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LOT MO PAU
Mang vién thdng véi tai nguyén bing théng khan hiém khi nhiéu ludng dit

liéu cing truy cap s& dan dén tinh trang tic ngh&n néu khéng cé su phan chia
cdng bang vé mit bang thdng cho nhiéu ngudi ciing st dung.

Nhom em chon 1am bai tap I6n véi dé tai “bing théng cong bing giira cac

ludng” trong hé théng mang théng tin.
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CHU'ONG I: PE TAI THU'C HIEN

BTL cua nhom yéu cau tinh téc d6 cac ludng dit liéu giri qua mang dé cac
ludng chia s& bang thong kénh truyén dya theo nguyén Iy céng bang cuc dai cuc
tiéu (max-min fairness) va dung kich ban mé phong bang cong cu NS2

Céac thanh vién trong nhom va nhiém vu cia tirng thanh vién

- Trinh Ngoc Cudng: Tim hiéu code va viét bao céo.

- Nghiém L& Hoa: Tim hiéu thuat toan Tinh bang thong cong bang giira cac ludng
viét code lam slide.

- Hoang Trong Minh: Viét bao c4o, md phong code.

Thuc hién:

1. Yéu cau:
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Bai 4: Bing théng céng bang giira cac ludng

Cho mét mang gém 5 nat nhu hinh v€. Nut 1, 2, 3, 4, 5 1a cac hang doi don
hoat dong theo nguyén tic FIFO véi do 16n hang dgi K=10 géi. C6 3 ludng dit
liéu dugc giri qua mang tuong Ung la (S, DI1), (S2, D2) va (S3, D3). Trong d6
Si 1a ngudn phat dit liéu con Di 1a dich.

Puong ndi L1 ¢6 dung luong 1,5Mb/s tré lan truyén 150ms; L2 ¢ dung lugng
1a 1Mb/s tré lan truyén 100ms; dudong L3 c6 dung lugng 0,6Mb/s, tré lan
truyén 50ms; va L4 c6 dung lugng 0,5Mb/s, tré lan truyén 100ms. Cac nguén
Si déu phat goi v6i do dai cb dinh 1a 125byte, khoang thoi gian giira céc goi
tuan theo phan b Poisson.

4.1. Gia thiét bang thong ddi da tong cong ma céc ludng duoc chiém trén mot
kénh truyén vat ly 1a bang 95% dung luong kénh truyén. Tinh téc do Asi, Aso,
A3 (kbit/s) dé 3 ludng trén chia sé bang thong kénh truyén theo nguyén ly
cong bang cuc dai - cuc tiéu (max — min fairness).

4.2. Dung kich ban m6 phong mang trén véi tde d6 cac luéng As1, As2, As3 da
duoc tinh toan trong 4.1. Chay mo phong trong 100s.

4.3. V& db thi bang thong r;(t) ma cac ludng (S1, DI), (S2, D2) va (S3, D3) st
dung. V& db thi tdc do mat gbi e;(?) (s goi mat/don vi thoi gian) cua 3 ludng
(81, DI), (82, D2) va (S3, D3) tai nut 3.

4.4. Thay cac ludng theo phan bd Poisson nhur trén bang cac ludng TCP. Lap
lai cau 4.3. C6 nhan xét gi?

2.  Kétqua

4.1: Tinh toc do phat goi

Theo dé bai, ta c6 cac tham s:

e Duong néi L1 ¢ dung luong la C1= 1.5Mb/s tré lan truyén 150ms e
Puong néi L2 ¢6 dung lwong | & C 2 = IMb/s, tré lan truyén 1 0 Oms

e DPuong ndi L3 co dung lugng 1a C3 = 0.6Mby/s, tré lan truyén 50ms
e DPuong ndi L4 c6 dung lugng la C4 = 0.5Mb/s, tré lan truyén 100ms
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NGt 1, 2, 3, 4, 5 1a cac hang doi don hoat dong theo nguyén tic FIFO véi do 16n hang doi K=10 goi.

Cac nguon Si phét go6i voi do dai cd dinh 125byte, tudn theo phan b Poisson.

Bing thong tdi da tong cong ma cac ludng duoc chiém trén mot kénh truyén vat Iy 1a bang 95%
dung luong kénh truyén

ApAgpng™?
, Tinh toén:
- Cacduongnoi 1=(1,2), 2=(2,3), 3=(3,4), 4=(4,5)
- Céc ludng (S1, D1), (S2, D2), (S3, D3)
Luong (S1,D1) | (S2,D2) | (S3,D3) Giai thich
Budc 1: 0 0 0
m e S L S )=
min (1.5,0.5,0.3,0.5) = 0.3

Budc 2: % 0-3 % 3 bao hoa (0.3+0.3=0.6= ) loai

Budc 3:

Bu’(’)’c 4: ﬂ 2bdohoa (0.3+0.7=1.0= ;) loai

Budc 5 b Két thac thuat toan

Mat khac, theo gia thiét bang thong tdi da tong cong ma cac ludng duoc chiém trén mot
kénh truyén vat ly 12 bang 95% dung lugng kénh truyén nén téc do phat goi ciia cac nguon:

o
103 4095 = 0.285 (Mbls) = 265 (kbits)

(i) = 665 (ki)

= 0:3+095 20285 (M) =265 (i)
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Nhu vay ta da tinh dugc cac tham s6 A 1, A 2, A 3 theo nguyén ly max-min fairness.

4.2: Dwng kich ban mé phéng trong 100s
Ta tinh toan duoc cac toc do phat géi nhu & trén:
tdc do dén trung binh gai/s

set lambdal 285.0
set lambda2 665.0
set lambda3 285.0

Kich thudc goi 125 goils
set pksize 125.0

X nam: BTL4.nam

File Views Analysis | BTL4.nam |
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Hinh 4.1: Kich ban mé phéng

Cacnut 0,1,2,3,4: la cac nat nl, n2, n3, n4, n5

Céc nut 5, 6, 7: 1a cac nguén 1, 2, 3 twong ving

Cac nat 8, 9, 10: la cac dich 1, 2, 3 twong wng.
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4.3: V& db thi

- d0 thi biang thong cia cac ludng (S1, D1), (S2, D2), S3,D3)

Hinh 4.2: d6 thi bing thong

- d6 thi toc dd mat goi cia 3 ludng

Hinh 4.3: d6 thi téc do mat goi

4.4: Thay ngudn trén bang nguén TCP
- Kich ban mé phéng
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Hinh 4.4: Kich ban mé phéng

- @6 thi biing thong
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Hinh 4.5: d6 thi bing thong

- Téc dd mét goi
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Hinh 4.6: a6 thi mat goi

CHU'O'NG 2: KET LUAN

Sau 3 1an chay mo phong ta thu dugc két qua cua 3 lan déu gidng nhau:

e Bing thong cua 3 ludng khi md phong hoan toan phi hop véi két qua tinh

toan trén ly thuyét.

e Tdc d6 mat goi trung binh cua ludng (S3,D3) la thap nhat roi dén ludng 1

(S1,D1), ludng 2 (S2, D2)

e Giao thirc TCP cho phép truyén dix liéu mot cach hiéu qua hon UDP, it mat

g6i hon UDP do co ché c6 théng bao 15i khi truyén.

TAI LIEU THAM KHAO
e http://www.isi.edu/nsnam/ns/tutorial/index.html.
e http://nile.wpi.edu/NS/.

[ http://www-sop.inria.fr/maestro/personnel/Eitan.Altman/COURS-NS/n3.pdf.

e http://www.isi.edu/nsnam/ns/tutorial/nsscript4.htmi.

e http://www.isi.edu/nsnam/ns/ns-build.html.
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0 http://www.isi.edu/nsnam/ns/ns-problems.html.

e http://www.svbkol.org/forum/showthread.php?t=11106.

PHU LUC
Code 4.3:

#Create a simulator object

set ns [new Simulator]

#Define different colors for data flows
$ns color 1 Red
$ns color 2 Yellow

$ns color 3 Blue

#Set lambda value (packet/s)
set lambda1 285.0
set lambda2 665.0
set lambda3 285.0

#Set packet size

set pksize 125.0

#Time to send packet

set ArrivalTime1 [new RandomVariable/Exponential]
$ArrivalTime1 set avg_ [expr 1/$lambdat]

set ArrivalTime2 [new RandomVariable/Exponential]
$ArrivalTime2 set avg_ [expr 1/$lambda2]

set ArrivalTime3 [new RandomVariable/Exponential]

$ArrivalTime3 set avg_ [expr 1/$lambda3]

#0Open the Trace file
set fO [open outO.tr w]
set f1 [open out1.tr w]

set f2 [open out2.tr w]

set 10 [open lost0.tr w]
set 11 [open lost1.tr w]

set 12 [open lost2.tr w]

#Open the nam trace file
set nf [open BTL4.nam w]

$ns namtrace-all $nf

#Dinh nghia 1 thu tuc 'finish’

proc finish {} {
global ns 0 f1 f2 nf
$ns flush-trace
#Close the output files
close $f0

close $f1
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close $f2

close $nf

#Execute nam on the trace file
exec nam BTL4.nam &

#Call xgraph to display the results

exec xgraph out0.tr out1.tr out2.tr -geometry 800x400 -t "BandWidth" -x "s" -y "Mbit/s" &

exec xgraph lost0.tr lost1.tr lost2.tr -geometry 800x400 -t "LostPacket" -x "s" -y "Packet" &

exit 0

#Create 5 nodes
set n1 [$ns node]
set n2 [$ns node]
set n3 [$ns node]
set n4 [$ns node]

set n5 [$ns node]

#Create 3 soures
set s1 [$ns node]
set s2 [$ns node]

set s3 [$ns node]

#Create 3 destinations
set d1 [$ns node]
set d2 [$ns node]
set d3 [$ns node]

#Create links between the nodes

$ns duplex-link $n1 $n2 1.5Mb 150ms DropTail
$ns duplex-link $n2 $n3 1Mb 100ms DropTail
$ns duplex-link $n3 $n4 0.6Mb 50ms DropTail
$ns duplex-link $n4 $n5 0.5Mb 100ms DropTail
$ns duplex-link $s2 $n1 1Mb 10ms DropTail
$ns duplex-link $s1 $n2 1Mb 10ms DropTail
$ns duplex-link $d2 $n3 1Mb 10ms DropTail
$ns duplex-link $s3 $n3 1Mb 10ms DropTail
$ns duplex-link $d1 $n4 1Mb 10ms DropTail
$ns duplex-link $d3 $n5 1Mb 10ms DropTail

#Set position of nodes

$ns duplex-link-op $s2 $n1 orient up

$ns duplex-link-op $n1 $n2 orient right-up
$ns duplex-link-op $s1 $n2 orient right
$ns duplex-link-op $n2 $n3 orient right
$ns duplex-link-op $s3 $n3 orient down
$ns duplex-link-op $d2 $n3 orient up

$ns duplex-link-op $n4 $n3 orient left

$ns duplex-link-op $d1 $n4 orient left

$ns duplex-link-op $n4 $n5 orient right-up

12
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$ns duplex-link-op $d3 $n5 orient down

#Set position of queues

$ns duplex-link-op $n2 $n1 queuePos 1.5
$ns duplex-link-op $n3 $n2 queuePos 1.5
$ns duplex-link-op $n4 $n3 queuePos 1.5
$ns duplex-link-op $n5 $n4 queuePos 1.5

#Set queue size

$ns queue-limit $n1 $n2 10
$ns queue-limit $n2 $n3 10
$ns queue-limit $n3 $n4 10
$ns queue-limit $n4 $n5 10

#Create a UDP agent and attach it to node s1

set udpO [new Agent/UDP]
$udpO set class_ 1

$ns attach-agent $s1 $udp0

#Create a UDP agent and attach it to node s2

set udp1 [new Agent/UDP]
$udp1 set class_ 2
$ns attach-agent $s2 $udp1

#Create a UDP agent and attach it to node s3

set udp2 [new Agent/UDP]
$udp?2 set class_ 3
$ns attach-agent $s3 $udp2

#Create a Sink agent (a traffic sink) and attach it to node d1, d2, d3

set sink0 [new Agent/LossMonitor]

$ns attach-agent $d1 $sink0

set sink1 [new Agent/LossMonitor]

$ns attach-agent $d2 $sink1

set sink2 [new Agent/LossMonitor]

$ns attach-agent $d3 $sink2

#Connect the traffic sources with the traffic sink

$ns connect $udp0 $sink0
$ns connect $udp1 $sink1
$ns connect $udp2 $sink2

#Send packet
proc sendpacketO {} {

global ns udpO0 ArrivalTime1 pksize

set time [$ns now]

$ns at [expr $time + [$ArrivalTime1 value]] "sendpacket0"

$udp0 send $pksize

Bdo Cdo BTL Co So Truyén Sé Ligu 2013
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proc sendpacket1 {} {
global ns udp1 ArrivalTime2 pksize
set time [$ns now]
$ns at [expr $time + [$ArrivalTime2 value]] "sendpacket1"

Sudp1 send $pksize

proc sendpacket? {} {
global ns udp2 ArrivalTime3 pksize
set time [$ns now]
$ns at [expr $time + [$ArrivalTime3 value]] "sendpacket2"

$udp2 send $pksize

proc recordbw {} {
global sink0 sink1 sink2 O f1 f2
#Get an instance of the simulator
set ns [Simulator instance]
#Set the time after which the procedure should be called again
set time 0.5
#How many bytes have been received by the traffic sinks?
set bwO [$sinkO set bytes_]
set bw1 [$sink1 set bytes_]
set bw2 [$sink2 set bytes_]
#Get the current time
set now [$ns now]
#Calculate the bandwidth (in MBit/s) and write it to the files
puts $f0 "$now [expr $bw0/$time*8/1000000]"
puts $f1 "$now [expr $bw1/$time*8/1000000]"
puts $f2 "$now [expr $bw2/$time*8/1000000]"
#Reset the bytes_ values on the traffic sinks
$sinkO set bytes_ 0
$sink1 set bytes_ 0
$sink2 set bytes_ 0
#Re-schedule the procedure

$ns at [expr Snow+S$time] "recordbw"

proc recordlost {} {
global sink0 sink1 sink2 10 11 12
#Get an instance of the simulator
set ns [Simulator instance]
#Set the time after which the procedure should be called again
set time 0.5
#How many packet have been lost?
set lost0 [$sink0 set nlost_]
set lost1 [$sink1 set nlost_]
set lost2 [$sink2 set nlost_]
#Get the current time
set now [$ns now]
#Calculate number of packet lost
puts $10 "$now [expr $lost0]"
puts $11 "$now [expr $lost1]"

Bdo Cdo BTL Co So Truyén Sé Ligu 2013
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puts $12 "$now [expr $lost2]"
#Reset the nlost_ values on the traffic sinks
$sinkO set nlost_ 0
$sink1 set nlost_ 0
$sink2 set nlost_ 0
#Re-schedule the procedure

$ns at [expr $now+$time] "recordlost"

#Schedule events for the CBR agents
$ns at 0.0 "recordbw"

$ns at 0.0 "recordlost"

$ns at 0.5 "sendpacket0"

$ns at 0.5 "sendpacket1"

$ns at 0.5 "sendpacket2"

#Call the finish procedure
$ns at 100 "finish"

#Run the simulation

$ns run

Code 4.4:
Thay ngudn UDP biang Nguén TCP

#tao doi tuong mo phong

set ns [new Simulator]

#xac dinh cac loai mau khac nhau cho cac duong du lieu (for NAM)
$ns color 1 red
$ns color 2 green

$ns color 3 blue

#cac bien xac dinh toc do phat goi cua cac duong lien ket (goi/s)
set lambda1 285.0
set lambda?2 665.0

set pksize 125.0

#mo cac trace files S?_D?_Band.tr luu du lieu de ve do thi bang thong va S?_D?_Lost cho do thi toc do mat goi (for XGRAPH)
set f1 [open S1_D1_Band.tr w]
set f2 [open S2_D2_Band.tr w]
set f3 [open S3_D3_Band.tr w]

set 11 [open LostPacket1.tr w]
set 12 [open LostPacket2.tr w]

set 13 [open LostPacket3.tr w]

set tf [open btl4.tr w]
$ns trace-all $tf
#tao trace file la cac file chua du lieu dau ra cua mo phong dung lenh open

#set tracefile1 [open out.tr w]
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#tracefile1 la 1 con tro tro den file du lieu dau ra duoc goi "out.tr"

#mo file "out.tr" su dung cho viec viet (writing file) - w

#$ns trace-all $tracefile1

#trace-all la 1 phuong thuc mo phong (trace tat ca cac su kien (events) theo 1 dang thuc dinh truoc

#lenh trace-file voi thong so la ten cua file ma chung ta can theo doi (trace)

#tao NAM trace file cung y nghia nhu tren nhung voi muc dich hinh anh hien truoc mat de hinh dung
set namfile [open out.nam w]

#namfile la 1 con tro tro den file du lieu dau ra (cho NAM) duoc goi "out.nam"

$ns namtrace-all $namfile

#cau lenh noi rang "doi tuong mo phong thu lai toan bo tien trinh theo doi mo phong theo dinh dang dau vao NAM", no se lay te n ma su thoe doi

(trace) duoc viet vao sau do boi lenh "$ns flush-trace" (xem thu tuc 'finish' duoi day)

#xac dinh thu tuc 'finish’
proc finish {} {
# thu tuc finish k co doi so dau vao
global ns namfile f1 f2 f3 tf 11 12 13
#global noi rang chung ta su dung cac bien duoc khai bao ben ngoai thu tuc va sau khi thu tuc ket thuc, gia tri cua cac bien nay se thay doi khi ra
ngoai
$ns flush-trace
#dong cac file dau ra
close $f1
close $f2
close $f3
close $tf
close $I1
close $I12
close $I13
#phuong thuc mo phong "flush-trace" se xuat cac theo doi ra file tuong ung
exec nam out.nam &
close $namfile
exec awk -f s1_d1.awk btl4.tr

#close $tracefile1

#thuc thi XGRAPH de hien thi ket qua

exec xgraph S1_D1_Band.tr S2_D2_Band.tr S3_D3_Band.tr -geometry 800x400 -t "BandWidth" -x "s" -y "Mbit/s" & exec
xgraph LostPacket1.tr LostPacket2.tr LostPacket3.tr -geometry 800x400 -t "LostPacket" -x "s" -x "s" -y "Packet" &

#ham close dong cac file trace duoc xac dinh luc truoc

#ham exec thuc hien chuong trinh NAM cho viec quan sat, o day dung ten that cua file, chu KO dung pointer "namfile" cua no vi la ham thuc thi nen

phai thuc thi noi dung cua pointer, chu k phai pointer
exit 0
#ham exit ket thuc application va tra lai so 0 la trang thai cua he thong, Zero mac dinh la clean exit (thoat va xoa)

}

#xac dinh 1 mang cac link (lien ket) va cac node (nut)
#cach xac dinh node

#tao 3 nut nguon

set s(1) [$ns node]

set s(2) [$ns node]

set s(3) [$ns node]
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$s(1) shape "square"
$s(1) color "red"
$s(2) shape "square"
$s(2) color "red"
$s(3) shape "square"
$s(3) color "red"

#tao 3 nut dich

set d(1) [$ns node]
set d(2) [$ns node]
set d(3) [$ns node]
$d(1) shape "square"
$d(1) color "blue"
$d(2) shape "square"
$d(2) color "blue"
$d(3) shape "square"
$d(3) color "blue"

#tao 5 nut trung gian
set n(1) [$ns node]
set n(2) [$ns node]
set n(3) [$ns node]
set n(4) [$ns node]
set n(5) [$ns node]

#tao lien ket giua cac nut voi bang thong (Mbit/s) va tre truyen dan (ms)

$ns duplex-link $s(1) $n(2) 1Mb 10ms DropTail
$ns duplex-link $n(2) $n(3) 1Mb 100ms DropTail
$ns duplex-link $n(3) $n(4) 0.6Mb 50ms DropTail
$ns duplex-link $n(4) $d(1) TMb 10ms DropTail
$ns duplex-link $s(2) $n(1) 1Mb 10ms DropTail
$ns duplex-link $n(1) $n(2) 1.5Mb 150ms DropTail
$ns duplex-link $n(3) $d(2) TMb 10ms DropTail
$ns duplex-link $s(3) $n(3) 1Mb 10ms DropTail
$ns duplex-link $n(4) $n(5) 0.5Mb 100ms DropTail
$ns duplex-link $n(5) $d(3) 1Mb 10ms DropTail

#thiet lap vi tri cac nut tren (for NAM)

$ns duplex-link-op $s(1) $n(2) orient right
$ns duplex-link-op $n(2) $n(3) orient right
$ns duplex-link-op $n(3) $n(4) orient right
$ns duplex-link-op $n(4) $d(1) orient right
$ns duplex-link-op $s(2) $n(1) orient right-up
$ns duplex-link-op $n(1) $n(2) orient right-up
$ns duplex-link-op $n(3) $d(2) orient right-down
$ns duplex-link-op $s(3) $n(3) orient down
$ns duplex-link-op $n(4) $n(5) orient right-up
$ns duplex-link-op $n(5) $d(3) orient right-up

#thiet lap vi tri hang doi
$ns duplex-link-op $n(1) $n(2) queuePos 0.5
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$ns duplex-link-op $n(2) $n(3) queuePos 0.5
$ns duplex-link-op $n(3) $n(4) queuePos 0.5
$ns duplex-link-op $n(4) $n(5) queuePos 0.5

#thiet lap kich thuoc hang doi
$ns queue-limit $n(1) $n(2) 10
$ns queue-limit $n(2) $n(3) 10
$ns queue-limit $n(3) $n(4) 10
$ns queue-limit $n(4) $n(5) 10

#tao TCP agent and attach it to node s1, s2, s3
set tcp1 [new Agent/TCP]

Stcp1 set fid_ 1

#$tcp1 set packetSize_ $pksize

$ns attach-agent $s(1) $tcp1

set tcp2 [new Agent/TCP]
$tcp2 set fid_ 2

#$tcp?2 set packetSize_ $pksize
$ns attach-agent $s(2) $tcp2

set tcp3 [new Agent/TCP]
$tep3 set fid_ 3

#$tcp3 set packetSize_ $pksize
$ns attach-agent $s(3) $tcp3

#tao 1 sink agent va noi lien no voi cac node d1, d2, d3
set sink1 [new Agent/TCPSink]
$ns attach-agent $d(1) $sink1

set sink2 [new Agent/TCPSink]
$ns attach-agent $d(2) $sink2

set sink3 [new Agent/TCPSink]
$ns attach-agent $d(3) $sink3

#connect the traffic sources with the traffic sinks
$ns connect $tcp1 $sink1
$ns connect $tcp2 $sink2

$ns connect $tcp3 $sink3

proc sendpacket1 {} {
global ns tcp1 ArrivalTime1 pksize
set now [$ns now]
$ns at [expr $now + [$ArrivalTime1 value]] "sendpacket1"

$tcp1 send $pksize

proc sendpacket? {} {
global ns tcp2 ArrivalTime2 pksize
set now [$ns now]
$ns at [expr $now + [$ArrivalTime2 value]] "sendpacket2"

$tcp2 send $pksize
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proc sendpacket3 {} {
global ns tcp3 ArrivalTime1 pksize
set now [$ns now]
$ns at [expr $now + [$ArrivalTime1 value]] "sendpacket3"

$tcp3 send $pksize

#thoi gian de phat di 1 goi
set ArrivalTime1 [new RandomVariable/Exponential]

$ArrivalTime1 set avg_ [expr 1/$lambda1]

set ArrivalTime2 [new RandomVariable/Exponential]

$ArrivalTime2 set avg_ [expr 1/$lambda?2]

#cac ham sau loc du lieu va luu vao trace file de ve do thi bang thong va do thi toc do mat goi

proc record_bw {} {
global sink1 sink2 sink3 f1 2 f3
#get an instance of the simulator

set ns [Simulator instance]

#set the time after which the procedure should be called again

set time 0.1

#how many bytes have been received by the traffic sinks

#bytes_ = number of received bytes = so byte nhan duoc o dich

set bw1 [$sink1 set bytes_]

set bw2 [$sink2 set bytes_]

set bw3 [$sink3 set bytes_]

#get the current time

set now [$ns now]

#calculate the bandwidth (in MBit/s) and write it to the files
puts $f1 "$now [expr $ow1/$time * 8/1000000]"
puts $f2 "$now [expr $ow2/$time * 8/1000000]"
puts $f3 "$now [expr $ow3/$time * 8/1000000]"
#reset the byte_ values on the traffic sinks
$sink1 set bytes_ 0

$sink2 set bytes_ 0

$sink3 set bytes_ 0

#re-schedule the procedure

$ns at [expr $now + $time] "record_bw"

#thuc hien chay mo phong trong 100s
#lap tien trinh cac su kien

$ns at 0.0 "record_bw"

$ns at 0.1 "sendpacket1"

$ns at 0.1 "sendpacket2"

$ns at 0.1 "sendpacket3"

#goi thu tuc 'finish' ket thuc chuong trinh
$ns at 100 "finish"

#chay mo phong

$ns run
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