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1. Value 22j20|C}, dI7L2 2t (107H)

import java.util.Comparator;
import java.util.Objects;

public class Value implements Comparable<Value> {
private int a;
private int b;

public Value(int a, int b) {
this.a = a;
this.b = b;

}

public int getB() {
return this.b; // b & B2t

}

@Override
public String toString() {
return "(" + this.a + "," + this.b + ")"; // (a,b)2 =

}
@Override
public boolean equals(Object other) {
if (this == other) return true;
if (other instanceof Value) { // Ttef other 7} value ZiX|EtRO|2}H
Value that = (Value)other;
return Objects.equals(this.a, that.a)
&& Objects.equals(this.b, that.b);
}
return false;
}
@Override

public int hashCode() {
return Objects.hash(this.a, this.b); // hash gt &

}

@Override
public int compareTo(Value other) {
return this.a - other.a; // a 2 H|X

}
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2. Lab 2122 main() HIAEQS| MaMZANE o2}l (10H)

public class Lab {
public static void main(String[] args) {

List<Value> vList = new ArraylList<Value>();
vList.add(new Value(1l, 2));

vList.add(new Value(1l, 2));

vList.add(new Value(-3, 4));

vList.add(new Value(-3, 4));

vList.add(new Value(6, -5));

vList.add(new Value(-7, -8));

vList.add(new Value(-7, -8));
vList.sort((Value v1, Value v2)-> vl.getB() - v2.getB());
vList.forEach((v) -> System.out.println(v));
vList.sort(null);

vList.forEach((v) -> System.out.println(v));

Map<Value, Integer> vMap = new HashMap<Value, Integer>();
vMap.put(new Value(1l, 2), 1);

vMap.put(new Value(1l, 2), 2);

vMap.put(new Value(-3, 4), 3);

vMap.put(new Value(-3, 4), 4);

vMap.put(new Value(6, -5), 5);

vMap.put(new Value(-7, -8), 6);

vMap.put(new Value(-7, -8), 7);
vMap.forEach((v, i) -> System.out.println(v +

=> + 1i));

}

//IBE H¥
('7!'8)
('7!'8)
(6!'5)

(1.2)

(1,2)

('3!4)

('3!4)

// vList.sort(null);2 Comparable<Value> compareToE 0|88 AZ &3
('7!'8)

('7!'8)

('3!4)

('3!4)

(1,2)

(1,2)

(6!'5)

// HashSetO|Lt HashMap2 S8t keyadtE 351835tX| =Lt Value A0 hashCode()7t A& L|E[o] 7|
2ol Z2 82 ZE Valuee SUB hashCodeE 7IX|EE2 S5E £ giCl.

(-7,-8)=>7

(1,2)=>2

(6,-5)=>5

(-3,4) =>4
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3. Thread&

1. extends Thread — Thread FciAE AKHotA FHHAEQ! publicvoid run() {...} IR E T

s
public class Multithread extends Thread {
Il ST H=f
@Override
public void run() {
while (true) {

count++;
}
}
}
Multithread th = new Multithread();
th.start();

1

2. implements Runnable — Runnable QIEJH|O|AE Ar<54dtolA
LIS E Tt Uy
public class MultithreadRunnable implements Runnable {
Il 2 A4=f
@Override
public void run() {
while (true) {

count++;
}
}
}
Thread r = new Thread(new MultithreadRunnable());
r.start();

4. Producer-Consumer Problem2 ZL|E{(Monitor)2 Tt8et IEE BEOEC|

X2t (10%3)
public class BoundedBuffer {

private volatile String[] buffer;
private volatile int tail = 0;
private volatile int head = 9;
private volatile int count = ©;

public BoundedBuffer(int size) {
this.buffer = new String[size];

}

// Producer put
public synchronized void put(String data) throws InterruptedException {
while (count >= buffer.length) {
System.out.println("Full buffer: count=" + count);
wait(); // wait

}
System.out.println("producing " + data);

buffer[tail] = data;
tail = (tail + 1) % buffer.length;

count++;

notifyAll(); // signal

H#MHAEQ! public void run() { ...

HttH 271X| extends Thread®t implements RunnableS dE3l1, Xt}
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// Consumer take
public synchronized String take() throws InterruptedException {
while (count <= @) {
System.out.println("\t\tEmpty buffer: count=
wait(); // wait

+ count);

}
String data = buffer[head];

head = (head + 1) % buffer.length;

count--;

System.out.println("\t\t consuming " + data);
notifyAll(); // signal

return data;

5. TCP(Transmission Control Protocol) 2} UDP(User Datagram Protocol)2| S 1} X}0|H

k=1
=

Asigl. XHE A2 =22 U0| AF2St=  ServerSocket 222, Socket 22,

DatagramSocket S2i20]| CHslf HdH3stz2t. (10%)

TCP is a connection-oriented reliable stream transport protocol. @Y (X4 Tol A Woiok &)
HEE (HIAIX] MEss AMEE & US. 2 dlo|Ho it £210] s, W3lo| HE™o=z &
UH BEE MofslFE ZE2ER,)

UDP is a connectionless unreliable datagram transport protocol. HI94ZE (244 4=&l0| gio| HIOIEIE &4l

HIMZIE (HAIX] H&E MEE &= S, 20| S besteffort & Y4 Z2ER.)

ServerSocket 22lAE MH AZMoz ZEto|HE A3M0o| AAFEX| listen 5t accept &

Socket 2tlAaE= ZEI0|HE AFISE MHE connect 5101 getinputStream/getOutputStream £ H|O|E &

DatagramSocket 224 datagram packet 2 send/receive 5= 224
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