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1# import java.io.BufferedReader;[]

6 FE R HE(1/3)

JE R R R R R R AR R R R R AR R XL ERRERRLERE

3 * *

9 * SR E TUSEITER  22E : *

g * *

11 ******************************************************Jf

12

13 // 50261001 %em==(50%) 50261620 wemass(56%)

14 // misw: sEssesE=port number Smess]

15

16 class 58261681

17 {

18= public static void main(String args[]) throws Exception

19 {

20 char local;

21 String file_name;

22

23 /* wismeunn aRes*/

24 Scanner sc = new Scanner(System.in);

25 System.ouwt.print("[gEss]:: =ssaag: ");

26 local = sc.next().charAt(@};

27 System.out.print("[ssss]:: @oames: "),

25 file_name = sc.next();

24

38 RouteNetwork network = new RouteNetwork(local, file_name);
31 ReentrantLock lock = new ReentrantLock(); // lock =& concurrency
32 DatagramSocket socket = new DatagramSocket();

33

34 System.out.println("[g=s=]:: sssures: ");

3s system.out.println("[g=s=]:: [1]: Network Initialization ");
36 System.out.println("[s=s=]:: [2]: Link cost update ");
37 System.out.println{"[g=s=]:: [3]: Exit the program ");

35 System.out.print("[eEss]:: [_]: smms "))
39 network.mode = sc.nextInt(};

48

41 I ssrmey s/

42 while(network.mode = @)

43

44 if(network.mode == 1)

45 1




BufferedReader uip = new BufferedReader(new InputStreamReader(System.in));

i

System.out.println("[sxF2]:: &5 30w =5 IP mPort SRgksssnnss
System.out.println("[=am2]:: &5 seRssseriboreesgsss . R SE  ToEs
System.out.println("[=sse]:: &5 uTe 1P =Port Eammesss");
System.out.println("[Receiver m=]:: Socket =% socket =zms==");
System.out.println("[Receiver g=]:: Local #z=: " + InetAddress.getlocalHost());
System.out.println("[Receiver g=£]:: Local ##: " + socket.getlocalPort());
network.init = 1; // init #=Receiver =: ki
System.out.println{network.vect);

i
—
[

for(int 1 = 8; 1 < network.node - 1; i++) //

{
System.out.print("[Sender @=]:: o + (1 + 1) + " @E=sxIP addr @ ");
String ServerIP = uip.readline();
System.out.print("[Sender g£]:: @2z + (1 + 1) + " Esms1IP port @ ");
network.port_table[i] = new Integer(uip.readLine());
network.addr_table[i] = InetAddress.getByName(ServerIP);

}

network.connect = 1;

Sender sdr = new Sender(network, lock);

Receiver rcv = new Receiver(network, lock, socket);
rev.start();

sdr.start();

rev.join();

sdr.join();

else if(network.mode == 2)

1

System.out.print("[s=ms]:: ssmimses: ")
file name = sc.next();
network.updateVectCost(file _name);

network.over = 8;

Sender sdr = new Sender(network, lock);

Receiver rcv = new Receiver(network, lock, socket);
rev.start();

sdr.start();

FEA E=EE(2/3)




sdr.start();

rcv.join(); Ei‘%:—t‘ *%ﬁﬁ%(3/3)

sdr.join();
else if(network.mode == 3)
1

System.owt.print{"[=asz]:: =Ezss=");

Sender sdr = new Sender(network, lock);

Receiver rcv = new Receiver(network, lock, socket);

rev.start();

sdr.start();

rev.join();

sdr.join();

Thread.slesp(laaa);

break;
b
System.out.println("[s=sz]:: g=surss: ");
System.out.println("[#=F=]:: [1]: Network Initialization ");
System.out.println("[s#=s=]:: [2]: Link cost update ");
system.out.println("[s=s2]:: [3]: Ex1t the program “);

1

system.out.print("[&=g2]:: [_
network.mode = sc.nextInt();

3

sc.close();




1= import java.io.*;

2 import java.net.¥;
3 import java.util.*;

a4

T R R
4

B *
7 *
a8 B

£

SPR ST *

AR RS

£

I L S R EE L et L
/

1a

11 class RouteNetwork

12 {
13
14
15
16
17
18
19
20
21
22
23
24
25
26E
27
28
29
30
31
32
33
34
35
36
37
38
3g
48
41
4z
a3

Class RouteNetwork:

SCER(E PRI R A SR & AR e PR

public int mode; fr s
public int init; P -
public int owver; [/ s
public int node; /7 e
public int link; /o
public int connect; T -
public char name table[]; P
public InetAddress addr_table[]; P -
public int port_table[]; P -
public DistanceVWector wect; fr s
public String msgBuffer[]; P -
public int bufferPointer; =
public RouteNetwork(char local, String file name) throws Exception
!

mode = @;

init = @;

node = @;

link = @;

connect = 8;

msgBuffer = new String[28];

bufferPointer = -1;

Scanner file = new Scanner(new FileReader(file_name});
String cntseq = file.nextLine()};
for(int 1 = @; 1 < cntseq.length(); i++)

{

e

seq.charAt(i) <=

node++;




45
46
47
48
44
5a
51
52
53
54
55
=1
57
1
59
6
Bl
62
B3

B85
66
67
68
69
7
71
72
73
T4
75
76
77
78
79
sa
81
82
83
84
85
Beo

o

¥

b
while(file.hasNext(})

file.nextLine();
link++;

¥

System.out.println{"[=gF=]:: s#zssms: " + node +

» EEEE

this.name_table new char[node];
this.addr_table new InetAddress[node];
this.port_table = new int[nocde];

file = new Scanner(new FileReader(file_name));
String sequence = file.nextLine(};

name_table[i] = sequence.charAt(i * 2);

¥

this.vect = new DistanceVector(node, local, name_table);

this.vect.dist table = new Distance[link]; // ey

, " rmass *

for(int 1 = @; i < link; i++)

1
char nodel = file.next().charat(e);
char node2 = file.next().charAt(8);
int distance = file.nextInt(};

"+ link);

vect.dist_table[i] = mew Distance(nodel, node2, distance);

vect.dnit();

F ¥ ome s ¥

System-:out, pr‘intlﬁ{ "[Easa]r
printVector();

file.close();

public wvoid updateVectCost(String file name)} throws Exception
i

Class RouteNetwork F2FUAE(2/3)




B6= public void updateVectCost(String file_name) throws Exception o

- { Class RouteNetwork F2FCAE(3/3)
a8 this.vect.updateCost(file_name);

39

9@ public void printVector()

a1 I

92 System.out.println(this.vect);

93 }

04

=



1= import java.net.*;|

2 Class Receiver: & FHHAIEM U M E MRS EH 0 TIF
3_ JEEEEXXEEEXEEEXEXEEE AR EX XXX EXA XXX XXX EXEX XXX R R R R R R %
/

4 * *

5 * EENEREERER R R SRR : *

B * *

j,! ******************************************************‘l,-'

8

9 import java.util.concurrent.locks.ReentrantLock;
12 public class Receiver extends Thread

1 {
12 Routeletwork network;
13 Reentrantlock lock;
14 DatagramSocket socket;
a 155 public void run()
16 7
17 if(network.mode == 1) // sl
18 7
19 try{
20 socket.setSoTimeout (30000); // m=socket timeout =wzedz
21 for(;;)
22
23 String tmp;
24 byte buffer[] = new byte[288];
25 DatagramPacket packet = new DatagramPacket(buffer, buffer.length);
26 socket.receive(packet);
27 tmp = new String(buffer, @, packet getlength());
28 String msg = tmp.split(" ")[1]; // &' ' szmmrsmssse
29 lock. lock();
38 System.out.println("[Receiver g&£]:: &z=gss: " + msg);
31 String vect[] = msg.split(" ");
32 int value[] = new int[vect.length - 1];
33 for{int 1 = 1; i < vect.length; i++) // === EER
34
35 value[i - 1] = new Integer(vect[i]);
36 3
37
38 network.vect.setRow(msg.charAt(@), value); // =s=z%s
39 network.vect.update(); // =
48 System.out.println(network.vect);

41 lock.unlock():



42
43

45
46
47
48
49
58
51
52
53
54
55
56
57
58
59
68
61
62
63
&4
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
88
81

=51

teatch (SocketTimeoutException e) {
System.out.println(network.vect.routingTable());

System.out.println(network.vect.local +

# Distance Vector gwzssss");

network.over = 1;
teatch(Exception e){
System.out.println(e);

}
else if(network.mode == 2) // smewl,
1
try{
socket.setSoTimeout(2668@) ;
for(;;)
1

String rawtsg;

String processedMsg[]s

byte buffer[] = new byte[488];

DatagramPacket packet = new DatagramPacket(buffer, buffer.length);
socket.receive(packet);

rawisg = new String(buffer, 8, packet.getlLength());
processedisg = rawMsg.split(™_"); // &' sweas
Thread.sleep(5@@); // 7=0.55 SmSender =
lock.lock();
if(processedMsg[@].equals("1")) // =Haosssss lossEsssEs

for({int i = 1; i ¢ processedMsg.length; i++)

1
¥

String vect[] = processedMsg[processedMsg.length - 1].split(" ");
int value[] = new int[vect.length - 1];
for(int i = 1; 1 < vect.length; i++) // z=ssesss

1
¥

System.out.println("[Receiver m2]:: k=m@=s:" + processedisg[i]);

value[i - 1] = new Integer{vect[i]);

network.vect.setRow(processedMsg[processedMsg. length - 1].charAt(@), wvalue);

netwerk.vect.update();
System.out.println(network.vect.toString());

Class Receiver f2 1% (2/3)




82

83 if(processedisg.length »= 3) // ze=m Class Receiver *%ftﬁ%@/?))
84 7

85 network.bufferPointer++;

86 network.msgBuffer[network.bufferPointer] = "2_" + processedMsg[processedMsg.length - 1].charAt(e) + "_";
a7 for(int 1 = 1; 1 < processedMsg.length - 1; i++)

33

g9 network.msgBuffer[network.bufferPointer] = network.msgBuffer[network.bufferPointer] + “"[Receiver m=]:: &= + network.vec
0@ 1

o1 1

92

a3 if(processedMsg[@].equals("2")) // =2

94

95 for{int 1 = 2; 1 < processedMsg.length; i++)

95 {

97 System.out.println(processedisg[i]);

o3 }

99 }

166 if{processedisg[@8].equals("3")) // =

181 7

182 System.out.println{processedisg[1]);

1e3

184 lock.unlock();

185

186 }eatch (SoccketTimeoutException e) {

187 System.out.println(network.vect.routingTable());

188 system.out.println(network.vect.local + " # Distance Vector mms=aes");
189 network.over = 1;

118 }eatch(Exception e){

111 System.out.println{"Receiver mzs=");

112 system.out.println(e);

113 3

114 3

115 1

116 public Receiwver(RouteNetwork network, ReentrantLock lock, DatagramSocket socket)
117 7

118 this.lock = lock;

119 this.network = network;

128 this.socket = socket;

121 1

122 }

£ >



4 12 import java.io.*; e e
2 Class Sender: B & EEH
3= f******************************************************
4 * *
5 * EERERSRERSREEEETS *
E * *

7 ******************************************************‘f

8

9 import java.net.*;

18 import java.util.concurrent.locks.Reentrantlock;
11 public class Sender extends Thread

12 {
13 RoutelNetwork network;
14 Reentrantlock lock;

158 public void run()

16 7

17 if(network.mode == 1} // network.mode l#mSender im
18 7

19 try{

28 while (true) {

21 lock.lock();

22 if(network.vect.dirty == true) // ssws=s=ss s=sramss

23 {

24 String msg = network.vect.getMsg();

25 int oclength = msg.getBytes().length;

26 byte buffer[] = new byte[oLength];

27 buffer = msg.getBytes();

28 for{int i = @; i < network.node - 1; i)

29 7

38 int portNo = network.port table[i];

31 InetAddress addr = network.addr_table[i];

32 DatagramPacket packet = new DatagramPacket(buffer, clength, addr, portiho);
33 Datagramsocket socket = new DatagramSocket();

34 socket.send(packet);

35 socket.close();

36

37 network.vect.dirty = false;

38 1

39 lock.unleck();

48 if(network.over == 1) // network.over =sgz=istimeout(gs) mg=s
41 i




46

56

76

break;

b

}
}ecatch (Exception e){
System.out.println("-smasoms-");

}
else if({network.mode == 2} // network.mode = 2#=Sender =St ams
1
try{
while (true) {
lock.lock();
if(network.vect.dirty == true) // m=
{

String msg = network.vect.updateMsg;

int oclLength = msg.getBytes().length;

byte buffer[] = new byte[oLength];

buffer = msg.getBytes();

for({int 1 = 8; i < network.node - 1; i++)

1
int portNo = network.port_table[i];
InetAddress addr = network.addr _table[i];
DatagramPacket packet = new DatagramPacket(buffer, clength, addr, portNo);
DatagramSocket socket = new DatagramSocket();
socket.send(packet);
socket.close();

network.vect.dirty = false;

by
lock.unlock();
break;

}

while (true) {
lock.lock();
if(network.vect.dirty == true) // sz=gsszss=5 ;

: i

String msg = network.vect.getMsg();
int clength = msg.getBytes().length;
byte buffer[] = new byte[oclength];

i fmm — e mmdDardkasf V.

Class Sender F2=1E(2/4)




byte buffer[] = new byte[ocLength]; N

buffer = msg.getBytes(); Class Sender *%:_Etﬁ%(3/4)
for(int 1 = 8; i < network.node - 1; i++)

{

int portNo = network.port_table[i];

InetAddress addr = network.addr_table[i];

DatagramPacket packet = new DatagramPacket(buffer, olLength, addr, portho);
DatagramSocket socket = new DatagramSocket();

socket.send(packet);

socket.close();

}

network.vect.dirty = false;

while(network.bufferPointer »>= @) // w=cesEsssissy SSEEsssEs

{

String proccessedMsg[] = network.msgBuffer[network.bufferPointer].split("_");

int olength = network.msgBuffer[network.bufferPointer].getBytes().length;
byte buffer[] = new byte[cLength];

buffer = network.msgBuffer[network.bufferPointer].getBytes();

int destId = network.vect.getIndex(proccessedMsg[l].charAt(@));

/% Emsges
if(network.vect.getIndex(proccessedisg[1].charAt(@}) > netwerk.vect.getIndex(network.vect.local))
i
destId = destId - 1; // destId semgssssdsiindex
¥

int portNo = network.port_table[destId];

InetAddress addr = network.addr_table[destId];

DatagramPacket packet = new DatagramPacket(buffer, oLength, addr, portho);
DatagramSocket socket = new DatagramSocket();

socket.send(packet);

socket.close();

network.bufferPointer--;

}
lock.unlock();
if(network.over == 1)

break;




1

}eatch(Exception e){
System.out.println("ssssses");
system.out.println(e);

}

else if(network.mode == 3) // network.mode = 3 ssmgss  DossEawnasres

try{
while (true) {
lock.lock();

string msg = "3_[mams]:: =" + network.vect.local +

int clength = msg.getBytes()

Wi
SESFEET

.length;

byte buffer[] = new byte[cLength];

buffer = msg.getBytes();

for(int 1 = 8; 1 < network.node - 1; i++)

1

int portNo = network.port_table[i];
InetAddress addr = network.addr_table[i];

DatagramPacket packet =
DatagramSocket socket =
socket.send(packet);
socket.close();

h

network.vect.dirty = false;

lock.unlock();

break;

}eatch(Exception e){
System.out.println("ssssses");
system.out.println(e);

new DatagramPacket(buffer, oclength, addr,
new DatagramSocket();

public Sender(RouteNetwork network, ReentrantLock lock)

{

¥

this.lock = lock;
this.network = network;

portho);

Class Sender F2TUhE(4/4)




1= import java.io.*;

2

3_ FEE e S e e e e e e e e S e e e
/

4 * *

5 * DistanceVector : ETE T B - B *

6 * *

R R Rt
4

a
9 dimport java.util.®;

12 «class DistanceVector

11 {

12 public int size; I
13 public int wvect[][]; L
14 public char localj 'y
15 public char next_hop[]; £
16 public char sequence[]; £
17 public boolean dirty; Iy
18 public String updateMsg; £
19 public Distance dist table[]; H
28

21 public woid init() // iseiemsmsg

22 I

23 for{int 1 = 8; i < size; iH+)

24

25 for(int j = @; j < size; j++)
26

27 if{sequence[i] == local)

28

29 vect[i][j] = getCost(local, sequence[j]);
sa

31 else

32

33 vect[1i][j§] = -1;

34

35 1

36 3

37 1

38= public DistanceVector(int size, char local, char seq[]) // =s=E=
39 {

46 this.size = =zize;

41 this.vect = new int[size][size];

42 this.local = local;

43 this.next_hop = new char[size];

Class DistanceVector: & & {7 HEEEAEFE DL FE

AL~ St e (5 R R AB (s A
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= Th1s.SeqUence = New Char|size|;
45 this.dirty = true;

46

a7 /* e

cznext hop s 3
i <« seq.length;

438 for(int i = @;
49 I

58 sequence[i] = seq[i];
seq[i]s

51 next_hop[i]
52 1

53 1

S54=
55
56
57
58 I

59 if({sequence[i] == name)

58

61 return ij

62 1

63 1

54 return -1;

55 1

BB public int[] getRow(char node) // =g
67 I

68 int idx = getIndex(node)};

69 int dist[] = new int[4];

78 for{int i = 8; i < dist.length; i++)

71 I

72 dist[i] = wvect[idx][1i];

73

74 return dist;

75 1

76E public woid setRow(char node, imt dist[]) // ===
77 I

78 int idx =
79 for({int i
8@ i

81 boolean modified = false;
8z /* mEmems -1 sssns o sEs - lassmsunag B

83 if(vect[idx][i] != -1 && wvect[idx][i] < dist[i])

84

85 vect[getIndex(local) J[1] = getCost(local, sequence[i]);
86 next_hop[i] = sequence[i];

a-r ——drrr_ 1 e

getIndex({node);
= @; i <« dist.length; i++)

Class DistanceVector f23iE(2/7)




L1 next_hop|ll] = Sequence|l];

87 modified = true;

88

89 vect[idx][1i] = dist[i];

aB if{modified == true)

91 {

a2 update();

az dirty = true;

a4 1

a5 1

96 1

a7 public woid update() // =ssuss=gss

o8 I

ag int idx = getIndex(local);

1aa for(int 1 = @; 1 < size; i++) // s=—FssEsuTas

181

le2 if(i != idx) // =sssFaaisssoiagu T

1a3

184 int min = wect[idx][1i];

185

186 for(int j = @; j < size; j++) // E—Esstfsznext hop
187 {

188 if(j !'= idx &8 j != i) // =hop F==s=

189 {

11@ int hop = getIndex(sequence[j]):

111 int cost = getCost(local, sequence[j]):

112

113 if({getCost(local, sequence[j]) >= @ && vect[hup][l] b= B}
114 if(cost + wect[hop][i] < min || min == -1} , 5
115 I

116 min = cost + wvect[hop][i];

117 next_hop[i] = sequence[j];

118 dirty = true;

119 1

128 1

121

122 if{{min < wect[idx][1]) || wect[idx][i] == -1) // =
123

124 vect[idx][1i] = min;

125 dirty = true;

126 }

127 else

128 {

B ToY PN ol JSUSpRT By o I P I B IR P e R e R Iy —— F2AIY O et e e F Ve T

Class DistanceVector f23i%(3/7)
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if{wect[idx][1i] » getCost(local, sequence[i]) && getCost(local, sequence[i]) != -1)

Class DistanceVector £
vect[idx][i] = getCost(local, sequence[i])}; N
next_hop[i] = sequence[i]; Kﬁ%(4/7)

dirty = true;

¥
¥
¥

¥
¥
public woid updateCost(String file name) throws Exception // ==z ax
1

scanner file = new Scanner(new FileReader(file name)};

file.nextLine()};

updateMsg = "1_"; // sz header gz lsmsssss

int old_row[] = getRow(local);
for(int i = @; i < dist_table.length; i++) // s=—s=sssssas
1

char nodel = file.next()}.charAt(@);

char node2 = file.next().charAt(@);

int distance = file.nextInt();

if({nodel != local && node2 != local) // =s=s=isc=xcost &5
i

¥

else

continue;

for(int j = @; j < dist_table.length; j++) // = Fe=es
if{dist_table[j].isPair(nodel, node2)})
if(distance == -1) // ==ms -1lsmsas 559999
if{nodel == local)

vect[getIndex(local)][getIndex(node2)] = 99399;
next_hop[getIndex({node2)] = nodeZ;

T
if(node2 == local)

vect[getIndex(local)][getIndex(nodel)] = 99399;
next_hop[getIndex({nodel)] = nodel;

T




next_hop[getIndex(nodel)] = nodel;

} Class DistanceVector f2=(H%(5/7)

b

else [/ zZzZ=us=.

if{nodel == local)
i

distance;

vect[getIndex(local)][getIndex(node2)]
next_hop[getIndex(node2)] = nodeZ;

1
if{node2 == local)

1
vect[getIndex({local)][getIndex(nodel)] = distance;
next_hop[getIndex({nodel)] = nodel;
1
1
dist_table[j] = new Distance(nodel, node2, distance);
dirty = true;
break;
H
1
b
1
update(); // swsss=sss=s

int new_row[] = éetRw(locél);.

for(int i = 8; i < size; i++) // SEssEEss
if{old_row[i] !'= new_row[i])

if{old_row[i] != 9999}
System.out.println("[=s==]:: 2" + local + " =" + sequence[i] + " #s=s " + old_row[i] + " ==2" + new_row[i]);
updateMsg = updateMsg + "= + local + " S22 Ex" 4+ local + " =" + sequence[i] +

" #pmEs" 4+ old_row[i] + " #s" + new_row[i] + Y_";

1

else

1

System.out.println("[=s&F=]:: 2" + local + " =" + sequence[i] + EEdEEERAEs " + new_row[i]);
updateMsg = updateMsg + "sa” + local + " m=: == + local + " =" + sequence[i] +
" memssEmAwe " + new_row[i] + "_V;




} Class DistanceVector f2=%(6/7)

updateMsg = updateMsg + getMsg().split("_")[1];
System.out.println(this.toString());

file.close();
1
public int getCost(char nodel, char node2) // masmsstEsessas
i
if({nodel == node2)
i
return @;
for(int i = @; i < dist_table.length; i++)
if{dist_table[i].isPair({nodel, node2))
1
return dist table[i].distance;
¥
¥
return -1;
1
public String getMsg() // =ss=ms
i
String msg = "1_" + local + " 7
for{int i = 8; i « size; i++)
1
msg = msg + getRow(local)[i] + " ";
¥
return msg;
¥

public String routingTable() //

{

String msg = local + " smmsssarss(ss/ mEss 5E) "
for(int i = @; i < size; i++)

i
msg = msg + sequence[i] + " " 4+ next_hop[i] + " " + wvect[getIndex(local)][getIndex(sequence[i])}] + "n";
1
return msg;
1
public String toString() // cutput the content of DistanceVector
i

String outout =



256 String output = " "; .
257 for(int i = @; i < size; i++) Class DistanceVector f2=f%(7/7)
258 7

259 output = output + ™ " + sequence[i];

26@ 1

261 output = output + "\n";

2g2 for({int i = @; 1 < size; i++)

263 {

264 output = output + sequence[i];

285 for{int j = 8; j < size; j++)

266 7

267 output = output + " ™ + vect[1i][]j];

268 3

289 output = output + “\n";

278 3

271 return cutput;

272 }

273 }

< I >
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7 class Distance

a public char nodel; // ¢
18 public char node2; // &
11 public int distance;
12 public Distance(char nodel, char node2, int distance) // mg=Es

13 {

14 this.nodel = nodel;

15 this.node2 = node2;

16 this.distance = distance;

17 1

18 public boolean isPair(char nodel, char node2) // #&gxlink g=z=nodelznodelas

19 {

28 if(({this.nodel == nodel && this.ncde2 == node2) || (this.nodel == node2 && this.node2 == nodel))
21 return true;

22 else

23 return false;

24 1

25 public String toString() // sisszsses

26 1

27 return "It cost " + this.distance + " from
28 }

+ nodel + " to " + nodel;
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