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devices

Usageof fragments
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DesigningComplexAndroid Apps Google

A A majorgoalof the Android platformisto Actionlgar
consistentlyoffer a pleasantrich, intuitive,
andhomogeneousiserexperience.

Hagments

A Thisis achallengefor the designersYour
appsneedto providea sense of sameness
andfamiliarityaswell as atouch of their
Wdzy LB 2 Yy I E A1 & Qb

A Asetof recommendationsalledMaterial Design

is suggestedo adoptersof SDK5-as awayto :

createapps withinthe boundaries ol common
modelingframework. e

A Byadopting those suggestiorise & f 2a8d{f S S falknew2appsds expected
to become more unifornand itsnavigation moreoredictable.

A Inthis lessorwe will exploresome ofthe buildingblocksusedto implement
this designvision
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Hagments

Androidis a multitasking OS and hardwarespecs allowor real
parallelismHoweverat anygiventime only one activity per appgan be
WPA AABE S Dstagi&ather limiting considering thextensive
screen areafferedby largerdevices (tablets, phablets, TV setf;).
Fragmentsffer an escapesolution.

TheFragmentclassproducesvisual objects thatanbe dynamically
attachedto designatedoortions of thel LJIGQIEach fragmenbbject
can exposéts ownviewsand providemeansfor the usersto interact
with the application.

Fragmentgnust existwithin the boundaries of an Activity that acts as a
WK 2-I5a Shast. 2 NJ

AK2 a4l | GUnagipdséatyiiumber offragments.in this GUI
eachfragmentcouldbe visible andactive.
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Hagments

Fragmentdehaveas independent threads, usually thegoperatein
achieving &aommongoal;howevereachcanrun its ownl/O, eventsand
businesdogic.

Fragmentsouldaccesdglobaldatatheld in themainactivity to which
they belong.Likewisethey couldsendvaluesof their ownto the main
activity for potential disseminatiorto other fragments.

Fragmentdavetheir own particulalife-Cyclejn whichthe
onCreateViewmethod doeanostof the work neededo makethem.

Fragmentswvere firstintroducedin the HoneycomilSDK (AP11).ch

6-5



Hagments

ACTIVITYMainHostContainer)

Hagment3
(View3)

A possiblearrangementof Fragments attachetb the main GUbf an app.
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FagmentQ Lifecycle

onAttach()Invokedwhen thefragmenthas
beenconnectedto the host activity.

onCreate()Usedfor initializing nonvisual
componentsneeded bythe fragment.

onCreateView(Most ofthe work isdone
here Calledto createthe view hierarchy
representingthe fragment.Usuallyinflatesa
layout, defineslisteners,and populatesthe
widgetsin the inflated layout.

onPause()The sessiors aboutto finish.Here
you shouldcommit state datachanges that
are neededin casethe fragmentisre-
executed.

onDetach() Calledwhenthe inactive
fragmentis disconnected fronthe activity.

Pausad

Fragmant Cuallwcky

cnAttach()

v

onCreate()

v

onCreate\View()

v

onActivityCreated()

l

onstart()

l

onResumel)

l

onPause()

:

onstopr)

'

onDestroyView()

‘

onDestroy()

v

onDetachi)
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Hagments
Inter-FragmentCommunication

All Fragmenito-Fragment
communicationsdonein a
centralizedmodethroughthe
home-baseActivity.

Asa designprinciple two
Fragmentsshould NEVER
communicatedirectly.

The homebase Activityand its
fragments interact through
listenersandevents.

Whena fragmenthassomedata
for another fragment, it sendsit
to alistenerin the mainwhichin
turn dispatchedo a listenerof
the secondfragment.

Activity

Listener(s)& Dispatcher(s)

Fragmentl
Eventsendmsg
Bvent-receve-msg

Fragment2
Eventsendmsg
Bvent-receve-msg
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Hagments
Integratingthe Home Activity and itd-ragments

In generalfragmentsappear on their enclosing O i A @ dsiagxde of the
following attachmentapproaches

DynamicBinding

Themain activitydefinesa particulamlace onits GUIfor fragments tobe plugged
in (or attached).Occupancy oflesignatedareasis not permanent.Lateron, the
hostingActivity mayreplacea fragmentwith another(seeExamplel)

StaticBinding

The! O A @W deéldds® portion ofits layoutasa <fragment >and explicitly
suppliesareference tothe first type of fragment tobe held there usingthe
Gandroid:name=fragmentName € clause.Thissimpleassociation does natquired
you tocallthe constructors(or pasdgnitial parameters) A staticbinding is
permanent,fragmentscannot be replacedt run time (seeExample2)

Multiple Fragments

The hostin@ctivity maysimultaneoushexposeanynumber offragmentsusinga
combination ofthe strategiesdescribe above-ragmentsnayinteractwith each
other usingthe enclosing activity as@ntralstore-and-forward unit (Example3).
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Hagments
FragmentActivity: DynamicBinding

A Fragmentsnust becreatedinside asecureFragmentTransactioiblock.

A Youmayusethe methodadd()to aggregatex fragment tothe activity. Optionally
anyview producedby the fragmentis movedinto an Ulcontainerof the host
activity.

A Whenyou usethe replacemethodto refreshthe Ul, thecurrentviewin the
target areais removedand thenewfragmentisaddedto thel OG A @A G & Q&

A Afacelesdragmentmayalso beaddedto an activitywithout havingto producea
view hierarchy.

STEPS

1. Obtainareference tothe FragmentManagemitiate a transaction
FragmentTransaction ft = getFragmentManager().beginTransaction();

2. Createaninstanceof your fragmentsupply argument# needed.
FragmentBlue blueFragment = FragmentBlue. newilnstance ("some- value" );

3. Place thef NJ 3 Yvlew anfél LILX A GUIG A 2 Yy Q&
ft .replace(R.id. = main_holder _blue , blueFragment );

4. Terminatethe transaction.

ft .commit();
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Hagments

Integratingthe Home Activity and itd-ragments

£ FragmentDemo

main_holder_blue

Example of dynamiginding.Instancesf the
FragmentRednd FragmentBlueclassesre
created atrun-time andsetto replacethe left
and rightportionsof the | LJIGQkKA

Il create a new BLUE fragment - show it
ft = getFragmentManager().beginTransaction();

ft .replace(R.id. main_holder_blue , blueFragment );
ft .commit();

blueFragment = FragmentBlue. newlnstance( "new- blue" );

/Il create a new RED fragment - show it

ft = getFragmentManager().beginTransaction();
redFragment = FragmentRed. newlnstance( "new-red" );
ft .replace(R.id. main_holder_red , redFragment);

ft .commit();

main_holder_red

6-11




Examplel ¢ DynamicActivity-FragmentBinding

Thisexample shows masterdetail design.lt is
based on threelasses:

A MainActivity (host),

A FragmentRedmaster)and

A FragmentBlugdetail)

22 FragmentDemo'

Text-on-
Line-00 The master portion (on the left) presentsa list of
Text-on- Click mel items. When the user selects one of them, a
Line-01 : . . .. . .
Texton. messages sentto the host MainActivity which in
Line-02 turn forwards the messageto the detail fragment
(onthe right).
ava Thedetail fragmentechoes thevalue ofthe

e e e selectedrow.
Line-05 I FragmentCallbacks
Text-on- = Fragmentied TheinterfacesFragmentCallbackand
Line-06 C MainActivity . -
=gy £ MainCalbacks MainCallbackslefinethe methods usedo pass
Line-n7 T ot messagefrom the MainActivityto fragmentsand

layout | from fragmentsto MainActivityrespectively.

£ activity _main. xm

3 layout_blue.xml

&3 layout_red.xml 6-12




Examplel ¢ DynamicActivity-FragmentBinding

XMLLAYOUT: activity _main.xml

<?xml version ="1.0" encoding ="utf -8"7?>

<LinearLayout xmlins:android ="http://schemas.android.com/apk/res/android

android:layout_width ="match_parent"
android:layout_height ="match_parent"
android:baselineAligned ="false"
android:orientation ="horizontal" >
<FramelLayout

android:id ="@+id/main_holder_blue"
android:layout_width ="0dp"

android:layout_height ="match_parent"
android:layout_weight  ="1"
android:orientation ="vertical" >
<FramelLayout
android:id ="@+id/main_holder red"
android:layout_width ="0dp"
android:layout_height ="match_parent"
android:layout_weight  ="2"
android:orientation ="vertical" />

</ LinearLayout >

java

H res

csu.matos. fragments
FragmentBlue
FragmentCallbacks
FragmentRed
MainActivity
MainCallbacks

C R R R R

drawable

layout

3| activity_main. xml
3 layout_blue.xml
e layout_red.xml
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http://schemas.android.com/apk/res/android

Examplel ¢ DynamicActivity-FragmentBinding

XMLLAYOUT: layout_blue.xml

<?xml version ="1.0" encoding ="utf -8"7?>

<LinearLayout xmlins:android ="http://schemas.android.com/apk/res/android

android:id ="@+id/layout_blue"

android:layout_width ="match_parent"

android:layout_height ="match_parent"

android:orientation ="vertical" >
<TextView

android:id ="@+id/textViewl1Blue"
android:layout_width ="match_parent"

android:layout_height

"wrap_content"

android:text ="Blue Layout..."
android:textColor  ="#ffffffff"
android:background ="#ffO00Off"

android:textAppearance

<ListView

="?android:attr/textAppearancelLarge"

android:id ="@+id/listViewl1Blue"

android:layout_width
android:layout_height
</ ListView >

</ LinearLayout >

="match_parent"
="wrap_content"

>

/>

java
csu.matos. fragments
C FragmentBlue
FragmentCallbacks
FragmentRed
MainActivity
MainCallbacks

L= R i I i R )

5 res
drawable
layout
3| activity_main. xml
3 layout_blue.xml
e layout_red.xml
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Examplel ¢ DynamicActivity-FragmentBinding

XMLLAYOUT:

layout_red.xml

<?xml version ="1.0"

encoding ="utf -8"7?>

<LinearLayout xmins:android ="http:/ / schemas.android.com/apk/res/android
android:id ="@+id/layout_red"

android:layout_wi

dth ="match_parent"

android:layout_height ="match_parent"

android:orientatio

n ="vertical" >

<TextView
android:id ="@+id/textViewlRed"
android:layout_width ="match_parent"
android:layout_height ="wrap_content"

android:background ="#ffff0000"

/>

Chek mal

android:text ="Red Layout..."

android:textAppearance  ="?android:attr/textAppearanceLarge"
<Button

android:id ="@-+id/button1Red"

android:layout_width ="wrap_content"

android:layout_height ="wrap_content"

android:layout_gravity ="center"

android:ems ="10"

android:text ="Click me!" />

</ LinearLayout >

java

H res

csu.matos. fragments

C FragmentBlue
I FragmentCallbacks
C FragmentRed
c MainActivity
I MainCallbacks
drawable
layout

3| activity_main. xml
3 layout_blue.xml
e layout_red.xml

6-15



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

Examplel ¢ DynamicBinding- MainActivity

1 of3

[ e

/I GOAL: This example shows an Activity that includes two fragments.

/I Fragments inflate layouts and then get attached to their corresponding
/[ layouts in the Ul. The example includes two interfaces MainCallbacks

/I and FragmentCallbacks. They implement inter - process communication  from
/[ Main -to - fragments and from Fragments - to - Main.

[l

public class MainActivity  extends Activity  implements MainCallbacks {

FragmentTransaction ft ;
FragmentRed redFragment ;
FragmentBlue blueFragment ;

@Override

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

/] create a new BLUE fragment - show it

S ft = getFragmentManager().beginTransaction();

blueFragment = FragmentBlue. newilnstance( "first - blue" );
ft .replace(R.id. main_holder_blue , blueFragment );

ft .commit();

Il create a new RED fragment - show it

ft = getFragmentManager().beginTransaction();
redFragment = FragmentRed. newlnstance( “first -red");
ft .replace(R.id. main_holder_red , redFragment);

ft .commit();




Examplel ¢ DynamicBinding- MainActivity 2 of 3

/I MainCallback implementation (receiving messages coming from Fragments)
@Override

—> public void onMsgFromFragToMain(String sender, String strvalue ) {

/I show message arriving to MainActivity

Toast. makeText(getApplication(),
"MAIN GOT>>" + sender + "\n" + strValue
.show();

, Toast. LENGTH_LONG

if (sender.equals( "RED FRAG)) ({

/[ TODGIf needed, do here something on behalf of the RED fragment
}
if (sender.equals( "BLUE FRAG)) {
try {
/[ forward blue - data to redFragment using its callback method
redFragment .onMsgFromMainToFragment( "\ nSender: " + sender
+ "\nMsg: " + strValue );
} catch (Exception e) {
Log. e("ERROR;" "onStrFromFragToMain" + e.getMessage());
}
}
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Examplel ¢ DynamicBinding- MainActivity 3 of3

COMMENTS

1.

Each fragmenis safely creatednside aTRANSACTION framemarcated
by: beginTransactiorX commit.

Aninvocation tothe speciahewlInstanceonstructoris usedo supply
anyargumentsa fragmentmayneedto beginworking.

Oncecreated,the new fragments usedo replacewhateveris shownat
adesignated areaf the GUI (adglefinedin the activity _main.xmllayout).

The methodonMsgFromFragToMain implements the MainCallbacks
Interface.It accepts messagesynchronously seritom either
redFragmentor blueFragmento the enclosingMainActivity.

In ourexample the row number selectedrom the blueFragments
forwardedto the redFragmenusing theF NJ 3 YeSllifack®réethod
onMsgFromMainToFragment
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Examplel ¢ DynamicBinding-

FragmentBlue

1 of3

public class
/I this fragment shows a
MainActivity main;
Context context = null ;

String message = " ;

FragmentBlue extends Fragment {
ListView

/I data to fill
private  String items [] = {

-up the ListView

/I convenient constructor(accept arguments, copy them to a bundle, binds bundle to fragment)

—> public static FragmentBlue newlInstance(String

FragmentBlue fragment = new FragmentBlue();

Bundle args = new Bundle();

args .putString( "strArgl" , strArg );
fragment .setArguments( args);

return fragment ;

"Text - on- Line - 00",
"Text -on- Line - 02", "Text -on-Line - 03",
"Text -on- Line - 05", "Text -on-Line - 06",
"Text -on- Line -08", "Text -on-Line - 09",

/I use this reference to invoke main

"Text - on- Line - 01",
"Text - on- Line - 04",
"Text - on- Line - 07",
"Text -on-Line - 10", };

strArg ) {

callbacks" );

}
@Override
public void onCreate(Bundle savedinstanceState ){
super .onCreate( savedinstanceState );
try {
S context = getActivity();
main = (MainActivity) getActivity();
} catch (lllegalStateException e) {
throw new lllegalStateException(
"MainActivity must implement
}
}

callbacks




Examplel ¢ DynamicBinding- FragmentBlue

2 of3

@Override
public  View onCreateView(LayoutInflater inflater , ViewGroup container
Bundle savedinstanceState ) {

/[ inflate res/layout_blue.xml to make GUI holding a TextView and a ListView

/[ plumbing  Z get a reference to textview and listview

LinearLayout layout blue = (LinearLayout) inflater  .inflate(R.layout. layout_blue

, null );

final  TextView ixtBlue = (TextView) layout blue .findViewByld(R.id. textViewlBlue );

ListView listView = (ListView) layout_blue .findViewByld(R.id. listViewlBlue );
listView .setBackgroundColor(Color. parseColor( "#ffccddff" ));

/I define a simple adapter to fill rows of the listview

ArrayAdapter<String> adapter = new ArrayAdapter<String>(  context ,

android.R.layout. simple_list_item_1 , items);

listView .setAdapter( adapter ),

/I show listview from the top

listView .setSelection(0);

listView .smoothScrollToPosition(0);

YY OAAAO O1 Al EAE AOGATr@® 11 1 EOOOEAxXxRO
listView .setOnltemClickListener( new OnltemClickListener() {

@Override
public void onltemClick(AdapterView<?> parent , View v, int position , long

id) {

YY ET &£ Oifi AT AI T OET C -AET! AOEOGEOU 1T £ OEA 01 xRO

main.onMsgFromFragToMain("BLUE FRAG; "Blue selected row=" + position );
txtBlue .setText( "Blue selected row=" + position );
}
D;

// do this for each row (ViewHolder - Pattern could be used for better performance!)

return layout blue ;

}// onCreateView
}//  class

P
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Examplel ¢ DynamicBinding- FragmentBlue 3 of3

COMMENTS

1.

o 01

TheClassiewlnstancé Xconstruction is aeflectivemethod commonly
usedfor creating instancesf classegregardles®f the number of
parameters).

Creatingan Android fragmenbegins with the making of mew Bundle in
which each of thesupplied argumentss storedas a<key,value> entry.
Then thebundleis boundto the fragment troughthe setArgument® X U
method. Finally the newlgreatedfragmentis returned.

In ourexamplethe onCreatemethod verifies that théMainActivity
Implements thelavadnterfacedefiningmethodsneededto senddata
from the fragmentto the MainActivity.

Fragmentsio mostof their work inside ofonCreateViewIn this
example the predefinedlayout_blue.xmisinflated and plumbingis
doneto access itinternal widgetga TextViewand aListView).

A simpleArrayAdaptets usedo fill the rowsof the ListView.
Aneventhandler isseton the ListViewso when the user clicks orraw
its positionissentto 1 K S a | A ylisteDer dnsiFio@FEa§ToMain
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Examplel ¢ DynamicBinding- FragmentRed 1 of3
public class FragmentRed extends Fragment implements FragmentCallbacks {
MainActivity main;
TextView txtRed ;
Button btnRedClock ;
— public static FragmentRed newlnstance(String strArgl ) {
FragmentRed fragment = new FragmentRed();
Bundle bundle = new Bundle();
bundle .putString(  "argl" , strArgl );
fragment .setArguments( bundle );
return fragment ;
}//  newlnstance
@Override
public void onCreate(Bundle savedInstanceState ){
super .onCreate( savedlnstanceState );
—> /I Activities containing this fragment must implement interface: MainCallbacks
if  (!(getActivity() instanceof  MainCallbacks)) {
throw new lllegalStateException( " Activity must implement MainCallbacks" );
}
main = (MainActivity) getActivity(); /I use this reference to invoke main
callbacks
}
@Override
public  View onCreateView(LayoutInflater inflater , ViewGroup container
Bundle savedinstanceState ) {
Il inflate res/layout_red.xml which includes a textview and a button
LinearLayout view layout red = (LinearLayout) inflater .inflate(
R.layout. layout red , null );
/I plumbing - get a reference to widgets in the inflated layout 6.22

txtRed = (TextView) view layout red .findViewByld(R.id. textViewlRed );




Examplel ¢ DynamicBinding- FragmentRed 2 of 3

Y

/I show string argument supplied by constructor (if any!)

try {
Bundle arguments = getArguments();
String redMessage = arguments .getString(  "argl" , ™),

txtRed .setText( redMessage);
} catch (Exception e) {

Log. e("RED BUNDLE ERROR ", "™ + e.getMessage());
}

/[ clicking the button changes the time displayed and sends a copy to Man Activit y
btnRedClock = (Button) view layout red . findViewByld(R .id . button 1Red);
btnRedClock . setOnClickListener(  new OnClickListener() {

@Override
public void onClick(View v) {
String redMessage = "Red clock: \n" + new Date().toString();
txtRed .setText( redMessage);
main.onMsgFromFragToMain( "RED FRAG, redMessage);
}
D;

return view_layout red

@Override
public void onMsgFromMainToFragment(String  strValue ) {

/] receiving a message from MainActivity (it may happen at any point in time)
txtRed .setText( "THIS MESSAGE COMES FROM MAINt' strValue );

FragmentRed
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Examplel ¢ DynamicBinding- FragmentRed 3 of3
COMMENTS

1. This is very simildo the previous snippedlescribing thecomposition of
FragmentBlue.

2. Asbefore,newlnstanceasinvokedto createaninstanceof this class.

3. TheFragmentRedlass usesnCreate toverify theMainActivityhas
Implementedthe mehodsneededto send messages |t.

4. Observehat FragmentRed asynchronously receivesssagefrom the
MainActivityby means of itsnMsgFromMainToFragmentlistener.

5. In ourexamplethe positionof the row selected bythe blueFragments

accepted. Thisouldbe usedo properly respondo that event,for
instance providing detail®r the givenselection.
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Examplel ¢ DynamicBinding- CallBacks

/[ method(s) to pass messages from fragments to MainActivity

public interface MainCallbacks {

public void onMsgFromFragToMain (String  sender, String strValue );

}
/I method(s) to pass messages from MainActivity to Fragments
public interface FragmentCallbacks {

public void onMsgFromMainToFragment(String strValue );
}

Theselavdnterfaces araisedto enforceaformal Inter-ProcessCommunication
behaviorbetweenthe Fragmentsand theMainActivity.Duringtheir onCreatemethod
eachparticipantcancheckthat the other has implementethe required listeners.
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Example2 ¢ Static ActivityFragmentBinding

EE L

«®

-..-:-7 FragmentsDemo2

Blue selected row=9

Text-on-Line-00

Text-on-Line-01 Click me!
Text-on-Line-02
Text-on-Line-03
Text-on-Line-04
Text-on-Line-05

Text-on-Line-06

Text-on-Line-07

r" t-OLine-OQ
Text-on-Line-10
Text-on-Line-11
Text-on-Line-12
Text-on-Line-13
Text-on-Line-14

Text-on-Line-15

Thisexampleshowsthe samemasterdetail design
introducedin the previousexample Likebefore, it
isbasedon three classes

A MainActivity (host),

A FragmentRedmaster)and

A FragmentBlugdetail)

Themaindifference betweerExampleland
Examplezstems fromthe waythe GUI defined by
9 E | Y L¥aBAcfvitystaticallyties thescreento
particularFragments.

Thenextpageswill showthe newactivity _main.xmi
layoutand theMainActivity. All the other
componentsremainexactlythe same.

Lateron, you maybreakthe GUtFragment bound.

Justdefinea new Fragment instancandreplace
the appropriatedGUI portionyou want tomodify.
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Example2 ¢ Static ActivityFragmentBinding

A
A

Staticbindingis simpleandrequireslessprogrammingthan dynamicbinding.

Thisapproachis appropriatefor appsin which theinterface retaindhe same
fragment(s)or their entire session.

Statically attached fragmentannot beremoved (howevebther fragments can
be addedto the interface).

The! OU A @A (fike Oses tiedfréagihelzirelementto mark thepositionand
sizeof the area onwhich afragment instances to be injected.

Thefollowing attributescan be usedo identify the fragmentin caseit needsto be
restarted (if none isprovidedthe fragmentisidentified by the & & & (idof el
T NJ 3 YcBnjainedid)
1. android:name= " AppPackageName.FragmentClassNamé
2. android:id= " @id+/unigueName" or
android:tag= " string
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Example2 ¢ Static ActivityFragmentBinding
XMLLAYOUT: activity _main.xml

<?xml version ="1.0" encoding ="utf -8"7?>
<LinearLayout xmins:android ="http://schemas.android.com/apk/res/android

android:layout_width ="match_parent"
android:layout_height ="match_parent"
android:orientation ="horizontal" >
<f ragment

android:id ="@+id/main_holder_blue"
android:name ="csu.matos.fragments.FragmentBlue

android:layout_width ~ ="Odp"
android:layout_height ="match_parent"
android:layout_weight  ="1" />
java
<fr agment csu.matos. fragments
android:id ="@+id/main_holder _red" € & FragmentBlue
android:name ="csu.matos.fragments.FragmentRed" . Eragmenb:a"bm
) ) ragmentRed
android:layout_width ="0dp" €)% MainActivity
android:layout_height ="match_parent" 'h MainCalbacks
android:layout_weight ~ ="2" /> N
layout
. ‘—% e activi in. xml
</ LinearLayout > = ;;EEE:Z;T
e layout_red.xml 6-28
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Example2 ¢ DynamicBinding- MainActivity 1 of3

public class MainActivity extends Activity implements MainCallbacks {
FragmentRed redFragment ;
FragmentBlue  blueFragment ;

@Override
protected void onCreate(Bundle savedinstanceState ) {
super .onCreate( savedinstanceState );
setContentView(R.layout. activity_main );
/[ NOTHING to do, fragments will be automatically created and added to the GUI

}

—  @Override
public void onAttachFragment(Fragment  fragment ) {
super .onAttachFragment( fragment );
/I get a reference to each fragment attached to the GUI
if (fragment .getClass() == FragmentRed. class ){
redFragment = (FragmentRed) fragment ;

}

if (fragment .getClass() == FragmentBlue. class ){
blueFragment = (FragmentBlue) fragment ;

}
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Example2 ¢ DynamicBinding- MainActivity 1 of3
@Override
public void onMsgFromFragToMain(String sender, String strvValue ) {
Toast. makeText(getApplication(), " MAIN GOT MSG>" + sender
+ "\n" + strValue , Toast. LENGTH_LOIN&how();
if (sender.equals( "RED FRAG){
/l O do here something smart on behalf of BLUEfragment
}
if (sender.equals( "BLUE FRAG)) {
redFragment .onMsgFromActivity( "\nSender. " + sender + "\nMsg: " + strValue );

} /lonMsgFromFragToMain
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Example2 ¢ StaticBinding- MainActivity 3 of3
COMMENTS

1. Inthisexamplethe onCreatemethod has nothingo do. Moreover,
onCreateViewis notevencalled,observethat the XML:layout clause
android:name ="csu.matos.fragments.FragmentxXYZ"

defines the specifiragmentto be plugged in thé O A $reeéné Q &

2. When afragmentis moved tothe screenthe onAttachFragmenmethod
Isexecuted.Thiseventis usedhereto keepareference tothe
redFragmentand theblueFragment

3. Messagesent bythe blueFragmento the MainActivityare caughtn the

onMsgFromFragToMain listener.As in theprevious example,
blueFragmenimessagesre forwarded tothe redFragment.
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Example3¢ Multiple-FragmentsOne-Screen

A Thisexampleis a minowvariation of Examplel. ThdainActivitydisplaysa screen
simultaneously showing three independdragments.

A Allfragments arevisibleandactive, providingmultiple points ofinteractionwith
the user.There are two instancesf a ListView fragmentanda bottom layout
showinga designcontaininga TextViewand aButton.

06-1B-ThreeFragmentsOneScreen

LAYOUTS3-STR strValue= uno does tres

06-1B-ThreeFragmentsOneScreen

Fragment1{41f86668} mainIntValue= 2

uno does tres

uno does tres\

Go
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Example3¢ Multiple-FragmentsOne-Screen 10f2
XMLLAYOUT: activity _main.xml

<LinearLayout xmins:android ="http:/ / schemas.android.com/apk/res/android
xmins:tools =" http://schemas.android.com/tools"
android:id ="@+id/linearLayoutMain"

android:layout_width ="match_parent" Onlythe main Iayout iS

android:layout_height ="match_parent"
android:orientation ="vertical" shown aghe codefor

android:padding ="6dp" > this exampleis literally
- the same fromExamplel.
android:id ="@+id/txtMsgMain"
android:layout_width ="match_parent"
android:layout_height ="wrap_content"

android:background ="#77ffff00"
android:textSize = ="25sp" />

<LinearLayout

android:layout_width ="match_parent"
android:layout_height ="wrap_content"
android:orientation ="horizontal" >

<LinearLayout
andr oi d: id ="@*+i d/ honel

android:layout_width ~ ="wrap_content"
android:layout_height ="wrap_content"
android:layout_weight ~ ="1"

android:background ="#77ff0000"
android:orientation ="vertical" /> 6-32
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Example3 ¢ Multiple-FragmentsOne-Screen

XMLLAYOUT: activity _main.xml

20f2

<View
android:layout_width ="20dp"

android:layout_height ="match_parent"

android:background ="#ff000000" />

<LinearLayout
androi d: id ="@+i d/ horme2

android:layout_width ="wrap_content"
android:layout_height ="wrap_content"
android:layout_weight ="1"
android:background ="#770000ff"
android:orientation ="vertical" />

</ LinearLayout >

<View
android:layout_width ="match_parent"
android:layout_height ="20dp"

android:background ="#ff000000" />

<LinearLayout
androi d: i d=" @i d/ home3

android:layout_width ="match_parent"
android:layout_height ="wrap_content"
android:orientation ="vertical" />

</ LinearLayout >

Onlythe main layout is
shown aghe codefor
this examplais literally

the same fromExamplel.
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Example & Multiple-FragmentsOne-Screen

public class MainActivity  extends Activity implements MainCallbacks {

FragmentTransaction ft ;
FragmentRed redFragment ;
FragmentBlue blueFragment ;
FragmentBlue blueFragment ;

@Override

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

/I create a new BLUE fragment - show it

ft = getFragmentManager().beginTransaction();
blueFragment = FragmentBlue. newlnstance ("blue ");
ft .replace (R.id. homel blueFragment); ft .commit();

/[ create a new BLUE fragment - show it

ft = getFragmentManager (). beginTransaction ();

> blueFragment2 = FragmentBlue. newlnstance ("red" );

ft .replace (R.id. homeZ2 blueFragment2 ); ft .commit ();

I/l create a new RED fragment - show it
ft = getFragmentManager (). beginTransaction ();
redFragment = FragmentRed. newlnstance ("green");

ft .replace (R.id. home3 redFragment); ft .commit ();




Exampled ¢ SavingFragmentState

Aregular practicdbeforeleavinga fragmentis to overrideits onSavelnstanceState

methodto persistanystatedatainside ad & & (in$aNa@ed bundl@mamed outState.

Later,you may test forthe existenceof the savedstate bundleand itscontentsinside
anyof the following the methods:onCreate, onCreateView, onViewCreatedor
onViewStateRestoredT hisis knowas awarm-start.

Observe that freshcold-start executionpassego the fragmenta null bundle.Unlike
Activities,Fragmentsio to havean onRestorelnstanceStatenethod.

@Override
public void onCreate(Bundle savedinstanceState ) {
stateData = getArguments().getString( "argl" , "cold -start" );
if (savedinstanceState != null ){
stateData = savedinstanceState .getString( "argl" , "warm- default" );
}
}//onCreate
@Override

public void onSavelnstanceState(Bundle outState ) {

outState .putString( "argl" , stateData);
super .onSavelnstanceState( outState );




Operationson Fragments

There are various operatiorisat affectthe presence and visibilitf
fragmentsdynamically boundo anactivity. Thoseoperations must be
applied insiddghe scopeof a FragmentTransactiombject.

add() Add afragment toan activity(generally showing view).If the
activity isre-started dueto a configurationchange previously
created fragmentshat appeared orthe Ul viaadd()canbe
reused(better performance, no neetb re-createthe fragment).

re nove() Removea fragment fromthe activity. Fragments destroyed
(unlesdt wasalsoaddedto the BackStack).

replace() A fragmentcurrently onthe Ul isdestroyedandreplaceby
anotherfragment.

show()/ hide() = Showsa previouslyhiddenfragment(hidden but notdestroyed).

attach()/ detach()Attachesa fragmentpreviouslyseparateddetached) fronthe UI.
Detached fragments arnavisible but notdestroyed.

6-37



Operationson Fragments

Consider thdollowing code samplen which a sequence ofpposite
operationsis appliedo displaya fragment.

FragmentTransaction ft = getFragmentManager().beginTransaction();

redFragment = FragmentRed. newlnstance (intValue );
ft . add(R.id. main_holder , redFragment, "RED TAG);

ft . hide (redFragment);
ft . show( redFragment );

ft . detach (redFragment );
ft . attach (redFragment);

ft .commit();
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Using theBackStacko RecreateState

AndroidOS introducecd speciabtack tohelp fragmentskeepstatewhen the
usernavigatedrom one Ul to the other.

Theartifactis called theBackStaclandallowspush/popoperationsto
manageFragmentTransactiond he BackStaakirrorsthe behaviorof the
activity stackwithin a singleactivity

Remembethat all Androiddevices include Backbutton. When thisbutton
IS pressedn succession the app transitiotwsthe previous screeshownby
the appuntil it ends This mechanismrovidesa natural historicalnavigation
(also knowrasBackNavigatior). Anotherimportant pattern of navigation
known asChildto-HighAncestors discussedhter.

Why should BackStack based?
When the BackStack is used, tie¢rievedfragmentis re-used(insteadof re-
created from scratchand itsstate datatransparentlyrestored(no needfor

input/output state bundles).Thisapproachleadsto simpler andmore
efficientapps. 6-37



Using theBackStacko RecreateState

A typicalsequenceo createafragmentand add itto the BackStaclkollows:

FragmentTransaction ft = getFragmentManager().beginTransaction();
Fragment redFragment = FragmentRed. newlnstance (intParameterValue );
ft .replace(R.id. main_holder , redFragment, "RED FRAG);

ft .addToBackStack( "RED _UI");
ft .commit();

In thisexamplea fragmenttransaction(ft) adds aredFragmento the main
I O A @AThe®agndentuses the optionalag/aliasd w 9C5v | &séal
alternativeform of identification.Later,we mayinspect thel LI and
find theW | f{ofthedrdymentheld inside themain_holdercontainer.

Beforethe transactioncommits,the statement
ft.addToBackStack("RED_UI");

pushes aeferenceof the current(i NJ Vv & levitoAnzestiQhe BackStack
including the optional identificatiotag:a w 9 5 Wdtekoa, ve maysearch
throughthe BackStack lookirfgr an entrymatchingthe tag value When
foundand popped, itesetsthe Ulto the state held by that transaction.
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Using theBackStacko RecreateState

Navigation

Retrievingentriesfrom the BackStackanbe done invariousways,suchas:

A Pressing th&ackbutton to trigger ahistoricalnavigationexposingn
succession thereviousUserInterfaces.

A Invokingthe method® LJ2 LJ. I O1 { G I O jokeedfitelydsiord S 6 .

anyparticular BackStackEnthpldingan Ul already showio the user.

II' RemoveAOOOAT O AOACI AT ORIis Hreviodsl AcredrE | x
try {

FragmentTransaction ft = getFragmentManager().beginTransaction();

android.app.FragmentManager

fragmentManager = getFragmentManager();

> int

bsCount = fragmentManager .getBackStackEntryCount();

String
— int

ft .commit();

} catch (Exception

}

e) {

Log. e("REMOVE>>3,

tag = fragmentManager .getBackStackEntryAt(
id = fragmentManager .getBackStackEntryAt(
Log.e( "PREVIOUS Fragment: "

fragmentManager .popBackStacklmmediate(id, 1);

bsCount- 1).getld();
+tag +"" +id);

//supply: id or tag

e.getMessage() );

bsCount- 1).getName();
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Using theBackStacko RecreateState

NavigatingThroughthe BackStack
In the previoustransactionwe reproducethe behaviorof the Backkeywhen
usedfor historicalnavigation.

1. Thesizeof the BackStack is determinégetBackStackEntryCount)

2. Thetop element of thestackis inspectedFirstwe obtainits tagand

later its numericalid by calling the method:
fragmentManager .getBackStackEntryAt(  bsCount- 1).getld()

3. The popBackStack(id, 1) methodremovesBackStackEntrigsom
the top of the BackStacuntil it finds the entrymatchingthe suppliedid.
Atthis point thel LIJWIQsupdatedshowing thescreenassociatedo
the matchingtransactionpreviouslyheld in thestack.
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Using theBackStacko RecreateState

NavigatingThroughthe BackStack

Thefollowing code clearthe currentBackStack. Altagmenttransactions
pushed bycalling the methodt.addToBackStack 0 Xate deleted.Thel LJLIQ a
Ulis updated, removingll screensshownby fragmentsthat put areference

to themselves in théackStack.

Thisapproach couldbe usedo provideChildto-HighAncestonavigation.

try {
FragmentTransaction ft = getFragmentManager().beginTransaction();

android.app.FragmentManager  fragmentManager = getFragmentManager();

fragmentManager .popBackStackimmediate( null
FragmentManager. POP_BACK_STACK_ INCLUSIVE

ft .commit();

} catch (Exception e) {
Log. e("CLEAR STACK>>>", e.getMessage() );

}
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Example5 - Usingthe BackStack

(] <H11:30

()

52:.'-_ FragmentDemo4
BACKSTACK size=1 3
ADD new RedFragment POP Trans BackStack
REPLACE new RedFragment REMOVE RedFragment

—

Fragment 1
Red Clock:

Sun Dec 21 23:26:34 EST 2014

Change Red Label

1 ofx

AnewredFragments created.lts view
isattachedto the | O (i A @usingth® &
add( )method. Finally its enclosing
transactionis pushed orthe BackStack.

Asabovehoweverithe ¥ N} 3 YSy i Q
viewisattachedtothel OG AWA ( & Q:
usingthe replace()method (old views
destroyed).Thecurrenttransactionis

also addedo the BackStack.

Poppingan entry from the BackStack
removesthe currentl LJWIOsdd
navigatedackto the previouslystored
F NJ 3 Yview. Staeadaty(if any)is
shownas itwasbeforeleavingthe
view. Thesizeof BackStacls reduced
byone.

4. TheawSY2 @S¢ 0 dzafin@rsagmeriBy Tagdardn Bhisfirst searches

through fragmentghat are currentlyaddedto the manager'sactivity; ifno such
fragmentis found, then allfragmentscurrently onthe backstackare searchedIn
our examplethe currentviewisretired fromthe Ulusingremove()and the

historicallypreviousUI ispresented.
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m@m FragmentDemo4

Examples - Using theBackStack

1. AnewredFragmentscreatedandits encl
transactionis addedo the BackStack.

BACKSTACK size=1
ADD new RedFragment POP Trans BackStack

REPLACE new RedFragment REMOVE RedFragment

MQN FragmentDemo4

Fragment 1
BACKSTACK size =2 Red CIOCk:
ADD new RedFragment POP Trans BackStack Sun Dec 21 23:26:34 EST 201 4
REPLACE new RedFragment REMOVE RedFragment
Change Red Label
Fragment 2 7
Red Clock:
Sun Dec 21 23:26:44 EST 2014
Change Red Label
=) (_— -]
/ 2. Pressindghe Backbutton removesthe current
/ fragment fromthe Ul andBackNavigatedo the
previousfragment.lts stateis preserved, syou
6-43
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Example5. LAYOUTactivity _main.xml 1 of3
<?xml version ="1.0" encoding ="utf -8"7?>
<LinearLayout xmins:android ="http:/ / schemas.android.com/apk/res/android !
android:layout_width ="match_parent"
android:layout_height ="match_parent"
android:baselineAligned ="false"
android : orie ntati on="vert i cal Main Layout ... R
" android:padding ="10dp" > ADD new POP Trans
RedFragment =~ BackStack
REPLACEnewﬂ REMOVE 1
<TextView RedFragment ~ RedFragment
android:id  ="@-+id/textView1Main" h

android:layout_width
android:layout_height
android:background

android:text

android:textAppearance

<LinearLayout

android:layout_width

android:layout_height
android:baselineAligned
android:orientation

<Button
android
android
android
android
android

‘text

="match_parent"
="wrap_content"
="#77ffff00"
="Main Layout ..."
="?android:attr/textAppearancelLarge"

="match_parent"
="wrap_content"
="false"
="horizontal" >

id  ="@+id/button1MainShowRed"
‘layout_width ="150dp"
‘layout_height ="wrap_content"
layout_weight  ="1"

="ADD new RedFragment" />

/>
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Example5. LAYOUTactivity _main.xml 2 of 3

<Button
android:id ="@+id/button2MainPop"
android:layout_width ="150dp"
android:layout_height ="wrap_content"
android:layout_weight ="1"
android:text ="POP Trans BackStack" /> Main Layout ... R
</ LinearLayout > ADD new POP Trans
RedFragment ~  BackStack
) REPLACE newﬂ REMOVE 1
<L|nearLayout RedFragment =~ RedFragment
android:layout_width ="match_parent" b
android:layout_height ="wrap_content"
android:baselineAligned ="false"
android:orientation ="horizontal" >
<Button
android:id ="@+id/button4MainReplace"
android:layout_width ="150dp"
android:layout_height ="wrap_content" -
android:layout_weight ~ ="1"

android:text ="REPLACE new RedFragment" />

<Button
android:id ="@+id/button3MainRemove"
android:layout_width ="150dp"
android:layout_height ="wrap_content"
android:layout_weight ="1"

android:text ="REMOVE RedFragment"/>
</ LinearLayout > 6-45




Example5. LAYOUTactivity _main.xml

</ LinearLayout >

3 of3
<FrameLayout
android:id ="@+id/main_holder"
android:layout_width ="match_parent"
android:layout_height ="wrap_content"
android:layout_weight ="2" Main Layout ... R
android:orientation ="vertical" /> ADD new POP Trans

RedFragment =~ BackStack

REPLACE new REMOVE
RedFragment ~ RedFragment

T

=2 06-04-FragmentDemo-BackStack
EI:-E csu.matos. fragments
EI FragmentRed.java
B 01| MainActivity.java
m MainCallbadks.java

EIL:; layout
P e 47 activity_main. xml
fe ) layout_red. xml

¥
ALk

MainCallbacks

package csu.matos.fragments;

/I method(s) to pass messages from fragments to MainActivity

public interface MainCallbacks {

public void onMsgFromFragToMain ( String  sender , String
strvValue );
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Exampleb.

LAYOUTlayout_red.xml

3 of3

<?xml version ="1.0"

<LinearLayout xmins:android ="http:/ / schemas.android.com/apk/res/android

encoding ="utf -8"7?>

android:id ="@+id/layout_red"
android:layout_width ="match_parent"
android:layout_height ="match_parent"
android:orientation ="vertical" >

<TextView
android:id

="@+id/textView1lRed"

android:layout_width ="match_parent"
android:layout_height ="175dp"
android:layout_margin  ="20dp"
android:background ="#ffff0000"
android:gravity ~ ="center"

android:text

android:textColor ="@android:color/white"

="Red Layout..."

android:textSize  ="35sp"
android:textStyle ="bold" />

<Button
android:id

="@+id/button1Red"

android:layout_width ="match_parent"
android:layout_height ="wrap_content"
android:layout_marginLeft ="20dp"
android:layout_marginRight ="20dp"

android:text

</ LinearLayout >

="Change Red Label" />

Red Layout...

Change Red Label

f=
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Example5. MainActivity

1 of4

public cl ass Mai nActivity extends Activity
FragmentTransaction ft ;

FragmentRed redFragment ;

TextView txtMsg ;

Button btnAddRedFragment;

Button btnReplaceRedFragment ;

Button btnPop;

Button btnRemove

int serialCounter = 0;
String redMessage;

/lused to enumerate

@Override

protected void onCreate(Bundle
super .onCreate( savedInstanceState );
setContentView(R.layout. activity_main );
txtMsg = (TextView) findViewByld(R.id.

btnAddRedFragment = (Button)

btnReplaceRedFragment = (Button)

btnPop = (Button) findViewByld(R.id. bu
btnRemove = (Button) findViewByld(R.id.
btnAddRedFragment.setOnClickListener(
btnReplaceRedFragment .setOnClickListener(
btnPop .setOnClickListener( this );

btnRemove setOnClickListener( this );

findViewByld(R.id.
findViewByld(R.id.

impl ement s Mai nCal Ib acks, Ond i ckLis te ner

fragments

savedinstanceState ) {

textViewlMain );
button1MainShowRed);
button4MainReplace );

tton2MainPop );
button3MainRemove);

this );

this );

{
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Example5.  MainActivity 2 of4

— J/ CallBack (receiving messages coming from Fragments)

@Override

public void onMsgFromFragToMain(String sender, String strvValue ) {
/l show message arriving to MainActivity
txtMsg .setText( sender + "=>" + strValue );

}

et

public void onClick(View v) {

if (v.getld() == btnAddRedFragment.getld() ){
—> addRedFragment(++serialCounter );

}

if (v.getld() == btnReplaceRedFragment .getld() }{
replaceRedFragment(++ serialCounter );

}

if (v.getld() == btnPop.getld() )
FragmentManager fragmentManager = getFragmentManager() ;
int counter = fragmentManager . getBackStackEntryCount()
txtMsg . setText( "BACKSTACKId size=" + counter );

if (counter >0) {
// VERSION 1 [ popBackStack could be used as opposite of addBackStack() ]
Il pop takes a Transaction from the BackStack and a view is also deleted
—> fragmentManager .popBackStackimmediate();
txtMsg .append( "\ nBACKSTACK new size=" + fragmentManager .getBackStackEntryCount() );
}
}/ 1 Pop 6-49




Example5.  MainActivity 3 of4

if (v.getld() == btnRemovegetld() )
FragmentManager fragmentManager = getFragmentManager() ;
int  counter = fragmentManager . getBackStackEntryCount() ;
txtMsg . setText( "BACKSTACKId size=" + counter );

Il VERSIONZ  --mmmmmmmm oo oo e oo
/I Removesan existing fragment from the fragmentTransaction

/[ If it was added to a container, its view is also removed from that

/[ container . The BackStack may remain the same!

Fragment f1 = fragmentManager .findFragmentByTag( "RED TAG);

fragmentManager .beginTransaction().remove( f1).commit();

txtMsg . append("\ nBACKSTACKew size=" + fragmentManager . getBackStackEntryCount() );

Il VERSION3 --m-mmmmm e oo
/[ Fragment f1 = fragmentManager . findFragmentByld(R . id . main_holder) ;
/[ fragmentManager . beginTransaction() . remove(f 1) . commit() ;

Il txtMsg . append(" \ NBACKSTACKnew size=" + fragmentManager . getBackStackEntryCount()
)i

} //Remove

} //lonClick

@Override

public void onBackPressed() ({

—> super .onBackPressed();

int counter = getFragmentManager().getBackStackEntryCount();

} txtMsg .setText( "BACKSTACK size=" + counter ); 6-52




Example5.  MainActivity

4 of4

public void addRedFragment(int intValue ) {

/Il create a new RED fragment, add fragment to the transaction
FragmentTransaction ft = getFragmentManager().beginTransaction();
redFragment = FragmentRed. newlnstance (intValue );

ft . add(R.id. main_holder , redFragment, "RED TAGY);

ft .addToBackStack( "MYSTACKY);

ft .commit();

/I complete any pending insertions in the BackStack, then report its size
getFragmentManager().executePendingTransactions();
txtMsg .setText( "BACKSTACK size =" + getFragmentManager().getBackStackEntryCount()

public void replaceRedFragment( int intValue ) {

Il create a new RED fragment, replace fragments in the transaction
FragmentTransaction ft = getFragmentManager().beginTransaction();
redFragment = FragmentRed. newlnstance (intValue );

ft . replace (R.id. main_holder , redFragment, "RED TAG);

ft .addToBackStack( "MYSTACKY);

ft .commit();

/I complete any pending insertions in the BackStack, then report its size
getFragmentManager().executePendingTransactions();
txtMsg .setText( "BACKSTACK size =" + getFragmentManager().getBackStackEntryCount()
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Example5. FragmentRed

1 of2

public class FragmentRed extends Fragment {
MainActivity ~ main;
TextView txtRed ;
Button btnRedClock ;
int fragmentid ;
String  selectedRedText = "";

public static FragmentRed newlinstance( int fragmentld ){
FragmentRed fragment = new FragmentRed();
Bundle bundle = new Bundle();
bundle .putint( "fragmentld" , fragmentid );
fragment .setArguments( bundle );
return fragment ;
}// newlnstance

@Override
public void onCreate(Bundle savedinstanceState ) {
super .onCreate( savedlnstanceState );

/I Activities containing this fragment must implement Ma nCal Ib acks
it (!(getActivity() instanceof  MainCallbacks)) {
S throw new lllegalStateException(
">>> Activity must implement MainCallbacks" );
}
main = (MainActivity) getActivity();
fragmentld = getArguments().getint( "fragmentld" , -1);
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Example5.  FragmentRed 2 of2

@Override
public  View onCreateView( Layoutinflater inflater , ViewGroup container
Bundle savedinstanceState ) {
LinearLayout view layout red = (LinearLayout) inflater .inflate(

R.layout. layout _red , null );

txtRed = (TextView) view layout red .findViewByld(R.id. textViewlRed );
txtRed .setText( "Fragment" + fragmentld );

btnRedClock = (Button) view layout red .findViewByld(R.id. buttonl1Red );
btnRedClock .setOnClickListener( new OnClickListener() {

@Override
public void onClick(View v) {
selectedRedText = "\nRed Clock: \n" + new Date().toString();

txtRed .append( selectedRedText );
/[ main.onMsgFromFragToMain("RED - FRAG", selectedRedText );

}
D

return view_layout red ;

}/I FragmentRed

o
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