Pk 1T &

BufferReader X8E 5

StringBuilder builder = new StringBuilder();
BufferedReader reader =

new BufferedReader(new InputStreamReader(inputStream));

String line;
while ((line = reader.readLine()) != null) {
builder.append(line + "\n");

}
if (builder.length() ==0) {
return null;

J

resultstring = builder.toString();

SIEFESREES 120



HTTPE Fign/E

{EREERIE— MR

o FRA—1"%=75, Ltal OkHttp EFE Volley
o AILAEFELIEFEA
¢ XIBED
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http://square.github.io/okhttp/
https://developer.android.com/training/volley/index.html

HTTPZ it - Volley

RequestQueue queue = Volley.newRequestQueue(this);
String url ="http://www.google.com";

StringRequest stringRequest = new StringRequest(Request.Method.GET, url,
new Response.Listener<String>() {
@Override
public void onResponse(String response) {
// Do something with response

J

}, new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {}

};

queue.add(stringRequest);
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HTTPE inZE - OKHTTP

OkHttpClient client = new OkHttpClient();
Request request = new Request.Builder().url(
"http://publicobject.com/helloworld.txt").build();

client.newCall(request).enqueue(new Callback() {
@Override
public void onResponse(Call call, final Response response)
throws |IOException {

try {
String responseData response.body().string();
JSONODbiject json = new JSONObject(responseData);
final String owner = json.getString("name");
} catch (JSONException e) {}

};
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o SCHIEZICANLLIREINAYTTIZ (onPostExcute())
o [AINV{E—Hi%E JSON & XML

{5F8 helper ZSfEAfT[RINAE -
e JSONODbject, JSONArray
e XMLPullParser—parses XML
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RERTRINAR
JSON Ehit

il

o JSON XJ& (object) BRFR/ME XS (name/value pair) BITFRE
o LL“{”"FHR, “}"45
« BB/ EXT ZER“, "FF

object
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EMTRINA(E

JSON £948

e JSON Z42H
o LL“[”FF8,

“ "R

e L)

SIEFESREES

(array) 2— 1 BFE
“1” £5R
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AT EIRE 5

™, 7891
G NS

JSON 18

e JSON FEYE (value) BILLE FFFEE (string) , #YE (number) , XIS
(object) , ZW4H (array) , Fa/RIE, null

value
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EMTRINA(E

JSON 451)1

"vopulation": 1,252, 000, 000,

"country": "India",

"cities": |
"New Delhi",
"Mumbai',
"Kolkata'",

"Chennai”

]
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EMTRINA(E

B#EMNT JSON

>4 S
%;GSU?\\Q\‘@@ ZHEJIANG UNIVERSITY

JSONODbject jsonObject = new JSONObject(response);

String nameOfCountry = (String) jsonobject.get("country");
long population = (Long) jsonobject.get("population");
JSONArray listOfCities = (JSONArray) jsonObject.get("cities");

Iterator<String> iterator = listofCities.iterator();
while (iterator.hasNext()) {
// do something

J
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EMTRINA(E

JSON 441)2

{"menu": {
"1d": "file'",
"value": "File",
"popup”: {
"menultem": |
{"value": "New", "onclick": "CreateNewDoc ()"},

{"value": "Open", "onclick": "OpenDoc ()"},

{"value": "Close", "onclick": "CloseDoc ()"}

}
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AT EIRE 5

B#EMNT JSON

Y, /897
Ao IS

£

+ $KEY “menuitem” ${LARE=NIIERAY “onclick” {H:

JSONObject data = new JSONODbiject(responseString);

JSONArray menultemArray =
data.getJSONArray("menuitem"”);

JSONODbject thirdltem =
menultemArray.get]SONObject(2);

String onClick = thirdltem.getString("onclick");
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e Saving Data [https://developer.android.com/training/basics/data-storage/index.html]

e Storage Options [https://developer.android.com/guide/topics/data/data-storage.htmil]

e Saving Key-Value Sets [https://developer.android.com/training/basics/data-storage/shared-
preferences.htmil]

e SharedPreferences
[https://developer.android.com/reference/android/content/SharedPreferences.html]

e SharedPreferences.Editor
[https://developer.android.com/reference/android/content/SharedPreferences.Editor.html]

e DataStore v.s. SharedPreferences
[https://developer.android.com/codelabs/android-preferences-datastore]

SIEFESREES
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https://developer.android.com/training/basics/data-storage/index.html
https://developer.android.com/training/basics/data-storage/index.html
https://developer.android.com/training/basics/data-storage/index.html
https://developer.android.com/guide/topics/data/data-storage.html
https://developer.android.com/guide/topics/data/data-storage.html
https://developer.android.com/guide/topics/data/data-storage.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://developer.android.com/reference/android/content/SharedPreferences.html
https://developer.android.com/reference/android/content/SharedPreferences.Editor.html

e Android Studio User Guide [https://developer.android.com/studio/intro/index.html]

e Settings (coding) [https://developer.android.com/guide/topics/ui/settings.html]

e Preference class [https://developer.android.com/reference/android/preference/Preference.html]

e PreferencefFragment
[https://developer.android.com/reference/android/preference/PreferenceFragment.html]

e Fragment [https://developer.android.com/reference/android/app/Fragment.html]

e SharedPreferences [https://developer.android.com/reference/android/content/SharedPreferences.html]

e Saving Key-Value Sets [https://developer.android.com/training/basics/data-storage/shared-
preferences.html]

e Settings (design) [https://material.google.com/patterns/settings.html]
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https://developer.android.com/studio/intro/index.html
https://developer.android.com/guide/topics/ui/settings.html
https://developer.android.com/reference/android/preference/Preference.html
https://developer.android.com/reference/android/preference/PreferenceFragment.html
https://developer.android.com/reference/android/app/Fragment.html
https://developer.android.com/reference/android/content/SharedPreferences.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://developer.android.com/training/basics/data-storage/shared-preferences.html
https://material.google.com/patterns/settings.html

szrzne & dnputStream reference [https://developer.android.com/reference/java/io/InputStream.htmi]

AsyncTask Reference [https://developer.android.com/reference/android/os/AsyncTask.html]

AsyncTaskLoader Reference [https://developer.android.com/reference/android/content/AsyncTaskLoader.html]

LoaderManager Reference [https://developer.android.com/reference/android/app/LoaderManager.html]

Processes and Threads Guide [https://developer.android.com/guide/components/processes-and-threads.html]

Loaders Guide [https://developer.android.com/guide/components/loaders.html]

Ul ZEFEEEEFHX: Exceed the Android Speed Limit [https://medium.com/google-developers/exceed-the-android-
speed-limit-b73a0692abcl]|

Connect to the Network Guide [https://developer.android.com/training/basics/network-ops/connecting.html]

Managing Network Usage Guide [https://developer.android.com/training/basics/network-ops/managing.html]

HttpURLConnection reference [https://developer.android.com/training/basics/network-ops/connecting.html]

ConnectivityManager reference [https://developer.android.com/reference/android/net/ConnectivityManager.html]
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https://developer.android.com/reference/android/os/AsyncTask.html
https://developer.android.com/reference/android/content/AsyncTaskLoader.html
https://developer.android.com/reference/android/app/LoaderManager.html
https://developer.android.com/guide/components/processes-and-threads.html
https://developer.android.com/guide/components/processes-and-threads.html
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Thank you!
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