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Java B9 1/0 KHERTLAZD BRLA T LSS

o FLER(E: File

o FTEE: InputStream F] OutputStream
o FFFER{E: Reader ] Writer

o IIZHR{E: Serializable

o MIZRIR{E: Socket

o FTHYEIN/HIH: NIO

— =

—. HERRE

File RATLIATRRXGHBERNER, BREFARTXHHNRNS.
BIF7I H— B R A

public static void listAllFiles(File dir) {
if (dir == null || !'dir.exists())
return;
}
if (dir.isFile()) {
System.out.println(dir.getName());

return;

}

for (File file : dir.listFiles()) {
listAllFiles(file);

}

}

M Java7 FF48, RILA{EFE Paths [ Files & File,

=. FPIR(E

LM S

public static void copyFile(String src, String dist) throws IOException {
FileInputStream in = new FileInputStream(src);
FileOutputStream out = new FileOutputStream(dist);
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byte[] buffer = new byte[20 * 1024];
int cnt;

// read() FZBiEH buffer.length NFET

// IRBIAYEEFREEAT ML

/7 RE -1 HEHRFRNER eof, BINMHRE

while ((cnt = in.read(buffer, 8, buffer.length)) '= -1) {
out.write(buffer, 0, cnt);

in.close();
out.close();

FImE R

Java 1/0 (T &EIPERICKSLI. LA InputStream A1,

o InputStream EIHSAH;

e FilelnputStream /2 InputStream B9F3E, BFEMEMH, RUHTFHRIEBNEREE;

e FilterinputStream BISREEIRE, FinEBTEIGAM, HAMHREIIMNITIEE, 140 BufferedinputStream /9
FilelnputStream 12{HEFAITHAE,

InputStream

FileInputStream | |PipedInputStream ByfeArrayInputStream | FilterInputStream

DataInputStream 'BufferedInpuTS’rreum' L PushBackInputSTrennTl

LN — P BEEEFINENFRNSRES, RFEE FileinputStream X35 EBE—Z BufferedinputStream XJgRED
CIR

FileInputStream fileInputStream = new FileInputStream(filePath);
BufferedInputStream bufferedInputStream = new BufferedInputStream(fileInputStream);

DatalnputStream ZEIhE IR 7ITE SERREUHITIMNGVRIE, ELUN int. double FEAEEY,

M. FRAHRME

RIS SRE

RIS EIEFARRIRNTT, MERRIEFLERESHTFH.
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RIS IR E A B ARSI BB AR I T &L,

. GBKURIGT, FXFHE AT, WIEHE AT
. UTF-84RAB, ST 3 AT, BYFHE AT
« UTF-16be 3, HXFRIRIESIZATERS 2 NP,

UTF-16be FfY be $5AYZ Big Endian, tRtEXim. HERHEHE UTF-16le, le $5AYZ Little Endian, HFLE/\iF.,

Java IAEIRISERNFET /R UTF-16be, IXAEIE Java RSTHEHX—FRIBAT, MR char IXFPSEENER UTF-
16be H1TLRAD, char KB 16 {7, HMEMANET, Java FEAXMNERBREE N Tit— X aEE— T &R
EF— char k1ZfiE.

String BY4RES AU

String JLAB R — N FERFY, AILUEE— M RIBANEERBAFTHRY, BaLiEE— "M mBAE—NFHF
HfERSA String,

String str1 = "fixx";

byte[] bytes = stri1.getBytes("UTF-8");
String str2 = new String(bytes, "UTF-8");
System.out.println(str2);

TEARTCE ] getBytes() F5iERT, ERARRIBA AR UTF-16be, NETHRIBAIFREZEILAER— char 7ZiE+HC
FOZESZ, T4 String 59 bytes[]| FHEEMABETEXMFL, BEHBEHMABZTENFTTHID, getBytes() AIENIALR
BrAS¥aEX, —iA UTFS,

byte[] bytes = stri1.getBytes();

Reader 5 Writer

FERHBERWEEE, RNFHEBTHRFT, MARTFH. EREEFTRIFINERERFAZR0EIE,
IR ER AR TR FRITTIE,

e InputStreamReader LM\ F 15 ARB L F1TR
o OutputStreamWriter LI F ARG A F .

EMEATIMEXE XIS

public static void readFileContent(String filePath) throws IOException {

FileReader fileReader = new FileReader(filePath);
BufferedReader bufferedReader = new BufferedReader(fileReader);

String line;

while ((line = bufferedReader.readLine()) != null) {
System.out.println(line);

}
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/ EifEER(HE BufferedReader HET— Reader 4%
// 1EJARA BufferedReader FY close() J5iERf&EEAR Reader HY close() Aix
// ALERE—A close() EMEEIA
bufferedReader.close();

A, MSRIEE
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IR — I SRR F TR, S EFEEE.

FF{4: ObjectOutputStream.writeObject()
E5I{4: ObjectinputStream.readObject()

FEXFSEERTINE, BAFFARRENSRINE, FSEERTRIVAE.

Serializable

FHERISEFEESLH Serializable ##0, BERE—MNE, BEEAEFESN, BEWNRAZELMN
Foe, ShtsE.

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

A al = new A(123, "abc");
String objectFile = "file/al";

ObjectOutputStream objectOutputStream = new ObjectOutputStream(new
FileOutputStream(objectFile));

objectOutputStream.writeObject(al);

objectOutputStream.close();
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ObjectInputStream objectInputStream = new ObjectInputStream(new FileInputStream(objectFile));

A a2 = (A) objectInputStream.readObject();
objectInputStream.close();
System.out.println(a2);

private static class A implements Serializable {

private int x;
private String y;

A(int x, String y) {
this.x = x;
this.y = vy;
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@Override
public String toString() {
return "x = " + x+ " "+ "y =" +y;

}

transient

transient KEFOTLAF— L EEHARASHWFIIL.

ArrayList PIFEEIIERIENA elementData 23 transient {E1HRY, EAXMIARNST R, FARERIZSEERM
A, RtHAFTEMBNRTEBRFIIL. BEESFIINMRFICEE, EETURFIIEA+HERZRIBR
RO,

private transient Object[] elementData;

7~ POLSIRIE

Java FEYRILESTHE:

o InetAddress: FIFZRRMLE LAOREAEETR, BN IP Hbhl;
s URL: Si—&RENFT;

o Sockets: {sEFE TCP Y SCINMIZZIE(S;

e Datagram: {sEF3 UDP MY SCEIMLRIE .

InetAddress

RELERSIERE, ReeEIFSTsiAkelELfl,

InetAddress.getByName(String host);
InetAddress.getByAddress(byte[] address);

URL

BILABEEEM URL HRiSEF T,
public static void main(String[] args) throws IOException {

URL url = new URL("http://www.baidu.com");

/% FA5 */

InputStream is = url.openStream();

/* FREm %/
InputStreamReader isr = new InputStreamReader(is, "utf-8");
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/* 1REEFINEE */
BufferedReader br = new BufferedReader(isr);

String line;
while ((line = br.readlLine()) != null) {
System.out.println(line);

}
br.close();
}
Sockets

e ServerSocket: IR53E8imZE
e Socket: EPFimZE
o IRSBEEFNZFIHE InputStream F OutputStream FH{THINIIL,

Server Client

ServerSocket(port,timeout)
L

v l Socket(host, port)
accept() _:F
- |
: | .‘
': I—W* =Ty A "LOu’rpuTS‘l'ream ‘:
: b \
'} l InputStream Ff-%=-|- -{ InputStream E
i I
v v

close() ‘ close()

Datagram

o DatagramSocket: 1B{53E
o DatagramPacket: E{EE%E

+. NIO

FRYEIN/HIE (NIO) FERAE JDK 1.4 RS |INRY, SR#MNTTRERY 1/0 KIRRE, IR TSIERY. ERHRAT 1/0,
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IR

/0 5 NI0 REERNXFIZEIETEMERATSTN, 1/0 LURRISZUAEEETE, M N0 LURAYS AL REGE.

EFAHY 1/0 —RB—ANFHEE: —MANRTE— N FHEE, — M MRHREE— F TR, AHiREEe)
BLIERRIFER R, MR NTIEER, UESMNIESRRRRERCENHN—Bo. ARN—E2, EER1/0
BHEEHE,

EFERAY 1/0 —IREME—MNEIR, IRRAMBEURIVIRRANE IR ERE S, (BEREARAY 1/0 BRO—LLEFERAY 1/0
FTEBRHEAE S,

/0 B0 NIO BERIFIIERR T, java.ior BEELANIO AEMEFHTIN Y, FILIEEALAFIA N0 f9—L451t. 6
g0, java.ior AHE—LRAB LRI NS EEIENTTE, XEGMEEEERNERT, LEEEBSEIR,

BESEPX

1. 1818
{8i& Channel 33/R I/0 BHAGRAGENL, AL EREFISALIE.

BESRINARZLET, RREE—TIEEBE(—MNREIUR InputStream (& OutputStream AYFK), MiBE
BXWER, JLATE SHERRBATES.
GE]

EEFELATEEY:

* FileChannel: \X{4FIEEEUE;

 DatagramChannel: @Y UDP JE5 M4EETHE;

 SocketChannel: 1&Bid TCP EE5MLEHEIHE;

o ServerSocketChannel: BILAMSIAFISERY TCPiERE, WHE— P IMERANEEERSEIZE— SocketChannel,

2. &K

RIEE—NEENTEEIEBLNESRHEIETX S, B, NEETEREEHTEIERESERIE X P, Bl
Bin, FERNBEHTEEHE MEERSETETX.

FNXLFEER—ME, BEMUNE—IME., EPXIEMH TXIEIERSEWnE, MEERLURRRFANE/
Bz,

R XEELITRE:

e ByteBuffer

e CharBuffer

e ShortBuffer

e IntBuffer

¢ LongBuffer

e FloatBuffer

e DoubleBuffer

s
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o capacity: BRARE;
* position: HFIEFESHIFTE;
o limit: EAJLUESHNFHEL

NSRBI RS

@ FFE—NKNH 8 PNFETHEPRX, LET position 30, T limit = capacity =8, capacity TE4ASXE, TEHANT
CEREE.

Limit

“oEIuen

@ WBINBEHIZE 5 MFHEIEEANE DX F, AT position /35, limit fRIEFAZE,

Lirnit
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|
OO00000OOOL

@ ERENXIEIESEmHEE R, FEIEA flip() 73i%, XANTTEE limit IREJIZAT position, Fi§
position IRE /I 0,

Lirnit

geiiilelyl

@ NERXPE 4 DFREEHEEITH, LT position X9 4,

Lirnit

gos-piely)

|
OO0000O00OOL

® REEEREA clear() FiEEETE MK, AT position 1 limit BEIRBE NRVINE.
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AT RR T (R NIO HRIEE HISZAHAISLA) -

public static void fastCopy(String src, String dist) throws IOException {

/* REESXHIMANT TR */
FileInputStream fin = new FileInputStream(src);

/* REGRANF R HEE */
FileChannel fcin = fin.getChannel();

/* SREXERX R */
FileOutputStream fout = new FileOutputStream(dist);

/* SREUAHFRAIHEE +/
FileChannel fcout = fout.getChannel();

/* REHXDE 1024 NFT5 */
ByteBuffer buffer = ByteBuffer.allocateDirect(1024);

while (true) {

/% WBNEETEBEIRRIER X «/

int r = fcin.read(buffer);

/* read() JIR[E] -1 FR EOF */
if (r == -1) {
break;

/* YHEES */
buffer.flip();

/* BEHXIATENGEH I */
fcout.write(buffer);

/* BTEHRX */
buffer.clear();
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5 E

NIO EEWIUMIFIEZE 10, EEEE NIO FEMLSBSHAIIFEEREER = ER,

NIO SEERY 10 ZEREFIHPAY Reactor 18EY, —MAEFE Thread fEF—MEESE Selector BTN A EEITEZ NE
1& Channel ERYSEM, WML — MR LIRS NS,

BT E S ITHUEIE Channel 93EREEE, BBA Channel LAY 10 BRAKENAR, FIASHNBERS—EZES,
BUSEIRET Channel, 3E 10 EHEELFHARY Channel H14T,

EACEIIHRATENFFHEREA, FER— MBS N BHMAR— M EE— NS, WTF 10 B&ER
RN FEEBRIFHbIEEE.

MZFENE, RBEESF Channel Z8EECE HIEBEZE, M FileChannel A<BE, /I FileChannel ELEIFFHERIZBR
X,

Selector
[} i |
o = i I tmmmmm—m—=m == A
[ I !
I | .
Channel Channel Channel

1. Bl ikiEas
Selector selector = Selector.open();
2 GiEEEMEIEES L
ServerSocketChannel ssChannel = ServerSocketChannel.open();

ssChannel.configureBlocking(false);
ssChannel.register(selector, SelectionKey.OP_ACCEPT);
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BE/RECE/SIFEEERT, BNERIEESRMRBEHIENT, ENNREBEERENEMH WA, BPARSHEHM
TREMBNEEEY, DRFHXNEMHNETEAREMERETSEY, BAXIGERAEAEEmLt.

EREEEMmEEERE LY, EREREEEIMUERSEY, TEGLUT/LE:

¢ SelectionKey.OP_CONNECT
¢ SelectionKey.OP_ACCEPT

¢ SelectionKey.OP_READ

¢ SelectionKey.OP_WRITE

BAE Selectionkey BIEX AT :

public static final int OP_READ = 1 << 0;
public static final int OP_WRITE = 1 << 2;
public static final int OP_CONNECT = 1 << 3;
public static final int OP_ACCEPT = 1 << 4;

JUEHESN MRS — M, WTEMS SR, FIan:

int interestSet = SelectionKey.OP_READ | SelectionKey.OP_WRITE;

3. lEORSS S

int num = selector.select();

558 select() SRIGITRIANSEY, Eo—EHEEEHEIBEEDP—NEHEIX.

4. SREVENERIS

Set<SelectionKey> keys = selector.selectedKeys();
Iterator<SelectionKey> keyIterator = keys.iterator();
while (keyIterator.hasNext()) {
SelectionKey key = keyIterator.next();
if (key.isAcceptable()) {
/...
} else if (key.isReadable()) {
/...
}

keyIterator.remove();

5. BIHIEIR

E—IR select() JAFRFRELIETIIBRNEM, HRRSSRAETEFTE RS, FEIRSREIESHR
B—REME—ILERA.

while (true) {
int num = selector.select();
Set<SelectionKey> keys = selector.selectedKeys();
Iterator<SelectionKey> keyIterator = keys.iterator();
while (keyIterator.hasNext()) {
SelectionKey key = keyIterator.next();
if (key.isAcceptable()) {
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//

} else if (key.isReadable()) {
/1

}

keyIterator.remove();

E455 N0 36

public class NIOServer {
public static void main(String[] args) throws IOException {
Selector selector = Selector.open();
ServerSocketChannel ssChannel = ServerSocketChannel.open();
ssChannel.configureBlocking(false);
ssChannel.register(selector, SelectionKey.OP_ACCEPT);
ServerSocket serverSocket = ssChannel.socket();
InetSocketAddress address = new InetSocketAddress("127.0.06.1", 8888);
serverSocket.bind(address);
while (true) {
selector.select();
Set<SelectionKey> keys = selector.selectedKeys();
Iterator<SelectionKey> keyIterator = keys.iterator();
while (keyIterator.hasNext()) {
SelectionKey key = keyIterator.next();
if (key.isAcceptable()) {

ServerSocketChannel ssChannell = (ServerSocketChannel) key.channel();

/1 RSEBENBNINERECE— SocketChannel
SocketChannel sChannel = ssChannell.accept();
sChannel.configureBlocking(false);

/] EAFEEEERTNEFImSEEE
sChannel.register(selector, SelectionKey.OP_READ);

} else if (key.isReadable()) {
SocketChannel sChannel = (SocketChannel) key.channel();

System.out.println(readDataFromSocketChannel(sChannel));
sChannel.close();
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keyIterator.remove();

}

private static String readDataFromSocketChannel(SocketChannel sChannel) throws IOException {

ByteBuffer buffer = ByteBuffer.allocate(1024);
StringBuilder data = new StringBuilder();

while (true) {

buffer.clear();

int n = sChannel.read(buffer);

if (n == -1) {
break;

}

buffer.flip();

int limit = buffer.limit();

char[] dst = new char[limit];

for (int 1 = 0; i < limit; i++) {
dst[i] = (char) buffer.get(i);

}

data.append(dst);

buffer.clear();

}
return data.toString();

public class NIOClient {

public static void main(String[] args) throws IOException {
Socket socket = new Socket("127.0.0.1", 8888);
OutputStream out = socket.getOutputStream();

String s = "hello world";
out.write(s.getBytes());
out.close();

RTFIRES S

RFIRGISI 1/0 B—FMESMSXHEERNTSE, EFLECERNE T REEET®BIER /0 tRi52.

FIRFIRITHENATRERRIAY, RENRHANBENTRXERERERE, MAIESERIENHE CRXH. £
ARSI EIRRFEIHERIRE AT,

TEABITREXAHYRD 1024 NMFHIRGIEINFF, map() 757ARE—1 MappedByteBuffer, B2 ByteBuffer {5
K. B, FJLMREREMET ByteBuffer —FERAHIRGIAIETX, BFRASEREITAZTHITIET.
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MappedByteBuffer mbb = fc.map(FileChannel.MapMode.READ_WRITE, ©, 1024);

b

NIO 5&iE 1/0 FXBIEERLITHA:

 NIO 23FFEZERT;
o NIOEMEHR, I/0 AT,

I\, &F&H

o Eckel B,185e/R, R, &. Java fri2BUE [M]. U Tk HAR+E, 2002.
e IBM:NIO A\IJ

e Java NIO Tutorial

e Java NIO %R

o IBM: RN Java I/0 BOTAEHE

o 1BM: AR Java FREYFR3 GRS IR

o IBM: Java FFFILRIBERIAIR

 NIO 5{&4 10 R3B!

e Decorator Design Pattern

¢ Socket Multicast

github: https://github.com/sjsdfg/CS-Notes-PDF
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