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® Activity Lifecycle
® Activity Instance State

® Fragments - mini-Activity
i

TH A= X B

- 1 U AR

11 {

- iy eI B A R F =
- K ;’IZ\;

b

BEFRESFIES

MenuExperime

E— ,
\ (visible) J
onResume() ? onPause()
onResume()
— > l
. (visible) _(partially visible)
onStart() ? onStop()
onStart()
| ; -
( Created ) onRestart() Pl )
\ ./ . (nidden)

Herry IV(1)
Herry V

Henry VIl

Richard NI
Merchant of Venice
Othello

King Lear

3
onDestroy()

=

-

Reply all
Forward



AR e

OROROR080



b AR |

>4 S
w8918/ ZHEJIANG UNIVERSITY

AW RIEFE AT ?

o HEFHI - BEXNENFENAEE
o NERTENE - BT AppT FHINNAL B ZE]
o SVERTENE - RBEUINELFE LRV A ZEB
e SQlite #HEE - A BITEEF G W(CEE

Tl

c NBIRMERF - THFREALAARM  SE
ftt N H X Z 2 4E

il
Ni

BEFRESFIES 5



HZH7ZI (Shared Preferences)
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Android Shared Preferences
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SharedPreferences
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NER7E(E ( Internal Storage)
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o JXKATFEEH FEgetFilesDir()

File file = new File(context.getFilesDir(), filename);

o I[mATZ M H S=getCacheDir()
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5\ &877f& ( External Storage)
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o 4\ERTE & B EgetExternalFilesDir()
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<uses-permission
android:name="android.permission.WRITE_EXTERNAL STORAGE" />

<uses-permission
android:name="android.permission.READ_EXTERNAL_STORAGE" />
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public boolean isExternalStorageWritable() {
String state = Environment.getExternalStorageState();

if (Environment.MEDIA MOUNTED.equals(state)) {
return true;

J

return false;

J
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o 3% HY IS getExternalStoragePublicDirectory()

. Bl H

File path = Environment.getExternalStoragePublicDirectory(

Environment.DIRECTORY PICTURES);

File file = new File(path, "DemoPicture.jpg");
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— myFile.delete();

o NERTFE

— myContext.deleteFile(fileName);
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SQLite #iEE

SQLite ZXIEE

e EREBE ENEMCEIE - BITIERRA

o AndroidiZ L ZELISQLAY IR ZESQLite
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HIRFER A NSRS
Data Persistence

Type of data saved Length of time saved

onSavedInstanceState key/value (complex values) While app is open
SharedPreferences key/value (primitive values) Between app and phone
restarts
SQLite Database Organized, more Between app and phone
complicated restarts

text/numeric/boolean data

Internal/External Storage MIltimedia or larger data Between app and phone
restarts
Server (ex. Firebase) Data that multiple phones  Between app and phone
will access restarts, deleting the app,

using a different phone, etc
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e SharedPreferenceZsi2H 7 FHT52HY - EAFMEIEHIERIAP

e TFonPause(\HI{RTFEHE, TEonCreate() Pk &
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HEZEH/HEI vs RESESBPIRS
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nsavedinstancestate-vs-sharedpreferences
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o FRAAppHI B A, 5180"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 {fFASharedPreferences.Editorf& O super.onPause();
e AN Rapply(\FEH . TEMEEFHIE SharedPreferences.Editor preferencesEditor =

mPreferences.edit();

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

preferencesEditor.apply();
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7£ onCreate() B 3x BV HE
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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(£ clear() ;EZE#1E

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

preferencesEditor.apply();
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o

7 223K SharedPreference.OnSharedPreferenceChangelistener() & O
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LN

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

// Implement listener here

b
prefs.registerOnSharedPreferenceChangelListener(listener);
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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.

0 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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https://developer.android.com/reference/android/content/SharedPreferences
https://developer.android.com/reference/android/content/SharedPreferences

{f FHDataStore{tE L =5 1EIn

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.

. DataStore & — I RBOEFEBE R

Feature SharedPreferences PreferencesDataStore ProtoDataStore
EF Kotlin 732424 Flow #3521 .
7|< y — Async API (only for reading (via Flow and RxJava2 & 3 (via Flow and RxJava
changed values, via Flowable ) 2 & 3 Flowable )
listener)
. \/__ /7
HZ B IR p
L 3 Synchronous API (but not safe to call on X X
7N J\ E Ul thread)

Safe to call on Ul X1 (work is moved to (work is moved to

e SharedPreferences EI’JH APl RS v ispetchers.10 undr e Disptohers. 10 uder
£ Ul &P IEAH - BERr EESNITHE o | X
/0 1R 1E. apply() KE fsync() LBEZE UI % sofefom uiine X2
2, B9 ANRs BIZER . —

Has a transactional API
with strong
consistency

o SharedPreferences LGfTRNF®EHIAIHM ™
HERHTER IR - |

Type safety X X with Protocol Buffers
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App R ERIBIF

Favorite destination

San Francisco

CANCEL

Sleep through meals?

You will not be woken for meals

BEFRESFIES

OK

Preferred snack

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

CANCEL
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Cail History

Import/export

e AP LB XLERIBIOIKE

Clear frequents

New contact
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<  Interruptions

When calls and notifications arrive

HZZVRRY I B 2L I
* _.I-% /)l_“J E/j 3'5% E-é ;:’ = E/\];EII Events and reminders »
o 7NLUITHEDN | REZMMWER "

5, B EEREEMSIEIHT R—
HES

Priority interruptions

o 7- 15/\ulﬁ ARV E I 25
9, EIFITEL
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Settings <  Display

Wireless & network Brightness level
/7 LR S
Z Z/ \ 1/ \ E/\] -LZ gzl'_’ Ijﬁ\ O Data usage Wallpaper

sleep

o 167 LA LHYIEIN
HEFE X R ZE I R AR R — ) .
R, XPTEESJUNEEE o o o
T

LN

When device is rotated
._. Sound & notification

Cast

AppS

Storage & USB
<] ()
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View vs Preference

Ay ==

o T E IHI[E

$ FH Preference B+ M & View BYF3E

o AILITEMBAREaPIRITHIIRTE Preference XI R

L1
—
a:
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Preference (E%tln ) 2

/N

s

/_

e Preference TANB—MIZERME 7 — View

o 5 View &5 SharedPreferences $#H E# -

e 7f Preference B {E A key EF B X EE
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B Preference P NE — 11 (Key)

e Android {# X key F1FEEN B

<EditTextPreference

android:title="Favorite city" Favorite city
android:key="fav_city" four favorite cif
L[>
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" v CEres
T8I ( preference) BEHAPENXIRE [1drawable
» [dlayout
o XX : res > xml > preferences.xml » [Elmenu
» [EImipmap
» [values
v [EIxml

21 preferences.xml|
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PreferenceScreen 5l F

<PreferenceScreen> ? + @
<PreferenceCategory :
0 android:title="Flight Preferences"> Comfortable ﬂ'ght
<CheckBoxPreference 1
9 android:title="Wake for meals" FLIGHT PREFERENCES
> W
ake for meals
<EditTextPreference 2 |
o - You will be woken for meals
9 android:title="Favorite city"
> - .
/ Favorite city
</PreferenceCategory> |
Your favorite city is London
</PreferenceScreen>
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e PreferenceScreen
Preference T BMET R EF MR EE

Y I &R

11N

e PreferenceGroup
—ZH1% XF (Preference X4 2)

e Prefe renceCaEegorv
— P ZHRI ARl
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Preference BJFZ

IHH]|

e CheckBoxPreference — %l — %%l § 7t

e ListPreference — FTFHF—1TX1EE - WIGEEBE —ZR SR EILH

e SwitchPreference — Z/B{GAYVIEIN - 3] H R

IHH]|

e EditTextPreference — FTH—1T B & EditText BIXTIH1

B

X

e RingtonePreference — 1L #EH
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ListPreference
Add friends to order messages

Add friends to order Messages =————————————
Never () Always

() When possible

<ListPreference
android:defaultValue="-1"

android:key="add friends_key"

(®) Never

android:entries="@array/pref example list titles"
android:entryValues="@array/pref example_list values"
android:title="@string/pref _title add friends to _messages" />

HEERESRLES >0
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ListPreference BAE 1%

e android:defaultValue — -1FRR:EZAH LN

e android:entries — ERiRIZHHNIRSHVEH

e android:entryValues — ERZEIZEHAVIERIE A

B SRS IS o1



1 & [E H

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>

B SRS IS -


http://schemas.android.com/apk/res/android

1% 5 [E| [H]

SwitchPreference BJ&E 1%

e android:defaultValue

. \ N = '
— BR1A AN true 0 Enable social recommendations
Recommendations for people to contact .
. . g pased on your order history
e android:title 0
—— B8
— TRl

* android:summary
— FEIRE PARNXF

e android:key
— SharedPreference H{E XTI N Y key
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EditTextPreference

lahn Smith Display 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 EFH—1A Fragment B Activity R ERIXE

LN

o {HAHYFRE Activity 1 Fragment BJF = AAIE
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518 B Activities 1 fragments

e Android 3.0+:
- AppCompatActivity ¥ PreferenceFragmentCompat

- By & Activity #1 PreferenceFragment

e Android 3.0 &ZLLF (API IeveI 105 LL7F):
- }R & PreferenceActivity 5

BEFRESFIES
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SR B RYZD IR

XJ T AppCompatActivity ¥ PreferenceFragmentCompat:

o DIEEZEINEE

o NIXEBIZE— Activity

e NixETCIZE— Fragment

e {preferenceTheme MNZE!] AppTheme

o« MARE - Bilix&EFH

B SRS IS -



il

i &

I B ® |

Basic Views Activity f=2fik AppWithSettings ; B oo

e Basic Views Activity 2R 21 & 2t I >
E

o FEEEINPEIE “Settings” &N
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Bl — MEE& Activity F2E

o ¥HE AppCompatActivity

e 1£ onCreate() AEH E/RIZEHI Fragment :

getSupportFragmentManager|()
.beginTransaction()
.replace(android.R.id.content, new MySettingsFragment())

.commit();
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X B Activity 1£4I

public class MySettingsActivity extends AppCompatActivity {

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

.replace(android.R.id.content, QFTJ%"I/VEIﬁE% (=
\ I W PN E ——
new MySettingsFragment()) X Fh =TT EEHY
.commit(); class I
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I & Fragment 5

e ¥hEPreferenceFragmentCompat

o SLINZXLETFT X

- onCreatePreferences() B~ 1x

- 3

1L
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. setOnPreferenceChangelListener() A3k
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Preference Fragment

public class MySettingsFragment
extends PreferenceFragmentCompat{ ... }

e Z° fragment EXIA BJ= onCreateView()

° onCreatePreferences() EW X T onCreateView(), EIANX fragment /R—

A=)
I &= ||| [E
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Preference Fragment 14l

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

setPreferencesFromResource(R.xml.preferences, rootKey);

IR SRE 5 63



il

iz &

@ PreferenceTheme 0% App H] theme &

e MR AT PreferenceFragmentCompat, FEEfEstyles.xml Pix &

preferenceTheme :

<style name="AppTheme" parent="...">
<item name="preferenceTheme'>
@style/PreferenceThemeOverlay

</item>

</style>

BEFRESFIES
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B &R

A Intent SRR 011X & Activity

e M Options I E - B HT onOptionltemsSelected()

e MIIESME - EF{E4E27 setOnltemClickListener B4 OnltemClickListener
sl onltemCIlck() a5
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o IF/HUSE : 7

AAE

BEFRESFIES

-

0 Summary

= 34k T C

D FfiE /AR A ERVE
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= 1{ch

o %&d> = BB |30

- RGNREP - BT MAERAAY

o [HEMIEE LRI |
_Gmaild, FRYTIR 2 MRS S

o NHEEZEMIEN MIIAF
- RBEEEMERTY KA BA
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o £ B {EH8Y Preference il

IR

B8 {5 FH android:defaultValue

<EditTextPreference

android:defaultValue="London"

L[>

o B\ & TE MainActivity B onCreate() AiEFIRE HIAE
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e 7 MainActivity B onCreate() 7;&H

v—l
Zs
Oy, 897
/97/[/(;

PreferenceManager.setDefaultValues(

this, R.xml.preferences, false);

3

1. App context
2. BRIREHERE XML ZEXENZEIR ID

3. ixAfalse BY - NEappE —REMNNIERZ G A
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FiERENE

. FEEERBREGRE

e INRFEH Tfﬁﬁ%ﬂ’] Preference Activity 1 Fragment, Android EBiIEHZE
P F IR EE
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MEZFHZINPRINF IR ERVE

o HBP  MMANHKZ=FZRINPIRINKERE
o FRATERNBIETEXR key

LI

SharedPreferences sharedPref =
PreferenceManager.getDefaultSharedPreferences(this);

String destinationPref =
sharedPref.getString("fav_city", "Jamaica");
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X ETH Summary

A true/false 1R Summary

o NA true/false BI3EINIZE On/Off B4 1E

CheckBoxPreference

defaultValue false

key | wake_key

title | Wake for meals

summary Do you want to be left alone at :

dependency

icon

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 | -
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X ETH Summary

H iz B/ summary

o XfT-FFIE true/false X B - JEEEAFET(ER - EHF B summary

e 7f onPreferenceChangelistener() F1x & summary

Favorite city

San Francisco

Favorite city

Your favorite citv i1s San Francisco
) CANCEL OK
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X ETH Summary

B ¥ summary $l|F
EditTextPreference cityPref = (EditTextPreference)

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

1) 3 Favorite city

Your favorite city is San Francisco
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o I summary 3E S AR HFITRILLEE

o I AERIATT A
behn, MEREXNSTRESE  BARKNTSR

1

.I.
S
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VAR ==Y N RN

b S

Ll

o T X setOnPreferenceChangelistener()

\}_LE%_’_

e fixEFrHERMY Fragment Y onCreatePreferences() BB
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VAR ==Y N RN

onCreatePreferences() 5|+

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

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

(ListPreference) findPreference("color pref");
colorPref.setOnPreferenceChangelListener(

// see next slide

/]...);
}

HIEFESTIES 77



VAR ==Y N RN

onCreatePreferences() 5|+

o ¥ REFPHNEEFSBN - FITHEE=ABRINE

v—l
5
<, /897
/44/(;

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

};
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IREM Activity 1&Eikx

General

Droid Cafe Favorites € Settings

SEMINGS m———e - e General m——-  Enable social recommendations
j_L, E/] ML EE Droid Desser Racommendations for oanole t 13t
o E 72 BN \ -Lx RACOTMTREoIN people to

Contact A Notifications
B a dessa

l:I Data & sync Display name
John Smith

« FRER k"‘ A frends 0 order messages
i Phone

Wil

¢ g J:I_E >\< %m\ :I:/E'\ j—B E/\] % Iﬁj Settings

General

A Notifications

b — , ,
I] Enable social recommendations
, \ k \ ?E
' ﬂ \—L I E/] / D.J Kecommendations .‘m pe .'l|':|l" to contact !'l.'l:'.-:'-:‘| O Your orcer mishorny

I..:'l Data & sync

Display name
John Smith

Add friends to order messages

Tablet
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Sk

v—l
%‘/1897%
Ul £ 3=
//E —

e NS

o AppTEUIZEIE LiB1]

A X PNUIERETIRNESRE
o ZLENTIHERER L4AHIU

o ZEAEBINE

U1 44 S .

1P 2R1F

BEFRESFIES

81



S

Ul Zei2 N2

/H

e HUHEBIEMN B —RNEEANE
e ULIEH16ZEMN RERERIFTAE L
e MBEEEKRNKMNE - NAERFRSRF/IER

Takes too long
veone [ "ol R poaTe S

e ter IIIL-I Iﬁ&.
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APP ;%5 M Ry

o MBUIFFIRMETTRBINEXK - NFS/AN N

o X

“%ﬂﬁﬁﬁ%'—%%*ﬂf%

@/~ L — MApplication Not Responding (ANR) XJ157%

Async Examples isn't responding.

Do you want to close it?

WAIT OK

IHH|
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fa B2tz

o HYEZZTTHVL

e EERLREEIFLU M=

-5 E

B3/ I TE,

o ZIW{E5(AsyncTask)

e % A 28(The Loader Framework)

e ARS5(Services)

“%ﬁlﬁﬁﬁ%'—%%i&%

Main Thread (Ul Thread)

Worker Thread

Do some work

(Y(} 7

/44/0

Update Ul

SU?\K\\@\ ZHEJIANG UNIVERSITY
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« FEMEEVIZE
—-UIEEN T FRZTE16ZEMN BN IBR5EK
- EIEUIZLEE EITERINRIFEUIZEE

o REMUIZIELIIMI T IB]Android Ul toolkit
- UNNEUIZE L 11
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24515 (AsyncTask)

o {FAHAsyncTaskTERLEMNEEESS

Main Thread (Ul Thread)

onPostExecute()

Worker Thread
doInBackground()

“%ﬁ%ﬁﬁ%'—i%i&% 2



= {55 ( AsyncTask)

FEEEM AL

e dolnBackground()
- HERB%ELIBT
- BEEEENITHMBZELE

e onPostExecute()
— HAAsyncTaskTER THEfR, X1 IATEUIZIZH]
- ISR
- FHERKM - EFElUI

O

38
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=45 {155 ( AsyncTask)

HAhtH X 77 7%

e onPreExecute()
- EUIZRIE EiB1T

- RENMZEWNTHEESESS

e onProgressUpdate()
- EUIZE1E LiB1T

—EW kB e B % EpublishProgress() 1213
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=45 {155 ( AsyncTask)

HAHHX 75 7&

Main Thread (Ul Thread)

onPreExecute() onProgressUpdate() onPostExecute()

Worker Thread publishProgress()

doInBackground()
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=45 {155 ( AsyncTask)

HAHHX 75 7&

Main/Ul thread Background thread

onPrekxecute

Ul thread 4 publishProgress 4  dolnBackground
|

OnPost Execute

+
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{#FH AsyncTask

o ZR7EAsyncTask

o IR{Z AdolnBackground()Bo%aiEZH

+ {2 {ftonProgressUpdate() &K Rift B FOKI RS EY
o IE{fonPostExecute()iR[E] %5 RAVLHEISE

~H
=

THL
\I\
/171
H.
alil

HY 2448 25 Integer, R [B]AY

3
2
i

o INTFEBBIFF, FAREIESES

75 RPGERTZ E & Bitmap

#U°NString URL,

U\
AA

U
Xr

private class MyAsyncTask
extends AsyncTask<URL, Integer, Bitmap> {...}
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2= A B R BB+

o String—BHMNWE

S HJURI, ATRAEMNZSERIR - 11 0] L@ A 25 RAYURI
e Integer— XK HAERIB DL
e Bitmap — R [A]l— K ElZ

private class MyAsyncTask
extends AsyncTask<String, Integer, Bitmap> {...}

doInBackground()

\

onProgressUpdate()

onPostExecute()

“%ﬂﬁﬁﬁ%'—%%*ﬂi%
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onPreExecute()

protected void onPreExecute() {

// display a progress bar
progressBar.setVisibility(ProgressBar.VISIBLE);

// show a toast
Toast.makeText(context.getApplicationContext(),
"some message", Toast.LENGTH_SHORT).show();
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<&

dolnBackground()

protected Bitmap dolnBackground(String... query) {

// Get the bitmap
Bitmap bitmap = downloadimageFromUrl(query[0]);

return bitmap;
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{8 AsyncTask o
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<&

onProgressUpdate()

protected void onProgressUpdate(Integer... progress) {

// setProgressPercent(progress[0]);
progressBar.setProgress(progress[0]);
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onPostExecute()

protected void onPostExecute(Bitmap result) {
// Do something with the bitmap

imageView.setimageBitmap(result);
progressBar.setVisibility(ProgressBar.INVISIBLE);
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loadlmage()

public void loadimage(View view) {
String query = mEditText.getText().toString();

new MyAsyncTask().execute(query);
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{F§ AsyncTask 0

/4/;8897

public class MainActivity extends AppCompatActivity {

public void loadimage() {
new LoadlmageTask().execute(url);

J

public class LoadlmageTask extends AsyncTask<String, Integer, Bitmap> {
protected Bitmap dolnBackground(String... strings) {

J

protected void onPostExecute(Bitmap bitmap) {

J
J
J
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AsyncTask HIfk =

LI RO E Bl - Activity i EE 5%
o ItEETAsyncTaskTTiE B EE 2 Activity
o HTHJAsyncTask=#E Gl ZE

o {HIHRJAsyYncTasksThoAEIT
e WHARERgBE=EILFERNEZFI AR

onCreate asyncTask.onPostExecute( )
- asyncTask.execute()
L asyncTask.dolnBackground( )

device rotates

LonCreate asyncTask.onPostExecute( )

|—asyncTaSk.execute()
HRFESFIES | asyncTask.dolnBackground() 100



4. BH{EF AsyncTask

o NAEFGET O] PIMAYIESS
¢« AEZEMUISAFREIERAES
o MITEREBENILS(ERBEEHRFPIBRFLN TN S TAZRFND)

o i ZHV M HEFE{EFAsyncTaskLoader
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FEHTEF RXEER AsyncTask

/e o This class was deprecated in API level 30.
Asyn CTa S k E/‘] ﬁ;& BF—:| Use the standard java.util.concurrent or Kotlin concurrency utilities instead.

e NEMIE : AsyncTask BZ SR NEF MR - FAlEES Activity X, Fragment X
BXAY - 90ER Activity BY Fragment ££ AsyncTask SERk Z BI#REHEL @ oJBE= SN
Filtim,

o ZapEHAEHE : AsyncTask EMBEHEERAESR - Tl 2EMLEALER(C

(NFEFREkRR: ) ¥ - JEEESRESHEUBEEEINTT -

o IEMEIR : AsyncTask EFRH—TE2RIZLEN - Xoge=SREFHAEFE

BT - HAlE2TEXR=F A AsyncTask BIER T
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FEHTEF RXEER AsyncTask
BRAE

o Java B Executor #] ExecutorService : {8 FH Executor #1 ExecutorService AJLLBE R
it EE S EMES -

e Kotlin 1}#2 : Kotlin M2 2MIBELZESFSHWINRIEHE - EFEEERNE AN E
NBITIEE, AT LUE A CoroutineScope # Dispatchers E B IETIZ -

e WorkManager : WorkManager e AT EEBEESESNELEEE TRTHE
RIUEESFIHITHIER - WEalRET - THESZE -

HIEFESTIES
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Loader

. @E%EE&Fﬂuﬁﬁjéii‘

o AILLMIEHIRIRHIZIEA

= Bl Activity

FRRTE

o [AIEFEActivitye SEIN

o HZMEA A Loadern] fHiTFE
— AsyncTaskLoader, CursorlLoader

HIEFESTIES
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e LoaderManager&F &< & NIEHC & E NHIIB T
o ERIEHTSHMMERZEIN
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Loader ID
IF Loader «. LoaderManager

e AJLIEMZ M Loader

LoaderManager

MR

o B[R

onCreate

L iInitLoader( )
L onCreatelLoader()

- loadInBackground( )

device rotates

L iInitLoader( )
LcanLoadFinished()
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{#H Loader 94 & =

1
/44/@8 9

e Create a Loader ID
private static final int BITMAP LOADER = 23;

e Fill-in Loader Callbacks
— MainActivity implements LoadManager.LoaderCallbacks<Bitmap>
— onCreateloader
o Oll#ZAysncTaskLoader, SEIonStartLoadingZlloadinBackground
— onLoadFinished (Z={{AysncTaskBJonPostExecute)

— onLoadReset

e |nit Loader with LoaderManager
getLoaderManager().initLoader(ld, args, callback);
getLoaderManager().initLoader(0, null, this);
getSupportLoaderManager().initLoader(0, null, this);
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#7I InitlLoader() 3XEX Loader

>4 S
%;;Um& ZHEJIANG UNIVERSITY

e GlIEFHFErILoader, 8¢ & AN B Loader, BIIEHEUIF
o {FFHrestartLoader();FZE A Loader I ELHE

Bundle queryBundle = new Bundle();
queryBundle.putString(...);

LoaderManager loaderManager = getSupportLoaderManager();
Loader<Bitmap> imagelLoader = loaderManager.getLoader(BITMAP_LOADER);

if (imagelLoader == null) {
loaderManager.initLoader(BITMAP_ LOADER, queryBundle, this);

} else {
loaderManager.restartLoader(BITMAP_LOADER, queryBundle, this);

J
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LI FEESE A (AsyncTaskLoader) ALY |
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AsyncTaskLoader

iR

LoaderManager

e

Request Receive
Work Result

Activity
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AsyncTask -> AsyncTaskLoader

doInBackground() loadInBackground()

onPostExecute() onLoadFinished()
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o Zx7EAsyncTaskLoader
o SCINALIS PRIZY

e SCIlloadInBackground()
o SCIlonStartLoading()
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LINFDIEFEAZR

R T FT SR M) 45 LR 2

v—l
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public static class StringListLoader
extends AsyncTasklLoader<List<String>>

{

public StringListLoader(Context context, String queryString) {
super(context);
mQueryString = queryString;

J
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loadInBackground()

public List<String> loadlnBackground() {
List<String> data = new ArrayList<String>;
//TODO: Load the data from the network or from a database

return data;
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i e ES WNETS

onStartLoading()

OF

o HirestartLoader()EkinitLoader()#&}
onStartLoading() R T E =4
o MNBEZEFLIE

e FIGWIRLIIBER (IIRFE
e NERARIEARUNIREEFL

.U'l'

1B+ LoaderManager& & [Bl & onStartLoading(), &

forceLoad ()3 0z 23

THil
x>l
O
THLl

protected void onstartLoading() {
forceLoad();

J

#HIEFESELIES 115



7£Activity 1 LI Loaderd!] ] 13

e onCreateloader() -

e onLoadFinished()- £ 5t R GUZEF

4o 7

-~

A A

HVID, B FFiR[E]— P HTHLoader

YLoader5t Bl E ANELAY 1E

_I_

] FEBG

e onlLoaderReset()- 7 E & LRI O M LoaderT],

BEFRESFIES
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onCreateloader()

@Override
public Loader<List<String>> onCreatelLoader(int id, Bundle args) {

return new StringlistLoader(this, args.getString("queryString"));
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SLINF DB 5= A B
onLoadFinished()

e AsyncTaskLoaderBd%5R ( Rl 2loadinBackground(\lITTEER ) =& &% %A
onLoadFinished()

public void onLoadFinished(Loader<List<String>> loader,
List<String> data)

{

mAdapter.setData(data);
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onLoaderReset()

o NFELoaderfifH 25018 £
o KEPHIER TEAEERAE

@Override
public void onLoaderReset(final LoaderList<String>> loader) {

J
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SIS EARS

18 T InitLoader() 3k B Loader

o TEActivityF i FE

getsupportLoaderManager() initLoader(0, null, this);

BEFRESFIES

120



HABBNAER

{# A ViewModel ¥ LiveData X & A 25

e Architecture Components H B ViewModel B] LLAZ R FE configuration IR 22 71

—

BFALODR  BARREEZSREYIRE

d|ul
‘\7(_|_

RO RIR K0T 7

S

e Architecture Components H1#] LiveData RI LASLIN XS £ A &

Pas

o TJLLJH Y Loader F£ Fragment R & RkBIRI IS 02

/11

* Loaders are deprecated as of Android 9 (API level 28). The recommended option for dealing with loading data while
handling the Activity and Fragment lifecycles is to use a combination of ViewModel objects and LiveData. View models

survive configuration changes, like loaders, but with less boilerplate code. LiveData provides a lifecycle-aware way of

loading data that you can reuse in multiple view models. You can also combine LiveData using MediatorLiveData. Any

observable queries, such as those from a Room database, can be used to observe changes to the data.
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I 132 0 225 AU 20 5%

1.25 Manifest 34418 h0R 251X R
2. 1B M S 1E =
3.6#2 worker ZZ 12
4. EE1ESHS

1.6 UR

2. B HTTP &
3.ERE - SREVERUE
5. 80 25 3R

123
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Manifest H2RFX fE

1. 25
<uses-permission android:name="android.permission.INTERNET" />

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

124
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e ConnectivityManager
- [ NBEFEEENGER
— UNBIEZEKFE LTI IZEE App

e Networkinfo
— gk T HEE RXEI I 53 L RIA S
~- B IR ZWi-Fi

IR SR E S 125


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

B R 48 1 & LAl

@/;Ggu‘i\{\’\\y?@ ZHEJIANG UNIVERSITY

nEMESEE 0

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

Networklnfo networkinfo = connMgr.getActiveNetworklInfo();

if (hetworklInfo != null && networklnfo.isConnected()) {
// Create background thread to connect and get data
new DownloadWebpageTask().execute(stringUrl);

} else {
textView.setText("No network connection available.");

}
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BN ENEE & Wi-Fi

Networklnfo networkinfo =
connMgr.getNetworkInfo(ConnectivityManager. TYPE_WIFI);

boolean isWifiConn = networkInfo.isConnected();

networklnfo =
connMgr.getNetworklnfo(ConnectivityManager. TYPE_MOBILE);

boolean isMobileConn = networkinfo.isConnected();
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Worker %1%
{§ FH Worker Z7Z

e AsyncTask — IERBERES @ L&A AEEZIR[O| G
e AsyncTaskLoader — IEHE <MIESS @ BB FEER[0]2

d|i]

e Background Service — B

128
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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/training/run-background-service/create-service.html

Worker #4715
eIk

EREEST
1.6l#2 URI

2. 32T HTTP JE¥#
3. T & IE
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oliZ URI

URI
URI ( Uniform Resource ldentifier, Zi—5=RIMRE ) » 28— TNFR&E
TE AL — TN EERRR
o file://

e http:// and https://
e content://
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{8 F Google Book APl JH1TE 18 :
https://www.googleapis.com/books/v1l/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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RIEKZEY— 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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HTTP & IniE#E

e {5 HttpURLConnection
o NWINTE—TEBEMANLEPIHITTNEIERE
o ZEF |nputStream Fl try/catch 1B TR
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https://developer.android.com/reference/java/net/HttpURLConnection.html

HTTP & IniE#E

Bl#Z —1 HttpURLConnection

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

HIEFERESZLES 134



HTTP & IniE#E

BB

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

conn. setDolnput(true);
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AR AN OIS

conn.connect();

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

String contentAsString = convertlsToString(is, len);

return contentAsString;
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X EEAR
} finally {
conn.disconnect ();
if (is != null) {
is.close();
h
h
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LU

o A M IR A F R E

public String convertlsToString(InputStream stream, int len)
throws |OException, 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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BufferReader X & 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();
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EARECNZE— M IER

e FRAR—1E=AE ' L9 OkHttp B\F& Volley
o MILIFEE A AR
o KAZE/D

HIREIESRES TS 140


http://square.github.io/okhttp/
https://developer.android.com/training/volley/index.html

HTTP XF %% - 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

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

};

queue.add(stringRequest);
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HTTP Z-In/E - OKHTTP

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

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

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

b
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o SCUNTEUIAIAAIR[C] N HYF5 )% (onPostExcute())
o [EIN{E—RA%Z JSON B & XML

{E FH helper SSfEMT[R]N1E
e JSONObject, JSONArray
e XMLPullParser—parses XML
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JSON ZAlt

e JSON X2 ( object) BAF/IE XS (name/value pair) BIELFES
o LL“{” Fln, “}'HER
« BN BM/E XS 2B “, "7 I

object
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JSON 252

e JSON#14H (array) e— T ERFEE
° uu[n a:l:yﬁ, u]n é:él:;i
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JSON 1

e JSON FRJIE (value) AILLE FH#FE& (string) , #1E ( number) , XI&
(object) , #42H (array) , %H/R1E ' null

value
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"population":1,252, 000, 000,

"country": "India",

"cities": |
"New Delh1i",
"Mumbai",
"Kolkata'",

"Chennai”

]
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fZ T JSON
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' ;ﬂ;:’%?
% S

~

i oaS’ ZHEJIANG UNIVERSITY

JSONObject 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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JSON 4512

{"menu": {
"1d": "file",
"value": "File",
"popup”: {
"menuitem": |
{"value": "New", "onclick": "CreateNewDoc ()"},
{"value": "Open", "onclick": "OpenDoc ()"},

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

}
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fZ T JSON

o JXHY “menuitem” #HPE =X ZEH “onclick” & :

JSONODbject data = new JSONObject(responseString);

JSONArray menultemArray =
data.get)JSONArray("menuitem");

JSONObject 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]

BEFRESFIES
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https://developer.android.com/training/basics/data-storage/index.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/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 PreferenceFragment
[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://material.google.com/patterns/settings.html

wizz 2 & A 0pUEStream reference [https://developer.android.com/reference/java/io/InputStream.html]

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 Z51Z2 M BETHSR : 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/loaders.html
https://medium.com/google-developers/exceed-the-android-speed-limit-b73a0692abc1
https://medium.com/google-developers/exceed-the-android-speed-limit-b73a0692abc1
https://developer.android.com/training/basics/network-ops/connecting.html
https://developer.android.com/training/basics/network-ops/connecting.html
https://developer.android.com/training/basics/network-ops/connecting.html
https://developer.android.com/reference/android/net/ConnectivityManager.html
https://developer.android.com/reference/java/io/InputStream.html

Thank you!
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