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= ldentification of Machine

O,

o |P address - Internet Protocol

Domain name or host name: cose.seu.edu.cn
Four fragments: 58.192.114.215

* |Pv4
A figure in 32-bits
Almost 4,000,000,000 IPs
* |IPv6
A figure in 128-bits

Guess how many IPs?
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[

o |P
58.192.112.11
Identical in WAN or in LAN

e Hostname SEMEL
FHLZ ’\
Spark-pc -
o www.seu.edu.cn
|dentical in LAN / W
, e | ERREA
e Domain Name —=5

www.seu.edu.cn

Translated into IP by using DNS




@ Java Internet IP

public void getIP(){

try{
//18 ElInetAddress
InetAddress iAddress = InetAddress.getlocalHost();
//3RBZHLIP
String localIlP = iAddress.getHostAddress().toString();
/13RAS AN B FR

String hostName=iAddress.getHostName().toString();
System.out.printin("fZ#IP% : " + locallP);
System.out.printin("#Z 67 =142 % : " + hostName);
rcatch(UnknownHostException e){
e.printStackTrace();
ycatch(Exception e){
e.printStackTrace();

}




@) Getting IP of Multiple Network Adaptor

[* BE AR EVL LK EIP */
public ArrayList<String> getAllIP(){
ArrayList<String> alllP = new ArrayList<String>();
try{
String hostName = InetAddress.getLocalHost().getHostName();
if(hostName.length()>0){
InetAddress[] addresses = InetAddress.getAllIByName(hostName);
for(int i=0; i<addresses.length; i++){
alllP.add(addresses[i].getHostAddress().toString());

}

return alllP;
}catch(Exception e){
e.printStackTrace();

return alllP;
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= InetAddress Class

0,

e Constructor localhost InetAddress

InetAddress addr = InetAddress.getByName(null);
InetAddress addr = InetAddress.getByName("127.0.0.1");
InetAddress addr = InetAddress.getByName("localhost");
InetAddress addr = InetAddress.getLocalHost();

byte[] ip = {127,0,0,1};
InetAddress addr = InetAddress.getByAddress{ip);

e Construct InetAddress of other machine

InetAddress addr = InetAddress.getByName("'cose.seu.edu.cn™);

byte[] ip = {{byte)58,(byte)192,(byte)114,(byte)215};
InetAddress addr = InetAddress.getByAddress(ip);




private static final int TIMEOUT = 5000;
public void ping{InetAddress addr){
try{
String hostName = addr.getHostName();
while{true){
if(addr.isReachable{(TIMEOUT)){
System.out.printin{"Reply from "
+ hostName + " within " + TIMEOUT + "ms.");

¥
Thread.sleep{1000);

¥
ycatch(Exception e){e.printStackTrace(); }




= Client and Server

©

e Server

Response passively, intercepting requests

o Client

Request actively




= Port

©

» IP identifies machines, but cannot identify apps

» Considering our server:

Web server
FTP server

Malil server smtp://mail.seu.edu.cn

I[P — House number; Port - Room number
» Client communicates with a port on server
» Port 1-1024 is occupied



http://cose.seu.edu.cn/
ftp://cose.seu.edu.cn/

= Occupied Port

21 FTP
23 TELNET
25 SMTP
53 DNS
80 HTTP
110 POP3
1080 SOCK




= Socket

©

o A virtual terminal between two machines for a
connection

e Data flows from one Socket to the other
Port 18955 Port 80
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= Socket
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o Client create a Socket to connection to server

//iB T host namesk#1 & % F i Socket
Socket client = new Socket("cose.seu.edu.cn”, 8080);
//5 i it InetAddresssk # & % P i Socket

InetAddress address = InetAddress.getByName(''cose.seu.edu.cn™);
Socket client = new Socket{address, 8080);

» Server create a ServerSocket to intercept request

//BIEE RR % % i) ServerSocket i I 2 /7 #7155k

ServerSocket server = new ServerSocket(8080);
[RBRAZE P imiE KB, RS 28 iw bH 2,

[IBE FPinig K 23R E, accept() &M% & — AR 5528 i Socket

Socket serverSocket = server.accept();
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= Socket

©

o Socket — read and write

Client write data to Socket by OutputStream

Server read date from Socket by InputStream

Socket client = new Socket("cose.seu.edu.cn”, 8080);
InputStream is = socket.getInputStream();
OutputStream os = socket.getOutputStream();

Remember to close input and output stream, and the
Socket itself, after communication.




@ A Simple Server

ServerSocket server = new ServerSocket(8088);
System.out.printin("fE &2 s E50.");
Socket socket = server.accept();
try{
BufferedReader in = new BufferedReader(
new InputStreamReader(socket.getlnputStream()));
PrintWriter out = new PrintWriter(new BufferedWriter(
new QutputStreamWriter(socket.getOutputStream())),true);
while(true){
String str = in.readLine();
if (stri=null && str.equals("{RF")) out.printin{"{riF, F2fE&EE");
else out.printIn{("\7 3~ E");

¥
Ycatch{Exception e){

e.printStackTrace();

Hinally{
socket.close();server.close();




@ A Simple Client

Socket socket = new Socket("localhost”, 8088);
BufferedReader in = new BufferedReader(

new InputStreamReader({socket.getInputStream()));
PrintWriter out = new PrintWriter(

new BufferedWriter(new QutputStreamWriter(

socket.getOutputStream())),true);

out.printin("{r");
Thread.sleep(1000);
out.printin("4- X2 H5J1L.7 ");
socket.close();

WMNRXHclient, BERclient (AXAIRS:EIR) |
ERIRSIEIH A 9D R ?




= TCP and UDP

©

- TCP

Based on connection
Using data stream to communicate

Secured, low possibility to lose data

« UDP

No connection
Using data packet to communicate
Not secured, possible to lose data

Self study: using java.net.DatagramSocket




© Multiple Clients — Multiple Threads

Server

Daemon




@ Multiple Threads

e Try to program
Create a Daemon on server
When requested, Daemon create a thread to response.
At most 10 concurrent responding threads.

Client tells server its name, then server make a greet. After a
Bye said by client, corresponding thread on server exits.

A client starts 12 threads to request server, each thread

staying at least 3s.




@ ServerDaemon

public class ServerDaemon {
public static final int PORT = 8080;
/] BT EH s ] B
private static final int MAX_THREADS = 10;
A TIERAF O EXREN
public static int CURRENT_THREADS = 0;
ServerSocket server;

public ServerDaemon(){
System.out.printin{"Server started.”);
try{server = new ServerSocket{(PORT);
while(true){
if(CURRENT_THREADS<MAX_THREADS){
JIB BB R RN E P WmiE K
ServerThread thread = new ServerThread{(server.accept());
thread.start(); } } +
catch{Exception e){e.printStackTrace(); }
finally{
try{server.close(); }catch({Exception e){e.printStackTrace(); }

by
by
by




@ ServerThread

public class ServerThread extends Thread{
Socket socket;
BufferedReader in;
PrintWriter out;

public ServerThread(Socket socket) throws IOException{
ServerDaemon.CURRENT _THREADS++;//ic 4
this.socket = socket;
J/6Z BufferReaderE F % A
in = new BufferedReader(
new InputStreamReader(this.socket.getInputStream{(}));
S8 ZPrintWriter A T B
out = new PrintWriter(new BufferedWriter(
new QutputStreamWriter{this.socket.getOutputStream())), true);




@ ServerThread

public void run{){
try{
while(true){
String str = in.readLine();
if(stri=null){
if(str.equals("bve™)){
breale;
telse{
String greeting = "Hello " + str + ", I am Server.”;
out.printin{greeting);

ky

¥
}catch(Exception e){

e.printStackTrace();

Hinally{

try{
socket.close();

ServerDaemon.CURRENT_THREADS--; /i /it 41
ycatch(Exception e){e.printStackTrace(); }}}

L




@ ClientThread

public class ClientThread extends Thread{
Socket client;

BufferedReader in;
PrintWriter out;

public ClientThread(){
try{
InetAddress address = InetAddress.getlLocalHost();
client = new Socket{address, ServerDaemon.PORT);
in = new BufferedReader(

new InputStreamReader{client.getInputStream()));
out = new PrintWriter(new BufferedWriter(

new QutputStreamWriter{client.getOutputStream())), true);
}ycatch{Exception e){

e.printStackTrace();
by




@ ClientThread

public void run{){
String threadName = Thread.currentThread({).getName();
out.printin{threadName);
try{
System.out.printin{in.readLine(});
Thread.sleep(3000);
out.printin{"bye");
Ycatch(Exception e){e.printStackTrace(); }
finally{
try{client.close(); }catch{Exception e){e.printStackTrace();}
¥
¥

public static void main{String[] args){
for(inti=0; i<12; i++){
ClientThread client = new ClientThread();
client.start();
I3
¥




@ But something goes wrong...

ClientThread [Java Application] C:\Program Files\Jaw

SumDec 29 12:10:19 CST 2019
Hello Thread-9, am Server.
Hello Thread-1, am Server.
Hello Thread-2, am Server.
Hello Thread-3, am Server.
Hello Thread-4, am Server.
Hello Thread-5, am Server.
Hello Thread-6, am Server.
Hello Thread-7, am Server.
Hello Thread-8, am Server.
Hello Thread-9,

On the client side, why the

HHHHHHH H H H

am Server. program cannot continue with
Thread-10 and Thread-11?




@ The problem is here...

In ServerDaemon, the while(true) loop contains a single if() statement, but no
other statements. And CURRENT THREADS is a shared static variable.

publiq ServerDaemon(){
Sys i "Server started.");

try{
server = new ServerSocket(PORT);

/ while(true){ )
if (CURRENT THREADS<MAX THREADS){
System.out.println("Server daemon with " + CURRENT_THREADS + "threads");
ServerThread thread = new ServerThread(server.accept());
thread.start();

] Y,

7
}catch(Exception e){




@ The problem is here...

fat [ CURRENT_THREADS J
memory 1
|
update
) I )
cache[ Cl } [ C2 } { C3 }
modlfy modlfy modlfy

-0 0 ©




The while(true) trap

DANGER

while(true) {

// single statement is a trap!!!

}



@ Solution 1: Poll

Let the while(true) loop take a break, this is called P Q11

A

while(true){
if (CURRENT_THREADS<MAX_THREADS){
System.out.println("Server daemon with " + CURRENT_THREADS + "threads");
ServerThread thread = new ServerThread(server.accept());
thread.start();

> Or anything like System.out.println(*...”);




@ Solution 2: volatile

puh]@vnlatile tic int CURRENT_THREADS = ©;

which means this shared variable should be
always up-to-date, and it is identical for each
thread that access it.

main

[ volatile CURRENT_THREADS J
memory

A

modify

threads




et Java Concurrent

https://www.cnblogs.com/dolphin0520/p/3920373.html



https://www.cnblogs.com/dolphin0520/p/3920373.html
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= Java Web Enlightenment

» Web server is on Port 80 h
Apache HTMIL
nginx
1S

» Web App server Web Web
. R
Jboss I
WebSphere —




€

—)

= Java Web Enlightenment

©

o Web front

JSP / Servlet

RIA(Rich Internet Application)
= JavaScript / AJAX

= JavaFX

« Flex

= Silverlight

o Web backend (middleware)
Heavy-weighted J2EE — EJB
Light-weighted J2EE — Spring / Struts / Hibernate




@ A Simple Example — Read a Web Page

try{
URL coseURL = new URL("http://cose.seu.edu.cn");

URLConnection connection = coseURL.openConnection();
BufferedReader in = new BufferedReader(
new InputStreamReader{connection.getInputStream()));
String html = in.readLine();
while(html!=null}{
System.out.printin{html);
html = in.readLine();

¥
Ycatch(Exception e){

e.printStackTrace();
}




= Self-study
©

 HTML syntax
 Parsing HTML

» Installing Apache Tomcat

Write your personal page, and test it



http://www.open-open.com/30.htm

< Thanks
O,

Each ending leads (o a beginning.

X.zhang@seu.edu.cn




