O. NS-37&7Y

& 4&NS-3?

ns-3

© NS-3s2 —#H TR EALRNZE KA

« NS-3HC++4mE MHIEDH .

o NS-3WARIEH T (GuT) ., RAgidd A 7 AT H e

o NS-3HIHIAZFC++MPpythonFES . (JEHMEFERNHAC++HES)

« NS-3HBJREMERFE, BAEMMEERME T FEERAPTEN,

o NS-3WFEIZITFEELinuxREA, EAWindowsH W a] LT HNS-3,
HA2 Mo DhReToiRAL H



T NS—3EI‘J§%§

& ZIEHNlvmware

T#EMHbE: https://www.vmware.com/cn/products/workstation-

pro/workstation-pro-evaluation.html

VMware Workstation 17 Pro

VMWARE

WORKSTATION

o I/

Workstation 17 Pro B e XHEAR, FELLF Al Ta8oh 1 Directx 11
#10penGL 4.3 3D hoEkEfzEEr.  “REEL" APFm. 225 Windows
11. FFiafTfWEReES Kubernetes S28F019 vetl CLI, B0 T xi &
Windows 1 Linux #2{F &M%,

A LU R T e S (A DT 19 30 XAk, ERRHEN.

Workstation 17 Pro for Windows Workstation 17 Pro for Linux

VRIS

VHITEE >




—\ NS-3H&R%E

& BB
WPt e LB F RS, HRDREFREBARTIEI A,

®@ HEZERFERH(S)
FEFEL NSRS — 1 =aEE -

¢ THUbuntuB{ERG (HEFEMAH18. 04RRA)
T#EHbE: https://mirror.umd.edu/ubuntu-iso/18.04/

Index of /ubuntu-iso/18.04/

L h
FOOTER. html 16-5ep—2021 21:45 a1n
HEADEE. html 16-5ep—2021 21:458 40046
SHAZRASTIMS 16-5ep—2021 21:H8 202
=T 16-5ep—2021 21:hH8 g833
ubuntu—18. 04, f—dezsktop—amdfd. i=z0 15-5ep—2021 20:42 2614124800
UpUNLL— Lo, 4, EZETOD— Am . 1z20, Lorrent 16-5ep—2021 Z21: 46 192178
ubuntu—18. 04, f—desktop—andéd. 1z0. zavmc 16-5ep—2021 21:46 4910637
ubuntu—18. 04. f—desktop—amnd&d. 11=1 16-5ep—2021 20:42 7984
ubuntu—18. 04, fi—dezktop—amndfd. manifest 16-5ep—2021 20:36 GBOTTH
ubuntu—18, 04, f-live—server—amdfd. izo 16-5ep—2021 20:432 1016070144
uburntu—18, 04, fi-live—server—amdfid. izo, torrent 16-5ep—2021 21:45 Tyaa1
ubuntu—18, 04, fi-live—server—amdfd. 120, TEvRC 16-5ep—2021 21:45 1984757
ubuntu—18, 04, fi-live—server—amdfid. 1i=zt 16-5ep—2021 20:42 10608
ubuntu—18, 04, f-live—server—amdfd, manifest 16-5ep—2021 20: 36 14707




—. NS-3HI&R®R

¢ REEBHYLFICD/DVD, W AUbuntufI8RE 4

[e=zivtilhia= >
f#F W

s . WEIAE

=T 2 GB Ol 2o

T EahiEse 2 BrhediE#E(0)

C3E& (5C51) 20 GB

(%) CD/DVD (SATA) B zhts| L

o el A R MAT (O R HmEEzheE(P):

[ USB {igE TETE :

9 AR BEh SRl

LIgTee B (®) A ISO BEITiE(M):
v [ ).
C:\Users\1\Downloads\ubuntu-18.04.6-desktop-amd &4

=R(V)...

¢ TR, RIERRTERUbuntu RGEHI L4
AT RUE, AR E TR EALHICD/ DVDIR I Hr i oy “ I B IR Zh 45 7
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& 2% IR
o Ziopen-vmtools, ¥ 5F% 0] LLH &N LGS FHLZ 18] & HIAGG
sudo apt-get install open-vm-tools-desktop
o EHE UL
reboot
& e )
o BEHGHUELIN A IR BETH A2 FIHKOR &R -
sudo vim /etc/apt/sources.list

fEsources.list XXHHHMLLTHNE (FEAVFE) -

deb https://mirrors.aliyun.com/ubuntu/ bionic main restricted universe multiverse
deb-src https://mirrors.aliyun.com/ubuntu/ bionic main restricted universe multiverse

deb https://mirrors.aliyun.com/ubuntu/ bionic-security main restricted universe multiverse
deb-src https://mirrors.aliyun.com/ubuntu/ bionic-security main restricted universe multiverse

deb https://mirrors.aliyun.com/ubuntu/ bionic-updates main restricted universe multiverse
deb-src https://mirrors.aliyun.com/ubuntu/ bionic-updates main restricted universe multiverse

# deb https://mirrors.aliyun.com/ubuntu/ bionic-proposed main restricted universe multiverse
# deb-src https://mirrors.aliyun.com/ubuntu/ bionic-proposed main restricted universe multiverse

deb https://mirrors.aliyun.com/ubuntu/ bionic-backports main restricted universe multiverse
deb-src https://mirrors.aliyun.com/ubuntu/ bionic-backports main restricted universe multiverse

w5 BB : sudo apt-get update
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GBS https://blog.csdn.net/yangzhenyu2/article/details/116205406
& ZRRHE
T um, FA L2

T

sudo
sudo
dev

sudo
sudo
sudo

apt—-get
apt—-get

apt—-get
apt—-get
apt—-get

install
install

install
install
install

gcc gt++ python python3
gcc g++ python python3 python3-

python3-setuptools git mercurial
gtb-default mercurial
girl.2-goocanvas-2.0 python-gi

python-gi-cairo python-pygraphviz python3-gi python3-
gi-cairo python3-pygraphviz girl.2-gtk-3.0 ipython
ipython3
sudo apt-get install openmpi-bin openmpi-common
openmpi-doc libopenmpi-dev

sudo
sudo
sudo
sudo

apt—-get
apt—-get
apt—-get
apt—-get

install
install
install
install

autoconf cvs bzr unrar

gdb valgrind

uncrustify

doxygen graphviz imagemagick



R NS—3E,‘J§%

& RIKHEE
I &0, AL R4
(#1370

* sudo apt-get install texlive texlive-extra-utils
texlive-latex-extra texlive-font-utils dvipng latexmk

* sudo apt-get install python3-sphinx dia

* sudo apt-get install gsl-bin libgsl-dev libgsl23
libgslcblasO

* sudo apt-get install tcpdump

* sudo apt-get install sqglite sglite3 libsglite3-dev

* sudo apt-get install libxml2 libxml2-dev

* sudo apt-get install cmake libcb6-dev libc6-dev-1386
libclang-6.0-dev 1llvm-6.0-dev automake

* sudo apt-get install 1libgtk2.0-0 libgtk2.0-dev

* sudo apt-get install vtun 1xc uml-utilities

* sudo apt-get install libboost-signals-dev libboost-
filesystem-dev
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& EEMTENS-3 (JEE3. 27/A)
NEEISE N RAA R, RS 2 imd T T 3 Kns-allinone-3.27,
PTG A2
* sudo ./build.py

¢ HEFTRE, PATIT <M.
e sudo ./waf --run hello-simulator
WRIEFE “Hello simulator” NITEReEdE. S M4kE404T R4,
5& T EHEFNhello-simulator:

cd ns-3.27

e sudo ./waf clean

e sudo ./waf -d debug --enable-example --enable-tests
configure

e sudo ./waf



—. NS-3HI&R®R

¢ ZiENetAnimA] YRI5

HH Anetanim-3.108H=x, #AT FHlar4:
e cd ../

* cd netanim-3.108

* sudo make clean

* sudo gmake NetAnim.pro

* sudo make

® PAT “sudo ./NetBAnim” FJFFNetAnim, R ZZIREEHE
[ Neam 200

Animator | Stats Packets
O z P Pause At fast e slow | Sim time

>
4

L Please select an XML trace file using the file load button on the top-left corner

&
&



—\ Ns-3HRRLRIZFSIEIT

& ELEENS-30, BAIAT T “sudo . /build.py” 258 T NS-3M4m1%.
BT Al D Fwaf T EATns-3. 27HX FTHIFTEWIE, #li0.

e sudo ./waf --run hello-simulator
sudo ./waf —--run first

¢ KNI Hhello-simulator. firstMIi HIFAEEANL Texample/
tutorial Hx Fo

NS-3f B XE
« example HFHF 7 KREMINS-3HIFE.
e srcHZFHEE ITNS-3& MR AEICHS
« buildH &G H R AR AT S

@ PATHAK 2 N: sudo ./waf --run <IiH%H>

WEER:
o A Hwa P AT H B &g b2 Tns-3.27THF
o PUTHARME AR CIE T, XEFANTHIT I FbuildHX T,

wa £ FIE &S I AT AR B B8 AT

e sudo ./waf --run examples/tutorial/hello-simulator

FIPAT 5 A I ER AR ) i 2 S50



—\ NS-3HRBBEIFESIEIT

& ERESUTH OB RIIH , W7 EX I H #1791 5 4 Ge AT
HiFm 2 N: sudo ./waf

&€ iIFm SR IBCER, [FHmS . /waf configuredtiTHCIE, HIUI{E %%
NS-3WAEH 1 40T Hy 4

e sudo ./waf -d debug --enable-example --enable-tests
configure
« JEI “--enable-example” KNG PER L E A Mexampleli H
* AT “--enable-tests” FRWIEMN T EI AR testTH (fEsrcH3
)
& FAFHENT, wattn RN iFexampleMtestW B, BWEHEWMRBK 7 X
ST H A, A2 N IR R aE T .
® A EHCHREMNIHIEY Si{EtscratchBxX T, XMHXBINEEE. /wat
PIgmiEin B N, FEHAFTEIR AR AR i itexampleMtestIiH .
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A 4

UG

sudo ./build.py

A 4

4TI H
sudo ./waf --run <Iji H 44>

\ 4

1B el A UL

A 4

it & waf

/waf configure

A

%
Jwaf
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® ‘fscratch R TEIE " X fmyhello. cc, AW FAE:

#finclude "ns3/core-module.h"
using namespace ns3;
NS LOG COMPONENT DEFINE ("HelloSimulator");
int main (int argc, char *argv([])
{
NS LOG UNCOND ("My Hello");

}
® HiAN%: sudo ./waf HHATHE.
&® A% : sudo ./waf --run myhello BITFEF
& i R REBEEAENEN T, FTUEEPAT. /wvaf --run A AR

S PERIiE AT

o Hlan: ¥ bidmain KB REEE SN

NS LOG UNCOND ("My Hello!!!");
HE#E#ATsudo ./waf --run myhello WA]PLSE AR IF IERR S H 4528 .
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—_—

& AN —ANS-3 IR third . cc IR ANS - 3SR IALFE . Z AL T
example/tutorial H3K o
& EHFENS-3MCAER, BEMNS-3MRATF . — DSBS R s, P,
(BIEFEEME TR AR, ENS-3F1, F— PG ITRENP T —R, KK
X T W ITCR AT Ny, AR B RGBT 2 RN R .
o Bltn BRI RN, BT RS OB PP G TS . BRI
BILRA2 NG R 2N —PPP(EIE. WA AENodeZs,

PointToPointNetDeviceZXMPointToPointChannelZs,

NodeZs PointToPointChannelZ& PointToPointNetDeviceZs
node 1 g g node 2
channel
netdevice 1 netdevice 2

A nodel flnetdevicel X 5l ?
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® NodeZR: — /MLy LERIERZ, WTHE.

NodeZ&
Application Application
H
| 22 4k Tch4P'rot£ol Udpjl‘Protocol

\ /
Ipv4L3Protocol

NetDevice NetDevice

Channel Channel

e NodeZ&XHKIZTCP/IPSHHAL,
o A JLFATA BIZRE SNodedSMI G, IR AEREUE— MM UZEE R,
MNodeZEH KRR 715 3.
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¢ third. ccERM MR U s

// Default Network Topology

//
// Wifi 10.1.3.0

// AP

// * * * *

// | | | | 10.1.1.0

// nb no n’ n0 -~ ————————————- nl n2 n3 n4
// point-to-point | | | |
// ================
// LAN 10.1.2.0

@ third.ccERHIME—PLELEMLK. PPPHICSMAT L&MNZIR S IS5 .
(n0ZAPLE 1)

& FEARYE T I S AN 1) S S0
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& Lt

#include "ns3/core-module.h"

#include "ns3/network-module.h"
#include "ns3/point-to-point-module.h"
#include "ns3/wifi-module.h"

#include "ns3/csma-module.h"

#include "ns3/mobility-module.h"
#include "ns3/applications-module.h"
#include "ns3/internet-module.h"

& LR AFHEERHEH “module” , RXRFIREEA KA — MR,
XL RS E s e SO T CRE— N SCAFRARCR — BB .

" E R EEEEEREEEERERER

antenna aodv application bridge brite buildings click config- care csma csma- dsdv dsr energy Fd-net-
5 store layout device
Flow- internet internet- lr-wpan lte mesh mobility mpi netanim network nix-vector- olsr openflow paint-to- point-to-
monitor apps routing point point
layout
= = e = = - = = = £ = = .
H H 5 8 35 6 05 8 6 80 E E | .| e
propagatio sixlowpan  spectrum stats tap-bridge test topoloagy- traffic- uan virtual-net-  visualizer wave wifi wimax creake-
n read control device module.py

wscript
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ANA, T %
& HSITEY
int main (int argc, char *argv([])
{

/ /BB S RIEINE

bool verbose = true;

uint32 t nCsma = 3;

uint32 t nWifi = 3;

bool tracing = false;

/ /ISR AT 24

CommandLine cmd;

cmd.AddValue ("nCsma", "Number of \"extral\" CSMA nodes/devices", nCsma);

cmd.AddValue ("nWifi", "Number of wifi STA devices", nWifi);

cmd.AddValue ("verbose", "Tell echo applications to log if true", verbose);
(

cmd.AddValue ("tracing", "Enable pcap tracing", tracing);

cmd.Parse (argc,arqgv); //HnS1TS54
& PRSI T AN 4T3 48, Al &nCsmas nWifi. verbosefl
tracingo.

& fEwatmm > FEHmAS1TS8, W: ./waf--run "third --nWifi=18"

N\



=. —PNsS-3H)f5FE: third.cc

® LooHR%
NS_LOG_COMPONENT DEFINE ("ThirdScriptExample");

if (verbose)

LogComponentEnable ("UdpEchoClientApplication", LOG LEVEL INFO) ;
LogComponentEnable ("UdpEchoServerApplication", LOG LEVEL INFO);

}
o DLEMRIEALE T LogRS, fFHLogRGinT L. 7Ef5 et —0P

NP Log G HARRE LT AR

- H1, NS LOG COMPONENT DEFINEMZE X T —AHELHLE,
LogComponentEnablePpK iﬁfﬁﬁéﬂﬁiiﬁﬁﬂLogfmmo

e fEmyhello.ccXfFHHHINS LOG UNCONDER I T AL w2 K P 25 4t 21 f

e L

NS LOG UNCOND ("My Hello");
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// Wifi 10.1.3.0

[=1=| // AP
& GEMNEIAFIN--Node BT Y S S S
NodeContainer p2pNodes; /7] | | | L0110
// nb ne n7 n0 - ————————————- nl n2 n3 n4
pZ2pNodes.Create (2); // point-to-point | | | |
// ================
// LAN 10.1.2.0

NodeContainer csmaNodes;
csmaNodes.Add (p2pNodes.Get (1))
csmaNodes.Create (nCsma) ;

NodeContainer wifiStaNodes;
wifiStaNodes.Create (nWifi);
NodeContainer wifiApNode = p2pNodes.Get (0);

® NodeContainerZERI ANode&F#H{E, LT HEEEHNode RN R . X HAIH
T4 NodeZ 4y, HTEHEAF IR nodess /i,
* CreatepR¥H THtEAIES A
o« GetHHH TIRENode HAFNINES 1. p2pNodes.Get (1) RRFRE
p2pNodes#s B 58 45w
o AJAEREH T RAEBJABINCOIERNSE M.  (—Ag R LIRB AT 2455

D
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& B ZMEIATN--PPPILE

PointToPointHelper pointToPoint;

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

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

NetDeviceContainer pZpDevices;
p2pDevices = pointToPoint.Install (pZ2pNodes);

® pPointToPointHelperK/& TBIFR, MTRNELE DHelperdiE. BT
] DL i s A 15 AT PR A RS 4 5 B B2

o B MESECHEMENMEIBITR, HERMEAsrc/ <B4 >/helper HE T

o FHIFMACHSH, JefiHpointToPoint® B | DataRate. DelayHJ{H,
HifHInstal 1R {Fp2pDevicesHar PAIEM A A FEIE, FHHM
AN EIEER. QPSRN Sp2pNodes B4 Wnode 4l 1
A B0

o XWNAESTHEIZRSSMnetbevicefnode& KB (S5FE—NME R
BHRMEREKPMERST, HRARSISHNEZBTRE 1SR .
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& B ZMEIATN--PPPILE

PointToPointHelper pointToPoint;
pointToPoint.SetDeviceAttribute

("SMbps") ),

pointToPoint.SetChannelAttribute

NetDeviceContainer pZpDevices;
p2pDevices = pointToPoint.Install (pZ2pNodes);

& P77 BRI E M ERIR Iy (A% Ep2pNodesiX—"Node F &) -

node 1

p2pDevice 1

("DataRate", StringValue

("Delay", StringValue

node 2

p2pDevice 2

p2pChannel

("2ms")) ;
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& BN MR, BHSEH P REENSE. Bl TR,
DataRateflDelayvilZ /@M, DataRateftF PPPMLR A HEIRL I,

Delay®/NPPPIEIE ML ELEIR

pointToPoint.SetDeviceAttribute ("DataRate", StringValue
("SMbps™")) ;
pointToPoint.SetChannelAttribute ("Delay", StringValue ("2ms"));

o IR, JEMEIRE 2 5 B X 2% B RE AR R £
& EEEM: bmpgfad, @A T RECREEE BT RN E, RE
WL BT RN B R A A E TR g R E
o WU, FHEPACHEEE BT EM{EDataRate=5Mbps,
Delay=2ms, MWAEHZEITRAIER N p2pDevicel )@ MHE <4 H shfd
B NDataRate=5Mbps, Delay=2ms, HIMEREEREIEZEEInstall
AR BRI A:
o HBFHRMUMERE BN, HE2UOENZRAEZ EE. T LLEBTF
KENE— R, B0 TP R FZ IR A — BRI o
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& MmN B AR A —FEHp2pDevice?
B, EEE2 p2pbevice, HEHA —/DataRate N5Mbops, H—1NHN
10Mbpso
(NELNY

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

NetDeviceContalner pZ2pDevices 1;
p2pDevices 1 = pointToPoint.Install (pZpNodes);

pointToPoint.SetDeviceAttribute ("DataRate", StringValue
("10Mbps")) ;

NetDeviceContalner pZ2pDevices 2;
p2pDevices 2 = pointToPoint.Install (pZpNodes);

& GBI TRAECEREMEHEN: SRR, SEGIETR.



// wifi 10.1.3.0

// AP
=, —NS-3K9fFE: third.cc /,/ ~ + -
/] | | | 10.1.1.0
// nb no n7 ng ———————————- nl n2 n3 n4
// point-to-point | | | |

& AL --CSMAFILE /7

// LAN 10.1.2.0
CsmaHelper csma;
csma.SetChannelAttribute ("DataRate", StringValue ("100Mbps"));
csma.SetChannelAttribute ("Delay", TimeValue (NanoSeconds
(6560)));

NetDeviceContainer csmaDevices;
csmaDevices = csma.Install (csmaNodes);

o VEEA/EWEDataRatedMEE Y BHEAL FH B R E S
SetChannelAttributelll N /& SetDeviceAttribute. KN
CsmaNetDeviceR¥ A DataRate/g, MCsmaChannelf 1%/)E -

@ fDoxygen+ EIHINS-3HJAPT Y.
ns-3 Development

Network Simulator : | o
Most users will need to write new simulation scripts and
ns-3 is a discrete-event network simulator for Internet systems, > conduct their work. The three main resources for this ar
targeted primarily for research and educational use. ns-3 is free, documentation, and our Doxygen.
open-source software, licensed under the GNU GPLv2 license, and
intained b Idwid ity. .
AT 7 EIel b I ER S * We maintain a reference manual on the ns-3 core,

] set, also in several formats for our jmees

e All of our APIs are documented usifjg Doxygen
® The ns-3 coding style documentati S

Download App Store
I
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€ {fDoxygen ' & f|NS-3JAPI:

https://www.nsnam.org/docs/release/3.27/doxygen/index.html

ns-3

Network Simulator

ns-3 is a discrete-event network simulator for Internet systems, >

Development

Most users will need to write new simulation scripts and
conduct their work. The three main resources for this ar

targeted primarily for research and educational use. ns-3 is free, documentation. and our Doxygen.
open-source software, licensed under the GNU GPLv2 license, and

maintained by a worldwide community.

Download Docs App Store

& 5 RT

{EREHLH AT a2 -
£

* We maintain a reference manual on the ns-3 core,

set, also in several formats for our jeeestslesse
e All of our APIs are documented usifig Doxygen
e The ns-3 coding style documentati S

./waf --doxygen ZWIFAPINAY. (miFEhy[a)ig

T TE )G, 1 ns-3.27/doc/html A3, F]JFannotated.html

AERP R B APT (33
nE— BT a])

XA N L3030, TS0 R A AT e

i 2
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& SIEMBEIAFN--wi iM%

YansWifiChannelHelper channel = YansWifiChannelHelper::Default ()
YansWifiPhyHelper phy = YansWifiPhyHelper::Default ()
phy.SetChannel (channel.Create ());

WifiHelper wifi;
wifi.SetRemoteStationManager ("ns3::AarfWifiManager");

WifiMacHelper mac;

Ssid ssid = Ssid ("ns-3-ssid");

mac.SetType ("ns3::StaWifiMac",
"Ssid", SsidValue (ssid),
"ActiveProbing", BooleanValue (false)):;

NetDeviceContainer staDevices;
staDevices = wifi.Install (phy, mac, wifiStaNodes)

mac.SetType ("ns3::ApWifiMac", "Ssid", SsidValue (ssid));

NetDeviceContainer apDevices;
apDevices = wifi.Install (phy, mac, wifiApNode) ;



—_—

—PNS-3fHIFE: third.cc

& SIEMBEIAFN--wi iM%

- ———p

mobility

Wif i BB ZER .
WifiNetDevice
WifiMac |l--- RemoteStation
' Manager
WifiPhy |J&==========——mmmmmmme
Channel

A DU b B 2R k) o RS E A B )=
e WifiNetdeviceZl: RFJUFIEMNZEZSwifi@F048H,

 RemoteStationManagerds: FEHIEIEHE K,
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& OZMLEIRFN--wi £1LE
MRPEwL £ ZEN), AR CUEBARRS R 3 AR B AR B AN . TS
RIS, e TR 2B E (Blchannel ZBAWifirPhyI) HIALE

YansWifiChannelHelper channel =

YansWifiChannelHelper: :Default ();
YansWifiPhyHelper phy = YansWifiPhyHelper::Default ()
phy.SetChannel (channel.Create ());

e YansWifiChannelHelperZ&MlYansWifiPhyHelperZsnlH T
ChannelZEMIWifiPhyZRATACE -

* Channel &7 N0 BAAREREBMHFERE, XHIHDefaul tiR¥R
N EIAEEINININL T Bt

© WifiPhyZK Zhic BiRAGFAER, Aprh 2] B,

e Createlf#UiE | — 51, SetChannelR#NIK X518 Sphy (Bl
FRINR) AT REL, Az mHphy Bl Hwi fi4s e 5 MEEE
o
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& OZMLEIRFN--wi £1LE
T—2H#H TR RS ZE (BwifiMacEMRemoteStationManageras) HIACL
=

WifiHelper wifi;
wifi.SetRemoteStationManager ('"'ns3::AarfWifiManager");
WifiMacHelper mac;
Ssid ssid = Ssid ("ns-3-ssid");
mac.SetType ("ns3::StaWifiMac",
"Ssid", SsidValue (ssid),
"ActiveProbing", BooleanValue (false));

e WifiHelperZEHMIWifiMacHelperZK/ilH T RemoteStationManager
FHIWifiMacIHIRLE -

 RemoteStationManagerZH T8I RIWLFL I BREKIZIEE,
WifiHelperBFF{fHSetRemoteStationManager iR £ % & i K45 o
IR ZAuto Rate Fallback (ARF) Hik.
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& OZMLEIRFN--wi £1LE
T—2H#H TR RS ZE (BwifiMacEMRemoteStationManageras) HIACL
=

WifiHelper wifi;
wifi.SetRemoteStationManager ("ns3::AarfWifiManager");
WifiMacHelper mac;
Ssid ssid = Ssid ("ns-3-ssid");
mac.SetType ("ns3::StawifiMac",
"Ssid", SsidValue (ssid),
"ActiveProbing", BooleanValue (false));

« WifiMacHelperBI TR —ANEHEESHIESSID (RGSEMRIRFF), SsIDk
E TR TEIRS S, ap 5B RUaE T A — kS4B G
e SetTypeRBH TR EWifiMacHelperBFK, “ns3::StawifiMac”

TN, RRBEILE AL, ActiveProbingreStaWifiMacEHEMHE

* ActiveProbing: If true, we send probe requests. If false, we don't.NOTE: if more th:

STA, otherwise all the STAs will start sending probes at the same time resulting in co
o Set with class: BooleanValue
o Underlying type: bool

o Initial value: false
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& OEMEIRT-—-wifiLg
N HEAT ) A2 X 28 2% 1) 20 2

NetDeviceContainer staDevices;
staDevices = wifi.Install (phy, mac, wifiStaNodes)

mac.SetType ("ns3::ApWifiMac", "Ssid", SsidValue (ssid));
NetDeviceContainer apDevices;
apDevices = wifi.Install (phy, mac, wifiApNode) ;

e wifi (WiFiHelperBh TR %) HAHInstallf# b Estabevice.
CERATHE Wi £ 1R, Wae BT R B ifwifiPhy,
WifiMacHlRemoteStationManager/a 4 el EWifiNetDevice) o
o BTN Install ZIEREAPLE MBI IR, BUEW £i 45 & 22850 illo
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& B ZMEIAFN-—-wififLg
7 wifithiARER IR E

o IR MWL £ P LR B T G R RS R SR

« fHWifiHelper::SetStandard () B E . SetStandard () BREHIE

N AEDoxygen & WU T

void
ns3::WifiHelper::SetStandard (enumIWifiPhyStanclarcl standard ) [11%)

Parameters

standard the phy standard to configure during installation

This method sets standards-compliant defaults for WifiMac parameters such as
sifs time, slot time, timeout values, etc., based on the standard selected. It
results in WifiMac::ConfigureStandard(standard) being called on each installed

mac object.

IThe default standard of 802.11a will be applied if SetStandard() is not called.l

enum ns3::WifiPhyStandard

Enumerator

WIFI_PHY_STANDARD_80211a

WIFI_PHY_STANDARD_80211b

WIFIL_PHY_STANDARD_80211g

WIFI_PHY_STANDARD_80211_10MHZ

WIFI_PHY_STANDARD_80211_5MHZ

WIFI_PHY_STANDARD_holland

Identifies the PHY specification that a Wifi device is configured to use.

OFDM PHY for the 5 GHz band
(Clause 17)

DSSS PHY (Clause 15) and
HR/DSSS PHY (Clause 18)

ERP-OFDM PHY (Clause 19,
Section 19.5)

OFDM PHY for the 5 GHz band
(Clause 17 with 10 MHz channe
bandwidth)

OFDM PHY for the 5 GHz band
(Clause 17 with 5 MHz channel
bandwidth)

This is intended to be the

configuration used in this pape
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& XHERIFNZ, WifiPhyStandardd € NSHHEAE802. 11plhil.
MRS %‘&@EﬁﬁW1f:|.80211pHelperEjJ?7%?23%“/\71leelperﬂjjiﬂé

o WifiFIHREECE VYIRS, YRR E RS EFALS, mEE
PR R AC B TR ZAE T 28 NgosWaveMacHelperi)
QosWaveMacHelper, HXZJ I NAT#H AL K0S, fF#H LFFQos.,

* NgosWaveMacHelperflQosWaveMacHelper &WifiMacHelperHFK,
IR A fHwifiMacHelper ICE SRR, MG AN RIS HL
QosSupported=HENINIX B Nfalses

o MERAJAEHWLfiMacHelper&fikE: SIEH X nythird.cc, R
WifiHelperB# AWifi80211pHelper, R IEIEIT. IFEEIRINSLX
F: #include "ns3/wave-module.h".

« V¥R, HAINS-3MEHRAS. 407 LE B Wi fiHelperfil &
802.11pMil, FARNEZH 3. 40RAKAPT T



=. —PNsS-3H)f5FE: third.cc

@ iLE802. 11pthidl: BATFHIARIEE: T third. colflFEEM:
° Eﬁfﬁﬁ%:

WifiHelper wifi;
WifiMacHelper mac;
mac.SetType ("ns3::StaWifiMac",
"Ssid", SsidValue (ssid),
"ActiveProbing", BooleanValue (false));
mac.SetType ("ns3::ApWifiMac",
"Ssid", SsidValue (ssid));

. BE:

Wifi8021llpHelper wifi;
NgosWaveMacHelper mac;
//mac.SetType ("ns3::StaWifiMac",

// "Ssid", SsidValue (ssid),

// "ActiveProbing", BooleanValue (false));
//mac.SetType ("ns3::ApWifiMac",

// "Ssid", SsidValue (ssid));

mac.SetType ('"ns3::0cbWifiMac",
"QosSupported", BooleanValue (false));

{1802 11p P AU Hset Typek S H H L L HocbWifiMac (o
BT
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& SEMEIRFN--wi iM%
EM XA E e la, HEREWLIMENBaIEE.
o« MERA - RAEM S R LR SC IR A, N TRED IR B R B4 kAl
APZE R HIRS SN . fii ] B F2KMobilityHelper i A A .
o« MERELE KA AL E RN IR, AENS -3 E AR R AR Y
(DA
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& SIEMBEIAFN--wi iM%

B Rahs nacE

MobilityHelper mobility;

mobility.SetPositionAllocator ('"'ns3::GridPositionAllocator",

"MinX", DoubleValue (0.0),

"MinY", DoubleValue (0.0),

"DeltaX", DoubleValue (5.0),

"DeltaY", DoubleValue (10.0),
"GridWidth", UintegerValue (3),
"LayoutType", StringValue ("RowFirst"));

 SetPositionAllocatorREk B4 S HIFIEAE -
ns3::GridPositionAllocatorF/HIUGN BB RKE,: EHEE—
P EalcfiiE. (ATPAEPositionAllocatord 12K 1 i 2 1Y

N Y,
BRI

A

A 4
>
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& OEMEIRT--wifiLg
BEIERL. B S E

MobilityHelper mobility;

mobility.SetPositionAllocator ('"'ns3::GridPositionAllocator",
"MinX", DoubleValue (0.0),
"MinY", DoubleValue (0.0),
"DeltaX", DoubleValue (5.0),
"DeltaY", DoubleValue (10.0),
"GridWidth", UintegerValue (3),
"LayoutType", StringValue ("RowFirst"));

*  (MinX,MinY) JER RNV S, HARIM
p 1% R AL BR AR & FEX B Y AR b b in B B RS
DeltaXmDeltaYfFHIiK,
. LayoutTypey%ﬁﬁﬁﬁj\@ﬁﬁ/‘Jﬁﬁ,
4 ° * RowEirst AR SeeA x5 77 Bofr &
© Gridwidth#ERE—47 1R R4

v
>
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& SEMZIRFN--wi iM%
22zl tick

mobility.SetMobilityModel ('"ns3::RandomWalk2dMobilityModel",
"Bounds",
RectangleValue (Rectangle (-50, 50, -50, 50)));
mobility.Install (wifiStaNodes) ;

mobility.SetMobilityModel ('"ns3::ConstantPositionMobilityModel") ;
mobility.Install (wifiApNode) ;

e SetMobilityModel ¥ B 4 S shER,
ns3::RandomWalk2dMobilityModel NAE—NHEENA DA FE M LIE B AN E
WL SRR, Boundsti i THIE IR/,
ns3::ConstantPositionMobilityModel NIflEN B MR E, )
9aNIE N (0, 0)
* InstallBREUNNG R ZAEB TN
& =1, MR .
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& ZETCP/IPHNIR: IFKRUL, D NMWD.
o B hEE R dETep/ 1P [ InternetStackHelperBhFE
g7g
InternetStackHelper stack;
stack.Install (csmaNodes);

stack.Install (wifiApNode);
stack.Install (wifiStaNodes):;

o FUBANL ST IPHE. LpPPMSR NG (HARFED -
Ipv4AddressHelper address;

address.SetBase ("10.1.1.0", "255.255.255.0");
Ipv4dInterfaceContainer p2plnterfaces;

p2pInterfaces = address.Assign (p2pDevices);

e SetBasePREUXECIGHIHEN10.1.1.0, ML N
255.255.255.00

o AssignBREUNSE ST HNE, SRR NL10.1.1.1,
10.1.1.2,...... THGHAR 73 B -

o FRXHRAMKES A IPHbE, Fit—gE SR 2 1pibit.
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& ZERNAERF
NS-3H M FHZX M ApplicationZ, Hy 3R X 1 RN HIRER:, &M
FIREFPEE AN A R AT N . 2841
e UdpEchoServerflUdpEchoClient: 2/ imKiIEZHIEOZL RS es5, R
55 i 2 1 B — AN [R] K /)N B30 L 25 75 7 i
« OnOffApplication: ZMNMHMETFTHEMWMEI: on/0ff, FEontiz{H N
MR — N E R BRI (BB RE) REHFEM, mEof £
AR E .
* BulkSendApplication: NHABTFSRKIERS I RZRRE, H=ERiER
TP NG
sk P IR A 2 R e B - BAR B R FH S 5. fEthird. ce P EH A2
UdpEchoServerflUdpEchoClient, MMNMPI#HUdpEchoServerHelper
MUdpEchoClientHelperBFK.
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& ZRNRRERF

H—Ib, WIS s N AR
UdpEchoServerHelper echoServer (9);
ApplicationContainer serverApps =

echoServer.Install (csmaNodes.Get (nCsma));

serverApps.Start (Seconds (1.0));
serverApps.Stop (Seconds (10.0));

i ATAUE B | BTN R, SH “ 97 Ko kil o5 im H o
fEserverApps&dn HNHEnCsma M4 R Z SRS avim N AR T EE
csmaNodes##4r A nCsma+1 145D o

start R #iffiserverpppsHas AN RAEL. OFPIIIEJE 5, Stopks
KONEHAELO . OFD BB A5 1k

“Seconds (1.0)” n1Fp, FENS-3HHEALME R BALEA
MilliSeconds. MicroSeconds. NanoSeconds. Minutes. Hours

SRR (XSRS , S5 SecondsH A
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= M+ a
=NHEF
A P oy e A =
PP, IR P i MR
UdpEchoClientHelper echoClient (csmalnterfaces.GetAddress (nCsma), 9);
echoClient.SetAttribute ("MaxPackets'", UintegerValue (1))

echoClient.SetAttribute ("Interval", TimeValue (Seconds (1.0)));
echoClient.SetAttribute ("PacketSize", UintegerValue (1024));

ApplicationContainer clientApps =
echoClient.Install (wifiStaNodes.Get (nWifi - 1));

clientApps.Start (Seconds (2.0));

clientApps.Stop (Seconds (10.0));

o FATMRISOE T NTRNR, AN T EA IR S A5 ) T Pk A
[ (ﬁﬁiﬂlﬂ/%?ﬂ, HR—A4 RASHEXBKI G &AST, HRARGISH
NEBTHE MR, Bt csmalnterfaces® e HIZEnCsma M %
J& T csmaNodes & #s H ) SHnCsma M4 i)

o Ho-TAEE TR R EM[EMaxPackets. Interval,
PacketSize, ZralE: BARKIESFHENE. 43 HIRKIL A G745y
o BEPNRAE DG AP RER% P im, JFREESh. (F1ETE .
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& T E KA
// Default Network Topology

//
// Wifi 10.1.3.0
// AP

// * * * *

/]| | | | 10.1.1.0

// nb no n’ n) - ———————————-—- nl n2 n3 n4
// point-to-point | | | |
// ================
// LAN 10.1.2.0

o L TMZIAIEER, F[FEMMEREZ AT ASCIBEHIIEE (RiXns
Sin 2l 5 N 7 a1 LB IhEE)

o thirdBlIFEHEHPE2REE (GlobalRouting) WX, HEREH R
JEOSPFV2H % (RFC2328) ,

o HEKHIMUZSFE IpviRoutingProtocol K FK,



=. —PNsS-3H)f5FE: third.cc

& T E KA
// Default Network Topology

//
// Wifi 10.1.3.0
// AP

// * * * *

/]| | | | 10.1.1.0

// nb no n’ n) - ———————————-—- nl n2 n3 n4
// point-to-point | | | |
// ================
// LAN 10.1.2.0

TpvdGlobalRoutingHelper: :PopulateRoutingTables () ;
o X A)AURE R TE K T R O P RN Pl Al R B R AR AL . Uk
I, n145 |t 1 B IIRE.
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RERIE: MHINS-3FAT R LB — D g il sk EENM AT Y. Fln,

A Tsudo ./waf —--run third B LLEZIAE LTINS H 7E & i
At time 2s client sent 1024 bytes to 10.1.2.4 port 9
At time 2.01794s server received 1024 bytes from 10.1.3.3 port 49153
At time 2.01794s server sent 1024 bytes to 10.1.3.3 port 49153
At time 2.03371s client received 1024 bytes from 10.1.2.4 port 9

. U EMHNERBTLog RS i I,
® LogR%4t: LogR&HL it RE, Rz E LIS R N 1T .
o Logdff: LogWHMRLogRANH/NEBFEIG. —C++ (. cc) AFEIAT
Ll —"MLogZiff. NS LOG COMPONENT DEFINE RRZ(AT LK —A
C++ XXM NLog ., HEEMZLIERME—. EME, Hc++3Xff
F15E M Log BRI A4 AEAE H B U

NS _LOG_COMPONENT DEFINE ("ThirdScriptExample");
#lan, fEthird.ccH, FATEA € X UdpEchoClientApplicationdff
{EAT SR A LUE B B Log BRI
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& LogR 4t
e ffiHLog&%Si: LogComponentEnableREl, ZHREANINZSE: F—
SRR LogBM AR, BB oANSHERER H N Log¥R . %A TIRe
FEPE TR € M LogdfF, F H¥H 15 € M LogH R IIE R,

LogComponentEnable ("UdpEchoClientApplication", LOG LEVEL INFO) ;
LogComponentEnable ("UdpEchoServerApplication", LOG LEVEL INFO) ;

o LogZ&E%. ENS-3HE XN T Z N Log%%k, A LogZ5Z i rE B Al
W REA M. 1BEAPIFMHF EiMins3: :LogLevel € X HIHT

7ﬁﬁ’]Log 2 o
« JEE, NS LOG COMPONENT DEFINE MK IFIERME HLog REHIATIE
Ak

o KLoglE B 23 H: . /waf —--run third 2>log.log
SRt fEns-3. 27 B FAEMlog. Log 3, FHAE(E BH N B+ .
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& LogR 4t
* ﬁﬁXLogzﬁﬁtﬂz
i — RF{ELog. hHE X KB th Logfs B, #l40: NS _LOG INFOK
it Log5 2 NLOG INFOMIME B
o fEthird.ccH@nCLl FAHD:

LogComponentEnable ("ThirdScriptExample", LOG LEVEL INFO) ;
NS LOG_INFO ("Hello Log");

e #HATsudo ./waf --run third BEZLS

Hello log

At time 2s client sent 1024 bytes to 10.1.2.4 port 9

At time 2.01794s server received 1024 bytes from 10.1.3.3 port 49153
At time 2.01794s server sent 1024 bytes to 10.1.3.3 port 49153

At time 2.03371s client received 1024 bytes from 10.1.2.4 port 9
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& ZEBIENE M Ns-3FON T EBFEIRBEERIIRE, ® X T
EnablePcapflEnablePcapAll R4,

pointToPoint.EnablePcapAll ("third");
phy.EnablePcap ("third", apDevices.Get (0));
csma.EnablePcap ("third", csmaDevices.Get (0), true);

* EnablePcapfllEnablePcapAll K% JE T PcapHelperForDeviceZt,
XN M PointToPointHelper. YansWifiPhyHelpers
CsmaHelperZf 7K.

* EnablePcapfMEnablePcapAll K% H -1 5 N 2515 & 1) 0 LI R I L
R AR S IRAFAE . pecap XX, & 0N: third-ZR5-%&T.
Wthird-0-0.pcapitk KR4 M5 N0 ZE 0 B #% B 73 HISUR 1B L -
HAT: sudo ./waf --run "mythird --tracing true" BEL;

« fiifHwireshark$] Hpcap XLHEEL R
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® HHwireshark& &4

o ‘Ziiwireshark: sudo apt-get install wireshark

e ¥ Hwireshark: sudo wireshark

o MwiresharkfT HHEF —Ppcap X HF:

third-1-0.pcap
XfFE) fRE|E) WAV BERG) WRC) SR FiHE) BEY EEW) IR #EH)

AR i@ mMIRE QesEFIEFAaaqQE

(N[EmeFdgs - <cui/- [ RE S

No. Time Source Destination Protocol Length Info
1 0.880000 16.1.3.3 10.1.2.4 1654 49153 - 9 Len=1024

2 0.811235 i6.1.2.4 16.1.3.3 UDP 1654 9 — 49153 Len=1824

-
-

Frame 1: 1054 bytes on wire (8432 bits), 1854 bytes captured (8432 bits)
Point-to-Point Protocol

Internet Protocol Version 4, Src: 18.1.3.3, Dst: 18.1.2.4

User Datagram Protocol, Src Port: 49153, Dst Port: 9

Data (1824 bytes)

b
»
3
»
4

6@ 21 45 00 04 ic 60 @0 00 G0 3f 11 00 00 Ga 61 'E ? -
03 03 @a 01 02 04 cO 01 0O 09 04 0B OO OO GO @B -

60 00 00 00 00 0O G0 00 00 00 00 6O 00 00 0O 68

0o 00 @0 0O 00 00 GO OO 0O 0D OO OO OB OO GO @B -

60 00 00 00 00 0O G0 00 00 00 00 6O 00 00 0O 68

0o 00 @0 0O 00 00 GO OO 0O 0D OO OO OB OO GO @B -

60 00 00 00 00 0O G0 00 00 00 00 6O 00 00 0O 68

0o 00 @0 0O 00 00 GO QO 0O OO OO OO OB OO GO BB -
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& WMFREAE: WA #EHA
HEHEE el ~255.255.255 . 25581 7],
JFEACAS

UdpEchoServerHelper echoServer (9);
ApplicationContainer serverApps =
echoServer.Install (csmaNodes.Get (nCsma));
serverApps.Start (Seconds (1.0));
serverApps.Stop (Seconds (10.0));

UdpEchoClientHelper echoClient (csmalInterfaces.GetAddress (nCsma), 9);

BRURRY:

UdpEchoServerHelper echoServer (9);
ApplicationContainer serverApps =
echoServer.Install (csmaNodes.Get (nCsma));
ApplicationContainer serverApps 2 =
echoServer.Install (WifiStaNodes) ;
serverApps.Start (Seconds (1.0));
serverApps.Stop (Seconds (10.0));
serverApps_2.Start (Seconds (1.0));
serverApps_2.Stop (Seconds (10.0));

UdpEchoClientHelper echoClient (Ipv4Address("255.255.255.255"), 9);
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& HFEANE: WA BIE
NGRS =

// Default Network Topology

//
// Wifi 10.1.3.0
// AP

// * * * *

// | | | | 10.1.1.0

// nb no n’ n) - ————————————- nl n2 n3 n4
// point-to-point | | | |
// ================
// LAN 10.1.2.0

RS AR B R AW £ 14 R 2 UdpEcho RS #e i e,  RiZ bk
MN255.255.255.255. HATHET, W&ot 4 R
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¢ EENEISF LR
Simulator::Stop (Seconds (10.0));

Simulator: :Run () ;
Simulator: :Destroy ()

* StopHR IR REIUAEFH L0MMFEIE, fEthird. ccH A stop BT 1L
ISpA], 5 R A 24 1

* RunHFRSEHITEHAT, BEIRAHREEHRKELSETStopR K E
H 4% LR B[R] B

* Destroy R H R R4 WIHAT
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& Ns-3A KRR

S
Py 2 AT
Loz 25t RAEHE
GIZEPPPIZE T e
& @CS‘IL/IAWJ% ﬁ%&ﬁﬁﬁ)‘?

61 2 Wifi X 2% 22 BETCP/IP WML
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