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Introduction

Storage of data in variables and arrays is
temporary

Files used for long-term retention of large
amounts of data, even after the programs
that created the data terminate

Persistent data - exists beyond the duration
of program execution

Files stored on secondary storage devices

Stream - ordered data that is read from or
written to a file



Data Hierarchy

bit - smallest data item on a computer, can have
values 0 or 1

byte - 8 bits
Character - Consists of decimal digits, letters and
special symbols

Fields - a group of characters or bytes that
conveys meaning

Record - a group of related fields
File - a group of related records
Database - a group of related files

Database Management System (DBMS)- a
collection of programs designed to create and

oA o

manage databases (MAIBAnGaYID g udayale

a5 1w JDBC LLmlaJL'iﬂusluaéziﬁu)
mheiidnfianlunisew/deudeyane byte



Java Input/Output

Java I/0 is accomplished using objects that
represent streams of data

A stream is a sequence of bytes that flow from a
source to a destination

In a program, we read information from an
input stream and write information to an output
stream

A program can manage multiple streams
simultaneously



Streams

Java I/0 is defined in terms of streams.

Streams are ordered sequences of data
that have a source or destination.

A stream

source /_\/ reads Pm arm
-— g

A Stream

writes :
i
— M dest




Java Streams

Java Streams can be used to represent
any source or destination of data in the
form of a sequence of bytes, including
network connections, files, memory
blocks and other forms of I/0. If
program is writing to a stream, it is the
stream’s . If it is reading from a
stream, it is the stream's



Java Streams (cont.)

A key characteristic of Java streams is that

their read and write operations are
and . This mean that

connection to the source (when reading) or
destination (when writing) must be
established first and that connection must be
remains open until the read or write
operation is complete. Also, when reading
data, if the data is not available
immediately, the thread in which the read
operation takes place is blocked until the
data becomes available.



I/O Package

The java.io package contains a collection of stream
classes that support these algorithms for reading and
writing.

These classes are divided into two class hierarchies
based on the data type (either characters or bytes) on
which they operate.

Character Streams Byte Streams
I o

Readers &
Writers

Input &
Output




Java IO Classes

e Java I/0O is based on a class
hierarchy.

e Base classes are used to describe
the basic functionality required.

e Derived classes provided the
functionality for specific kinds of I/
O environments.

— Files, Networks, Memory block, etc.
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« File: An object of this class is either a file or a

directory. 8aulanfiuTayaveslanIalaisnnes

Wlevimdh? input/output

« OutputStream: base class for byte output

streams

 InputStream: base class for byte input streams
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Aananan (aa)

e Writer: base class for character output
streams.
e Reader: base class for character input

streams.
e RandomAccessFile: provides support for

random access to a file.

e Note that the classes InputStream,
OutputStream, Reader, and Writer are
abstract classes.
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« Text format
AUTaA IoeldsialaugIuan I IuRIgNYs

uldunsgiu ASCI Tunsiiutaainy

« Binary format
AuToyavtiaciig 9 vainvateyin
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Text Format

. AilenlunisaaAvuinusauisasuladny (Human-readable form lagldy

LUsunsueumnsalnlagannu 1l Notepad)

. LAUMSNUTES8saLLeINY

aa & v Y 8 & o w | o < & & W
. ﬂ'ﬁﬂJVlLﬂUGU@HaW’JLa?J ALLAULUUNIDNVTY LUULAVITUIULSIN 12345 8N ULUUDNYS

172 3 w5 fmasthluawindesulasinludeyaviiadiiavnau

I Account.java - Notepad
Fle Edit Format View Help

- OX

class Account {
int accountNumber;
String accountName;
double balance:;

Account (int accountNumber, String accountName)
this.accountNumber = accountNumber:;
this.accountName = accountName:;

¥

vold depositi{double amount) {
balance += amount:;

b

{

~

I data. txt - Notepad Q@

File Edit Format View Help

000000001
000000002
123456789
524277323
866672382
626632673
666166326
725382662
273899277
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Binary Format

TFnunlunisIaAutiosnin Text Format
Pluaulariunldass useansninlunisuszuiana

F0819 WU 1aus1ILAL123456789 nafulavgu 16 fe 07 58 CD 15 Miilefilunisifiu 4

Tug a AU text format wuu ASCH TgiHen 9 lud a1tAunuy Unicode Tailan 18 lus

fnlglusunsuiamzaulunislisunazeiuteya visldlusunsudmsuaiulugluuuaugiu 16

AT UFTIDYN =[Ol x|

- File Stream Edit Search Mavigate View Tools Window Help

P E @ wa| OO0 X[, PNEMMM e
w?nnlnteger.dat| « »r X
M BCCEEEEEIME 07 5B CD 15 [[a] ]
000060180 —
ARAAAARY A I
X X
) @ AnInteger.dat . Address i |Size IType I\a‘alue
- Fo File Properties o 00000000 4 Signed Decimal 123,456,789
2 L
o o0
=
o
=
4 I '
4 Stream | > « 4 » » “\DataField /

Ready Selected: 4 bytes ][ SPARSE LUNCHAMGED OVERWRITE




Simple Java I/0

General Principles
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Why Java I/0 is hard

e Java I/O is very powerful, with an
overwhelming number of options

e Any given kind of I/O is not particularly
difficult

e The trick is to find your way through
the maze of possibilities



Streams

All modern 1I/0 is stream-based

A stream is a connection to a source of data or to
a destination for data (sometimes both)

An input stream may be associated with the
keyboard

An input stream or an output stream may be
associated with a file
Different streams have different characteristics:

— A file has a definite length, and therefore an end
- Keyboard input has no specific end

18



How to do I/0O

import java.io.”;

e Open the stream
e Use the stream (read, write, or both)
e Close the stream

m package java.io lu Java API
http://docs.oracle.com/javase/7/docs/api/

19



Streams

The algorithm for reading and writing
is pretty much the same, no matter
what the data is.

Reading Writing

open a stream open a stream

while more information while more information
read information write information

close the stream close the stream

open a stream lua1ABNITASBOUINARNLENTULIEITDYE

20
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YUADUAINIU input stream
. afedaulandunlesiukmasilintaya (data source)

| Y . ¥ (~4 (=4 = 6V 3
. DIUVBYAN input stream laglBiuianlawiisavilavasdauland
. W udeyaadadunaililsanuiion
VUABUFINIU output stream
. @5198uldndniunuwaIsuTayaUa18m14 (data destination)

. Weudoyaluds output stream lngldluiionlauneanisvasdauiand

. Wowsudeyaasadulavisanuiion
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Opening a stream

e There is data external to your program
that you want to get, or you want to put
data somewhere outside your program

e When you open a stream, you are making
a connection to that external place

e Once the connection is made, you forget
about the external place and just use the
stream
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Example of opening a stream

e A FileReader is a used to connect to a

file that will be used for input:

FF1leReader fileReader =
new FileReader (fileName) ;

e The fileName specifies where the
(external) file is to be found

e You never use fileName again; instead,
you use fileReader
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Using a stream

e Some streams can be used only for
input, others only for output, still
others for both

e Using a stream means doing input from
it or output to it

e But it's not usually that simple--you
need to manipulate the data in some
way as it comes in or goes out
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Example of using a stream

int charAsInt;
charAsInt = fileReader.read( );

e The fileReader.read() method reads one
character and returns it as an integer, or -1 if
there are no more characters to read

e The meaning of the integer depends on the file
encoding (ASCII, Unicode, other)

e YOoUu can cast from int to char:

char ch = (char)fileReader.read( );
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Manipulating the input data

e Reading characters as integers isn't
usually what you want to do

e A BufferedReader will convert integers to
characters; it can also read whole lines

e The constructor for BufferedReader

takes a FileReader parameter:

RufferedReader bufferedReader =
new BufferedReader (fileReader);



Reading lines

String s;
s = bufferedReader.readLine (

e A BufferedReader will return null if
there is nothing more to read

27
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Closing

e A stream is an expensive resource

e There is a limit on the number of streams that
you can have open at one time

e You should not have more than one stream
open on the same file

e You must close a stream before you can open
it again

e Always close your streams!

e Java will normally close your streams for you
when your program ends, but it isn’t good
style to depend on this



Text input/output
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Scanner

Wuaand lvsiag luuwnina java.util Laily
java.lo

nIas19 Constructors 1oy

e Scanner (F1le source)

e Scanner (InputStream source)

e Scanner (Readable source)

(

e Scanner (String source)

' ~ A < Pl
87u8NSa9 Scanner luwdulae




Methods

e Scanner
e boolean
e boolean
e boolean
e boolean
e boolean
e boolean
e boolean
e boolean
e boolean
e boolean

Scanner (cont.)

useDelimiter (String pattern)
hasNext ()
hasNextByte ()
hasNextShort ()
hasNextInt ()
hasNextLong ()
hasNextFloat ()
hasNextDouble ()
hasNextBiglInteger ()
hasNextBigDecimal ()
hasNextLine ()

31



Scanner (cont.)

Methods

e String next ()

* byte nextByte ()

e short nextShort ()
e 1Nt nextInt ()

e long nextLong ()

e float nextFloat ()
e double nextDouble ()

e BigInteger nextBigInteger ()
e BingDecimal nextBigDecimal ()
e String nextLine ()

e vo1d close ()

32
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PrintStream

Print formatted representations of objects to a text-
output stream

volid
volid
vold
volid
volid
vold
vold

print (boolean b)
print (char c)
print (char []c)
print (double d)
print (float f)
print(int 1)
print(long 1)
(

vold print (Object o)

vold print(String s)

PrintStream printf (String format,
Object... args)

vold f£lush ()

. dayanunarAgeslu buffer wazay flush TnadnTudFlany newline
- wsan println MwNeu print wAAsAULIMA IMNUAIAINNNA
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What is System.out.print?

System.out.println(...)

NN DAYDIARE
PrintStream

maulsaaenand System iy

ANA198989dBUIANGYDIARNE
PrintStream

Famanavile i java.lang
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printf(...)

public PrintStream printf (
String format, Object... args)

format aslug

[...] vflu option
. < v @ Y 24 a v <
conversion \fJumsnusuan Iulaszayanaaanunilu
argument 3nzia la lAduanse 1z

d (decimal) wu18fe argument ulaaanuiuea
f (float) ww1ede argument Wulaanalananefi

s (string) wwnade argument 1w string

aaBsNANLANT https://dzone.com/articles/java-string-format-examples
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PIDEINNTT b printf ()

class PrinfDemo {
public static void main(String [] args) {
int quantity = 5;
double price = 12345.6789;
String currency = "Baht";
System.out.println (
"Quantity " + quantity +
" Price "+ price + " " + currency);
System.out.printf (

"Quantity %d Price %10.2f %s",
quantity, price, currency);

} Quantity 5 Price 12345.6789 Baht

Quantity 5 Price 12345.68 Baht
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Standard I/O Data Streams

e There are three predefined standard I/O streams:

— standard input — defined by System.in
— standard output — defined by System.out
— standard error — defined by System.err

* System. in typically represents keyboard input

* System.out a buffered object,
usually the screen or an active window

* System.err an unbuffered object

usually associated with the screen or console
window



The class System variables

public static final InputStream

System. in standard input stream

public static final PrintStream

System.out standard output stream

static final PrintStream

System.err standard error stream

guinsns “nssudnuazaseandaya” Tudulaa
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PrintWriter

Aand PrintWriter upaaludiaietuung vy
Fannsnnsinienasvaafulaeldsia Unicode 16bit
LNUNTEAaNd PrintStream (Aana
PrintStreamannisontssiaas 1 byte) aamqg i
AANA PrintWriter azUdanndandn dukieuin by
M PrintWriter wnu PrintStream

AANANNLNNAA W L UULAgIRUAANE Print St ream



InputStreamReader

Constructor
e InputStreamReader (InputStream in)

Methods
¢« public boolean ready ()

e public i1nt read()

e public 1nt read(char[]cbuf, 1int off,
int len)

e public void close ()

40



BufferedReader

Constructors
e BufferedReader (Reader in)

 BufferedReader (Reader in, int size)

Methods
e public i1nt read()

e public 1nt read(char[]cbuf,
int len)

e public String readLine ()

int off,

41



BufferedReader (58)

Methods

e public long skip(long n)

e public boolean ready ()

e public boolean markSupported ()

e public void mark (int readAheadLimit)
e public void reset ()

e public void close ()
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Standard Input

BufferedReader in =

new BufferedReader (new
InputStreamReader (System.in)) ;

* InputStreamReader converts the byte input stream to a

character input stream
* BufferedReader allows us to use the readLine method to

get an entire line of input



44

Reading Strings

import java.io.¥*;

public .. main( String []args ) throws
IOException

{
String s;
InputStreamReader ir =
new InputStreamReader (System.in);

BufferedReader in = new BufferedReader( ir ) ;

while( (s = in.readLine()) '= null ) {
System.out.println( s );

J



AN File

itaglun1sdansuilutaya Wi @euauTayaLneIi

Ly NstUasuRTa LN N1sauLNL
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The class File

File Junanafildnsivaeudoyauisogaieinuwil
Toyan3e directory kazdullNondnsunssiinIsuns
agafgINULuTaLanse directory laedilaiiinig input

138 output WHBgIele

46
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15949284 path

path 1wdumainluguil dniduduain drive wdriulnawmessng o llaudsvouiudoys

mm%’jqﬁmﬁzq path mane path Bluasruferfuiievenmadentunsdumudiy a1l
wulu path wsn TAwnly path aaly
Fnusenldlunisruseninsdelnawmesiudelng wasdnvseldaude path onaldunnsnediu
lussagszuuufdnnig
path 7l 1 path 7l 2
- - ~ —- N
c:\myfolderl\myfilel.txt;d:\myfolder2\myfile2.doc

path separator (;)

MIUAID819Y separator @ %5U DOS wag Windows A9 back slash (\)
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% path lu OS 614
path THlunsonsialridviselnanes Geusasszuuu]

UANISAZHITAITONNLANANAY LY

e Unix
"/home/users/wanchai/file.ext"

* DOS

"C:\home\users\wanchailfile.ext"
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AQANd File

Fields
e static char pathSeparatorChar

e static String pathSeparator

e static char separatorChar

e static String separator

Constructors

e File (String pathname) // constructor
AN

é?\myfolderl\myfilel.té?»d:\myfolderZ\myfileZ.doc

path separator (;)

ANMIDEINY separator d1%5u DOS uaz Windows @aa \



Methods
e public
e public
e public
e public
e public
e public
e public
e public
e public

File Methods

boolean
boolean
boolean
boolean
boolean
long
long
boolean
volid

exists ()
isDirectory ()
isFile ()
canRead ()
canWrite ()
lastModified ()
length ()
delete ()
deleteOnExit ()

50
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File Methods (na)

public boolean mkdir ()

public boolean renameTo (File dest)
public boolean setReadOnly ()
String [] list()

if the File object is a directory, returns a

String array of all the files and directories
contained in the directory; otherwise, null



System Properties

e to obtain the path to the current working
directory use

System.getProperty ("user.dir");

e to obtain the file or path separator use

System.getProperty ("file.separator");
System.getProperty ("path.separator");

’
’
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