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Example of Hybrid App
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Qdk2 0]l Web-App Hybrid o] —=Z

L InAppBrowser } Pure App GUI GUI

WebView Framework

|
/[ N )
|

InApp SeachCookie DataBinder DbManager
\ WebView Manager / \ Framework /

Download : Push Module InApp
- Purchase

Service Module
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Section 1
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WebView 2}

k2 ZH3|

—_ - T

DownloadListener

CookieManager

WebView J

WebViewClient

WebChromecClient

S

WebCore

8 /D2 JHLAL MDjLt

InAppWebViewFragment
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WebView

WebViViewCLient

WebChromeClient

DownloadListener
FindListener
PictureListerner

CookieManager
CookieSyncManager
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WebView?| 27|35}

10/ D2 2HYAt MLt

D2WebView webview = null;

boolean mWeTimerResumed = false;

[@override

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

¥

D2ChromeClient mChromeClient = mull;

[@override

protected void onPostCreate(Bundle sawvedInstanceState) {
super.onPostCreate(savedInstanceState);

= « 1. I

webview = new D2WebView(this);
layout.addView(webview);

mChromeClient = new D2ChromeClient(this);
webview.sethebViewClient(new D2WebViewClient());
webview.setlWebChromeClient{mChromeClient);
webview.setDownloadlistener(new D2DownloadListener(this));
webview. loadUrl{"http://m.naver.com™);

WebView Listenerz7|3}

@TargetApi(Build.VERSION CODES.HONEYCOMB)
[@override
protected void onResume() {
super.cnResume();
if (mWeTimerResumed == false) {
webview.resumeTimers();
¥

webview.onResume();

NAVER



WebView 7|2 AA (Settings)

wvold setDefaultSettings() {
WebSettings ws = getSettings();

ws.setlavascriptEnabled(true);

ws.setBuiltInZoomControls (true);
ws.setSupportZoom({true);
ws.setlsellideViewPort(true);
ws.setloadWithOverviewMode (true);

ws.setDefaultTextEncodingName("EUC-KR"); //meta-encoding 0 &= B0IT= EUC-KRE ZA®H,.
ws.setGeolocationEnabled(true);

//Support FLASH
ws.setPlyginttata(Pluginstate. ON) ;

ws.setSupportMultiplelindows(false);

S AHTMLS O
ws.setDomStorageEnabled (true);

J/HTMLS Web DB
ws.setDatabaseEnabled(true);
ws.setDatabasePath("/data/data/" + getContext().getPackageName() + "/database”);

//HTMLS App Cache

ws.setApplacheEnabled(true);

ws.setAppCacheMaxSiza (10824 * 1824 * 8);

ws.setlAppCachePath("/data/data/" + getContext().getPackageName() + "/cache™);

J/Overlay scrollbar on top of WebContents
this.setVerticalScrollbarOverlay(true);
this.setHorizontalScrollbarOverlay (true);

;3 NAVER



HTML5 Storage, AppCache ,Web DB A|HAH

WebViewSettings Uncaught TypeError: Object [object

DOMWindow] has no method 'openDatabase’
J/HTMLS  DOM "SECURITY_ERR: DOM Exception 18"
ws.setDomStorageEnabled(true);

J/HTMLS Web DB
ws.setDatabaseEnabled(true);
ws.setDatabacepath(" /data/data/" + getContext().getPackageName() + "/database”);

//HTMLS App Cache

ws.setAppCacheEnabled(true);

ws . setippCachelaxsize(1024 * 1024 * 8);

ws.sethppCachePath("/data/data/" + getContext().getPackageName() + "/cache");

WebChromeClient

@override
public wvoid cnExceededDatabaseQuota(String url, String databaseIdentifier,
long quota, long estimatedDatabaseSize, long totalQuota,

Quotalpdater quotalpdater) {

long newQuota = quota * 2;
quotalpdater.updateQuota(newluotal;

h

@override
public woid cnReachedMaxfppCacheSize(long requiredStorage, long quota,
Quotalpdater quotalpdater) {

long newQuota = quota * 2;
quotalpdater.updateQuota(newluotal;



WebView 2| S2A| et+ 2 Flow

WebViewClient WebChromeClient DownloadListener
# N ( h

IoadUH
onPageStarted()
onReceivedTitle()
shouldinterceptRequest()
onProgressChanaged()
onLoadResource() onDownloadStart()
doUpdateVisitedHistory
onPageFinished()
onReceivedError()
""""""""" N e e i NS
shouldQverrideUrlLoading onCreateWindow
Click a link onPageStarted() openFileChooser
onShowCustomView

13/D2 W22t Mol NAVER



WebView Custom 2}o|E2{z2|e] T M

« Activity Cycle0f| 2 A 0|7} Z et
« MH|A URIO|| T2t oAl 2{2|= olf 0{0F 512, Well-Known URI 22| 22

. 0S B0l T}2 s CfS TR

InAppWebView 2t0|E2{2]

« Fragment 7|Bt2 2 WebViewTimer & Cycle A|0f

«  WebView, WebViewClient, WebChromeClient 2| Miat A4
* Listener 9| S&/3liA|

* Plugin 22 URI 2|

« OS HHE 02|22
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Section 2

WebView
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WebView LifeCycle #|0f

Ak 1.
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WebView Timer 4|0 & Cycle A|0]

oo

A
T

resumeTimers()

pauseTimers ()

onResume()

onPause()

destroy()

17 /D2 ZHEAE MOJLE

49

Resumes all layout, parsing, and JavaScript timers for all WebViews.
This is a global requests, not restricted to just this WebView. This can be useful
if the application has been paused.

Pauses all layout, parsing, and JavaScript timers for all WebViews. This is a
global requests, not restricted to just this WebView. This can be useful if the
application has been paused.

Resumes a WebView after a previous call to onPause().

Pauses any extra processing associated with this WebView and its associated
DOM, plugins, JavaScript etc. For example, if this WebView is taken offscreen,
this could be called to reduce unnecessary CPU or network traffic. When this
WebView is again "active", call onResume(). Note that this differs from
pauseTimers(), which affects all WebViews.

Destroys the internal state of this WebView. This method should be called after
this WebView has been removed from the view system. No other methods may
be called on this WebView after destroy

NAVER


http://developer.android.com/reference/android/webkit/WebView.htmlresumeTimers()
http://developer.android.com/reference/android/webkit/WebView.htmlonResume()
http://developer.android.com/reference/android/webkit/WebView.htmlonPause()

WebView Timer |0 & Cycle A|0{ Example

WebView Timer A|0f

-Global Timer0|22 ¥ L{O| R & ¥HO| F&Z2 7|&IL|CE
A

-Q40| BGO| UAHLt WebViewZt E0|Z| &

pauseTimers()& SZ£5}|0F WebView= HI%‘@ MERZL =

-8 WebViewE E &= ActivityLt FragmentOf| A A
E

07t 7hs & LIEHOIH 2 E)

-7HE WebViewO|| A A|0{5FA| @E11 HO| A
= A 35t 7|0 A[Ofst= A= 7tsELICEH

ctive/Dormant

18 /D2 7HEAL MOJLE

boolean mIsTimerPaused = true;

void onResume() {
if (mIsTimerPaused == false) {
mWebView.resumeTimers();
mWebView.onResume();
mIsTimerPaused = false;

}
}

void onPause() {
if (mIsTimerPaused == true) {
mWebView.pauseTimers();
mWebView.onPause();
mIsTimerPaused = true;

}
}

void onDestroy() {
mWebView.destroy ();
b

NAVER



Ot2lo 271A| = SHER0f 7H50] 2|0 A0{OF2E Yo S2BILY.
- 5G4 Poster 2t S 4 Al

- Flash ZAEH= 21

Manifest.xml
<application android:icon= "@drawable/icon " android:label="@string/app_name"

android:name= "com.nhn.android.search. SearchApplication"

anadroid-theme="@style/Theme.NoShadow" android-hardwareAccelerated="true"

android:largeHeap= "true">

A 7|58 AHEotA| e ATl WebView AFEOIM & StER0] 7145E Off 7HsStCt.
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A b
S3E Ad (2)
£ A2 SYAS 25HA= onShowCustomView ()2t onHideCustomView()S T8 5tCt
onShowCustomView() OIS A SY4 ViewE Q1212 HE -> 223t Layoutol] HEC},
Z=A| CustomViewCallback. .onCustomViewHidden() 2& H2
@override
protected void onDestroy() {
if (mChremeClient != nuwll) {
CustomvViewCallback mvideoViewCallback = null; mChromeClient.onHideCustomview();
View mvideoView = null; }
void showvideoView(View view,CustomViewCallback callback) { ((ViewGroup)getWindow().getDecorView()) . removeView(webvis
myidecViewCallback = callback; webview.destroy();
FrameLayout container = (Framelayout)mictivity.getWindow().getDecor super.onDestroy();
container.addView(view); }
mVideoView = view;
h
@rverride

public wvoid onShowCustomView(View view, int requestedOrientation,
CustomViewCallback callback) {
showvideoView(view,callback);

h

@rverride
public void onShowCustomView(View view, CustomViewCallback callback) {
showVideoView(view,callback]);

¥

@orverride
public void cnHideCustomView() {
if (mVideoView != null) {
FramelLaycut container = (Framelayout)mictivity.getWindow().getDecorView();
container.removeView(mvideoView);
myidecViewCallback.onCustomvViewHidden(};
mVideoViewCallback = null;

mvideoView = null; NAVER



A2,
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- 2300 Z37H S EOollM X 2|5HR| 511, HoiIA 21 2| (¥ 201 &) st 2 K?

shouldQverrideLoadingUrl(String url)

« atag, window.location,, window.redirect, window.open S 0| AAj URLZ H|O|X| & 25}
12t s S25|= Callback &4

*  httpZ} Ot uri SchemeO]| CHEt % 2| &= 04 7|0j|A{ sHOF SHCt.

« HoliOFol=A

«  Well-Know URI, martket, intent, tel, sms, mms, mailto, ftp, 2+ Intent Action2}

return true, url 2& Q1 2t=

return false; =3t 20| url 2

U
0

return super.shouldOverrideLoadingUrl() Al2& E2tRA4E €0l 24

21 /D2 742t MLt NAVER
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public boolean shouldOverrideUrllcading(WebView wiew, String url) {
// To processing non-hitp URI
if (URLUtil.isValidUrl{url) == false) { //Uri is not loading in Webview
Uri uri = Uri.parse(url);
if (uri.getScheme().equals{"sms") || uri.getScheme().equals("mailto™) 3{ )
Intent intent = new Intent(Intent.ACTION SEND);
intent.setDataluri);
view.getContext().startActivity(intent);

} else {
Intent intent = new Intent(Intent.ACTION VIEW); L o ) L L
intent.setDataluri); HYRO|M 2EBIA| &= urie
view.getContext().startActivity(intent); IntentE=
¥
return true;
1 else { //uebview loadable uri : https://play.google.com/store/apps/details?id=packagepame

Uri uri = Uri.parse(url); ]

if (uri.getHost().equals{"play.google.com™) == true && uri.getPath().equals{"store/apps/details")} {
Intent marketIntent = new Intent(Intent.ACTION VIEW); )
marketIntent.setData(Uri.parse("market://details?id=" + uri.getQueryParameter("id"})};
view.getContext().startActivity(marketIntent);
return true;

1

¥

return false; // To load url

1
return false;

= play store URL2 google play¥iS @ FE2 02|32

VS

loadUrl(); return true;
NAVER
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- HIoj| A THO| EAEZ VIA 21 A =0| 7ts6tehte??

- oA I E S2I6HH WOIA ARIZ B M AR M2 22|11, Z220tE glez dd= 4+ QILIR?
WebSetting®2| addJavaScriptinterface() 42 WebO|M S£& 4 = Custom Java Script ZHA|

27t

addJavaScriptinterface(Object object,String name) 2| @AI0|0{, ¥l A= window.name.&t4=0|

S0 o ez =2 o 4 UL

YOl A EHO|2| Lie| etrE =58

o

Ct.

23 /D2 WA} M|DJLt

st (= WebView. loadUrl(“javascript:jsfunc(1234) ”) ;

NAVER



oM U Mz| o5 X3 - Web-App Communication

public class JavaScriptFeature {
Context mContext;
public JavaScriptFeature(Context context) {
mContext = context;

}

@Javascriptinterface
public boolean isPkginstalled(String pkgName) {
try {
Packagelnfo info = mContext.getPackageManager().getPackagelnfo(pkgName, 0);
return true;
} catch (NameNotFoundException e) {
return false;
}
}
}

Call Script(HTML)
boolean islstalled = window.android.isPkglstalled("com kakao.kakaotalk");

Inject Inteface(App)

— mWebView.adeavaScriptlnterace(new JavaScrtiptFeature(getActivity()),"android"); NAVER



Web-App Communication - Code Example(F2F pickUp)

At

- olj M B RASZ IHH D A Th551EtR77

i,

r\ ‘)"L;f}' £ CwD2seminarwad O - ¢ X Sicase.| & CHD...

X MNAVER|- By e | =220
x  Google [ *J e - gE7» 210 9 -
o 52w | 97 MOIE » 2)11#7F & Apple Korea & Google X =
FLS BT |UCSEY
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Web-App Communication - Code Example(F2Z pickUp)

<html> |

<head> |

<z2oript language='text/javascript'>
function onPickedup (string phonelum) { J

aglert ("Fhon HUM" + phoneNum):

b

</=zoript> |

</head> |

<hody> |

<input type="button" value="T+-5 HEF" onClick ='window.android.pickContact () ':}""Q'ﬂ‘l"r%’%{;-"1:-111:,tu::|n.‘:r,F

</ body> |

</html> |

widow,android.pickContact() o
startActivity

Contact List

Android

WebView onActivityResult System

getPickedContact(

mWebView . loadUrl(“javascript:onPickupContact”)

26 /D2 2 Mo|Lt NAVER



Web-App Communication - Code Example(F2F pickUp)

@lavascriptInterface
public boolean pickContact() {
try {
Intent contactPickerIntent = new Intent(Intent.ACTION PICK, ContactsContract.Contacts.CONTENT URT);
mAactivity.startActivityForResult(contactPickerIntent, REQUEST _COOE);
} catch({Exception e) {
e.printStackTrace();
h

return true;

}

void updatellebPage(String phoneNum) {
String script = String.format("javascript:onPickupContact(\"%s\")","");
miebView. loadUrl({script);

b

String getPickedContact(Activity activity,Intent data) {
Uri result = data.getData();
Cursor cursor= activity.getContentResolver().query(result, null, null, nwll, null);
while (cursor.moveToNext()) {
5tring contactId = cursor.getString{cursor.getColumnIndex{ContactsContract.Contacts. ID));
String hasPhone = cursor.getString(cursor.getColumnIndex(ContactsContract.Contacts.HAS PHONE NUMBER));
if (Boolean.parseBoolean({hasPhone) || hasPhone.equalsIgnoreCase("1") == true) {
Cursor phones = activity.getContentResolver().query(
ContactsContract.CommonDatakKinds.Phone . CONTENT _URI, null,
ContactsContract.CommonDatakKinds.Phone . CONTACT_ID +" = "+ contactld,

27 /D2 742t MO]Lf NAVER
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28 /D2 7HLA

form method="post" enctype="multipart/form-data">
input type="file" name="image" >
input type="submit" value="Upload")>

/form)

<form method="post" enctype="multipart/form-data")
<input type="file" name="image" accept="*/*" >
{input type="submit" value="Upload")>

</form>

{form method="post" enctype="multipart/form-data">
input type="file" name="image" accept="image/*" capture >
{input type="submit" value="Upload")>

{/form)

<a src=""d2app://uploadFile” > O} A= =L /a>

NAVER



Y- OlE{H|O]|A-I 2 E(2)

oAU 21 WebChromeClient 2| void openFileChooser()S OverrideStCt,
oiiE B= @HideO|22 ' 2O[R|= gh& LT OS B0l wet thg gt4ot 22)7 |82 3712 §i48 R&F 713

ValueCallback<Uri> mUploadisg;

public wvoid openFileChooser(WValueCallback<Uri> uploadMsg) {
openChooser{uploadisg, "*/*");

¥

public wvoid openFileChooser(ValueCallback<Uri> uploadMsg,String mimeType) { //From ICS
openChooser{uploadisg, mimeType);

¥

public void openFileChooser({WalueCallback<Uri» uploadMsg,S5tring mimeType,5tring capture) { //From Jelly bean
openChooser{uploadisg, mimeType);

¥

public woid openChooser(VWalueCallback<Uri> uploadMsg,String mimeType) {
mUplocadisg = uploadMsg;
Intent intent = new Intent({Intent.ACTION GET CONTENT);
intent.addCategory(Intent.CATEGORY OPENABLE);
intent.setType(mimeType);
mActivity.startActivityForResult(Intent.createChooser({intent, "DIw&="),FILECHOOSER RESULTCODE);

¥

public void onChoosetActivityResult(int requestlode, int resultCode, Intent intent) {
Uri result = (intent == null) || (resultCode != Activity.RESULT OK) ? null : intent.getData();
mUploadiMsg.onReceiveValue(result);
mploadisg = null;

¥

29/ D2 742t MLt NAVER



OHA|ZFA| A2l A| - OS 2.3 0]510j|A SQLiteException YAl 22

WebView LHO|M AL25H= DB E20| 24|17t 2445t

rr
oY
40
N

_'I:l_
alo

HEE MMSFE| 0| validateWebView ()2 DB 29!

NO_CACHE 2} AppCache O] A Ol A2} Z+0| DB Of| Cj

rol

public static wvoid wvalidateWebView(Context context) {
validatehebViewDb(context, "webview.db™); //WebView DB
validatehebViewDb(context, “"webviewCache.db"}; //WebView Cache DB

¥

text context,String dbName) {

public static boolean validateWebViewDb(Con
== true) { //check 2.3 <= 05

if (SystemInfo.isSupporthiebCache()
return true;

¥
try {
SQLiteDatabase db = context.openOrCreateDatabase(dbName, @, null);
if (db != null) {
db.close();
}
} catch (SQLiteException e} {
try {
if (context.deleteDatabase(dbName)) {
SQLiteDatabase db = context.ocpenOrCreateDatabase(dbName, @,
null);
if (db != null) {
db.close();
}
} catch (Exception el) {
el.printStackTrace();
return false;
}
h

£
30/D2 74t return true;

batol Ap7F #2120l =50] E.
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Web0jjA] & 10| 2] C|HZ

KITKAT2] Chrome Debugging 7|5

WebView. setWebContentsDebuggingEnabled (true)2 H&stH AEE2t2A{eF HZASIY Ij|0|R|e] 2Y F7|, DOM
Storages H|O|A| & YEE 25 = 4 UL

o

@override
public boolean onConsoleMessage(ConsoleMessage consoleMessage) {
//Aable to show Javascript error

WebVieWCIient.onConSOIeMessage() Log.d("HTML_ERR: ",consoieMessage.message( 3 H
return true;
IO R[0M AT E ofj2] L4HA[0]| Callback }

@override
public wvoid onConsoleMessage(String message, int lineMumber, String sourceID)

AddJavaScriptinterfaceS O|&¢l Bt , Log-d("HTHL_ERR:",message);
- DOM ZHA|0]| HTML Script2 SA}sICt,
- onPageFinishedo|A<] mWebView.loadUrl(SCRIPT_GETTING_HTML); &

String mPageScript =
public static finmal Strlng SCRIPT GETTING HTML =
"javascript:window. android. prncessHﬂ1L( <head>"+document.getElementsByTaglame | "html" ) [@].innerHTML: ' </head>" ) ;";

@lavascriptInterface

public woid processHTML{String html)

1
¥

public String getPageSource() {|
return (mPageScript);

mPagesScript = html;

32/ L



ADB Plugin2 £t C|H{Z(KK)

1.
2. PC 2| Chrome Web Browser0| ADB Plugin &7t

3, Device ®Z(usb C|HHZ MAE)

YO setWebContentsDebuggingEnabled(true);

= |[=] 3T
\ | \ \ \ \ \ %
< € | [ chrome:/finspect/#devices ¢ « O B 3 > v @ =
Hiognom aMOcsc HOIOLS HiXIA| .. ) eHEZ=: azey.. B Howtoroot 141 (. »
DevTools Devices
I Devices ¥/ Discover USB devices | Port forwarding...
Pages
Extensi SHV-E300S ::2003004802008
xtensions
Apps NAVERWebEngine(1.0.2) _
Shared work |y Developer Tools - http:/fm._naver.com/
hared workers ST f i f
WebView in com.nhn.android.d2presentation (Version/4.0 Chrome/30.0.0.0) Elements | urces | Network Sources Timeline Profiles Audits Console
Other NAVER http:/fm.naver.com/ i — Key
at (0, 219) size 1080 = 1701 v MM_DL_/js/c/main_20140724.min.js
nspect (m.naver.com/) . X S
=pELt MM_DL_/js/c/main_20140724.min.js_uid
¥ Images MM_NCLE_C_20140730
¥ Scripts Is
da.maobile.minjs
E j
|:| naver_commen_201..,
¥ Stylesheets
20140724,
| T GooglelD 2014 Revi..pdf |~ N EesrsE RE ol = [Jw. css g

33 /D2 7HYAL MD|Lt

[ | w_card_2014072...
[ | m.naver.com/
v £ websqL
v | |IndexedDB
¥ [ Local Storage

ES http://m.naver.com
¥ [ Session Storage

EE hitp://m.naver.com
¥ [ Cookies

{2 m.naver.com
v Application Cache

=1

WValue

var jindo=window jindo||; jinda._p_={: jinda...
201407243

{"data™:{" new":3}, expire " 201403067
RXBECDTQODMFG

057 %




2.3 KIKAT and Chromium WebView

KIKATO{| M= 7|&2] WebkitO]| OtL|2} Chromium WebView=Z WebView
CoreE B
Multi-Process A|#40| 7}=5+H

HTML5S 2] WebAudio, WebGL S TjE£9| 7|58 A&

BUT

-0l 24 £

34/ D2 4t HOjLt NAVER



KITKAT WebView ISSUES and Workaround

o 3

Child Webview
addJavaScript
shouldOverrideLoadi

ng
setUserAgent

Webview canvas
crash
js alert dialog Crash

File Upload

FlashZ| ¥

Webview scroll

A tag =G4 Player
Picker

35/ D2 WA} M|D[Lt

window.open == target YE=
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Web-App Communication
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