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Abstract : We introduce the types of 802. 11 wireless network protocols and analyze the main components and simulation process of NS-3
in detail. The simulation script is written by NS-3 simulation platform to simulate the performance of Sta— AP and ad hoc networks in
different network topologies. By adjusting the number of AP and the speed of nodes to set different network environments, loading
different routing protocols on network nodes,and adjusting different network performance parameters, we have a deeper understanding of
the characteristics of NS -3 platform. Using Wireshark and FlowMonitor method provided by NS -3 platform to obtain network
performance data,the limitations of FlowMonitor method are found after the comparative analysis of the gap between FlowMonitor and
Wireshark. It is helpful to choose network protocol for deployment network environment more scientifically in real environment. With
the help of efficient simulation and analysis platform, a series of valuable experimental results are finally obtained, which lays a good
foundation for further research.

Key words :NS-3 simulation;802. 11 protocol;ad hoc;infrastructure network ; FlowMonitor ; Wireshark

0 3 §

IEEE 802. 11 P2 — B Jo 26 Jy 38 X Bl 1, 32 %2
ALFE P RREAR | Bk 37 R 2% ( LLR @ FR ad hoc P45 )
FNEERE Y 2% (LLF fiFR Sta—AP B %% ) , ad hoc W &
A0 B AN T AR, B 4220 A 4 i, e p — AN TR 67 52
PR AP 1 TAE, TAESS A% 00 AT DL a1, P&
T F1) B 5 200 ] LA B A S RN Sta—AP ¥
B E DA AP FI—A TAESS 2 A SR
FLRH TR % T A A

1230 FEAFFH NS-3 -5 15 ELAS 5] 6 99 5 4

%5 H#A:2021-03-01 &8 B #8:2021-07-06
EETH . H5 R84 200 H %8 (201707095088 )

Fhettly Gl R AP gt R Z IR EREY Y A
S FESEOR B AR ST, S8 BT
A=A AN AT RN Y AT
FEESHANGSHE 7S A5 SO AP $H NS5 1Y X 2% 34
5 e R — R IR S5 AL R X Sta— AP 2% Fil ad hoc
W2 R PERE SR, A5t — R AN 4598y B S W 48 A B 45
AR AL B LR

S8 R Wireshark 11 NS3 /) FlowMonitor 1
REAFE N 28 P RE 43 BT T Be , 78 W9 28 S 326 v 19 A5 b 2%
NS-3 HJ OnOff BT, 7 A k3 B f o, 7 19 245 4

YEZE B 2R (1980-) , &, G AR A4 d iR 2, A HEELIM 25 5T



o5 4 3]

ZEPHIRAT I NS-3 -5 24T 802. 11 TR 45 Wil Pk fig .81 -

Yoo 19 0 1 i #k NS-3 # PacketSinkHelper Ji7 F 45 51
OB ARALR ] o 25715 S22 %% ad hoc PRSI, 38 43 i
AN 1 8% R PR ESORN R T SRS B S B L B I 2%
AEZE 5% I 00, W0 96 TE 1 % b B IS0 8 A ke e, e
Wireshark 1 NS-3 [} FlowMonitor 745 %2 15 &t T 3k HL
P 2% i 1t 1 X9, e 2475 451 4 FlowMonitor J5 125
A R BRI S EOXFE R LA .

1 NS-3{hEF&

NS-3 &y W Z5 W 58 FI 20 10T K B ) 26 45 J0-F
G, Bt T2k 4RO R 2 ] AR S AT AR
B O PR AL T — A T LS Oy G
NS-3 fli [ £ 9 Unix i 5 1F A #8581 H 78 GNU/
Linux “F5 FH %, C++18 5 928, 34 T HATH
Pythonﬂ 5

NS-3 {7 H it 2 3 B3l i G 5 00 26 17 LA 52
IR, MR S By 00k G2 Ay 1037 57 R 4 A L 4 07 LA
Yo, TEAMAFEUTNE .

(1) A4 & NS =3 Hh R 45 7 de A
BB, W A C++ 25T Node 2k 4l iR
Node ZEHR 748 BT 53 B 45 BT o 1 4% Fh 7 3k, 4 1)
& R PR

(2) 222 O 25V 45« AN [) 1) 0 288 28 A AN () 17 1)
R, M4 & H C++H AT NetDevice SR i,
NetDevice 2§ (45 1 4 4251 ORI 18 A9 & Fh oy 325,
CsmaNetDevice , WiFiNetDevice #1 PointToPointNetDe-
vice %,

(3) LR PP : NS -3 [ 4%t — Jig & TCP/IP P
TR, M A8 09 28 e P HAR B URR , 4 J2 UDP i /& TCP,
HEFEELURAO 1 th 1M (OLSR . AODV Fil Global %) | 3f
S FCHC AR Y 1P ik

(4) %% HZ P C++H A Application 23k
TR BN AR, XA S S At T4 B 0 B
FUZI TR 1 o MR 1 A% 2 D e AR
o7 (4 1 R AL

AL L E K28 0 A B 96 |, 58 RN 25 37 T
B, MR UL R NS-3 W 451 B b 5 A H S bR
POLE AR, 2 6 v 25 o 10 24 1 D 1 ) A4 DL SR
BRI AR AR NS-3 f i R U
AL W 5 ik S

2 MEESHIE
2.1 Wireshark

Wireshark J&— 4> 46 B4 43 BT fF . 246 B84
BT SR A ) S B R 4 B 4% 0, I o B B o Rl
4 1) £6% 4 4, 55 BL . Wireshark fifi i WinPCAP ff 2k 4

M, B35S MR TR SCse e . f8 1] Wireshark ¢
15 B A 1 TUAREA A5 2 T T Hi2 Ao 208 4 A fl /R
IE IR AR S B TR K B Hh T E BT RR AE EL
SEU v 45 H 4 B Wireshark 77 A5 Y peap SCHF, B B
T M4 LR 38 L R R R RERE T
2.2 FlowMonitor

FlowMonitor 5~ NS-3 %111 W &% W= Thfg, &
I e ) 2 BT A B, AT LA (o L SCER AR NS -
3 2R 2 PERE G . NS-3 424 T FlowMonitor-
Help 2, A] L4 J5{i #5613 FlowMonitor, ‘B2 i F 42 3% 75
PO 268 745 i P AR DR R Y AN S M B BN £, OF R AT
M — 228, Fotl A ARl E AT s i T AT R 4
LA R AN ARSI 25 A RRIE 2 SO, RIS s T b
hE JEuwE B eyl B 8 B0 ool . R R
WAGEIHE BT LLLL XML A% 20, W] DL B B
(R LATE SR OC T8I 0 e Ge T HE

3 HFERNBSHERSH

FE2 7 ity 2225 R ) A9 7 P 7 A o 2 o e o
Wireshark F1 FlowMonitor 3¢ Wi ¥ IR 55 ity 5 A0 8 5 Y
KA . DI A BRI F N ES R T 1Y
SIS
3.1 =T EREED

AN AR AR AR NG R i 1 B
7 B2 A [ 222 Sta— AP il ad hoc P}
W, Hir nO AR Ak v e, n2 S0 9 5, n0 Y
J 22 % OnOffHelper 25 45 ALY OnOff 1/ A | 38 1
W n0 = n2 BYMLE I A SR IR e

device0:Adhoc
IP address:10.1.1.2

devicel:Sta-AP

P address:lO.l.Z.SAP node

SSID:wifi-default
- ~< BSSID:00:00:00:00:00:06

- S~

-

Stal @

device0:Adhoc
IP address:10.1.1.1

~

@ Sta2

device0:Adhoc
IP address:10.1.1.3

devicel:Sta-AP
IP address:10.1.2.1

devicel:Sta-AP
IP address:10.1.2.2

H1 =AY 548

4 n0 Fl n2 Z A A9 BE B/ T 294 OKIF, A 2
34518 ad hoc PEBEFE 4 —£E ;4 n0 F1 n2 Z [H] A HE
BSAET 294 KN, = T AT 255 K, B ad
hoc Fil Sta— AP P, n2 B R B R A48 054
FEBIARAR | = MY L VR R 50 K, Sta—AP P
n2 FEABREM A 40 107 4, 1 ad hoc K n2
BRI B AL 0 A, el W it —



.82 - HEPLH AR &R

532 4%

B 25 96 R I, Sta— AP PR BE 4T,

—— ad hoc
-e- Sta-AP

Onoff

80
70
60
50
40
30
20

R 1A By

20 100 200 250 270 294
BH 2/m

B2 REZES KO E

R SR A 1k — E BE B I Sta— AP I 4f | 2247
M4 n0 1 n2 2 [H] A B AT 294 ORI, = ME = B 5
T 50 KB & i i PRI, W] DL R 3 2 AODV P
W AT ad hoe FELAYH LT, IN#% OLSR B AT | Sta
-AP RG],
3.2 AT EMEKHRI

FANTT ST DL E AR B AF B 0 2545 SRR 22 2
Sta—AP Y ad hoc BN, X597 5% %¢ ad hoc PHXET, [F]
N R B f DM, SR AnIEL 3 s . SEI v R 2k
K 7 A T 48 A% U, B — 45O nO AR SRy K 36 i YT
02 RO S B A n3 A Sk R R T
nd MR 9 s, n0 n3 1Y 8 1 %% 1 OnOffHelper
JHE B OnOFE I FH 388 3k 1 0 9 4% % 65 114 1) 445 i ek
SR ZEIE

device0:Adhoc
IP address:10.1.1.4

device0:Adhoc
IP address:10.1.1.5

devicel:Sta-AP devicel:Sta-AP
IP address:10.1.2.4 IP address:10.1.2.5

traffic
n3 |

AP node S=s

g device0:Adhoc

SSID:wifi-default = - IP address:10.1.1.2
BSSID:00:00:00:00:00:0a __ ~ devicel:Sta-AP
_-- S>~o_ IPaddress:10.1.2.3
source/,,// \\‘~\ sink
traffic
Stal no I Sta2

device0:Adhoc device0:Adhoc
IP address:10.1.1.1 IP address:10.1.1.3
devicel:Sta-AP devicel:Sta-AP

IP address:10.1.2.1 IP address:10.1.2.2

B3 AT EEIEH

ME 4 5 B SER a5 BT LRI, TCie AP 5 A
=R EFE D), ad hoe BT AR EUE Sta—
AP B PIAE

i 1 73BT Wireshark 724 1) peap I SCF AT LA
B LR Ee R, il 4 Sta- AP Fil ad hoc £
=R, & B ad hoc 55X nO F| n2
i 0.004 449 s,Sta—AP BT n0 #| n2 FHEF0. 008 898
s, TL) ad hoc BN HEUC AL 19 % 2 S5 72 Sta— AP B

FIPIfE . Sta-AP B0 T n0 5 5 S0 4 nl (AP 7
M) AR AT 0.004 449 s, 88 )5 nl PR3 n2 f& 5
f50.004 449 s, I L R it w2 0. 008 898 s, Ak, iX
IRl R 25 M5 A R ad hoc B HE Sta— AP #E5L
PERETE M — Y R

—s— adhoc(flow]) «e= ad hoc(flow2)
- Sta-ap(flowl) .ea sla-qp(ﬂow*z)

60
50 A
40

30

A BB A 119 A H A

20

20 100 200 250 270 294 400 600
B /m

A4 AP#H L HHBEKOHHKE

—e— adhoc(flowl)-e- adhoc(flow2)

—— sta-ap(flow1)~e sta-ap(flow2)

RO A HuA

20 100 200 250 270 294 400 700 800 1000

#H 25/m
HS5 AP#HFHuEHEHEKEGHF

3.3 EANTHIEEERMER

W E n0 ) n2 Z 8] \n3 F) nd 2 [A] A [A] AY
FE B K EE 1 600 2K 1 500 2K 3 000 K, 4% ad hoc 5
A A Sta—AP B BIPERE, WK 6 FraR . B4 55
HRKs 2255 Sta— AP B ad hoc PRI, 2445 25 %2 %% ad hoc
PIRSCRST, [ Bt i 22 iy P38

vueee SPEEd=50

-e - speed=75
—e— speed=100

ad hoc(flowl)

80
70
60
50
40
30
20
& 10

LRSI TR

600 1500 3 000
#H2/m

6 FhiRE TG
SE R BCE R T onl RSN S — BAERS E)
FEEE nl 9 i f I FIAS SRS S BRPERE
FIGAE R AE AT AL 0l # 1S 2R T, ad
hoc LA AR L Sta— AP BEAVERE 4, BEH B 55 A4



4 ZEHIRSS  FI NS-3 A4

Hr 802. 11 Jogk 5 P is 1 E - 83 -

Jin, BT S5 A RS Sl BE R, TE iR /& ad hoc A 2
Sta—AP 2, IR 55 s 2 1 AL AR AE RS
3.4 ANTEFAN AP KM E R

XA EER n0 .nl A AP 355,02 .n3 HE
FAUSTT A, ST R LB A, nd RN nS R IR 45 s T A
TSR, Z2MAY n2 n3 #%4% n0 B AP1(SSID
=wifil ) , 41l n4 .n5 3% 4% nl B AP2 ( SSID = wifi2) ,
AP1 Fll AP2 Z [A] AT e # e ok | B~ W 2875 s #04%
A Sta—AP 5 ad hoc PM, S5 G S5 B 7 A
AL TR B — 4% flowl N n3 /BN & £ 5T 5, n5
SR ﬁ?)ﬁ,%* flow2 Ay n2 1E 2k % 3% v 15 A5,
nd RN A, HFDEEI AN 7 s

devicel:Sta-AP

devicel:Sta-AP

1P address:10.1.2.2 IP address:10.1.3.2
3000 m
n3 I
\\SOUI’CC flowl % sink
o "

\\ /,/
device0:PointToPoint 2 deviceO:PointToPoint
IP address:10.1.1.1 wired IP address:10.1.1.2
devicel:Sta-AP @ @ devicel:Sta-AP 200 m
IP address:10.1.2.3 IP address:10.1.3.3

-7 API APD~
~#7 sSIDuwifil wifin ™~
- SSID:wifi2 >~
I S.sink
source 3000 m
n2 f
flow2
devicel:Sta-AP devicel:Sta-AP

IP address:10.1.2.1 IP address:10.1.3.1

A7 AT EBEA AP & M %353k

/7RI HT P2P BERE A PIAS 1 84 n0 Al nl 10 5 2
HEEI RS TR e Z A — DR B A EE, AR
FHELEAE—E 2 ms fEHIERTYMFIE [, L5 Mbps A RAE
WgdE"

NodeContainer p2pNodes;

p2pNodes. Create (2) ;

PointToPointHelper pointToPoint;

pointToPoint. SetDeviceAttribute (" DataRate" , StringValue ("
5Mbps" ) ) 5

pointToPoint. SetChannelAttribute ( " Delay "
2ms"));

NetDeviceContainer p2pDevices;

, StringValue ("

p2pDevices = pointToPoint. Install ( p2pNodes) ;
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NodeContainer leftAdhocNodes

leftAdhocNodes. Create(2) ;

leftAdhocNodes. Add( p2pNodes. Get(0) ) ;
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NodeContainer rightAdhocNodes ;

rightAdhocNodes. Create(2) ;

rightAdhocNodes. Add( p2pNodes. Get(1) ) ;

//NS3 BeAg [ 8 2 802. 11a SR FH A9 BL , 536 v il
802. 11b #MX,

WifiHelper wifi;

wifi. SetStandard( WIFI_PHY_STANDARD_80211b) ;

//FIHR AL WIFL {538 Ay £ 2

YansWifiPhyHelper wifiPhy = YansWifiPhyHelper: : Default
O3
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wifiPhy. Set ( " EnergyDetectionThreshold" , DoubleValue ( -
80));

wifiPhy. Set(" CcaModel Threshold" ,DoubleValue(-81) ) ;

YansWifiChannelHelper wifiChannel; """

wifiChannel. SetPropagationDelay ( " ns3 ; ; ConstantSpeedProp-
agationDelayModel" ) ;

wifiChannel. AddPropagationLoss ( " ns3
LossModel" ) ;

wifiPhy. SetChannel ( wifiChannel. Create () ) ;
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WifiMacHelper wifiMac ;
wifiMac. SetType (" ns3:;AdhocWifiMac" ) ;

Install ( wifiPhy,

. ; FriisPropagation-

NetDeviceContainer leftdevices = wifi.
wifiMac, leftAdhocNodes) ;

NetDeviceContainer rightdevices = wifi. Install ( wifiPhy,
wifiMac , rightAdhocNodes) ;

//BEE RS EERL 311 4 n2 \n3 04 nS Bk

mobility. SetMobilityModel (" ns3; ; RandomWaypointMobili-
tyModel " ,"
VariableStream. str () ),

Speed ", StringValue ( speedConstantRandom
" Pause"

str (),
mobility. SetPositionAllocator ( taPositionAlloc) ;
mobility. Install(leftAdhocNodes. Get(0) ) ;
mobility. Install( leftAdhocNodes. Get(1) ) ;
mobility. Install( rightAdhocNodes. Get(0) ) ;
mobility. Install( rightAdhocNodes. Get(1) ) ;
//BCER NS ESY 5 n0 nl B EHER

Ptr<ListPositionAllocator> positionAlloc =

, StringValue ( pauseConstantRandomVariableStream.

" PositionAllocator" , PointerValue ( taPositionAlloc) ) ;

CreateObject <ListPositionAllocator>( ) ;

positionAlloc —>Add( Vector(200,100, 0) ) ;

positionAlloc —>Add( Vector(2800,100, 0) ) ;

mobility. SetPositionAllocator ( positionAlloc) ;

mobility. SetMobilityModel ( " ns3; ;
Model" ) ;

mobility. Install( p2pNodes) ;
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OnOffHelper onoffl ( " ns3:: UdpSocketFactory "
InetSocketAddress ( rightAdhoclnterfaces. GetAddress(0) ,45) ) ;

onoffl. SetAttribute ( " PacketSize"
Size) ) ;

onoffl.

ConstantPositionMobility-

, UintegerValue ( packet-

"

SetAttribute (" DataRate ", StringValue (
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3000000bps" ) ) ;

onoffl. SetAttribute (" OnTime" , StringValue (" ns3 ; ; Constan-
tRandomVariable[ Constant=1]")) ;

onoffl. SetAttribute ( " OffTime" , StringValue ( " ns3:; Con-
stantRandomVariable[ Constant=0]") ) ;
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ApplicationContainer appl = onoffl. Install ( leftAdhocNodes.
Get(0) ) ;

appl. Start ( Seconds ( var — > GetValue ( m_dataStart, m
dataStart + 1)) ) ;

appl. Stop (Seconds (800.0))

/ /2B ] PacketSinkHelper #8812 ISCE 6 62, B nd 1%
B EER A R

PacketSinkHelper sink2 ( " ns3:: UdpSocketFactory " , Inet-
SocketAddress ( rightAdhocInterfaces. GetAddress(0) ,45) ) ;

ApplicationContainer app2 = sink2. Install ( rightAdhocNodes.
Get(0)) 5

app2. Start ( Seconds ( var - > GetValue ( m _dataStart, m _
dataStart + 1)) ) ;

app2. Stop ( Seconds (800.0) ) ;
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FlowMonitorHelper flowmon ;

Ptr<FlowMonitor> monitor = flowmon. Install ( allNodes) ;

NS_LOG_INFO (" Run Simulation. " ) ;

Simulator : ; Stop( Seconds(800.0) ) ;

Simulator: ;:Run () ;

monitor->CheckForLostPackets( ) ;

Ptr < Ipv4FlowClassifier > classifier = DynamicCast <
Ipv4FlowClassifier> ( flowmon. GetClassifier( ) ) ;

std ; ; map<Flowld, FlowMonitor ; ; FlowStats> stats = monitor—
>GetFlowStats( ) ;

7/ AT R I

for (std:; map <Flowld, FlowMonitor; ; FlowStats > ; const _
iterator i=stats. begin( ) ;i! =stats. end( ) ;++i)

{

Ipv4FlowClassifier; : FiveTuplet = classifier — > FindFlow (i- >
first) ;

// WiAs flowl R U LI 1 ok G AR Rl Y S
"10. 1. 2. 2" && t.
destinationAddress == "10.1.3.2" &&t. destinationPort==45))

if ((t. sourceAddress = =

t

std; ;cout<<" Flow" <<i->first<<" protocol" <<unsigned ( t.
protocol ) <<" (" <<t. sourceAddr

ess<<" —>" <<t. destinationAddress<<" ) \n" ;

std ; ;cout<<" Apl —Stal transmitted packets:" <<i—>second.
txPackets<<" \n" ;

std: ;cout<<" Ap2 —Stal received packets:" <<i->second.
rxPackets<<" \n" ;

/7 WaFss flow2 HYL LI Hh 2 2% e A B A A B
else if ((t. sourceAddress = = " 10. 1. 2. 1" && t.

destinationAddress == "10.1.3.1" &&t. destinationPort==45))
{

std: ;cout<<"Flow " <<i->first<<" protocol" < <unsigned

"

(t. protocol ) < <" (" < <t. sourceAddress < <" - >" << t.
destinationAddress<<" ) \n" ;

std ; ;cout<<" Apl —Sta2 transmitted packets:" <<i—>second.
txPackets<<" \n" ;

std: :cout< <" Ap2 —Sta2 received packets:" <<i->second.
rxPackets<<" \n" ;
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