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Android Files

Android’s file management is similar to typical Java
|O operations.

Files can be stored internally in the device’s (small)
main memory or externally in the much larger SD card.

Files stored in the device’s memory, share space with other
application’s resources such as code, icons, pictures, music, ....

Internal files are called: Resource Files.

External files to be attached to the compiled .apk
could be stored in the folder res/raw ( create it if needed!)
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Android Files

Your data storage options are usually driven by parameters such as:
size (small/large), location (internal/external), accessibility (private/public).

SQLite Databases Store structured data in a private/public database.
Network Connection Store data on the web with your own network server.

1. Shared Preferences Store private primitive data in key-value pairs.

2. Internal Storage Store private data on the device’s memory.

3. External Storage Store public data on the shared external storage.
4.

5.



Android Files S

Shared Preferences. Good for a few items saved as <KeyName, Value>

priva te voi d usingP r eferen ces(){
/] Save data in a SharedPrefere nces containe r
/'l W need an Editor object to nmake preferenc e changes.

Shar edPref erence s settin gs =
get SharedPrefere nces("m
y prefe rred_Choice s",
Cotext . MODE_PRVATE);
Shar edPref erences . Edito r edito r = sett i ngs.edit();
edi tor.pu t Strin g("favor ite_col or",
"#ff0000f f"); editor.putlnt("favorite nunber",
101);
editor.commt ();

/] retriev ing data fro m SharedPreferen ces containe r
String fav Color = settin gs.getS trin g("favorit e color™, "def ault bl ack");
int favNumber = settings . getln t("favor ite_number", 0);

Toast . makeText (this, favColor + " " + favNumler, 1). show();



Internal Storage. Using Android Resource Files

Android Files

An Android application may include a number of resources such as those in:
res/drawable , res/raw, res/menu, res/style, etc.
Resources could be accessed through the .getResources() method. For example:

Inpu t Str eam is =

4 '[DGI 15-1-FileResources
PRE:E-
4 {7 cisd70.matos fileresources
- [J] FilelResourcesjava
. E'lﬁ gen [Generated Java Files)
» =i, Android 4.1
- B Android Dependencies
EIE} assets
. &= bin
. & libs
—> . El res
» [= drawable-hdpi
+ = drawable-ldpi
» = drawable-mdpi
» = drawable-xhdpi
» = layout
. [~ menu

4 = raw
ry_text_file.bet
——raher
¢ = values-vll
¢ = values-vld

7 AndroidManifest.xml

thi s.g etRes ourc es()
.0 penRawResour ce (R. drawabl e. my text fi le);

If needed create the res/raw folder.

Use drag/drop to place the file
my_text_file.txt in res folder It will be
stored in the device’s memory as part
of the .apk

f j_my_tex‘t_ﬁle-Notepad | |
File Edit Format View Help

A PAMGRAM is a sentence

that contains all letters of

a given alphabet.

As an example (in English Tanguage)

"The quick brown fox
jumps over a Tlazy dog"

uses each of the 26 letters of the alphabet
at least once.|

Example of a Spanish Pamgram
La cigliena tocaba cada vez mejor el saxofén y el buho pedia kiwi y queso. 6



Android Files

A PAMGRAM Is a sentence
that contains all letters of

Example 0: Reading a Resource File (see previous figure) | it coich languace)

"The quick brown fox
jumps over a lazy dog"

uses each of the 26 letters of the alphahet
at least once.

/lread ing an embeddal RAN dat a file
publi ¢ clas s FilelRe sources extends Activ ity ({
TextVi ew txtM sg;
@Overi de
publi ¢ voi d onCreate (Bundle savedl nstance State ) {
super . onCreat e(saved | nstanc eStat e);

setCont entVie wR.lay out. main);

txtMs g = (Text View) findVie wByld(R . id. tex t Viewl);

try {
PlayWit hRawFil es();

} catc h (IOExceptio n e){
txtMsg . setTex t ( "Pro blems:" + e.g etMessage() );

}
}/ 1 onQeate
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Android Files

A PAMGRAM is a sentence

that contains all letters of

a given alphabet

As an example (in English language)

Example 1: Reading a Resource File (see previous figure) e

uses each of the 26 letters of the alphabet
atleastonce.

publi ¢ voi d P ayWith RawFile s() thr ows IOExceptio n {
Strin g str=";
String Buffe r buf= new Stri ngBuffe r();

int fi | eResowrceld = R.raw. ny _text file ;
InputS treamis = thi s.getRe source s().open RawResaurce(fi | eResou cel d);
Buffer edReada reader = new Buffer edReadea (new | nputStr eamReaér (is ));

I f (is!=null) {
whil e ((str= reader .readLi ne() ) '=null) {
buf.ap pend(st r + "\n" );

}
}
Is.clo se();
txtMsg . setTex t ( buf. toStrin g() );
}// PlayWithRawFile s

} // FilelResources



Android Files

Example 2: (Internal Storage ) Read/Write an Internal File.

In this example an application collects -

data from the Ul and saves it to a @ File2WriteRead

persistent data file into the (limited) internal

Android System space area. SaveFileand Close
uno

Next time the application is executed the dos

Resource File will be read and its data shown i

on the Ul



Android Files

Example 2: (Internal Storage ) Read/Write an Internal File.

The internal resource file is private File Explorer 52 | (@) Emulator Control
and cannot be seen by other apps Name
residing in main memory. > (= acct
» [~ cache
» [= config
§ B d
@) File2writeRead S 4 (= data
» =% anr
Save File and Close > = app
> [ app-asec
gno > [~ app-private
0S
tres > = backup
cuatro » = dalvik-cache

—_— > 4 = data

» [ cisd 70, matos.fileresources

—Q 4 = cisd70.matos.filewriteread
» [~ cache
4 = files
|=| notes.td
\_ > = lib

- = com.android.backupconfirm
» [ com.android.browser 10



Android Files

Example2: Grab data from screen, save to file, retrieve from file.

<?xm versio n="1.0 " encodin g="utf -8"?>
<Linea r Layout

xmins: androi d="http: //schemas.andr oid.com / apk/re s/andro i d"

android:l ayout_wi dt h="match_parent"”
android:l ayout_h eigh t ="match_p arent"
android:b ackgrou nd="#ff dddddd"
android:p addin g="10dp"

android:o rientat ion="vertical " >

<Butto n android: i d="@+id/ btnFi nis h"
androi d:layo ut widt h="wrap content"
androi d:layo ut_heig ht ="wra p_conte nt"
andr oid:pad din g="1 0dp"
androi d:itex t=" Save Fil e and Close " />

<EditTex t androi d:i d="@id /tx t Mg"
androi d:layo ut_widt h="matc h_parent"
androi d:layo ut_heig ht ="match_parent"
androi d:padd i ng="10dp"
androi d:back groun d="#fffff fff"
androi d:grav ity="to p"
androi d:hin t="Enter sone |ines of data here...

</ Line arLayou t >

/>

¥
Q File2WriteRead

Save File and Close

Enter some lines of data here...


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

Example 2: Grab data from screen, save to file, retrieve from file 1/4.

publi ¢ clas s File2Wr i teRead extend s Activ ity { ,
privat e fina | stati ¢ Strin g FILE_NAME = "notes.t xt";
privat e EditT ext txt Mg; %u
@OQOveri de ”

publi ¢ voi d onCreate (Bundle icicle ) {
super . onCreat e(icicl e);
setCont entVie W(R.lay out. main);
txtMs g = (Edi t Text) findVie wByld(R . id. txt MsQ);

/1 del eteFil e(); // keep for debuggin g

Butto n btnFin i sh= (Button ) findVi ewByld(Rid. bt nFinish );
btnFin i sh.set OnClick Listene r(new Button.O nClickL i stene r( ) {
publi ¢ voi d onClick( Ve w v) {
finish ();

}
D;
}// onQeat e
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Android Files

Example 2: Grab data from screen, save to file, retrieve from file

publi ¢ void onStart() {
super.onStar t();
try {
InputS tream i nputStr eam = openFile | nput (FI LE_NAIK);
I f (in putStre am!= null) {
InputS t reamReder in putStre amReade = new

‘ File2WriteRead

Save File and Close

Enter some lines of data here

2/4.

Inpu t StreamReader (i nputSt r eamn);

Buffer edReade reader = new Buffer edReadea (input StreamReader);
Strin g str = "READIXE FRM EXISTING DISK\ n";

String Buffe r stringB uffe r = new

StringBuf fer ();

whil e ((st r = reader .readLi ne() ) !'= null) {
string Buffer. append(str + "\n");
}

inputS t ream.c | ose();
txtMs g. setTex t (strin gBuffer . toStri ng());

}

} catc h (java .io.Fil eNotFoundException e) {

} catc h (Throwable t) {
Toast. makeText (this , "Exception: " + tto Strin g(), 1).s how();
}

}/ 1 onStar t



5
® ® ‘ File2WriteRead
A n I O I F I e S Save File and Close
Enter some lines of data here

Example 2: Grab data from screen, save to file, retrieve from file 3/4.

publi ¢ voi d onPause() {
super . onPause() ;

try {
Output StreamWr ite r out = new Output StreamWite r (

openFileOu t put (FILE_NAMK, 0));
out.wr ite(txt Msg.get Text (). toStrin g());
out.cl ose();
} catc h (Throwable t) {
txtMs g. setTex t ( t.ge t Message() );
}

}// onPause

privat e voi d deleteF ile() {
Strin g path = "/data /data/c i s470.matos.fi | ewrite read/fi | es/" + FILE_NAME
Fil e f1 = new File(p ath) ;
Toast. makeText (getAp plicati  onContext () , "Exist s " + fl. exists( ) , 1). show);
boolea n success = fl1. delete ();
I f (s uccess) {
Toast. makeext (get Applica tionContext() , "Delet ion fai |ed.",

1).show ();
}else {
Toast . makeText (getAp plicati onContext () , "OK Fil e delet ed.",
1) .show( ) ;
}



Android Files

In our example the notes.txt file is stored in the phone’s internal memory under the
name: /[data/data/cis470.matos.fileresources/files/notes.txt

File Explorer 3 @Emulator Control

Mame

» = acct
» [= cache
> = config
= d

4 [= data

» =% anr

> = app

> = app-asec

> = app-private l Lister - [C:\DownLoads\notes.txt]

> [ backup
- [= dalvik-cache File Edit Options
LINO

4 = data
» = cisd70.matos fileresources
dos
tres

4 = cis470.matos filewriteread
cuatro

Help

Image of the file
pulled from the

» =% cache .
device

a [~ files
|=| notes.tdt
> = lib
> [= com.android. backupconfirm

» = com.android.browser 15



Android Files

Example 3: (External Storage)
Reading/Writing to the External Device’s SD card.

SD cards offer the
advantage of a much
larger capacity as well
as portability

(usually cards can be
easily removed from
one device and reused
in another)

16



Android Files

|ﬁ| File Explorer 2 0 Ernulator Control

Mame Size
[+ [ acct
[ [ cache
[ [= config
= d

Example 3: (External Storage)
Reading/Writing to the External Device’s SD card. " etatoron 6

., <
=| etc

I;El
. |Z| init 105204
Use File Explorer tool =) init goldfish.rc 2344
. . |=| init.rc 17048
tO |Ocate flleS N yOur =| init.trace.rc 1637
. =L initushre 30915
device (or emulator) ot
[+ [~ asec
- = obb
4 [~ =dcard |
=/ Arnarcord.mp3 5230976
[ = Android
|=| Bailables.mp3 4948579
|=| Bea-BW-Picture,jpg 206452
|=| Besame Mucho.mp3 3004513
|=| Brazil_Bahia.mp3 1372782
|=| Cancin India.m4a 3077249
|=| Cinerna Paradiso (Theme).mp3 6522671
b= DCIM
[ = Download
= IMG_20101209_154654.jpg 960758
= IMG_20110110_183452.jpg 909172
= IMG_20110119_090100.jpg 882637
= IMG_20110301_105811.jpg 1307534
=l IMG 20110301 114431.i00 1483910

17



Android Files

WARNING: Reading/Writing to the Device’s SD car c

When you deal with external files you need to request permission to read and
write to the SD card. Add the following clauses to your AndroidManifest.xml

<uses- per missi on
androi d: name="andr oi d.p ermi ssi on. READ_ EXTERML_ST(RA' />

<uses- per missi on
androi d: name="andr oi d.p ermi ssi on. WRTE EXTERNAL STCRAGE />

18



Android Files

|Enter some lines of data here...

Example 3: Reading/Writing to the Device’s SD card.

<??<ml versi on="1.0" encoding ="utf -8"?> 1 Write SD File
<LI near Layout '
xm ns:a ndro id =" http://schemas.an __droid.com/apk/__r es/android" 2. Clear Screen

android : i d="@1#d / wi dget 28"

android : paddin g="10dp" | 3 ReadSDFile |
android : | ayout _w dt h="mat ch_pare nt" 4. Close File
android : | ayout _hei ght ="ma ch_parent" <But to n

android : orie ntati on="vert i cal" > androi d: i d=" @i d/bt nQ earScr een”

andr oi d: la yout _widt h="160dp"
<Edt Text
andr oi d: la yout _heig ht ="wap_content" androi d: i d=" @ d/tx tDat a"
androi d: te xt="2. Clear Screen" /> android:layout_ width="natc h_parent"

andr oi d: la yout _heig ht =" 180dp" <Butt on
andr oi d: la yout _magi n="10dp" androi d: i d="@i d/bt nReadSLCFil e"
andr oi d: backgr ound="# 55dddddd" andr oi d: la yout _widt h="160dp"

andr oi d: paddi ng="10dp"
andr oi d: la yout _heig ht ="wap_content” androi d: gravi t y="to p"
androi d:te xt="3. Read SD Fil e" /> android: hint=

"Enter somelinesof data here..." <Butt on
andr oi d: te xt S ze="18sp" /> androi d: i d="@* d/bt nFi ni sh"
<Butt on andr oi d: la yout _widt h="160dp"
androi d: i d="@ d/bt nWiteSDHl e" andr oi d: la yout _heig ht ="wa p_content "
andr oi d: la yout _widt h="160dp" androi d: te xt="4. FinishApp" />

andr oi d: la yout _heig ht ="wap_content"
androi d:text="1. Wite SD File" /> </ Li nearL ayout >
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Android Files

Example 3: Reading/Writing to the Device’s SD card.

@ File3sdcard

Enter some lines of data here...

1. Write SD File
2. Clear Screen

3. Read SD File

4. Finish App

@ Filesdcard

Line one
Line two
Line three
Line four

1. Write SD File

2. Clear Screen

3 Done writing SD 'mysdfile.txt

4. Finish App

File Explorer 22 @ Emulater Control

Mame

Mi Tierra.mp3

Mew York, New York.mp3

0 Sole Mio.ump3

One Mote Samba_The Girl from Ip
Pictures

Return to Me (Ritorna-Me).mp3
Salsa_Basic Move3gp

The Adventure of the Copper Bee
The Good, the Bad and the Ugly.n
Vivaldi-Track 01.m4a

_Angeljpg

contacts.vef

mom-dad.jpg
my_local_webpagel.html
myfriends

myfriends-journal

myfriendsDE
myfriendsDB-journal

rysdfile. et

Famone.apr

teandroidl03.apk

. [ secure

. [=» proc
. = root

Using DDMS

File Explorer
panel to
inspect the SD
card.

20



*
In IF : ° @ Fileasdcard
O I I e S Enter some lines of data here...

1. Write SD File

2. Clear Screen

Example 3: Reading/Writing to the Device’s SD card.

4. Finish App

publi ¢ clas s File3Sd Card extends Activit y {
/[l GU contro | s

EditTe xt txtD at a;

Butto n btnWri t eSDFil e;

Butto n btnReadSDFil €e;

Butto n btnCle arScree n;

Butto n btnFin i sh;

@Overi de

publi ¢ voi d onC eat e(Bundle savedin st anceSt at e)
{ super.onCreat e(saved | nstanc eStat e);
setCont entVie w(R.lay out. main);

// bind GU el ements wit h | ocal control s

txtDat a = (EditText) findVi ewByld(Rid . tx t Data);
txtDat a.setHi nt("Ent er sone line s of data here.. .");

21
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Android Files

Example 3: Reading/Writing to the Device’s SD card.

btnWri t eSDFil e = (Button) findViewByl d(R. i d. btnWr iteSDF i | e);

btnWri t eSDFil e.setOn QickLi stener (new OnCickLis tener () {
@Overi de
publi ¢ voi d onClic k(View v) {
Il write on SD card fil e data fro mthe text box

try {
Fil e nyFil e = new File ("mnt/sdcard / mysdfi | e.tx t");

myFile . create NewFil e();

FileOu t putStr eam fOut = new FileOu t putStr ean(myFi | e);

@ Fileasdcard

1. Write SD File
2. Clear Screen
3. Read SD File

4. Finish App

Output StreamW ite r nyOutWrit er = new OutputStrea nmWrite r ( fOut);

nyQut Wi t er. append( t xt Data . get Text( ));
myOutWiter.c | ose(); fOut.c | ose();
Toast. nmakeText (getAp plicati  onContext (),
"Done writin g SD 'mysdfile. txt" ",
Toast. LENGTHSHOR). show() ;
} catc h (Exceptio n e) {
} Toast. makeext (get Applica tionCont ext (),

e.getM essage(), Toast. LENGH SHOR) .show( ) ;

}// ondic k
}) ; // btnWri t eSDFil e
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Android Files

Example 3: Reading/Writing to the Device’s SD card.

btnReadSDFil e = (But ton) fi ndViewByl d(R.i d. btnReadSDFil e): S

btnReadSDFil e. setOnCl ickLis t ener (new OnCli ckList ener () { 4.Finish Aop
@Overid e

publi ¢ voi d onClic k(View v) {
/] write on SD card fil e data fro mthe text
box try {
Fil e myFil e = new
Fil e("mnt/sdca rd/mysdfile.tx t"); File | nputSt ream
fl n = new FileIn putStre an(myFile );
Buff eredReader myRader = new Buf feredR eader ( new

Inpu t StreamReader (f1n)); Stri ng aDataRow = "";
Stri ng aBuffer ="";
whil e ((aDa aRowv = myReaér.read Line() ) !'= null) {
aBuffe r += aDataRow + "\ n";
} txtD at a.set Text (aBuffe r);
myRader.cl ose();
Toast. makeext (get BaseCont ext (),
"Done reading SD 'mysdfile. txt' ", 1).show ();
} catch (Exceptio n e) {
Toast . makeText( getBaseContext () , e.getMessage() , 1).show ();
}
}/ 1 onClic k
Y ; // btnReadSDFil e

—ag
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Android Files

Example 3: Reading/Writing to the Device’s SD card.

btnCl earScre en = (Button ) findVie wByld(R. id . btn CearSc r een);
btnCl earScre en.setO nClickL i stene r (new OrdickLi stener () {

@Overi de
publi ¢ voi d onClic k(View v) {

/]l clear text box
txtDat a.setTe xt (" );

}
}) ; // btnCl earScre en

bt nFi nish = (Button) findVi ewByld(R.id. btnFi ni sh);
btnFi nis h.se t OnClic kListen er (new OnClick Listene r() {

@Overi de
publi ¢ voi d onClic k(View v) {

finis h();
}
Y ; // btnFi nis h
}// onCreat e

}/ 1 cl ass

13
@ Fileasdcard

Enter some lines of data here...

1. Write SD File
2. Clear Screen
3. Read SD File

4. Finish App

24
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Android Files

Example 4: Reading/Writing to the Device’s SD card through the Scanner and
PrintWriter classes. 1/4

<?xm versio n="1.0 " encodin g="utf -8"?>
<Linea r Layout

QMEIIHAE’[WI’E}# xmins: androi d="http://schemas.android.com/apk/res/android
android:o rientat ion="vertical "

Writing to: /mnt/sdcard/mysdfiletest.txt android:l ayout width="fill_par ent"
android:l ayout height="fill pa rent"

Reading from: /mnt/sdcard/mysdfiletest.txt . AL g. " _p,,

Hola Android android:l ayout_margi n="10dp

Adios Android >

Sun Nov 04 19:00:02 EST 2012

<Text Vi ew

android:l ayout wi dth="f ill_par ent"
android:l ayout_h eigh t ="wap_content"
android:p addin g="10dp"
android:i d="@+id/ txtMsg "
android:t extStyl e="bold"
android:b ackgrou nd="#77 eeeeee"
/>
</Line arLayout >

25
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Android Files

Example 4: Reading/Writing to the Device’s SD card through the
Scanner and PrintWriter classes. 2/4

publi ¢ clas s File4Sc anner extends Activit y {

¥

il Writing to: /mnt/sdcard/mysdfil
. . t to: t etest.txt
public voi d onCreate (Bundl e savedinstan ceStat e) i
{ super .o nCreat e( saved| nstance Stat e). Reading frem: /mnt/sdcard/mysdfiletest.txt
’ . ) ! Hn_IaAndmil_i
setCont entVie wW( R.layo ut. main) ; Adios Android

Sun Nov 04 19:00:02 EST 2012

txtMsg = (TextView findViewByl d(R. i d. txtM sg);
t estSca nnerFil es();

}/lo nCreat e

26
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Android Files

Example 4: Reading/Writing to the Device’s SD card through the
Scanner and PrintWriter classes.  3/4

privat e voi d testSca nnerFil es(){
// Add to manfest the foll owing permissi on request
/'] <uses-permi ssio n android : nane="android . permis sion.WRI TE_EXERNAL_3$ORAE' />

try {
Strin g SDcardPat h = Environ nent . get Extern alStora geDirec tory(). getPat h();

Strin g mySDFi eName = SDcardPath + "/ " + "mysdfi | etest. txt";

txtMs g. setTex t ("Writ ing to: " + mySDFileN ane);

PrintW rite r outfil e= new Pri ntWrit er( new FileWr i te r (mySDFileN ane) );
outfil e.print | n("Hol a Androi d");
outfil e.print | n("Adi os Android ");
outfil e.print | n(new Date() .t oStrin g());

outfil e.clos e();

27



Android Files

Example 4: Reading/Writing to the Device’s SD card through the
Scanner and PrintWriter classes.  4/4

Il read SD-fi | e,show record s.
/| <uses-permi ssio n android : nane="android . permis sion.RE AD_EXTBENAL _STRAE" />

Scanner infil e= new Scanner (new Fil eReade (mySDFK leName) ) ;
Strin g inStri ng= "\ n\nReading from: " + nySDFile Nane + "\n";

while (i nfile. hasNextLine()) {
inStri ng += infilen extLin e() + "\n";
}

txtMs g. append( inStri  ng);
infile.close();

} catc h (File NotFoundException e) {

txtMs g. setText( "Err or: " + e.getM essage());
} catc h (IOExceptio n e) {

txtMs g. setText( "Err or: " + e.getM essage());

}

}/ltes t Scanner File s
}/cla ss

28



Files

Questions ?

ﬁ Icon obtained from: http://www.iconseeker.com
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Files

Appendix A.
Accessing a file in the SD card

String s tri ngPath = Envi ro nment
.g etExte rnal StorageD rectory ()
.g etA bsol ut ePat h()
+ "/myFi | eName&esHere. t xt ";
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