LUONG I/O
Muc tiéu ciia mon hoc
Két thic chuong, ban c6 ¢ thé

Dé cap dén cac khai niém vé ludng

M0 ta cac 16p InputStream va OutputStream
Mo ta I/O mang Byte

Thuc hién cac tac vu dém I/0 va loc

Dung 16p RandomAccesFile.

M0 ta cac tac vu chudi I/0 va ky tu

Dung 16p PrinterWriter
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9.1 Gidi thi¢u

Trong budi hoc trude, chung ta di hoc vé cac dong Synchronized. ngén cac dong
xdy ra viéc chia s& (dung chung) cac dbi twong mot cach dong thoi. Toan bd tién trinh
nay duoc quan 1y bdi co ché doi thong bao (wait-notify). Phuong thirc wait() bao cho
dong goi tir bo monitor va nhap vao trang thai ngu cho dén khi cac dong khac nhap vao
cung monitor va goi phuong thitc notify(). Phuong thirc notify() va notifyAll() tao ra
dong thong bao cho cac dong khac goi phuong thirc wait() cua cung dbi twong. Trong bai
hoc trudc, chiing ta ciing hoc vé cac diéu kién bé tic 1a gi va cach tranh chung.

Chuong ndy gidi thiéu khai niém vé ludng. Chung ta ciing thao luan cac 16p khac
nhau trong goi java.io trg gilp cac tac vu nhap xuat.

9.2 Céc ludng

Theo thut ngit chung, luéng 1a mot dong luu chuyén. trong thut ngir vé k§ thuat
ludng 1a mét 1 trinh ma dir liéu dugc truyén trong mot chuong trinh. Mot ing dung vé
cac ludng ma ta da quen thudc d6 1a ludng nhap System.in .

Ludng 1a nhimng dan 6ng (pipelines) dé giri va nhan thong tin trong cic chwong
trinh java. Khi mot ludng dit liéu duoc giri hodc nhan, ta tham chiéu nd nhu dang “ghi”
va “doc” mot ludng theo thir ty néu trén. Khi mot ludng dugc doc hay ghi, cic dong khac
bi phong toa. Néu c6 mot 16i xdy ra khi doc hay ghi ludng, mot IOexception duoc kich
hoat. Do vay, cac cau 1énh luéng phai bao gém khdi try-catch.

Lop ‘java.lang.System’ dinh nghia cac ludng nhap va xuat chuan. chung la cac
16p chinh cua cac luong byte ma java cung cap. Chung ta ciing da str dung cac ludng xudt
dé xuét dir liéu va hién thi két qua trén man hinh. Ludng I/O bao gdm:

> Lép System.out: Ludng xut chuan dung dé hién thi két qua trén man hinh.

> Lép System.in: Ludng nhap chuan thuong dén tir ban phim va duoc dung dé doc
cac ky tu dir liu.

> Lép System.err: Py 1a ludng 15i chuan.
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Céc 16p ‘InputStream’ va ‘OutputStream’ cung cap nhiéu kha ning I/O khac nhau. Ca
hai 16p nay c6 cac 16p con dé thuc hién I/O thong qua cac ving dém bd nhd, cac tip
tin va dng din. Cac 16p con cua 16p InputStream thyuc hién dau vao, trong khi cac 16p
con cua 16p OutputStream thyc hién két xuat.

9.3G0i java.io

Céc luong h¢ thong rét c6 ich. Tuy nhién, chung khong di manh dé dung khi img pho véi
/O thyc t€. Goi java.io phai dugce nhap khau vi muc dich nay. Chung ta s€ thao luan tim
hiéu ve céac 16p thude goi java.io.

9.3.1 16p InputStream

Lop InputStream la mot 16p triru twong. N6 dinh nghia cach nhan dir lidu. Piém quan
trong khong nam & chd dir liéu dé tir dau, ma 1a nd co thé truy cap. Lop InputStream cung
cap mot s6 phuong phap dé doc va ding cac luong dir liéu dé lam dau vao. Cac phuong
thirc nay gitp ta tao, doc va xtr 1y cac ludng dau vao. Cac phuong thirc duoc hién trong
ban 9.1

Tén phuong thirc Mo ta

read() Poc cac byte dir licu tor mdt luéng. Néu
nhu khong dir liéu nao la hop 1€, n6 khoa
phuong thtrc. Khi mgt phuong thuc dugc
khoa, cac dong thuc hién dugc chd cho dén
khi dir li¢u hop I¢.

read (byte []) tra vé byte dugc ‘doc’ hay *-17, néu nhu két
thiic cua mot luong da dén. néd kich hoat
IOException néu 10i xay ra.

read (byte [], int, int) N6 ciing doc vao mang byte. N6 tra vé sb
byte thuc sy dugc doc. Khi két thic cua
mot ludng d3i dén. n6 kich hoat
IOException néu 15 xay ra.

available() Phuong phap nay tra vé s lugng byte c6
thé dugc doc ma khong bi phong toa. N6
tra vé sb byte hop 1&. N6 khong phai la
phuong thirc hop 1& dang tin cay dé thuc
hién tién trinh x ly dau vao.

close() Phuong thic nay dong ludng. N6 dung dé
phong thich moi tai nguyén két hop vei
luong Lu6n luén dong luong dé chic chan
rang ludng xir 1y dugc két thac. N6 kich
hoat IOException néu 15i xay ra.

mark() Danh déu vi tri hién tai ctia luong.

markSupporte() tra vé gia tri boolean néu 1 ludng c6 hd tro
cac kha nang mark va reset hay khong. N6
tra vé dung néu ludng hd trg nd bing
khong 12 sai.

reset() Phuong thirc nay dinh vi lai luéng theo vi
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tri dugc danh diu chot. N6 kich hoat
IOException néu 101 xay ra.

skip() Phuong thirc ndy bo qua ‘n’ byte dau vao.
>-n’ chi dinh sb byte dugc b qua. N6 kich
hoat IOException néu 156i xay ra. Phuong
thire nay st dung dé di chuyén t6i vi tri dic
biét bén trong ludng dau vao.

Table 9.1 InputStream Class Methods

9.3.2 Lép OutputStream
Lop OutputStream cling la 16p triru tuwong. N6 dinh nghia cach ghi cac 1§ét Xudt ‘dé'n
ludng. N6 cung cap tép cac phuong thire tro gilp tao ra, ghi va xur Iy két xuat cac luong.
Céc phuong thirc bao gdm:

Tén phuong thirc Mo ta
write(int) Phuong thirc nay ghi mét byte
write(byte[]) Phuong thirc nay phong toa cho dén khi

mot byte dugc ghi. lu(‘A)’ng chd cho dén khi
tac vu ghi hoan tat. No kich hoat
IOException néu 101 x4y ra.

write(byte[],int,int) Phuong thuc nay cling ghi mang cac byte.
L&p OutputStream dinh nghia ba dang qua
tai ciia phuong thirc nady dé cho phép
phuong thirc write() ghi mdt byte riéng 1€,
mang cac byte, hay mdt doan cua mot
mang.

flush() Phuong thuc nay xa sach lqéng. , )
dém dir li¢u dugc ghi ra ,1u6r~1g két xuat. No
kich hoat IOException n€u 101 xay ra.

close() Phuong thirc dong ludng.

N6 duoc dung dé gidi phong moi tai
nguyén két hop voi ludng. N6 kich hoat
IOException néu 15i xay ra.

Bang 9.2 Cac phwong thire 16p OutputStream

9.3.3 Nhip va xuit mang byte

Céc l6p ‘ByteArraylnputStream’ va ‘ByteArrayOutputStream’ st dung cac dém
bd nhd. Khong can thiét phai ding chung véi nhau.
» L6p ByteArraylnputStream
Lép nay tao ludng dau vao tir bo nhd dém. N6 1a mang céc byte. Lop nay khong hd tro
cac phuong thirc méi. Ngugc lai né chay de cac phuong thirc cua 16p InputStream nhu
‘read() °, ‘skip()’, ‘available()’ va ‘reset()’.

» Lo&p ByteArrayOutputStream
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Lop nay tao ra luong két suét trén mot mang cac byte. No cing cung cap cac kha ning bd
sung dé mang két suat tang truong nham muc dich chira chd cho mang duoc ghi. Lp nay
cling cung cap cac phuong thirc ‘toByteArrray()” va ‘toString()’. Ching dugc dung dé
chuyén d6i ludng thanh mot mang byte hay dbi tuong chudi.
Lop ByteArrayOutputStream ciing cung cap hai phuong thirc thiét 1ap. Mot chap nhan
mot d6i s6 sb nguyén dung dé 4 an dinh mang byte két xuat theo mot kich c& ban dau. va
thr hai khong chap nhan dbi sb nao, va thiét 1ap dém két xuét voi kich thudc mic dinh.
16p ndy cung cép vai phuong thirc bd sung, khong dugc khai bao trong OutputStream:

= reset()

Thiét 1ap lai két xuat ving dém nham cho phép tién trinh ghi khoi dong lai tai dau

vung dém.

= size()

Tra vé sb byte hién tai da dugc ghi toi ving dém.

= writeto()

Ghi ndi dung cta vung dém két xut ra luéng xuét da chi dinh. Bé thuc hién, n6 chép

nhan mot ddi twong cua 16p OutputStream 1am ddi sb.

Chuong trinh 9.1 sir dung 16p ‘ByteArraylnputStream’ va ‘ByteArrayOutputStream’ dé
nhap va xuat:

Program 9.1

import java.lang.System;
import java.io.*;

public class byteexam

{

public static void main(String args[]) throws IOException
{

ByteArrayOutputStream os =new ByteArrayOutputStream();
String s ="Welcome to Byte Array Input Outputclasses";
for(int i=0; i<s.length( );i++)
o0s. write (s.charAt(i) ) ;
System.out.println("Output Stream is:" + 0s);
System.out.println("Size of output stream is:"+ o0s.size());
ByteArraylnputStream in;
in = new ByteArraylnputStream(os.toByteArray());
int ib = in.available();

System.out.println("Input Stream has :" + ib + "available bytes");
byte ibufl ] = new byte[ib];
int byrd = in.read(ibuf, 0, ib);

System.out.println("Number of Bytes read are :" + byrd);
System.out.println("They are: " + new String(ibut));
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Hinh 9.1 Xuit hi¢n két xuit ciia chwong trinh:

[ CAWINNTAS yetem 32\ cmed eice

ud‘af‘ludult:?\iaua hyteesan
11:::?: 1;13 En.rl.r-* Arrayw Input l'lutpul.::ln...r' TRy

Bize of  aubput
Input Straan ¥ A le bytes'

Humber ‘of Butes  read:: i 1

They. Are: Welcome ‘to-Byte frray: Inpot Uut;.uut{.'!. zesl

E=‘~{'-l:rl.l.'l"ﬂl.¢‘ \.1. orE=JavasNodule®: - X!

Hinh 9.1: st duyng 1 sit dung lop ‘ByteArraylnputStream’
‘ByteArrayOutputStream’ cho nhéap va xuat.

9.3.4 Nhap va xuét tp tin
Java hd tro cac tic vu nhdp va xuét tap tin v6i su trg gitp cac 16p sau day:
> File
» FileDescriptor
» FilelnputStream
» FileOutputStream

va

Java ciing hd tro truy cdp nhdp va xuit ngdu nhién hodc truc tiép bang cac 16p

‘File’, FileDescriptior’, va ‘RandomAccesFile’.

» Lop File

Lép nay duoc sir dung dé truy cap cac dbi twong tap tin va thu muc. Céc tap tin
dat tén theo qui udc dit tén tap tin cua hé diéu hanh chu. Cac qui udc nay dugc
g0i riéng bang cac hing 16p File. Lop ndy cung cip céc thiét 1ap cac tap tin va cac
thu muc. Céc thiét 1ap chap nhan cac dudng dan tap tin tuyét dbi 1an twong ddi
cung cac tap tin va thu muyc. Tat ca cac tac vu thu muc va tap tin chung dugc thuc

hién thong qua cac phuong thire truy cap cua 16p File.
Cac phuong thirc:
= Cho phép ban tao, xo04, ddi tén cac file.
= Cung cép kha ning truy cap tén dudng dan tap tin.
= X4c dinh di twong c6 phai tap tin hay thu muc khong.
= Kiém tra su cho phép truy cap doc va ghi.

Gidng nhu cac phuong thic truy cép, cic phuong thirc thu muc ciing cho phép
tao, xod, dat tén lai va lit ké cac thu myc. Cac phuong phap nay cho phép cac
cay thu muc dang chéo bang cach cung cap kha nang truy cap céc thu muc cha va

thu muc anh em.

» Lép FileDescriptor

L&p nay cung cap kha nang truy cap cac mo ta tip tin ma hé diéu hanh duy tri khi cac
tap tin va thu muc dang dugc truy cép. Lop nay khong cung cap tam nhin d6i voi
thong tin cu thé do hé diéu hanh duy tri. N6 cung cip chi mot phuong thirc ¢é tén

‘valid()’, gitip xac dinh mot di tugng mo ta tap tin hién c6 hop 18 hay khong.
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» Lop FilelnputStream

Lép nay cho phép doc dau vao tir mot tap tin dudi dang mot ludng. Cac ddi tuong cua
16p nay dugc tao ra nho dung mdt tap tin String, File, hodc mot ddi tuong
FileDescriptor 1am mot dbi s6. Lép nay chdéng 1én cac phuong thic cua 16p
InputStream. N6 ciing cung cap cac phuong thirc ‘finalize()’ va ‘getFD()".

Phuong thirc “finalize()* dugc dung dé dong ludng khi dang dugce bd gom rac Java xir
ly. Phuong thirc ‘getFD()’ tra vé d6i tuong FileDescriptor biéu thi su két ndi dén tap
tin thuc té trong hé tap tin dang duoc ‘FileInputStream’ sir dung.

» Lop FileOutputStream

L6p nay cho phép ghi két xuit ra mot ludng tap tin. Cac ddi tugng cua 16p nay ciing
tao ra st dung cac ddi twong chudi tén tap tin, tap tin, FileDesciptor lam tham s6. Lop
nay chong 1én phuong thic ciia 16p OutputStream va cung cip phuong thirc
‘finalize()’ va getFD().

Chuong trinh 9.2

import java..io.FileOutputStream;
import java.io.FileInputStream;
import java.io.File;

import java.io.IOException;
public class fileioexam

{

public static void main(String args[ ]) throws IOException
{

// creating an output file abe.txt
FileOutputStream os = new FileOutputStream("abc.txt");
String s = "Welcome to File Input Output Stream " ;
for(int i = 0; i< s.length( ); + +1) .
os. write(s.charAt(i));
os.close();
IT opening abc.txt for input
FileInputStream is = new FileInputStream("abc.txt");
int ibyts = is.available( );
System.out.println("Input Stream has " + ibyts + " available bytes");
byte ibuf] ] = new byte[ibyts];
int byrd = is.read(ibuf, 0, ibyts);
System.out.println("Number of Bytes read are: " + byrd);
System.out.println("They are: " + new String(ibuf));
is.close();
File fl = new File("abc.txt");
fl.delete();

H
H

Hinh 9.2 hién ket xuat ctia doan ma nguon trén:
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Hunber of Butes read are = 35
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Hinh 9.2 sir dung FileInputStream, FileOutputStream, va cac 16p File

9.3.5 Nhap xuit di loc
Mot “Filter’ 1a mot kiéu luéng stra d6i cach diéu quan mot luéng hién ton tai. Céac 16p, céac
ludng nhép xuat da loc cua java s€ gitp ta loc I/O theo mot s6 cach. V& co ban, cac bo loc
nay dung dé thich tng cac ludng theo cac nhu cau cua chuong trinh cy thé.
B6 loc nam giita mot ludng nhap va mot ludng xuét. N6 thye hién xu 1y mot tién trinh
dac bi¢t trén cac byte duoc truyen tr dau vao dén két xuat. Cac bd loc c6 thé ph01 hop
thuc hién day tudn tu cac tuy chon loc ¢ d6 moi bo loc tac dong nhu két xuét ciia mot bd
loc khac.
» Lop FilterInputStream
bay la 16p trau tugng. NO la cha cua tat ca cac 16p luong nhap da loc. Lop nay cung
cap kha nang tao ra mot luong tur luong khac. Mot ludng c6 thé duge doc va cung cap
dudi dang két xuat cho ludng khac. Bién ‘in’ dugc sir dung dé 1am diéu nay. Bién nay
dugc dung dé duy tri mot ddi tuong tach biét cua 16p InputStream. Lop
FilterInputStream dugc thiét ké sao cho c6 thé tao nhiéu bd loc két xich [chained
filters]. Dé thyc hién diéu nay chung ta dung vai tang long ghep dén lugt moi 16p &
truy cap két xuat cua 16p trude d6 voi sy tro gitip cua bién ‘in’.

» Lop FilterOutputStream

L6p nay 1a mot dang bo trg cho 16p FilterInputStream. N6 1a 16p cha cua tit ca cac
16p ludng xuat da loc. Lép nay twong tu nhu 16p FilterInputStream ¢ chd n6 duy tri
d6i tuong cta 16p OutputStream 1am mot bién “out’. Dit liéu ghi vao 16p nay co thé
stra ddi theo nhu cau dé thuc hién tac vu loc va sau d6 duge chuyén gui toi ddi tuong
OutputStream.

9.3.6 I/O ¢6 1ap vung dém

Ving dém 1a kho luu trir dit liéu. Chung ta c6 thé iy dit liéu tir ving dém thay vi quay
tré lai nguén ban dau cua dit liéu.

Java st dung co ché nhép/xuét c6 1ap vung dém dé tam thoi 1ap cache dir liéu dugc doc
hodc ghi vao/ra mot ludng. N6 gitip cac chuong trinh doc/ghi cac lwong dir 1iéu nhé ma
khong tac dong nguoc 1én kha ning thyc hién cua hé thong.

Trong khi thuc hién nhap c6 1ap vung dém, sb lugng byte 16n dugc doc tai thoi diém nay,

va luu trir trong mot ving dém nhap. khi chuong trinh doc ludng nhap, cac byte dir lidu
dugc doc tir ving dém nhap.
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Tién trinh 1ap vung dém két xuét cling thyc hién tuong tu. khi dit liéu dugc mdt chuong
trinh ghi ra mot luéng, dit liéu két xuat duoc luu trit trong mdt vung dém xuét. Dit liéu
duoc luu trir dén khi ving dém tro nén day hodc cac ludng két xuat dugc xa trong. Cudi
cung két xut c6 1ap vung dém duoc chuyén gui dén dich cia ludng xuét.

Céc b0 loc hoat dong trén vung dém. Vung dém dugc phan bd ndm gitta chuong trinh va
dich cua luong c6 1ap vung dém.

» Lop BufferedInputStream
Lop nay ty dong tao ra va chua dung vung dém dé hd tro vung dém nhap. Nho do
chwong trinh c6 thé doc dit liéu timg ludng theo byte mot ma khong anh huong dén kha
nang thyc hién cua hé théng. Bai 16p ‘BufferedInputStream’ 1a mot bd loc, nén cé thé ap
dung n6 cho mot s6 dbi twong nhét dinh cta 16p InputStream va ciing cé thé phdi hop véi
cac tap tin dau vao khac.
Lép nay sir dung vai bién dé thuc hién cac co ché lap ving dém dau vao. Cac bién nay
dugc khai bao 1a protected va do d6 chuong trinh khong thé truy cp truc tiép. Lop nay
dinh nghia hai phuong thirc thiét 1ap. Mot cho phép chi dinh kich ¢& cuia ving dém nhap
trong khi do phuong thire thiét 1ap kia thi khong. Nhung ca hai phuong thice thiét lap déu
tiép nhan dbi twong cuia 16p InputStream va OutputStream lam d6i sb. 16p nay chdng 1én
cac phuong thirc truy cap ma InputStream cung cap va khong 1am nay sinh bét ki phuong
thirc mai nao.
Lop BufferedInputStream. Lop nay cting dinh nghia hai phuong thic thiét 1ap. né cho
phép chi dinh kich c& cua vang dém xuét trong mot phuwong thirc thiét 1ap cing nhu cung
cdp mot kich c¢& ving dém ngdm dinh. N6 chong 1én tit ca cac phwong thirc cua
OutputStream va khong 1am néy sinh bat ki phuong thirc nao.

Chuong trinh 9.3 dudi ddy mé ta cach ding cac ludng nhap/xuat co lap ving dém:

Chuong trinh 9.3

import javalang. *

import java.io.BufferedInputStream,;
import java.io.BufferedOutputStream;
import java.io.FileInputStream;
import java.io.SequencelnputStream;
import java.io.IOException;

publicl class buff exam

{

public static void main(String args| ]) throws IOException
{
// defining sequence input stream
SequencelnputStream Seq3;
FileInputStream Fis 1 ;
Fisl = new FilelnputStream("byteexam.java");
FileInputStream Fis2;
Fis2= new FilelnputStream("fileioexam.java");
Seq3 = new SequencelnputStream(Fisl, Fis2);

72



// create buffered input and output streams
BufferedInputStream inst;
inst .= new BufferedInputStream(Seq3);
BufferedOutputStream oust;
oust= new BufferedOutputStream(System.out);
inst.skip(1000);
boolean eof = false;
int bytent = 0;
while(!eof)
{
int num = inst.read();
if(num == -1)
{
eof =true;
}
else
{
oust.write((char) num);
+ + bytent;
H
}
String bytrd ,= String.valueOf(bytcnt);
bytrd + = "bytes were read";
oust.write(bytrd.getBytes(). 0, bytrd.length());

// close all streams.
inst.close();
oust.close();
Fisl.close();
Fis2.close();

}
j

Hinh 9.3 hi¢n két xuit ciia chwong trinh trén:

now Fi '|.-.-Jn'.--:r.';-:-!. roant ahc i
allablsd >;

Bunten.ount-printIn{"lnput Strean hag ™ ¢
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sint Ilnd " Thay arses ™ @

Hinh 9.3 Str dung cac 16p viing dém ludng nhip va xuit.



9.3.7 Lop Reader va Writer
bay la cac lop trir twong. Chung nim tai dinh cua hé phan cach 16p, hd tro viée
doc va ghi céc luong ky tu unicode.java 1.1 thuc té da gidi thi¢u cac 16p nay.
» Lép Reader
L&p nay ho trg cac phuong thirc:

= read()

= reset()

= skip()

=  mark()

=  markSupported( )
= close()

Lép nay ciing hd trg phuong thic goi ‘ready()’. Phuong thirc nay tra vé gia tri kiéu
boolean néu 10 tac vu doc ké tiép co tiép tuc ma khong phong tod hay khong.

» Lop Writer

Lép nay hd trg cac phuong thirc:
« write( )
- flush()
= close()

9.3.8 Nhap/ xuét chudi va xau ky tu

Cac 16p ‘CharArrayReader’ va ‘CharArrayWriter’ cling tuong tu nhu cac 16p
ByteArraylnputStream va ByteArrayOutputStream 6 ch6 ching ho trg nhap/xuat tur cac
vung dém nhd. Céc 16p CharArrayReader va CharArrayWriter ho trg nhap/ xuat ky tu 8
bit.

CharArrayReader khong hd tro bd sung cac phuong phap sau day vao cac phuong thirc
cua 16p Reader cung cap. Lop CharArrayWriter bo sung cac phuong thure sau day vao céac
phuong thirc cua 16p Writer.

> reset()
thiét lap lai ving dém
> size()
tra vé kich c& hién hanh cta ving dém
» toCharArray( )
Tra vé ban sao mang ky tu cta ving dém xuat
» toString( )
Chuyén d6i ving dém xuét thanh mot dbi twong String
» writeTo()
Ghi ving dém ra mot ludng xut khéc.

Lép StringReader tro gitp ludng nhap ky tu tir mot chudi. N6 khong bd sung phuong
thirc nao vao l6p Reader.

Lép StringWriter tro gitp ghi ludng két xuat ky tu ra mot ddi twong StringBuffer. Lép
nay bd sung hai phuong thirc c6 tén 1a  ‘getBuffer( )* va ‘toString()’ . Phuong thirc
‘getBuffer( )’ tra vé dbi tuong StringBuffer twong tng voi ving dém xuét, trong khi do
phuong thire toString( ) tra vé mot bang sao chudi cia ving dém xuat.
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Chuong trinh 9.4 dudi ddy thuc hién cac tic vu nhap/xuat mang ky tu:

Chuwong trinh 9.4

import java.lang.System;

import java.io.CharArrayReader;
import java.io.CharArray Writer;
import java.io.IOException;
public class testl

{

public static void main(String args| ]) throws IOException

{
CharArrayWriter ost = new CharArrayWriter( );

String s = "Welcome to Character Array Program";

for(int i= 0; i<s.length( ); ++1) ;
osi.write(s.charAt(1));

System.out.printIn("Output Stream is: " + ost);
System.out.println("Size is: " + ost.size( ));

CharArrayReader inst;

inst = new CharArrayReader(ost.toCharArray( ));
int a= 0;

String Buffer sbl = new String Buffer(" ");

while((a = inst.read( )) !=-1)
sbl.append((char) a);

s = sbl.toString( );

System.out.println(s.length() + "characters were read");
System.out.println("They are:" + s);

Hinh 9.4 Hién két xuit chwong trinh:

e CAWINNT\SyeiemIPemd exe

'_*-H-:-dull:"j Fjawn testl
leome to Character fireay Progran
-

erE wern poad
Helocome to- Character Array Progsam

E:sCourzessbove=~javasHoduled ) e

Hinh 9.4 Cac tac vu nhép va xuit mang cac Ky tw
Chuong trinh 9.5 M0 ta tién trinh nhap/xuat chuoi.
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Chuwong trinh 9.5

import java.lang.System;
import java.io.StringReader;
import java.io.StringWriter;
import java.io.IOException;
import java.io. * ;

public class strioexam

{

public static void main(String args[ ]) throws IOException
{
StringWriter ost = new StringWriter( );
String s = "Welcome to String Input Output Program";
for(int i= 0; 1 <s.length( ); + +1)
ost.write(s.charAt(1)) ;
System.out.println("Output Stream is: " + ost);
StringReader inst;
inst = new StringReader(ost.toString( ));
int a= 0;
StringBuffer sb1 = new StringBuffer(" ");
while((a = inst.read( )) ! =-1)
sbl.append((char) a);
s = sb1.toString( ); ,
System.out.println("No of characters read: " +s.length( ));
System.out.println("They are: " + s);

}

Hinh 9.5 Hién két xuit chwong trinh:

_§ CAWIHNT \Syrtem I\ cmd exe

Courzassore—Java -MHodule?>ia
& g2 Walcome to
Mo of characterz pead @ 3%
Thay are Welcome to Etring Input Oucput -Progran

EiSConroeesCore=javasHndula®y_

Hinh 9.5 Nhip va xuit sau chudi

9.3.9 Lop PrinterWriter
L6p “PrintStream’ thyc hién viée két xuét dir liéu. Lép nay co cac phuong thirc bd sung,
trg gitp cho vi¢e in an dit li¢u co ban.

Lép PrinterWriter’ 13 mot thay thé ctia 16p PrinterStream. N6 thuc té cai thién 16p
PrinterStream bang cach dung dau tach dong phu thudc nén tang dé in cac dong thay vi
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ky tu “\n’. L6p ndy ciing cap hd tro cac ky tu Unicode so véi PrinterStream. Phuong thirc

‘checkError( )’ duoc st dung kiém tra két xudt duoc xa sach va va duogc kiém ra cac 15i
Phuong thirc setError( ) dugc st dung dé thiét 1ap 15 diéu kién. Lép PrintWriter cung cap
viéc hd tro in 4n cac kiéu dir liéu nguyén thuy, cic mang ky tu, cac sau chudi va cac dbi
tuong.

9.3.10 Giao dién Datalnput

Giao dién Datalnput dugc str dung dé doc cac byte tir ludng nhi phan va xay dung lai cac
kiéu dit liéu dang nguyén thuy trong Java.

Datalnput ciing cho phép chung ta chuyén d6i dit liéu tir dinh dang stra d6i UTF-8 t6i
dang sau chudi. Chuan UTF cho dinh dang chuyén d6i Unicode. N¢ 1a kiéu dinh dang dat
biét giai mi cac gia tri Unicode 16 bit . UTF lac quan ¢ mirc thap gia 1ap trong hau hét
cac truong hop, muc cao 8 bit Unicode s& la 0. Giao dién Datalnput dugc dinh nghia la
s6 cac phuong thirc, cac phuong thirc bao gém viéc doc cac kiéu dir liéu nguyén thuy
trong java.

Bang 9.3 tom lugt vai phuong thire. Tt ca cac phuong thirc dugc kinh hoat IOException
trong truong hop 101:

Tén phuong thire Mo ta
boolean readBoolean( ) DPoc mét byte nhép, va tra vé diing néu byte
d6 khong phai 13 0, va sai néu byte d6 13 0.
byte readByte( ) Doc mot byte
char readChar( ) Poc va tra vé mot gia tri ky tu
short redShort( ) Doc 2 byte va tra vé gia tri short
long readLong( ) Doc 8 byte va tra vé gia tri long.
float readFloat( ) doc 4 byte va tra vé gia tri float
int readInt( ) Doc 4 byte va tra vé gia trj int
double readDouble( ) Doc 8 byte va tra vé gia tri double
String readUTF( ) Poc mot sau chudi
String readLine( ) Poc mot dong van ban

Bang 9.3 Cac phwong thirc ciia giao dién Datalnput

9.3.11 Giao dién DataQutput

Giao dién DataOutput duoc str dung dé xay dung lai cac kiéu dir liéu nguyén thuy trong
java vao trong day céac byte. nd ghi cac byte nay lén trén luong nhi phan.

Giao dién DataOutput ciing cho phép ching ta chuyen d6i mot sau chudi vao trong java
dugc sira d6i theo dinh dang UTF-8 va ghi no vao ludng.

Giao dién DataOutput dinh nghia s6 phuong thirc dugc tom tat trong bang 9.4. Tt ca cac
phuong thirc s€ kich hoat IOException trong truong hop 10i.

Tén phuwong thirc

M0 ta

void writeBoolean(Boolean b)

Ghi mét gié tri Boolean vao ludng
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void writeByte(int value) Ghi gia tri 8 bit thap

void writeChar(int value) Ghi 2 byte gia tri kiéu ky tu vao ludng

void writeShort(int value) Ghi 2 byte, biéu dién lai gi4 tri dang short
void writeLong(long value) Ghi 8 byte, bicu dién lai gia tri dang long
void writeFloat(float value) Ghi 4 byte, biéu dién lai gia tri dang float
void writelnt(int value) ghi 4 byte

void writeDouble(double value) Ghi 8 byte, biéu dién lai gia tri dang double
void writeUTF(String value) Ghi mét sau dang UTF t6i ludng.

Béang 9.4 Cac phwong thirc ciia giao dién DataOutput
9.3.12 Lép RandomAccessFile

Lép RandomAccessFile cung cip kha ning thuc hién I/O theo mét vi tri cu thé bén trong
mot tap tin. Trong 1&p nay, dir liu cod thé doc hoac ghi & vi tri ngﬁu nhién bén trong mot
tap tin thay vi mot kho luu trit thong tin lién tuc. hon thé nita 16p nay cé tén
RandomAccess. Phuong thuc ‘seek( )’ hd tro truy cap ngau nhién. Két qua 13, bién tro
tuong (g véi tap tin hién hanh c6 thé 4n dinh theo vi tri bat ky trong tap tin.

Lép RandomAccessFile thuc hién ca hai viéc nhap va xuit. Do vy, c6 thé thyc hién I/O
bang cac kiéu dit liéu nguyén thuy. Lop nay ciing hd tro cho phép doc hodc ghi tap tin co
ban, diéu nay cho phép doc tap tin theo ché do chi doc hoic doc-ghi. tham sé ‘r’ hoic
‘rw’ dugc gan cho 16p RandomAccessFile chi dinh truy cap ‘chi doc’ va ‘doc-ghi’. Lop
nay giéi thiéu vai phuwong thirc méi khac véi phuong phap di thira ké tir cac 16p
Datalnput va DataOutput.
Céc phuong thirc bao gom:

> seek()

Thiét 1ap con tro tap tin téi vi tri cy thé bén trong tap tin.

» getFilePointer()

Tréa vé vi tri hién hanh cta con tré tap tin.

> length()

Tra vé chidu dai ctia tap tin tinh theo byte.

Chuong trinh dudi ddy minh hoa cach dung 16p RandomAccessFile. N6 ghi mt gia tri
boolean, mot int, mot char, mot double t6i mot file o tén ‘abe.txt’. No sir dung phuong
phap seek( ) dé tim vi tri dinh vi 1 bén trong tap tin. Sau d6 né doc gia tri sb nguyén, ky
tu va double tir tap tin va hién thj ching ra man hinh.

Chuong trinh 9.6

import java.lang.System;

import java.io.RandomAccessFile;
import java.io.IOException;
public class mdexam

{

public static void main (String args[ ]) throws IOException

{
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RandomAccessFile rf;

rf=new RandomAccessFile("abc.txt", "rw");
rf. writeBoolean(true);

rf. writelnt( 67868) ;

rf.writeChars("J");

rf. writeDouble(678.68);

/ / making use of seek( ) method to move to a specific file location
rf.seek(l);

System.out.println(rf.readlnt( ));
System.out.println(rf.readChar( ));
System.out.println(rf.readDouble( ));
rf.seek(0);
System.out.println(rf.readBoolean( ));
rf.close( );

}

b
Hinh 9.5 Hién két xuét chwong trinh:

U5 CAWINNT S yatem32\cmd. axo

ExwCouprsessCore—favasModule? >java rndexan
CARELE O

E:%CourseasCore—jave~Module? >

Hinh 9.6: Lép RandomAccessFile

9.4G06i java.awt.print
Day 1a g6i méi ma java JDK 1.2 cung cip. N6 thay thé kha ning in ciia JDK 1.1. N6 bao
gdm diy cac giao dién:

> Pageable

» Printable

» PrinterGraphics
Giao dién ‘Pageable’ dinh nghia cac phwong thirc duogc sir dung cho dbi twong mé ta lai
cac trang s& dugc in. N6 ciing chi dinh s6 luong trang s& duoc in ciing nhu s& duogc in
trang hién hanh hay mot mién trang.

Giao dién ‘Printable’ chi dinh phuong thue print( )dugc dung dé in mot trang trén mot
doi tugng Graphics.

Giao dién ‘PrinterGraphics* cung cip kha ning truy cap ddi twong ‘PrinterJob’. N6 cung
cap cac 10p sau day:

> Paper

> Book

> PageFormat
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» Printerjob ) ) i
Lop ‘Page’ dinh nghia cac dac tinh vat 1y ctia gidy in. Ngoai ra nd cling cung cap kho
giay va vung vé.

L6p ‘Book’ 1a mét 16p con cia dbi tugng duy tri mot danh sach cac trang in. Lép nay
cling cung cap cac phuong thuc dé bo sung va quan 1y cac trang ciing nhu thyuc thi giao
dién Pageable.

L6p ‘PageFormat’ dinh nghia 1& cua trang nhu cac 1& “Top’, ‘Bottom’,’Left’ va ‘Right’.
N6 ciing chi dinh kich ¢& va huéng in nhu ‘Portait’ (kho doc) hoac ‘Landscape’ (kho
ngang).

L6p “Printerjob’ 1a mot 16p con cuia dbi lugng khai tao, quan 1y, va diéu khién yéu cau
may in. L&p nay cling chi dinh cac tinh chat in.

Dudi day 1a ngoai 1¢ va 16i ma géi java.awt.print kich hoat:
» PrinterException
> PrinterlOException
» PrinterAbortException

‘PrinterException‘ mé rong 16p java.lang.Exception nham cung cip mét 16p co s& dé in
cac ngoai I¢ lién quan.

‘PrinterlOException’ mé rong 16p ‘PrinterException’ néu rd mot 16i trong I/O.

‘PrinterAbortException’ 1 16p con cua 16p PrinterException néu rd khéi in di duoc bod
ngang.
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Tém tit budi hoc

> Mot ludng 1a mot 16 trinh qua d6 dit liéu di chuyén trong mot chuong trinh java.

> Khi mot ludng dit liéu duge giri hodc nhan.Chung ta xem né nhu dang ghi va doc
mot luéng theo thir tu néu trén.

> Ludng nhap/xuit bao gdm cac 16p sau day:

o Lé&p System.out
o L&p System.in
o Lop System.err

» Lop InputStream la mét 16p triru tuong dinh nghia cach nhan dir li¢u.

> Lop OutputStream ciing 13 16p triru tugng. N6 dinh nghia ghi ra cac ludng duoc
két xuat nhu thé nao.

> L&p ByteArrayInputStream tao ra mot ludng nhap tir ving dém bo nhé trong khi
ByteArrayOutputStream tao mot ludng xuat trén mot méing byte.

> Java ho tro tic vu nhap/xudt tap tin voi su trg gitp cua céac File, FileDescriptor,
FileInputStream va FileOutputStream.

> Céc 16p Reader va Writer 1a 16p triru twong hd tro doc va ghi cic ludng ky tu
Unicode.

» CharArrayReader, = CharArrayWriter = khac  vo6i  ByteArraylnputStream,
ByteArrayOutputStream hd trg dinh dang nhap/xuat 8 bit, Trong khi
ByteArrayInputStream, ByteArrayOutputStream hd trg nhap/xuét 16bit.

> Lép PrintStream thyc thi mot két xuat. 16p nay c6 phuong thirc bo sung, gitp ta in
céc kiéu dir liéu co ban.

> L&p RandomAccessFile cung cép kha ning thyuc hién 1/O t6i vi tri cu thé trong
mot tap tin.
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Kiém tra mirc do tien b

| 1a cac dan dng (pipelines) dé giri va nhan thong tin trong cac chuong
trinh java.

p Y —— 13 ludng 13i chuan.

3. Phuong thtc ------------- doc cac byte dit liéu tir mot ludng.

4. Phuong thuc ------------- tra vé gia tri boolean, néu rd ludng cd hd trg cac kha

nang mark va reset hay khong.

5. Phuong thic ------------ xa sach ludng.

6. Nhap/xuit mang byte sir dung cac 16p --- va

7. Lop ----------—---- duoc st dung truy cip cac dbi twong thu muc va tap tin.
- J—— 12 mot khi chua dé luu giir dir liéu.
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Bai tap
1. Viét chuong trinh nhan mot dong vin ban tir ngudi dung va hién thi doan vin ban
d6 1én man hinh.
2. Viét chuong trinh sao chép ndi dung mot tép tin t6i tap tin khac.

3. Viét chuong trinh tao ra mét tap tin truy cip ngiu nhién. két xuat hién thi phia

iHr_ulinn:l ¥ "

dudi day.

|Mama Tesna
| IntEmal marks 7B
i Enmtarnal marks TE
|| Projact wark ]

e i L -,;___:;.:__.__'.j

Céac ban ghi nén duogc luu & dang tap tin ‘.dat’, vi vady nguoi dung truy cap ching
nhanh hon.
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