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Tong quan

M6 hinh input va output trong Java




Téng quan

* |/O = Input/Output

. O day la dua dir liéu vao (input) va lay dit liéu ra
(output) tu chucng trinh

e Input co thé la tu ban phim hoac tu file

o ]Qlutput cd thé la ra thiét bi hién thi (man hinh) hoac ra
ile

e Uu diém cua file I/0
— Sao luu trén may

— Qutput tU mét chuong trinh cé thé trd thanh input cho mét
chuang trinh khac

— Cac gia tri input co thé dugc tu déng nhap (thay vi phai go
tung gia tr)




Luong

* Ludng: La mot doi tugng dua dif liéu dén mot
dich dén (man hinh, file...) hoac lay di liéu tu mot
nguon (ban phim, file...)

— Ludng hoat dong nhu mét bé dém gilta ngudn di liéu va
dich dén

— Ludng vao - Input stream: Luéng dua dif liéu vao chucng
trinh

+ System.in la input stream

— Ludng ra - Output stream: Luong nhan dif liéu tu mot
chuang trinh

+ System.out la output stream
« Ludng két n6i chuang trinh v&i mot doi tugng /0O
— System.out két néi chuang trinh v&i man hinh
— System.in két ndi chuong trinh véi ban phim




Mo hinh I/O

« MO hinh luéng
« M& ludng
« SUr dung luéng (read, write, hoac ca hai)
« Déng ludng

Open \ Close
stream / stream




M& luong

 Su dung khi co dit lieu bén ngoai chuong trinh
ma chung ta can lay, hoac ching ta can dat dir
lieu dau do bén ngoai chuong trinh

« Khi md moét lubng, ching ta tao ra mot két ndi
dén vi tri bén ngoai do

« Khi két ndi da dugc tao, ching ta c6 thé khong
can quan tam dén vi tri bén ngoai do va chi can
thao tac vai luéng




Vi du

- FileReader dudgc st dung dé két néi vdi
mot file sé dugc su dung cho input:

FileReader fileReader =
new FileReader(fileName);

* fileName xac dinh vi tri cua file

« Chung ta khéng can phai sir dung dén
fileName n{ra. Thay vao do6 ta su dung
fileReader




St dung luong

e MOt s6 ludng chi ¢ thé dugc st dung cho input,
Mot s6 chi sur dung cho output, trong khi mét s6
coO thé dugc s dung cho ca hai

* SU dung moét ludng c6 nghia la thuc hién viéc dua
d{r liéu vao hoac lay dit liéu ra tu luéng dé

e Tuy nhién, ta van can phai xr ly dit liéu khi chiing
di vao hay di ra theo mot cach nao doé




Vi du

int charAsInt;
charAsInt = fileReader.read( );

« fileReader.read():
« Doc mot ky tu
 Tra ky ty vé dang int,
* Trd vé -1 néu khong con ky tu dé doc

« Co thé ép kiéu int vé char:
char ch = (char) fileReader.read( );




bufferedReader.close( );

 Chdng ta khong nén dé hai lubng ma cung ldc
« Can phai dong luong trudc khi ching ta mé
ludng trd lai

« Thong thudng Java sé tu déng cac luong khi
chuang trinh két thdc, tuy nhién ching ta khéng
nén qua phu thudc vao diéu nay




Lép xt 1y io trong Java

[ java.lang.Object }

[ InputStream } T { OutputStream J
[ FileInputStream ]ﬁ ZL[ FileOutputStream 1

[ Reader } { Writer 1

L o
: InputStreamReader : [ BufferedReader J : OutputStreamWriter :[ PrintWriter ]
2 L

: FileReader : : FileWriter :

[ IOException } { File ]




Lop File

» MOt déi tugng File thé hién mét dudng dan triu
tuong
— Bao gém ca dudng dan va tén file
— Phuong thuc khdi tao lay tham sé la

File info = new File("Letter.txt");

— Khéng ngoai Ié nao dugc tung ra néu file khong ton tai

« Cac thé hién cta I8p File la bat bién (immutable —
mot khi da dugc khai tao thi khdng thé thay doi
ducng dan file dugc)




Cdc phuong thuc cua 16p File

File info = new File("Letter.txt");
if(info.exists()) {
System.out.println("Size of " +
info.getName()+ " is "+info.length());
if(info.isDirectory()) {
System.out.println("The file is a directory.")

¥
if(info.canRead()) {

System.out.println("The file is readable.");

}
if(info.canWrite()) {

System.out.println("The file is writeable.");
h



File text va file nhi phdan

 Tat ca cac dir liéu va chudng trinh ban chat la cac
sO Ova 1

— MOi chir s6 chi c6 thé mang 2 gia tri nay, do dé chiing ta
goi la nhi phan

— bit la mo6t chi{r s6 nhi phan
— byte la mot tap 8 bit




File text va file nhi phdan

* File nhi phan: Cac bit thé hién cac kiéu khac nhau
cua thong tin da dugc ma hoa, vi du cac chi lénh
hoac cac di liéu s6 hoc

— Nhirng file nay cé thé dé dang dugc doc bdi may tinh
nhung khoé doc doi v8i con ngudi

— Nhung file nay khéng «in» ra dugc (Cé thé in ra dugc
nhung khong doc dugc)
e File Text: Cac bit thé hién cac ky tu chir cai
— MOi chir cai ASCII 1a 1 byte

— Vi du: File ma nguon Java hoac cac file tao bdi Notepad,
gedit...




File nhi phan Java

* File nhi phan Java c6 thé dugc st dung bdi Java
trén nhiéu may khac nhau

* Doc va viét cac file nhi phan thuong dugc thuc
hién bdi chuang trinh

e Cac file text chi dugc sir dung dé giao tiép vdi con
ngudai




I/O voi file text

FileReader va FileWriter




Xu ly file text

» SU dung FileReader va FileWriter

* FileReader: Luong doc cac ky tu
— FileReader(String fileName)

— read(): lam viéc vdi char va char]]
* FileWriter: Luéng ghi cac ky tu
— FileWriter(String fileName)

—write(): lam viéc vGi char va char]].




Mo va dong file

try {
// Try to open the file.

FileReader inputFile = new FileReader(filename);
// Process the file's contents.

// Close the file now that it is finished with.
inputFile.close();

}
catch(FileNotFoundException e) {

System.out.println("Unable to open "+filename);

}
catch(IOException e) {

// The file could not be read or closed.
System.out.println("Unable to process "+filename);




Copy tung ky tu vao file

static void copyFile(FileReader inputFile,
FileWriter outputFile) {
try{

// Read the first character.

int nextChar = inputFile.read();

// Have we reached the end of file?

while(nextChar != -1) {
outputFile.write(nextChar);
// Read the next character.
nextChar = inputFile.read();

}
outputFile.flush();

}
catch(IOException e) {

System.out.println("Unable to copy file");




Copy nhiéu ky tuw

static void copyFile(FileReader inputFile,
FileWriter outputFile)
throws IOException {
final int bufferSize = 1024;
char[] buffer = new char[bufferSize];
// Read the first chunk of characters.
int numberRead = inputFile.read(buffer);
while(numberRead > 0) {
// Write out what was read.
outputFile.write(buffer,0,numberRead);
numberRead = inputFile.read(buffer);

}
outputFile.flush();




Lam viéc vdi dong

« Trong rat nhiéu trudng hgdp ching ta lam viéc vdi
tung dong thay vi lam viéc vGi char

— Vi du: Cac file config.ini

» Java ho trg hai I6p BufferedReader va
BufferedWriter cho viéc nay

* Khéi tao bang cac doi tugng FileReader va
FileWriter tucang ung




Vi du

try {
FileReader in = new FileReader(infile);

BufferedReader reader = new BufferedReader(in);
FileWriter out = new FileWriter(outfile);
BufferedWriter writer = new BufferedWriter(out);

reader.close();
writer.close();
}
catch(FileNotFoundException e) {
System.out.println(e.getMessage());
}
catch(IOException e) {
System.out.println(e.getMessage());




Copy ting dong

BufferedReader reader = new BufferedReader(...);
// Read the first line.
String line = reader.readlLine();
// null returned on EOF.
while(line != null) {
// Write the whole line.
writer.write(line);
// Add the newline character.
writer.newlLine();
// Read the next line.
line = reader.readlLine();




PrintWriter

* In truc ti€p ra man hinh

try {
FileWriter out = new FileWriter(outfile);

PrintWriter writer = new PrintWriter(out);

writer.println(..);
writer.close();

}
catch(IOException e) {

System.out.println(e.getMessage());
}




I[/O vdi file nhi phéan

FileInputStream va FileOutputStream




Ludng input, output nhi phdn

* SU dung IG&p FilelnputStream va FileOutputStream

* FilelnputStream/FileOutputStream lién két moét
lubng input/output nhi phan véi mot file lién két
ngoai

« Tat cac cac phuadng thic trong FilelnputStream
va FileOutputStream déu dudc thua ké tu cac I6p
cha




FileInputStream

« Phuong thuc khaoi tao

public FileInputStream(String filename)
public FileInputStream(File file)

 Ngoai lé java.io.FileNotFoundException c6 thé xay
ra néu ta su dung FilelnputStream vdi file khong
ton tai




Cdc phuong thuc cua

FileInputStream

1. read(): 1int

2. read(b: byte[]): int

3. read(b: byte[], off: int, len: int): int
4. available(): int

5. close(): void

6. skip(n: long): long

7. markSupported(): boolean
8. mark(readlimit: int): void
9. reset(): void




FileOutputStream

« Phuong thuc khaoi tao

public FileOutputStream(String filename)

public FileOutputStream(File file)

public FileOutputStream(String filename, boolean
append)

public FileOutputStream(File file, boolean append)

« Neéu file khdng ton tai thi file mdi sé dugc tao

» Néu file ton tai, 2 phuong thic khdi tao dau tién
s€ x0a noi dung hién tai cua file. Bé co thé gil lai
noi dung va them dir liéu vao file, ta su dung 2

huong thuc khai tao & duéi véi tham s6 append
a true




FileOutputStream

1.

2.

3.

write(b:
write(b:
. close():

. flush():

write(int b): void

byte[]): void
byte[], off: int, len: int): void
void

void




Vi du FileOutputStream

import java.io.*;
class FileOutputStreamDemo {

public static void main(String args[]) throws Exception {
String source = "Now is the time for all good men\\n"

+ " to come to the aid of their country\\n"

+ " and pay their due taxes.";
byte buf[] = source.getBytes();

OutputStream f@ = new FileOutputStream("filel.txt");




Vi du FileOutputStream (ti€p)

for (int i=0; i < buf.length; i += 2) {
fo.write(buf[i]);

}
f0.close();

OutputStream f1
f1.write(buf);
fl.close();

new FileOutputStream("file2.txt");

OutputStream f2 = new FileOutputStream("file3.txt");
f2.write(buf,buf.length-buf.length/4,buf.length/4);
f2.close();




Vi du FileOutputStream (ti€p)

* file1.txt:
Nwi h iefralgo e
t oet h i ftercuty n a hi u ae.

« file2.txt:
Now is the time for all good men
to come to the aid of their country
and pay their due taxes.

o file3.txt:
nd pay their due taxes.




Lam viéc vdi déi tuong

» Ta ¢ thé doc va ghi cac déi tuong vao file

« Qua trinh nay dudgc goi la qua trinh tuan tu -
serialization

 Qua trinh tuan tu & cac ngdn ngl khac co thé rat
kho khan vi cac déi tuong co thé chira cac tham
chiéu dén cac doéi tugng khac. Java gidp cho qua
trinh nay kha dé dang




biéu kién cho qud trinh tuan tw

e Pé mot doi tugng cé thé dugc tuan tu hda thi
— L&p do6 phai dugc khai bao public
— Thuc thi giao dién Serializable
— Phai c6 mot phuong thic khai tao khéong tham sé

— Tat ca cac thanh phan cla I6p d6 phai cé thé tuan tu hoa
dudgc: Hoac la kiéu nguyén thay hoac la cac déi tuong
Serializable




Giao dién Serializable

e Thong thuong dé thuc thi mét giao dién dong
nghia vdi viéc phai viét tat ca cac phuong thic
dugc khai bao bai giao dien do. Tuy nhién, giao
dién Serializable khéng dinh nghia bat ky phuong
thuc nao
— Ly do: Java su dung giao dién Serializable nhu la mét flag

deé xu ly vai cac I6p




Lam viéc vdi déi tuong

« SU dung cac IGp ObjectStreamReader va
ObjectStreamWriter

 Khdi tao bang cac déi tugng FilelnputStream va
FileOutputStream tuong U'ng




Ghi doi tuong ra file

FileOutputStream fos = new

FileOutputStream("t.tmp");
ObjectOutputStream oos = new

ObjectOutputStream(fos);
oos.writeObject(new Date());
0os.writeObject("Today");
00s.writeInt(12345);
oos.close();




Poc doi tuong tu file

FileInputStream fis = new
FileInputStream("t.tmp");

ObjectInputStream ois = new
ObjectInputStream(fis);

Date date = (Date) ois.readObject();

String today = (String) ois.readObject();

int i = ois.readInt();

ois.close();




Mot s6 ludng trong Java

Scanner & printf




Cdéc lubng cé san trong Java

 Tat ca cac chuong trinh Java déu tu dong import
goi java.lang

 GOi java.lang dinh nghia mot IGp goi la System
dong gobi nhiéu thanh phan khac nhau cia moi
trucng lam viéec

* L&p System chlra 3 bién stream c6 san
— in, out, err (System.in, System.out, System.err)

« Nhung bién nay dugc khai bao public va static
trong IGp System.




Cdéc lubng cé san trong Java

« System.out si dung cho luéng output tiéu chuan
dua d{ lieu mac dinh ra console (man hinh)

e System.in s& dung ludng input tiéu chuan mac
dinh la ban phim (ban phim)

» System.err s&f dung ludéng in 16i, cling dua dif liéu
mac dinh ra console (man hinh)

— Nhiing luéng nay cé thé dugc dinh hudng lai dén bat ky
thiét bi 1/0 phu hgp nao




Cdéc lubng cé san trong Java

e System.in la mot déi tugng kiéu InputStream.
(byte stream)

e System.out la mét déi tugng kiéu PrintStream.
(byte stream)

e System.err la mét déi tugng kiéu PrintStream.
(byte stream)

— déu 13 ludng byte, KHONG PHAI LA ludng character




java.util.Scanner

* Doc input

« Dau tién, ching ta can tao mét doi tugng Scanner
— Poc tu ban phim (System.in)
Scanner scanner = new Scanner(System.in);
— Poc tu file:

File myFile = new File("myFileName.txt");
Scanner scanner = new Scanner(myFile);

+ Ngoai lé FileNotFound cé thé dugc tung ra
— Doc mot String:
Scanner scanner = new Scanner(myString);

+ H{tu ich khi can parse moét String




St dung Scanner

Pau tién, ching ta phai bao dam Scanner cé dir liéu dé doc
— scanner.hasNext() - boolean
— Khoéng can phai dung néu ching ta st dung ban phim

« Cb thé doc tiing dong mot
— scanner.nextLine() -2 String
« Cé thé doc tung "khoi"

— M6t khéi la mét chudi cac ky tu khdong chira khoang trang
— scanner.next () -> String

 nextLine va next tra vé String, ching ta can phai convert vé
s6 hoac vé kiéu tuong ung

« Bén canh doé cling ¢6 nhitng phucng thic tra truc tiép vé
cac kieu nguyén thuy




St dung Scanner

e Cac phuaong thuc tra vé cac kieu  « Cac phuong thic

nguyén thuy kiém tra

* boolean b = sc.nextBoolean(); * hasNextBoolean()
* byte by = sc.nextByte(); * hasNextByte()

» short sh = sc.nextShort(); * hasNextShort()

e int 1 = sc.nextInt(); * hasNextInt()

« long 1 = sc.nextLong(); * hasNextLong()

« float ¥ = sc.nextFloat(); * hasNextFloat()

* double d = sc.nextDouble(); * hasNextDouble()




Dbinh dang output

Java c6 phuang thuc printf tuang tu C

Cac dinh dang st dung ky tu % vai

s cho string, d cho integer, f cho s6 floating point

Vi du:

— double pi = Math.PI;
System.out.printf("%8s %-8s %6d %-6d %8f %-8.2f :)\n",
"abc", "def", 123, 456, pi, pi);
System.out.printf("%8s %-8s %6d %-6d",
"abcdef", "ghijkl", 12345, 6789);

— Output:
abc def 123 456 3.141593 3.14 )
abcdef ghijkl 12345 6789




Téng két

« MO hinh lam viéc véi luéng 1/0O
« M& luéng -> SU dung -> BPong luéng

e |/O vdai file text

e Lam viéc vdi char: FileReader va FileWriter

* Lam viec vai tung dong: BufferredReader va
BufferredWriter (khdi tao bang déi tugng
FileReader va FileWriter)

* /O vdi file nhi phan

« Lam viéc vai byte: FilelnputStream va
FileOutputStream

* Lam viéc véi doi tugng: ObjectinputStream va
ObjectOutputStream (khdi tao bang doéi tugng
FileInputStream va FileOutputStream)

« Can thuc thi giao dién Serializable




Thank you!

Any questions?




