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ABSTRACT

INET is a framework that ufilizes the modules of the OMNeT++ simulator to provide various protocols, agents, and other models for
simulating wired, wireless, and mobile networks. By combining the modules of INET, we can configure a network and implement
interactions between network components through message transmission and reception among the modules. Researchers can also
implement new modules or modify existing ones using the C++ language as needed and apply them fo the network configuration.
This paper explains the method of network simulation using INET modules by providing a simple network and simulating datfa fransmission
and reception. Through this, researchers can utilize the various models of the INET framework to configure the necessary network and
experiment its performance.

= keyword : OMNet++ (Objective Modular Network Testbed in C++), INET Framework, Simulation

1.4 & TS ARl AT otk 53 WEALY] B
3} Thpgol Z7Hgl whel, 271 AA BAl A AE

HEYT A B o] A A|28e] AA 2 B olids F3 AFY FoAl AAL Uk
90 8 BPE A 4L Aek AA BN UE INET 262 2(0]2F INET):= OMNeT++ A& 5] |H
99 1257 Y AESE BHE we nLo] wa s oAl A Algste LE % ggate] MESA AlEd S
2 glom theret M2 yels|of 3h7] wiol wje B Qg thekst Z2EZ, olo]HE Y e RYS AlFe
Atk ol @ RAE A Aa] ) ATAES WES TR INETS 22 &2 A MIEAZ Aol 7]
2 NBHOIAS BEsel Mg ARS Aepg g B ATVIARE ZREIS AASY ASE £ 9
S W o}, theksk AlLbe] 9.2 HAES] Y EYD T sty g 7he e ZaldHaE AFATHI- 3]
INET< VIE9| T Z2EE, X, EA 4, f8
e, 874 2d 9 EYA ABH | A5 A st 3
1 Dept. of IT Convergence Software, Seoul Theological University, W3 go|HE gl & Al sty AFAE o] gojH g
 Comamding atbor (roonseong@suack) 2 B8] tore VEND AUkl AR ol
[Received 25 September 2004, Reviewed 26 September 2024, Accepted T 9lon, oo wel C++ AdoE AMEE 71= RES
i\?OCth(:lts)erwir(I(zA]was supported by the Seoul Theological University TARAY A= Z2EFE 7HE 4 Sl
Research Fund of 2024, T3k INETS 574 58 2okl 5std o8 &4 =
Journal of Internet Computing and Services(JICS) 2024. Oct.: 25(5): 23-29 23

http://dx.doi.org/10.7472/jksii.2024.25.5.23



OMNeT + +2f INET Z22 3 E 0|Set HIEHZ Al=2o|M Jjol=

948 53l 2 && " HolRlth «lE £, Vines®
A HENZ Algdolds & AAE EdolH,
CoRE4INET(Communication over Realtime Ethernet 4
INED)-> AAIZE oYl B4l 913 &7 Rdojth
OverSim(Overlay Network Simulation) P2P(Peer-to-Peer)
YEH T AlEd oS, LTE(Long Term Evolution) =&
& 4G/5G MIES A Foll tisk A Eg oIS A gt

=l A= OMNeT++ AlEd 08 €] INETO) thal
Mk o g Awstar, A9l INET 2ol s 2h
sttt o]olA 7hghel diA & B3l INETS &-8-3 A&
ol & HAFh ol Tl AFAES VEYA
AlEHeldS ARHOE 8T  glon, gt vE

o
=2
>
rir
Z
3]
ifin
tlo
o
ofo
ro
Ho
2

INET Z#YIE OMNeT++ AlEE o)A 370 A
AMEE 9 F 42 Y glo|BYEE, Tt T2E
Z, Jdo|HE, 7g} Rd S BE FYZ A F3th o=
2o 2L ZEEZS HAST AE5T § o,
3| 2 AUELE SAsAY 22 ES ~Fo RE
AZNA AMZE BA ZEEZS A5y HZskE O
83ttt

Z7] INETZ £3F 54 Z2EF glolBy
ste] [Pv4, TCP, UDPS} 22 JEYl 22 EZ
dstaon, AAls - 74, Zupd, of=%
A3, 93 ¢ 74 £ A ZEE
Ddz gokdl Z2EE 9 A
g & o]FAd, AlZsh U ES A
a9, e AlEd ol Ze A a9 7y
EUIR= )

INET EE2 OMNeT++ollA Algste 718
(simple module)} 7] 712 REEZ 14
(compound module)Z ©]FAH, o] gt BE
21& AR FFAE B3 o]FolXith ] 7)E
< cSimpleModules AH&-3to] C++E THEH, &

1
£ AZ REES A B 2 EE(submodules)©] 3

o

[y L

=
e O A ]

Ll
o ol

>.
nl}m i
o M
>
rio,
e
ful

P
=

=

o

il

H1 ol
et
oo N, -
i

¢

nori
L

ok INETS] 2 742
2EZo] X, o]
golds THEE F Utk

32, INET & g g 225 dadt
ZEeha4.

Aol o] HES EYT =
S &85 s U EY I A E
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inet.applications, inet.transportlayer, inet.networklayer, inet.routing,
inet.linklayer, inetnode 7)Aol Q&= 2 /9 TR EZ
g ANlEY oIS f8l AMES BEO s st

EI g A= fEZEA ol EEL inetapplication
3|7)x]ol| 1t} UDPBasicApp, TCPBasicClientApp, IPTrafGen,
EtherAppClient, EtherAppSrver= CBR(Constant Bit Rate)/ VBR
(Variable Bit Rate) EZ & AAJ3l= EEolth o] Ed
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22 5 g E el wEl CBR %+ VBR Ed Y
o
=

A A2 TepSessionApp T &S o] &3le] Zdz &
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(1) INET 2& (b)
(Table 1) INET Module (5)
EEEE] [ 5
inet.applications

UDPBasicApp,
TCPBasicClientApp, IPTrafGen,

CBR/VBR EtherAppClient, .
EtherAppSrver

oddS TCPSessionApp

DHCP DhcpServer, DhepClient

=t UDPV!deoStreamClient,
UDPVideoStreamServer

inet.transportlayer

TCP Tcp

UDP Udp

SCTP Sctp

inet.networklayer

IPv4 Ipv4, lpv4RoutingTable

ARP Arp

IPv6 Ipv6

inet.routing

link-state routing L)nLjetti.nngetvvorkIaver.ted.LmkStateR

OSPF Ospfv2

BGP Bap

RIP Rip

inet.linklayer

PPP Ppp

CSMA/CA CsmaCaMac

inet.node

o|Hyll &3 [ Eth10M, Eth100M, Eth100G

83} DhepServer= DHCP MH] ZTRZEZE 78
HEE UDPE ZLE itk @& vt AEE
UDPVideoStreamClient2} UDPVideoStreamServer &
o]-&-3lt}. UdpVideoStreamClient= H|t] L. ~E 2|1
Zelo|dE RER HYe 2EZY 23S UdpVideo
StreamServer EE9°| <43t} UdpVideoStreamServer—
e ~2EYY MW BREEZ HHe 2EZY 8AS
FAEH 2EHE AlZeith

inet.transportlayer #7141l $1= TepEE-> TCP(Trans-
mission Control Protocol) ZZEZFS TdI RE0|,
Udp &2 UDP(User Datagram Protocol) ZZ2EZS T
3 BEZ TepREH UdpLES IPv4S} IPV6 25 A
A3tk Sctp EES SCTP(Stream Control Transmission
Protocol) Z2EEFS 7HI FEo|T.

IPv4(Internet Protocol v4) T8 inet.networklayer.ipv4
3712 ¢] Ipvd 2 Ipv4RoutingTable 2&Z T4 Et}. IPv4
= IPvd Z2EFS THS EEC]Y RoutingTable B&

< Y HolES A4S} inetnetworklayer.arp.ipvd

Ut oZ, Ok o
tlo rlo rlr

9 7]2] 2] Arp BE-2 IPv4¢l IEEE 8029] 6H}o]E MAC
F4E 913 ARP(Address Resolution Protocol)& &t
EEo|t}. IPv6(Internet Protocol v6) ZEEZFS inet.
networklayer.ipv6 #7121 2] Ipv6 LEZ FHE ] Utk

inet.networklayer.ted 37]%]¢] LinkStateRouting &<
H3o Fa Ay B9y TREZS 733 FEo|T,
o] REL 7|2 EZZA K Qo= HA| A A}
£ AHE YEYIY RE TAENA ZHYS 54
Hj| 3o}

inetrouting 712 Ospfv2 TES OSPFv2(Open
Shortest Path First) 29-8 Z2EZ-S 783 ZEO| 7,
Bgp %52 BGPv4(Border Gateway Protocol) 28 3
EES F¥3 EEo|th  RipRouting Information
Protocol) .52 RFC 2453 (RIPv2)3} RFC 2080 (RIPng)°l
HAIE A WE BEs FES RER WTRXE O
THES M-S 3 ARE AT  @EE 3]
Ho g Al AZAHYRE o] gFEdA HEsich

inetlinklayer ¥7]2]] Ppp X.E- PPP(Point-to-Point
Protocol) & 7& 3 EEo|th PPP= HAS FASL
2 B E e BFe TEESE Ppp LES Feste)
H&st A 2 TS TP

INETZ o|H¥l VIEQIZE A8 e|ds7] 9let BE
AEE 2338t Stk o]ty g2 Eth10M(10Mbps), 3
2E  o|dyl Eth100M(100Mbps), 7]17FHE oty
Eth100G(100Gbps) E&°] F&= ] Stk &3 MAC =
ZEZES 7¥3 CsmaCaMac LE°] Itk o] LE2 7}
2}e]  CSMA/CA(Carrier-Sense  Multiple  Access/Collision
Avoidance) 7]%+2] MAC(Media Access Control) ZZES
S 73 REE Ao F 3ol Suha QA% A
UEs 238t ek
227 HANAE BES a8l 7Fe] 7)&st
w2 4738 AEHIAE olFEt] 8 AMEE BRE
o tigt Abd JBE ettt WA StandardHost E&
< inetnode.inet 7] Al U= EEE SCTP, TCP, UDP
golo]E AL YE IPvd S2Eo|th Al9|E ethg[|S
ol &3td thE g} ojgul AEFH oI AE F3 A4
o} 71222 full-duplex AA2S A Y3t} oyl AUH
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A7 gtehe).
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(Figure 1) Source host in Qtenv
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o BHX 32EZ 7HNT 1Y 12 Qtenvol A
StandardHost Q12E122Q1 A2 S2EQ Ty wdoth
222 T 2E 9] application layerol| = 171] Udp o1 =27
ojAe] gltt. o] efEE Aol HA S A F transport
layeroll 91 udpE %3t} Udpe network layeroll 31+
ipvdoll Al HZls WY, ipvd= BHRAE 7H7] 919 ol
Yl QIEH 0] 221 link layerdl] U= eth[0]S F3l A&

Ageth &, A2 S2EE 9] o]gul QIEH o]~
7} Sk
unrib T —
)

intarfaceTable

mmwimMME‘mwnﬁ ——

Iof0] ethio]

(32 2) QtenvollM SHX| SAE
(Figure 2) Destination host in Qtenv
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network layer®] ipv4 <} transport layere] udpE =3l appell
A Agstt.

19 32 Qtenvoll A Router Q12E1 291 2--E 9] 1
¥ #dolth Router FE inetnodeinet 3714l Q)=
REEZ A, o9y, PPP, ¥ QUEF | AE X Hst=
IPv4 258 2§

ojt}h, A°)E ethg[]E ©] &3t TE =

[Wiredbetwork router =

S interfoces

imedaceTable
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import inet.node.inet.Router;

import inet.node.ethernet.Ethlem;

import inet.node.inet.StandardHost;

import inet.networklayer.configurator.ipv4.Ipv4NetworkConfigurator;

network WiredNetwork

{
parameters:
@display(“bgb=616,321");
@figure[rcvdPkText@](type=indicatorText; pos=402,30;
12 anchor=w; font=,8; textFormat="packets received: %g"; initialvValue=@);
3 @statistic[packetReceived@](source=destl.app[@].packetReceived;
record=figure(count); targetFigure=rcvdPkTexte);
@figure[rcvdPkTextl](type=indicatorText; pos=43@,218; anchor=w;
1 font=,8; textFormat="packets received: %g"; initialvalue=e);
18 @statistic[packetReceivedl](source=dest2.app[@].packetReceived;
3 record=figure(count); targetFigure=rcvdPkTextl);
21 @figure[rcvdPkText2](type=indicatorText; pos=10@,240; anchor=w;
22 font=,8; textFormat="packets received: %g"; initialvalue=0);
: @statistic[packetReceived2](source=dest3.app[@].packetReceived;
24 record=figure(count); targetFigure=rcvdPkText2);
submodules:
2 configurator: Ipv4NetworkConfigurator {
26 @display("is=s;p=554,35");
router: Router {
@display("p=244,116");
numEthInterfaces = 4;
¥
source: StandardHost {
f@display("p=73,97");
36 numEthInterfaces = 1;
37 }
destl: StandardHost {
@display("p=422,66");
numEthInterfaces = 1;
42 dest2: StandardHost {
3 @display("p=399,210");
numethInterfaces = 1;
dest3: StandardHost {
@display(“p=244,239");
48 numethInterfaces = 1;
' }
51 connections:
2 source.ethg[@] <--> EthleM <--> router.ethg[e];
router.ethg[1] <--» EthleMm <--> dest2.ethg[e];
router.ethg[2] <--»> EthleM <--> destl.ethg[e];
router.ethg[3] <--»> EthleM <--> dest3.ethg[@];
}

(28 5) AlZefolM HIESIZ & (WiredNetwork)2el NED &4 3=
(Figure 5) NED Source Code for Simulation Network Environment (WiredNetwork)

lEUll YEot3| (25H52)
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UdpBasicApp, UdpEchoAppS AHE-E 4= Qlth £ =
AlE# o] 9] &2 $2AEF UdpBasciApp©] udp i
st BAA] SAE AL

UdpSink E%f_’ inet.applications.udpapp =l 714] ]l %l

EEE 48 UDP Al AF & 23tk v
A& VH A2 5 22E& UdpSink7} &7} ?ﬁég—
udp HH = S FAs

Ipv4NetworkConfigurator -5 inet.networklayer.configurator.
ipvd 714l A= BEEZ IPv4 VIES T IPvd FAE

st AA SeEe A4 A9 Rer AT

PR
tlo lo

roh oX rlr

Ipv4NetworkConfigurator= S ~E 9] IPF4, A4 A2 &
& AXREAE 29| 29-g HolE# EF I AE A
AR A e BeTh oldd 44 A S B3 AlE
ol A-S e s1H IpvaNetworkConfigurator7} 2H5-E1 9} 4
Ne) S2Ee) PFA 2 H2E AAe

4. INETE °|$3 vyl v EHA

Al Ed el WY
G A= INET ZH A3 AMES o3l|s}r] ¢
A ke AlEE ol WS Avlsith -4 NED <1
g AHESte AlEE OVS 3 MEYNT EZEAE
sk, AlEEelds Alstr] Sl i
(configuration file)2! omnetpplm oA g A 3“:} o] 714
Algdlo)dz #AHAE P HE ned = ini A
theFetAl A E 4 Qlth oef FHE &2 A T o
A FZET™E 5 9 0F B3 AHE Ao|t7-8].
AEH oA A8 & 7 49 o YEYA
A4 N0 9 g le] BEE FAE FAA VE
A3 A Y] delE = EFolth sourceoﬂ*i A
LT E(destl, dest2, dest3)®llAl UDPHCIEE <3},
A2 =T FAE HolH Y FE lioi-xrl ElE‘r.
19 55 NED <oje] €l~E HZ]7|(Source)ol A
WiredNetwork S 74 2] 8HLine 6) 422~ FEo]t), o] F=olM=
submodules(Line 26)9ll UIEY Y FA 22 47]9
StandardHost(Lines 34, 38, 42, 46)} 1711 2] Router(Line 30),
17§ 9] IPv4NetworkConfigurator(Line 27)2 AF&-3lo] W E
Y3E A8t tl 7 StandardHost(source, destl, dest2,
dest3)= 171 9] oYl QIE|# o]~ 5 7FA| v (Lines 36, 40,
44, 48), Router(router) = 47112] o|tfull ClE]| o] A& 7}XIT}

44

(source, destl, dest2, dest3)2} Router(router)S Eth10M |
d& AREste] oyl QIE|H o] 22 AAste T 5
2le] 7h58tthLines 52-55).

parameters(Line 8)°] @figure®} @statistics Al&-3}o]

AlEd oA =2 destl, dest2, dest3] sourceZF-E G4l
st Y7l FE FHLE HoAE F s A3
(Lines 11-24).

[Config Wired]
network = WiredNetwork

.source.numApps = 1

.source.app[®@].typename = "UdpBasicApp"”
.source.app[@].messagelLength = 180B
.source.app[©].sendInterval = exponential(12ms)
.source.app[@].destAddresses = "destl dest2 dest3”
.source.app[@].destPort = 5001
.source.app[@].packetName = "UDPData"

*OKR K K K K R

*

.dest*.numApps = 1
.dest*.app[@].typename = "UdpSink"
.dest*.app[@].localPort = 5001

(22! 6) omnetpp.ini Oi7HEE AH
(Figure 6) Parameters in the omnetpp.ini

* *

I8 6dllM = Al ol AS 913 ini o] A&
Hojzoh AlEE ol 3 A7 o] 52 Wired®] ™ (Line 1),
19 491 2H2 VIES A 373 WiredNetwork(Line 2)& 558k
AlEgloldelA Fost B wizfHee] A4 o
Eda=1

source, destl, dest2, dest3 SEQ] o Zg]Alo|A F&
7z} 17| 2 A4 S ch(Lines 4, 12). =& source 2| UdpBasic
App(Line 5), '=ES(dest], dest2, dest3)¢] UdpSink(Line
13) HESANAES AEstty. 2% T(source) ] &
HA) =S (destl, dest2, dest3)9] XA Line 83} 7o)
71748 29 kB HFX] kEo| td XE 5001
AAE I ([Line 9), BAHA =59 ZHIEE 50012 A
A3 tHLine 14). A4EE 72 o]52 UDPData(Line
10), 7 #1719 Zol= 1009Ho] E(Line 6), H 71 ol th

S BRI = AFEEE EEE A3 tN(Line 7).

5.2 £

o

ik
Uy ofo

INETS OMNeT++ Al Ed o8¢ theksl =&
ste] WES T AlE#HoAS A THHA 2oy
Aggith INET glol 8ol WEYD Z2EZ, &

>4,

]

(Line 32). fEe|AClA, freElE, $7 29 B vEA EFH o]~
ine
) ) . o] %3 o], AxA7t B3 YEYA 43S
T3h connections(Line 51)9141+= 47119] StandardHost /?]JE]] o }ij‘# ;(]ﬂ m o:; }E‘Lkdt}t E] xﬂ-li’—%l 1:]-0
= CorT =1 = o T
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https://inet.omnetpp.org/docs/users-guide/
https://doc.omnetpp.org/inet/api-current/neddoc/inet.node.inet.StandardHost.html

