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Where sockets fit
Application-level layers

Application Layer
Presentation Layer

Sockets

TCP

Data communication-level layers
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More layers
Application-level layers

Session Layer Sockets
Transport Layer . TCP
Network Layer - P

Data Layer

Physical Layer

Data communication-lavel layers
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import java.io.¥;

import java.net.¥*;

public class URLClient {

protected URLConnection connection;



public static void main(string[] args) {

}

public String getDocumentAt(String urlstring) {
}
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public static void main(string[] args) {
URLCTient client = new URLClient();
String yahoo = client.getDocumentAt("http://www.yahoo.com");

System.out.println(yahoo);
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public String getbDocumentAt(String urlstring) {
StringBuffer document = new StringBuffer();
try {
URL url = new URL(urlstring);
URLConnection conn = url.openConnection();

BufferedReader reader = new BufferedReader(new InputStreamReader(conn.getInputStream()));

String line = null;
while ((Tine = reader.readLine()) != null)
document.append(line + "\n");
reader.close(Q);
} catch (MalformedURLException e) {
System.out.println("Unable to connect to URL: " + urlString);
} catch (IOException e) {

System.out.printTin("IOException when connecting to URL: + urlstring);
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return document.toString();
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URLConnection conn = url.openConnection();
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BufferedrReader reader =

new BufferedReader(new InputStreamReader(conn.getInputStream()));
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String Tine = null;
while ((line = reader.readLine()) != null)

document.append(line + "\n");
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reader.close();
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import java.io.¥;

import java.net.¥;

public class RemoteFileClient {
protected String hostIp;
protected int hostPort;
protected BufferedReader socketReader;

protected Printwriter socketwriter;

public RemoteFileClient(String aHostIp, int aHostPort) {
hostIp = aHostIp;
hostPort = aHostPort;

}

public static void main(string[] args) {

}

public void setupConnection() {

}

public String getFile(String fileNameToGet) {

}

public void tearbownConnection() {
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public static void main(Sstring[] args) {
RemoteFileClient remoteFileClient = new RemoteFileClient("127.0.0.1", 3000);
remoteFileClient.setUpConnection();
String fileContents =
remoteFileClient.getFile("C:\\WINNT\\Temp\\RemoteFile.txt");

remoteFileClient.tearbDownConnection();



System.out.printin(fileContents);

main J77EA# 1P HihbE Rl 5 PN S E0SL 614K T 4> RemoteFileClient X % . #% FoR &L T — /MR e
ARG 2RI ER: . PR R iy WA RE AR S5 2 R AT 2 I SCA o 350 J5 5 7 Uity P R 45 28 R B2 o FRAT TR AE
SR SO 4T BN 2 & LA IE & 5 HER -

B
FAES setUpConnection 777k, SIS &R A RIEB I R VFBAT V7 AR I HCE
public void setUpConnection() {

try {

Socket client = new Socket(hostIp, hostPort);

socketReader = new BufferedrReader(

new InputStreamReader(client.getInputStream()));

socketwriter = new Printwriter(client.getoutputStream());

} catch (unknownHostException e) {
System.out.printin("Error setting up socket connection: unknown host at " + hostIp + ":" + hostPort);
} catch (I0Exception e) {

System.out.printin("Error setting up socket connection: " + e);
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Socket client = new Socket(hostIp, hostPort);

FATEERZF M InputStream 25521 BufferReader X%, XFEFA AT LU G P BUCBERAT T
Tk, FATEE OutputStream X %15 2 PrintWriter 1, IXFEFRATTEL T LK BRA TG K RIXBIRS 24 T .

socketReader = new BufferedReader(new InputStreamReader(client.getInputStream()));

socketwriter = new Printwriter(client.getOutputStream());
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public String getFile(String fileNameToGet) {

stringBuffer fileLines = new StringBuffer();



try {
socketwriter.println(fileNameToGet);

socketwriter.flush(Q);

String line = null;
while ((Tine = socketReader.readLine()) != null)
fileLines.append(line + "\n");
} catch (I0Exception e) {

System.out.printin("Error reading from file: " + fileNameToGet);

return fileLines.toString();
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StringBuffer fileLines = new StringBuffer();

7E try catch B, FRATIE A & B Q1) PrintWriter X 5K AGETRAT TG K o
socketwriter.println(fileNameToGet);

socketwriter.flush(Q);

TR IATIHA] PrintWriter 1 flush() /751 AN G E o 1K 22 s i BT B0 A0 2R 55 & i A S T B
%7
— HRATR B AL BB JA TR P B o AT 75 E A A R 1Y InputStream, JEAE—> while
P H BufferReader X% 11) readLine Jik . AT K SRECEI W RE—ATU INE 444 fileLines 1] StringBuffer
MG, AR AT I — A TR R AR R 17
String line = null;
while ((1ine = socketReader.readLine()) != null)
fileLines.append(Tine + "\n");
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public void tearbDownConnection() {
try {
socketwriter.close(Q);
socketReader.close();
} catch (I0Exception e) {

System.out.printin("Error tearing down socket connection: + e);
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You can find the complete code listing for RemoteFileclient at Code listing for RemoteFileClient .
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import java.io.¥;

import java.net.*;

public class RemoteFileServer {
protected int listenPort = 3000;
public static void main(string[] args) {
3
pubTlic void acceptConnections() {
3
public void handleConnection(Socket incomingConnection) {

3
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public static void main(string[] args) {

RemoteFileServer server = new RemoteFileServer();

server.acceptConnections();
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public void acceptConnections() {
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try {
ServerSocket server = new ServerSocket(listenPort);
Socket incomingConnection = null;
while (true) {
incomingConnection = server.accept();
handleConnection(incomingConnection);
3
} catch (BindeException e) {

System.out.println("Unable to bind to port " + TistenPort);

} catch (I0Exception e) {

System.out.printin("Unable to instantiate a ServerSocket on port: + TistenPort);
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public void handleConnection(Socket incomingConnection) {
try {
outputStream outputToSocket = incomingConnection.getoutputStream();

InputStream inputFromSocket = incomingConnection.getInputStream();

BufferedReader streamReader =

new BufferedReader(new InputStreamReader(inputFromSocket));
FileReader fileReader = new FileReader(new File(streamReader.readLine()));

BufferedReader bufferedFileReader = new BufferedReader(fileReader);
Printwriter streamwriter =
new Printwriter(incomingConnection.getoutputStream());
String Tine = null;
while ((line = bufferedFileReader.readLine()) != null) {

streamwriter.printin(line);

fileReader.close();

streamwriter.close();



streamReader.close();
} catch (Exception e) {

System.out.printin("Error handling a client: " + e);
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FileReader fileReader = new FileReader(new File(streamReader.readLine()));

BufferedReader bufferedFileReader = new BufferedReader(fileReader);

String line = null;

while ((line = bufferedrileReader.readLine()) != null) {
streamwriter.printin(line);

}
AR T VRN R . AL TRAT - RSN

FileReader fileReader = new FileReader(new File(streamReader.readLine()));
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BufferedrReader bufferedFileReader = new BufferedReader(fileReader);
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public void acceptConnections() {
try {
ServerSocket server = new ServerSocket(listenPort, 5);
Socket incomingConnection = null;
while (true) {
incomingConnection = server.accept();
handleConnection(incomingConnection);
3
} catch (BindeException e) {
System.out.println("Unable to bind to port " + TistenPort);
} catch (I0Exception e) {
System.out.println("Unable to instantiate a ServerSocket on port: " + TistenPort);
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SKRIERE, HIRATIRSS 2R T A B B DR, (EAT 2-6 ICAERAA ), 5% 7 MIER B 4 .
TRATVRFAE RSS2 7 491 v o) 3 4] 7 20 P o R o) ) R 2B A T 3% B2 P
RhEER, H—Wa

XA 12 handleConnection J7VIRIZE 14, B4 7 A —ANET I ZRRE R AL B2 o FRAT P I8 5 PR AN 29
KiTit e X—AEmOGEEARS, 2 F RSN 21 ConnectionHandler # H2.

public void handleConnection(Socket connectionToHandle) {

new Thread(new ConnectionHandler(connectionToHandle)).start(Q);

1X AN J7 5 F1 RemoteFileServer AT T 1R K I AR 4 o 78 e 55 2% ¥ %2 — N 3% 2 )5 J AT U5 %8 Y
handleConnection, {HILZEFA K Socket X% AE45 ConnectionHandler H)—ANSEH, IXANSER & 2 L 2R . il
i ConnectionHandler, F A 1613 T —NB1 ) Thread X % Jf: J3 82 >k . ConnectionHandler [ run 77122 5 Socket
X% B 5 R S AR, X LD ZE RemoteFileServer [ handleConnection J7 47 Hid .

AEBEER: B



IX 42 ConnectionHandler ZEH() 451«
import java.io.*;

import java.net.*;

public class ConnectionHandler implements Runnable{

Socket socketToHandle;

pubTlic ConnectionHandler(Socket aSocketToHandle) {

socketToHandle = aSocketToHandle;

public void run() {
}

A B TFA G B ] oo BBATTIHABSE—FF, BTN java.net F java.io . XK HA—ASLH 4L =,
socketToHandle, ‘EAFH T IXAN S ZEHEAE Y Socket.

XA KIS T2 — A~ Socket I 11X G 2411445 socketToHandle.

W, XKL T Runable #2111, SEHLXANE L S0 run() 7% . BHG FRAT4 1018 run J5iE1)
M. AR FNE, APEZAISFIZEHT7E RemoteFileServer ZEH 4 FH 1) —Ff
SEFL run() 7%

XEFRATSEIN run Ji% o TN ITVETRATRIOE S R, 380 R S 4 422 (1) 152
Ja R HAE .

public void runQ {

» RS e

d

try {
PrintwWriter streamwriter =
new Printwriter(socketToHandle.getoutputStream());
BufferedReader streamReader =
new BufferedReader (new

InputStreamReader(socketToHandle.getInputStream()));

String fileToRead = streamReader.readLine();

BufferedrReader fileReader = new BufferedReader(new FileReader(fileToRead));

String line = null;
while ((1ine = fileReader.readLine()) != null)

streamwriter.printin(line);

fileReader.close();

streamwriter.close();

streamReader.close();
} catch (Exception e) {

System.out.printin("Error handling a client: + e);



ConnectionHandler 1] run()J7:523L T RemoteFileServer [f] handleConnection J7iEMIThAE. 145G, FoAl]
1B 1L BufferReader il PrintWriter 5% T InputStream F1 OutputStream (5% Hiliid getOutputStream() /7=
getinputStream() 775D . & FRFEAT—ATAT 012U AF .

FileReader fileReader = new FileReader(new File(streamReader.readLine()));
BufferedReader bufferedFileReader = new BufferedrReader(fileReader);
String line = null;
while ((line = bufferedrileReader.readLine()) != null) {

streamwriter.printin(line);

}

o, FATNIZMNE 7 b sk — N U SO AT, AR E IR AN B AR Bl — ) File XI5, {H] File
X G KB FlleReader X} G KIS, SRJE¥ FileReader X %K —A BufferReader %I % M SLUF
BAIEEE—A while JEIATPREATAT I, YRR, ERATWRSEAR, readline Tk fHIE. — HIATIR
HaEds, FATKE TN R line 1, ARG eATEE & imS 12 UINERIEL S, BT I B
Piio
ZRERGHREG

B 2 R MRS A B A W, (R TRATTAT SA 7B T, S Rli— T G g A Al 2 e A i 45 s (1) 4
7%

1. 1B acceptConnection J7¥%, i F 50 ANMBRIAIEREL H K SL4k—> ServerSocket X%, 4 H

A DMEESRE, HFHKT 1.
2. 152 handleConnection /77, i ConnectionHandler %} % KA1 (K] Thread ZEfE.
3. S ConnectionHandler 25, f&H] RemoteFileServer [1) handleConnection J7 7% HI{%AY .

YR A] LLLE Code listing foruuititnrezdedremoterileserver 3k BY MultithreadedRemoteFileServer HJACHE %13 .
COnneCtiOnHandler E‘J%%’fﬁﬁ%ﬁ Code Iisting for connectionHandler o

it

A

R R IATA H I MultithreadedServer 23 75 25 /7 i 1 3K 1% $52 I 75 — A B (1) 26 2 b Q1) &
ConnectionHandler . IX 5t SR A — HEFE S AL TS5 A0IRAS o B — AN ERFERT T RGEKRULIFA A L TE .
WERTERE R REHIEN EZN R, MR RS 22 R nT B . FRATT B B R 45 48 A4 e S A R4
We? FRATT T LU BE— AN BRI H st A R SR 3 2, IR B 22k an R A

o CEBRET N AT A TR A H .

o AMTHTEE)H) ConnectionHandler ZEFE— K

SEIB I, A5 2 R I A s Dnade et i ACAS IF AN T BRI AL S . SEFr b2 7 i IR AN 7 22
FEATARS] o AEIRSS U, AEIRSS 3 J3 BhIN AT — € £ 1) ConnectionHandler X%, #iAH N IKIERHEE
Fetrh, AL R T R R g R . X EARZ JATRAW KB40, Bln, BTN AZI0 468 1 a5
T ST N RE 18 H B RE .
HE: BAIIASYW A acceptConnection J7ik.
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Creating the PooledRemoteFileServer class fl/# PooledRemoteFileServer 2§
1X /& PooledRemoteFileServer 21 45 1

import java.io.*;
import java.net.*;

import java.util.*;

public class PooledRemoteFileServer {
protected int maxConnections;
protected int listenPort;

protected ServerSocket serverSocket;

public PooledrRemoteFileServer(int aListenPort, int maxConnections) {
TistenPort = aListenPort;
this.maxConnections = maxConnections;

}

public static void main(String[] args) {

}

public void setUpHandlers() {

}

public void acceptConnections() {

}

protected void handleConnection(Socket incomingConnection) {

}

}

EH AT import iIBAJNVAXAEF KT o AVEIE T — F L&t

o FRATVIRSS A AT LAR] I B2 52 10 e K2 i A

o ENEEMG .

o ServerSocket, WK IIERAE K.

1 724 g 1V RN e K

AT A — main JPEFI AL = AT B FRATSTEA AN 2. IAETRA MU SN3E setUpHandlers
J7iERIEE T F maxConnections [FIFE41 H 1] PooledConnectionHandler SE41, LA BIAN vk f5G s BAT 1 2H 11
—#F£, acceptConnection J7 v W T B4 %% S ¥iit,  handleConnection J5 V22 A B 45> 61 3 58 1 ) B2
LB main J5¥%

KR BATEIE S S 1) main T8, ERAIE—> PooledRemoteServer Sk Ab P & 2 H 1% 1 inidi 42,
R E 2R I
public static void main(String[] args) {

PooledrRemoteFileServer server = new PooledRemoteFileServer(3000, 3);

server.setUpHandlers();

server.acceptConnections();

main J7 AR L. SE]4L—4> PooledRemoteServer X%, %X G illid il B setUpHandlers J7 &A1 =/~
PooledConnectionHandler X%t . — HXf %Al 5¢kE, JHH acceptConnection J5 1245 F & dA 442 %4z



wEEZLEERF

public void setUpHandlers() {
for (int i = 0; i < maxConnections; i++) {
PooledConnectionHandler currentHandler = new PooledConnectionHandler();

new Thread(currentHandler, "Handler " + 1i).start();

setUpHandlers J5: 6% 7 maxConnections /> PooledConnectionHandler, 78I fE b JE3hE .
—/NE7K T Runnable #2 L X GAE W S ECR A1 Thread X% R VFIRATT A Thread [ start 51k, FHEE
Runnable 1) run J7iE# . #ef)ifi, FRATIK PooledConnectionHandler &5 A A b PG KK IERE . IXF
A FRREAEE H R IAT o FETRATHIZRGBI A AN T 3 N, H— BRSSHIT IR Rivrx AN e A ]

KhPE
X FATSZIEMUE 1) handleConnection 7775, e RACHE AL BE—AN%E 23] PooledConnectionHandler.

protected void handleConnection(Socket connectionToHandle) {
PooledConnectionHandler.processRequest(connectionToHandle);

}

IAEFAT 223K PooledConnectionHandler SRANEE T A2 N1z, processRequest J7 12 & ANE A 11k
iX & PooledConnectionHandler 25 [ 454 :

import java.io.*;

import java.net.*;

import java.util.*;

public class PooledConnectionHandler implements Runnable {
protected Socket connection;

protected static List pool = new LinkedList();

public PooledConnectionHandler() {
}
public void handleConnection() {
}
public static void processRequest(Socket requestToHandle) {
}
public void run() {
3
}

EXANWF-2EA ConnectionHandler AEF%, (HUE AR 2 A PIEBEM N J7 . XA A AN IR S 451 A% 1
e connection, H HI# M 21 Socket
o —NEAN LinkedList %F, FRA pool, {7 B4 I%EH K] connection.
X H A2 PooledConnectionHandler Z51K) processRequest /772 ‘Bl N IFIE KN 23t b, JF 40



FoAth G AT MIERA, PO e B NEE
public static void processRequest(Socket requestToHandle) {
synchronized (pool) {
pool.add(pool.size(), requestToHandle);
pool.notifyAl1(Q);

XA TG B2 java BT synchronized UAT AR — 2695 5LA1TR o FRAT LI S — AN G A8 T Thi R i 4
.

T, —E X

o BTV (HALHY) , EHATI AT LAREFT R .

o BB AN B, UK Ay AT IR T VA 2R .

FTEL, 45 A ZABAT X4 B thaii 7 synchronized SSHE“F (1) 7714 doSomething I, A2 A% B SRIH.
8. WRtE i, M A SRINE] T I R85, HARTAT S EA T LU X% B 4747 synchronized JCBEF- (1)
7

i synchronized B K FHIEE — NANRIIE S M 8h4  VR W] LARIARATN %, AN IE RS A BHZE T %
PN FERATM7RBIH, processRequest 7757 H — synchronized FHZE] pool X% (ERE /& — M7
T BB LinkedList X% FATMHOX LG ¥ BE H 2 [F]— I TR AN T AT 24N % S48 o it

IAETRAI R DA — DRG] DUV R, v LUK E N RS N2 LinkedList SRR — BXf
BrrERAs e e, A QN AR A A R UG g B, R e EBh DAL T .
pool.notifyAll1(Q);

FTE 4k 7K Object HT2RARGE K T notifyAll J5ik. XN EMERATE T REHS I wait J71k45 A ki 40
HAZEFE — L4 DR 2 o a2 U HAD AR AL SRR XA A A2

MEERH IREUER
X IRATISZIL PooledConnectionHandler MBS HT run Jivk, CWERRERM, — HIERME T &%
‘EALRIAbHE,

public void run() {
while (true) {
synchronized (pool) {
while (pool.isEmpty()) {
try {
pool.wait();
} catch (Interruptedexception e) {

return;

¥

connection = (Socket) pool.remove(0);

3

handleConnection();



HUTH B HER, — RS A & — o S Bl A . AEFRA TR Grh, (et b = A8
SERPEER A %R . BE PooledConnectionHandler 75 H LI ZkREH 21T, FHE i 8 pool 1] wait 7774
FHZE. 4 processRequest /774 H] notifyAll J5i2:1), B4 H PooledConnectionHandler X %42 213l 411, &4
Camies 1o B ANERMEH wait 775, I H R while TER 51 PO ES b A —ANEH:, B
PLEEM SR, HAWZFEGR 55 . S — NSRRI E it P AR Bk while P35, FER8 DB 3k
WU — AN

connection = (Socket) pool.remove(0);

— HARPREGFE SR 7T M4, &M H handleConnection J7 i K3 T AL T
FERATRGIR, Bt nl BE AR SIRBOR T 4 HERE, UGB RR 7o HEERIBPHZ R4
R, HALIEL WA S48 R B R IE B I BB b o 20T whil TE3R 55112, pool CATEAS, Zfiss
BRI AR BT A B
WA — G EER, 2 run JTVEAE —ANH 581, processRequest 7775 A& U K5 1% H N pool FrATg 2
Js R R wait J5 i e0R O, AR B R BT BT R . i e VR A AR [ 2D JE R R SRR SR AU
REEEERE: £IX
FATELHE S I handleConnection 572, ERIMIBUERL LRI, AEH EATIFAESS RS ER
public void handleConnection() {
try {
PrintwWriter streamwWriter = new Printwriter(connection.getoutputStream());
BufferedrReader streamReader =

new BufferedReader(new InputStreamReader(connection.getInputStream()));

string fileToRead = streamReader.readLine();

BufferedReader fileReader = new BufferedReader(new FileReader(fileToRead));

String line = null;
while ((Tine = fileReader.readLine()) != null)

streamwriter.printin(line);

fileReader.close();

streamwriter.close();

streamReader.close();
} catch (FileNotFoundException e) {

System.out.println("Could not find requested file on the server.");
} catch (TI0OException e) {

n

System.out.println("Error handling a client: + e);

A 2 BRI P IR 45 7%, PooledConnectionHandler 5 — handlerConnection J773%. X 5L (fACHS Al
AEIEB A run VRIS —FE. 1556, FATT OutputStream F InputStream 1255 PrintWriter Al
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Code listing for URLClient

import java.io.¥;

import java.net.*;

public class URLClient {
protected HttpURLConnection connection;
public String getDocumentAt(String urlString) {
SstringBuffer document = new StringBuffer();
try {
URL url = new URL(urlstring);
URLConnection conn = url.openConnection();
BufferedReader reader =

new BufferedReader(new InputStreamReader(conn.getInputStream()));

String line = null;
while ((1ine = reader.readLine()) != null)

document.append(line + "\n");

reader.close();
} catch (MalformedURLException e) {

System.out.println("Unable to connect to URL: + urlstring);

} catch (I0Exception e) {

System.out.println("IOException when connecting to URL: + urlstring);

return document.toString(Q);

}
public static void main(string[] args) {
URLCTient client = new URLClient();

String yahoo = client.getDocumentAt("http://www.yahoo.com");

System.out.println(yahoo);

3
Code listing for RemoteFileClient

import java.io.*;

import java.net.*;

public class RemoteFileClient {
protected BufferedReader socketReader;

protected Printwriter socketwriter;



protected String hostIp;

protected int hostPort;

public RemoteFileClient(String aHostIp, int aHostPort) {
hostIp = aHostIp;
hostPort = aHostPort;

3

public String getFile(String fileNameToGet) {

stringBuffer fileLines = new StringBuffer(Q;

try {
socketwriter.println(fileNameToGet) ;

socketwriter.flush(Q;

Sstring line = null;
while ((Tine = socketReader.readLine()) != null)
fileLines.append(line + "\n");
} catch (I0Exception e) {

System.out.printIn("Error reading from file: " + fileNameToGet);

return fileLines.toString();
}
public static void main(string[] args) {
RemoteFileClient remoteFileClient = new RemoteFileClient("127.0.0.1", 3000);
remoteFileClient.setUpConnection();
String fileContents =
remoteFileClient.getFile("C:\\WINNT\\Temp\\RemoteFile.txt");

remoteFileClient.tearbownConnection();

System.out.println(fileContents);
3
public void setUpConnection() {

try {

Socket client = new Socket(hostIp, hostPort);

socketReader =
new BufferedReader(new InputStreamReader(client.getInputStream()));

socketwWriter = new Printwriter(client.getOutputStream());

} catch (UnknownHostException e) {

System.out.printin("Error setting up socket connection:

unknown host at " + hostIp + ":" + hostPort);

} catch (IOException e) {



System.out.printin("Error setting up socket connection: " + e);
3
}
public void tearbownConnection() {
try {
socketwriter.close();
socketReader.close();
} catch (IOException e) {
System.out.printin("Error tearing down socket connection: " + e);

Code listing for RemoteFileServer

import java.io.*;

import java.net.¥*;

public class RemoteFileServer {
int TistenPort;
public RemoteFileServer(int aListenPort) {
TistenPort = aListenPort;
}
public void acceptConnections() {
try {
ServerSocket server = new ServersSocket(listenPort);
Socket incomingConnection = null;
while (true) {
incomingConnection = server.accept();
handleConnection(incomingConnection);
}
} catch (BindeException e) {

System.out.printin("uUnable to bind to port " + listenPort);
} catch (IOException e) {
System.out.println("Unable to instantiate a

ServerSocket on port: + listenPort);

}
pubTlic void handleConnection(Socket incomingConnection) {
try {
OutputStream outputToSocket = incomingConnection.getoOutputStream();

InputStream inputFromSocket = incomingConnection.getInputStream();

BufferedrReader streamReader =

new BufferedReader(new InputStreamReader(inputFromSocket));



FileReader fileReader = new FileReader(new File(streamReader.readLine()));

BufferedReader bufferedFileReader = new BufferedrReader(fileReader);
PrintwWriter streamwriter =
new PrintwWriter(incomingConnection.getoutputStream());
String line = null;
while ((line = bufferedFileReader.readLine()) != null) {

streamwriter.println(line);

filerReader.close(Q);

streamwriter.close();

streamReader.close();
} catch (Exception e) {

System.out.printin("Error handling a client: + e);

}
public static void main(string[] args) {
RemoteFileServer server = new RemoteFileServer(3000);

server.acceptConnections();

}
Code listing for MultithreadedRemoteFileServer

import java.io.*;

import java.net.¥*;

public class MultithreadedRemoteFileServer {
protected int listenPort;
public MultithreadedRemoteFileServer(int aListenPort) {
TistenPort = aListenPort;
}
public void acceptConnections() {
try {
ServerSocket server = new Serversocket(listenPort, 5);
Socket incomingConnection = null;
while (true) {
incomingConnection = server.accept();
handleConnection(incomingConnection);
}

} catch (BindException e) {

System.out.printin("Unable to bind to port " + TlistenPort);

} catch (I0Exception e) {



System.out.println("Unable to instantiate a

ServerSocket on port: + listenPort);

}
public void handleConnection(Socket connectionToHandle) {
new Thread(new ConnectionHandler(connectionToHandle)).start(Q);
}
public static void main(string[] args) {
MultithreadedRemoteFileServer server =
new MultithreadedRemoteFileServer(3000);

server.acceptConnections();

}

Code listing for ConnectionHandler

import java.io.*;

import java.net.*;

public class ConnectionHandler implements Runnable {
protected Socket socketToHandle;
public ConnectionHandler(Socket aSocketToHandle) {
socketToHandle = aSocketToHandle;
}
public void runQ {
try {
PrintwWriter streamwriter =
new Printwriter(socketToHandle.getOutputStream());
BufferedReader streamReader =

new BufferedReader(new InputStreamReader(socketToHandle.getInputStream()));

String fileToRead = streamReader.readLine();
BufferedrReader fileReader =

new BufferedReader(new FileReader(fileToRead));

String line = null;
while ((1ine = fileReader.readLine()) != null)

streamwriter.printin(line);

fileReader.close();

streamwriter.close();

streamReader.close();
} catch (Exception e) {

System.out.printin("Error handling a client: + e);



Code listing for PooledRemoteFileServer
import java.io.*;
import java.net.¥*;

import java.util.*;

public class PooledRemoteFileServer {
protected int maxConnections;
protected int listenPort;
protected ServerSocket serverSocket;
public PooledrRemoteFileServer(int aListenPort, int maxConnections) {
TistenPort = aListenPort;
this.maxConnections = maxConnections;
}
public void acceptConnections() {
try {
ServerSocket server = new ServersSocket(listenPort, 5);
Socket incomingConnection = null;
while (true) {
incomingConnection = server.accept();
handleConnection(incomingConnection);
}
} catch (BindeException e) {

System.out.printin("uUnable to bind to port " + listenPort);
} catch (IOException e) {
System.out.println("Unable to instantiate a

ServerSocket on port: + listenPort);

}
protected void handleConnection(Socket connectionToHandle) {
PooledConnectionHandler.processRequest(connectionToHandle);
}
public static void main(String[] args) {
PooledRemoteFileServer server = new PooledRemoteFileServer(3000, 3);
server.setUpHandlers(Q);
server.acceptConnections();
}
public void setUpHandlers() {
for (int i = 0; i < maxConnections; i++) {
PooledConnectionHandler currentHandler =
new PooledConnectionHandler();

new Thread(currentHandler, "Handler " + i).start(Q);



}

Code listing for PooledConnectionHandler
import java.io.*;
import java.net.¥*;

import java.util.¥*;

public class PooledConnectionHandler implements Runnable {

protected Socket connection;

protected static List pool = new LinkedList();

public PooledConnectionHandler() {

}

public void handleConnection() {

try {

Printwriter streamwriter = new Printwriter(connection.getOutputStream());
BufferedReader streamReader =

new BufferedReader(new InputStreamReader(connection.getInputStream()));

String fileToRead = streamReader.readLine();

BufferedrReader fileReader = new BufferedReader(new FileReader(fileToRead));

String line = null;
while ((1ine = fileReader.readLine()) != null)

streamwriter.printin(line);

fileReader.close();

streamwriter.close();

streamReader.close();
} catch (FileNotFoundException e) {

System.out.println("Could not find requested file on the server.");
} catch (IOException e) {

System.out.println("Error handling a client: + e);

}
public static void processRequest(Socket requestToHandle) {
synchronized (pool) {
pool.add(pool.size(), requestToHandle);

pool.notifyAll1(Q);

3
public void run(Q {

while (true) {



synchronized (pool) {
while (pool.isempty()) {
try {
pool.wait();
} catch (InterruptedException e) {

return;

}

connection = (Socket) pool.remove(0);

3

handTeConnection();
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