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interface I {
void methodl(int v);

interface J {
void method2();

abstract class A implements I, J {
protected int m = 20;
public void method3() {
System.out.println(this);

}
public String toString() {
}

return "a";
class B extends A {
public void methodl(int v) {
System.out.println("bl " + v);
}
public void method2() {
System.out.println("b2 "+ this.m +
}

class C extends A {
protected int m = 10;
public void methodl(int v) {
System.out.println("c1 "

+ super.m);

+ V);

}
public void method2() {
System.out.println("c2

+ this.m + + super.m);

}
public String toString() {
}

return "c";
class D extends C {
public void method2() {
System.out.println("d2

+ this.m + + super.m);
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class E extends Thread {
private Map<String, String> map = new HashMap<String, String>();
public E(Map<String, String> map) {
this.map = map;

}
public E(String filename) {
load(filename); // (1)

public void load(String filename) throws IOException {
BufferedReader br = new BufferedReader(new FileReader(filename));
String line = "";
while ((line = br.readLine()) != null) {
String[] items = line.split(",");
map.put(items[0], items[1]);

br.close();

public void run() {
map.forEach((k, v) -> System.out.println(k +

+V));

}

public class MainTest {

public static void main(String[] args) {

[/ (2)
A el = new A();
A e2 = new B();
A e3 = new D();
B e4 = e2;
B e5 = e3;
D e6 = new C();
I e7 = (v) -> System.out.println("e7 " + v);
J e8 = () -> System.out.println("e8 " + m);
J e9 = new D();
A el0 = new A() {
public void methodl(int v) {
System.out.println("el0 " + v);
}
public void method2() {
System.out.println("el0 " + m);

}
}s

[/ (3)

A[] elements = {new C(), new B(), new D(), el@};

for (int i = @; i < elements.length; i++) {
System.out.println(elements[i]);
elements[i].method1(i);
elements[i].method2();
elements[i].method3();
}
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List<Integer> intList= Arrays.asList(5, 3, 4, 7, 2);
List<String> a = intList.stream()

filter(i -> i > 3)

.map(i -> "" + 1 * i)

.collect(Collectors.toList());
int b = IntStream.range(1, 10)

filter(i -> i%2 !'= 0)

.map(i -> i * i)

.reduce(@, (i, j) -> i + j);
String c =

6
new E("testl.csv").start();
new E("test2.csv").start();
new E("test3.csv").start();

// ¢ = "53472"
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compile error§ E’dciCt. 1 0o|fE MdYstn, ZHo}

1. oA E MAEX LRI EE
AEE =52 (108)

2 027t YloX =5

public E(String filename) {

try {
load(filename); // (1) Unhandled Exception Type IOException

} catch (IOException e) {
e.printStackTrace();

}
IOException2 YLHH0||(F, HutY M3 exception)0| 22 Hut 0f2

try/catch 122 F7I5t0f Hutd of|2{E Bl¥ + ACh

Syt

2. #12] main() HAE0A= e

18E e107tX] AN E 4/8stn ot o JollM At
2 olzier AW of2{7} "=

1e
3_% ofM H1 o|gE XtMIS| MEstat (10H)

e1= compile error; cannot create A abstract class object

e4= compile error; cannot convert from A to B

e5+< run-time error; ClassCastException: D cannot be cast to B
e6= compile error; cannot convert from Cto D

e8= compile error; m cannot be resolved to a variable

3. 22| main() HIAEOM M elementsOlCt methods1 ~ method3 HAEES AMalist &A
IE X1 o|gE XHMIS| HESI2t (dynamic binding0ll F2]). (10%)

c // this C => this.toString()2 ¢

¢1 0 // C.method1(0)

c2 10 20 // C.method2()

¢/l C.method3() 2127 => A.method3() E&38HE=C => thisE C => C.toString()

a/l this= B => this.toString()2 B.toString() 812 L7 => A.toString() ZE3HA a

b1 1 // B.method1(1)

b2 20 20 // B.method2() this.m = super.m = 20

a /l B.method3() 812 LI7F => A.method3() EE35t=0| => this= B => B.toString() 81217} => A.toString()
¢/l thise D => this.toString()2 D.toString() 812 L7t => C.toString()

c1 2 // D.method1(2) S12LI7F => C.method1(2)

d2 10 10 // D.method2() this.m = super.m = 10

c // D.method3() 127 =>C. method3() #E3st=0l => thiss D => D.toString() 812LI7 => C.toString()
a/l e109| thisE A => this.toString()2

e10 3 // e10.method1(3)

€10 20 // e10.method2() super.m = 20

a/l e10.method3() £&35t=0 => thisis A => A.toString()
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4. F¢ StiATh Fo HAEERR QAEDo[AZ? IEMAM GAE Ol XM 2F
otet. AN Fo ZH2E ALEstn AN AELO|AE AHESI=71? (10F)

Abstract Class (4 22l2)= HtEA| 6L 0|AO] abstract method(FEAMMHALE)E 71X|H,
x
T

HHE 48 =+ glCh

E
% A HAEE WO

IRl 2 2= HEA =4

(method override) djOF $tC}.

Abstract Method (F& HAE)E HAE M Qln ¥ L{E0| = HIAEO|CEL Eg.)
void method1(int)2} void method2()= FAHALE

Interface (AE{HO|2)= SH20M FEBHOF St SEE XIEsts ALEds FUE. Xt

M QIE{HO|AE AI2ECEMN LC}HE 4&0| 7}s5IC E.g.) interface |, interface J

Fo A (YUtHS LU AE+FHHAE HE)E S8
S

B2 (abstract)2 A&6iA 19
HEh)= 7|5 (abstract) ¥
3}
=

(implements)2 ZHE2R

5. #12 main() HIAENA a bel H¥ ZuE Hoj2l. 2|1, intListE lambda2t
stream= 0| 85}0{, c="53472"2 HEsl= LE= E/dsle} (103H)

a = [25, 16, 49]
b =165 (=1+9+25+49+81)
¢ = intList.stream().map(l -> “" + i).reduce("”, (i, j) -> i + j); // ¢=53472

6. 22l ES implements RunnableS At25t0| Thread 445t H¥st= I =E T

slat. (5, 222 EQF main() HAE WHEE £7) (5H)

class E implements Runable {
/ HETHE S
}

public static void main(String[] args) {
new Thread(new E("testl.csv")).start();
new Thread(new E("test2.csv")).start();
new Thread(new E("test3.csv")).start();
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7. #12] main() HIAE0|AM Thread7t 370 WMEIYS W, ¥ =M7t BZE=E(F, t1, t2,

t37t =XtXo=2 M3y IS E M2l (Thread?| join() HIZE ALE) (10H)

Thread t1 = new Thread(new E("testl.csv"));
Thread t2 = new Thread(new E("test2.csv"));
Thread t3 = new Thread(new E("test3.csv"));

tl.start();
tl.join();
t2.start();
t2.join();
t3.start();
t3.join();

8. Process2t Thread?| X}o|H™of| CHs}O| XiA|s| dHslat (5H)

rocess§ YD, 2AE7| 2o vt FAII,
Z2MAZE HE program/applicationlt SY?
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9. Mutex, Semaphore, MonitorZt F2QIX| XtA|5] dHstzt (10H)

Mutex Semaphore(also known as Mutex) controls only one thread at a time executing on
the shared resource by lock & unlock. FEAZ HE[AY Y =230l SFXHRO| Cfst
& 7|2k(synchronization)E <¢loll oHHo| stLto] A EZ M2 & = JAEEF lock/unlock
A|FAELE

Counting Semaphore(also known as Semaphore) controls the number of threads
executing on the shared resources by acquire & release. MOtZEO{ZF HE|AZ
ZR2JHOM XA st F7|Sk(synchronization)E flo X|dst 7{$2| A ENX|
SAlo] H&l0o| 7155 SHH acquire/releaseE Sl counting 757t Z4/FIHEICE

Monitor controls only one thread at a time, and can execute in the monitor (shared
object) by wait & notify/notifyAll. RL|E{Et HE|AYTY Z=MOA SFXHHO CHSt
&7|2k(synchronization)& ¢ Al2st= Zez2 FEHAQL FUst JiEo|L, SRXAHS
SLE Nz Festo] stHof| Sty HWS =& siELC
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10. Producer-Consumer ProblemO| F2QIX|? synchronized 7|9E7F 2AQAX|? wait(),

notifyAll) H2E7 SHUX|? XENIS| LHetat. (10%)

Producer() {
synchronized put(item) {
while(count >= buffer.length) { wait(); }
count++
<<< critical section: Put item into shared buffer >>>
notifyAll(); // signal

}

Consumer() {
synchronized take i) {
while(count <=0) { wait(); }
count- —
<<< critical section: Take item from shared buffer >>>
notifyAll(); // signal
} return item;
}

Producer-Consumer Problem 2 O{2] 7§e| A ES O{EA 7|3t Al7to Bt
= Ho|ct. 28 E H I (bounded-buffer)0i 01218 2| Producer 2t Consumer 7} HZ28HA,
Producer = HIO|E|E M/MdsiA| 21, Consumer & H|O|E{E HI{Of|A THLHO| 2L},

synchronized 7| EE AI2610] oSt I E SE20| 62| 72| A Eo0f QAT SHA THEHo]
SiLiM Exf0| EE ot

wait() HIZE+= Producer OlAM= W7t 715 &S F¢
3%), o oY Ho|E & X2lg = gleoz AZES Y
A

onsumer A= HE7} H|YS
CH7| MEHZE THFT

LN

g?tlileA"O HAEE AYETL critical section 2 CF AF%H £, CHE 7|5t U= AYHEE
==

11. TCP vs UDPO|| CHSI] XiM|S] G2} (107H)

TCP is a connection-oriented reliable stream transport protocol. HZ&A (
Wolof o) ME[Y (HAX] HMES MES = AZ. ZE HO|E0 Cist S0 AZ. {30
obdxom Zt £ QY M2 HoIFE Z2ES,)

UDP is a connectionless unreliable datagram transport protocol. HI#Z™ (HZ 20|
8i0| Clo|HE &4leh HM2E (HIAX] M&S ME[E = 818, 520 = best-effort

HE G4 Z2EZ.)
TCP AMH - ServerSocket S2fA2} Socket SE{A

TCP E2I0|UE - Socket S22

getinputStream(), getOutputStream()& At2%t OO HE

UDP AMH - DatagramSocket S2{A
UDP Z20|HE — DatagramSocket S22
receive(), send()E A% HIO|F ME
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