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1 Was ist OMNeT++ / OverSim?

OMNeT++ ist eine ereignisbasierte Simulationsumgebung und ein Framework, um ein-
fach und schnell Netzwerksimulationen erstellen und auswerten zu kénnen. OMNeT++
basiert auf C++ und ist Komponentenweise aufgebaut. FEs werden sowohl Linux als
auch Windows und Mac OS unterstiitzt.

OverSim wurde am Karlsruhe Institute of Technology entwickelt und ist ein eigenes
Framework speziell zum Auswerten und Simulieren von Overlay-Netzwerken. Dieses
Framework baut auf OMNeT++ auf und bietet viele Funktionen um Simulationen von
Overlays einfach und anschaulich durchfithren zu kénnen.

2 Das Modell von OMNeT++ / OverSim
2.1 Wie simuliert OMNeT / OverSim?

Simulationen in OMNeT++ sind ereignisbasiert. Ein Ereignis ist dabei stets eine ankom-
mende Nachricht. OMNeT++ simuliert, indem es schrittweise eine verfiighare Nachricht
auswahlt und diese an ihr Ziel ausliefert. Jedes Element einer OMNeT++ Simulation
ist dabei ein so genanntes Modul. Ein Modul kann aus mehreren Submodulen bestehen.
(Sub-)Module sind untereinander durch Connections verbunden. Der Nutzer kann nun
eigene Module und Submodule definieren und diese beliebig durch Connections verkniip-
fen. Die Definition von Modulen erfolgt in sogenannten .ned-Dateien. Zusétzlich wird
zu einem Modul eine C++ Klasse generiert, in der die Logik des Moduls implementiert
werden kann. Der Nutzer kann auch eigene Nachrichten implementieren. Die Definition
dieser Nachrichten erfolgt in .msg-Dateien.

OMNeT++ Simulation

‘ OverSim Knoten

Vom Nutzer implementiertes
Overlay-Verhalten

Vom Nutzer implementierte
Nachrichten

OverSim bietet bereits vorgefertigte Module und Mechanismen, um Overlay-Netzwerke
einfach simulieren zu kénnen. Als Nutzer kénnen wir unser eigenes Overlay-Netzwerk
und die darin verankerte Logik implementieren, indem wir von den vorgefertigten Mod-
ulen erben lassen. OverSim bettet beim Simulieren dann die vom Nutzer erstellten
Module und ihre Logik so ein, dass sie wie ein typisches Overlay-Netzwerk simuliert
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werden konnen. Das Simulieren der Verkniipfungen zwischen den Modulen und der
Nachrichteniibertragung wird komplett von OverSim {ibernommen.

2.2 Erweiterungen fiir VADs

Zum leichteren Einstieg wurden einige Beispiele auf Basis von Erweiterungsklassen und
-modulen implementiert. Durch diese Erweiterungen wird das Implementieren einer
eigenen Overlay-Struktur weiter vereinfacht, indem jede Logik in die folgenden auto-
matisch aufgerufenen Methoden implementiert werden kann:

o onlnitialize(): Wird aufgerufen, wenn ein Overlay-Knoten initialisiert wird.
e onTimeout(): Wird regelméBig an einem Overlay-Knoten aufgerufen.

e onMessageReceived(): Wird aufgerufen, wenn eine Nachricht fiir das Overlay-
Protokoll eintrifft.

Des Weiteren bieten die Erweiterungen verschiedene hilfreiche Methoden, wie etwa sendMes-
sage() oder presentNode().

Was muss beim Nutzen der Erweiterunge beachtet werden?

Jedes Modul, welches die Logik eines Overlayknotens enthélt, muss von der Klasse
SimpleOverlayNode erben. Die mit dem Modul verkniipfte C++ Klasse muss ebenso
von SimpleOverlayNode erben und die Methoden onlnitialize(), onTimeout() und on-
MessageReceived() implementieren. Jede Nachricht, die im Protokoll benutzt werden
soll, muss von der Klasse BaseOverlayMessage aus der Datei ,,CommonMessages_ m.h*
erben.

Wo finde ich weitere Informationen zu den Erweiterungen?

Die Erweiterungen sind nach der Einrichtung im Ordner ,OverSim/src/overlay/sim-
pleOverlay/“ zu finden. Sie sind komplett dokumentiert. Auflerdem gibt es bereits
implementierte Beispiele, aus denen die Benutzung der Erweiterungen ersichtlich wer-
den sollte.

Gibt es eine Voranfertigung fiir ein neues Overlay-Netzwerk?

Ja, nach erfolgreicher Einrichtung findet sich ein Skelett im Ordner ,,OverSim/src/over-
lay /simpleOverlay__Skeleton“. Dieses kann als Einstieg fiir eine Overlay-Logik mit ei-
genen Nachrichtentypen verwendet werden.

Ich habe weitere Anmerkungen / Fragen zu den Erweiterungen!
Falls es sonst noch Fragen gibt, hilft eine Mail mit ,,VADs OverSim* im Betreff an
tillk@Qmail.upb.de.

3 Einrichtung

Hinweis: Alternativ zu der Einrichtung unten wird im Kurs auch eine virtuelle Maschine
mit Ubuntu 12.04 LTS zur Verfiigung gestellt, auf der OMNeT++ sowie OverSim und
die Erweiterungen bereits komplett eingerichtet sind. Die Einrichtung der virtuellen
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Maschine benétigt Oracle VirtualBox und wird am Ende dieser Sektion erklart. Da die
Einrichtung der virtuellen Maschine wesentlich komfortabler ist, sollte sie — falls moglich
— bevorzugt werden.

3.1 Einrichtung ohne virtuelle Maschine

Ist es nicht moglich, die virtuelle Maschine zu verwenden, kann OMNeT mit Over-
Sim auch manuell eingerichtet werden. Zunéchst muss OMNeT++ eingerichtet werden.
Aufbauend darauf kann dann OverSim in die Entwicklungsumgebung von OMNeT++
integriert werden. Dariiber hinaus miissen noch Ordner importiert werden, die eine
kleine Erweiterung von OverSim bereitstellen, um den Einstieg mit dem Framework zu
Vereinfachen. Wir werden die Einrichtung hier in 5 kleineren Schritten erldutern:

1. Herunterladen der benétigten Dateien.
2. Einrichten der OMNeT++ IDE.

3. Einbinden von OverSim.

4. Einbinden der Erweiterungen.

5. Konfigurieren des Compilers.

3.1.1 Herunterladen der benoétigten Dateien

Fiir eine funktionierende OverSim Umgebung brauchen wir mindestens die folgenden
Dateien:

e OMNeT++ Version 4.2.2: Diese Version findet man auf der(OMNeT++ Homepage
im Bereich (Older Versions.

e Das Inet Package in einer Version fiir OverSim. Dieses findet sich im OverSim
Downloadbereich.

e OverSim in aktueller Version, zu finden ebenfalls im |OverSim Downloadbereich.

e Die Erweiterungen zu diesem Kurs.

Hinweis: Fiir eine Installation unter Windows reichen die oben genannten Dateien aus.
Fiir Linux / MacOS werden gegebenenfalls weitere Dateien benétigt. Hierzu findet man
unter der OverSim Installationsanleitung fiir Linux oder der OverSim Installationsanlei-
tung fiir MacOS| nochmal eine ausfiihrliche Anleitung.

Fiir Linux empfiehlt sich auflerdem der Installation Guide am Ende dieses Dokuments.
Man sollte hier besonders auf die benétigten Pakete und auf die richtigen Versionen
dieser achten (Zu neue Versionen verursachen unter Umstédnden Probleme).
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3.1.2 Einrichten der OMNeT++ IDE

Ist OMNeT++ 4.2.2 heruntergeladen und entpackt, muss es noch kompiliert werden.
Hierzu findet man eine kurze Anleitung auf der Website von OverSim fiir Windows,
Linux und MacOS| Bei Schwierigkeiten gibt es auch eine ausfithrliche Anleitung von
OMNeT++ selbst am Ende dieses Dokuments in Sektion

Hinweis: Fiir Linux empfiehlt es sich, dem Guide am Ende dieses Dokumentes genaus-
tens zu folgen.

Hinweis: Die Einrichtung von OMNeT++ wurde erfolgreich auf Windows 10 und Ubuntu
12 getestet. Bei neueren Linux-Versionen sollte man darauf achten, nicht die neusten
Versionen der benétigten Pakete zu laden.

3.1.3 Einbinden von OverSim

Beim ersten Start der OMNeT++ IDE legt man einen neuen Workspace an. Danach
kann man iiber einen Rechtsklick im Workspace das Inet Package importieren. Dazu
wahlt man ,Import -> existing projects into workspace“ und wahlt den Ordners vom
Inet Package aus. Auf die gleiche Art importiert man das OverSim Projekt.

3.1.4 Einbinden der Erweiterungen

Zu Vereinfachung des Arbeitens mit OverSim wurden ein paar Erweiterungen und Beis-
piele implementiert. Um diese Einzurichten gilt es, sie wie folgt zu kopieren:

e Die Datei ,VADs_ Example.ini“ in den Ordner ,,OverSim/simulations/“

e Die Ordner ,simpleOverlay“, ,simpleOverlay_ Broadcast®, ,simpleOverlay_ Chain®,
ysimpleOverlay _Clique®, ,simpleOverlay_Hello“ und ,,simpleOverlay_ Skeleton*
in den Ordner ,,OverSim/src/overlay/“

e Der Ordner ,application_doesnothing® in den Ordner ,,OverSim/src/applications/*

3.1.5 Konfigurieren des Compilers

StandardméfBig compiled OMNeT++ unter der Richtlinie ,,Debug“. Dies kann aber zu
schwer nachvollziehbaren Problemen in unserem Set-up fiithren (in denen manche Ref-
erenzen auf Klassen z.B. nicht beriicksichtigt werden). Daher stellen wir den Compiler
auf die Richtlinie ,Release“ um. In der OMNeT++ IDE fithren wir nun jeweils fir die
Projekte Inet und OverSim die folgenden Schritte aus:

1. Rechtsklick auf den Projektordner und Klick auf ,,Properties
2. Auswéhlen von ,,C/C++ Build“

3. Neben ,,Configuration“ auf ,Manage Configurations .. klicken
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4. Anwihlen von , gcc-release

5. Klick auf ,Set Active®. In der Tabelle sollte nun der entsprechende Eintrag auf
yactive“ stehen.

6. Klick auf ,,OK*
7. Klick auf ,,Apply*

Schlieflich miissen wir nochmal alles compilen, indem wir aus der Meniileiste ,,Project
-> Build All“ auswéahlen. Der Build Vorgang kann etwas dauern, aber danach sind wir
bereit, OverSim zu benutzen.

3.2 Einrichten als virtuelle Maschine

3.2.1 Einrichten

Fiir die virtuelle Maschine ist |Oracle VirtualBox notwendig. Die Maschine wird als .vdi
Datei angeboten. Ist VirtualBox installiert und gestartet, fiigen wir mit ,Neu“ eine neue
virtuelle Maschine hinzu.

Name und Betriebssystem

Name: |OMNeT |

Typ: | Linux hd
(]

Version: |Ubuntu (32-bit) -

Speichergrafie

0 020 2] e

4 MB 4096 MB

FPlatte

() Keine Festplatte
() Festplatte erzeugen

(@ vorhandene Festplatte verwenden

OMNeT .vdi (normal, 10,00 GB) ~|

Gefiihrter Modus Abbrechen

Sind die Eintellungen wie im Bild oben gesetzt, wird durch einen Klick auf , Erzeugen“
die virtuelle Maschine angelegt. Es gibt noch ein paar Kleinigkeiten, die wir einstellen
miissen, indem wir die Maschine anwéihlen und auf ,,Andern® klicken.
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£ OMNeT - Einstellungen

@ Massenspeicher
P Audio

‘I-:!J Netzwerk

AR . B

Q Serielle Schnittstellen
&7 uss

m Gemeinsame Ordner

E Benutzerschnittstelle

% Allgemein System
E.'..: System Hauptplatine Prozessor Beschleunigung

i Haupt her: 1024 MB |5
& anzeige wespecher: W

4 MB

[ Diskette
%) pvD

il Platte
] @ Netzwerk

Boot-Reihenfolge:

Chipsatz: | PIX3 -

Zeigergerat: |USB-Tablet -
Erweitert: 10-APIC aktivieren
D EFI aktivieren {nur spezielle Gaste)

Hardware-Uhr in UTC

40986 MB

Cancel

Unter System ist wichtig, IO-Apic zu aktivieren. Dadurch kénnen wir der Machine mehr

als einen Prozessor zuweisen.

# OMNeT - Einstellungen

% Allgemein

System

g‘ Anzeige
@ Massenspeicher

P Audio

‘I-:!J Netzwerk

System

P~ ] )
Q Serielle Schnittstellen

&7 uss
m Gemeinsame Ordner

E Benutzerschnittstelle

Hauptplatine Prozessor Beschleunigung

Prozessoren: '
!

1 CPU
CPU-Begrenzung:

1%
Erweitert: PAE/NX aktivieren

Cancel




£ OMNeT - Einstellungen

Allgemein System

i
=

i (N

System Hauptplatine Prozessor Beschleunigung

Anzeige Paravirtualisierung: |voreingestellt ~

B Hardware-Virtualisierung: VT-x/AMD-V aktivieren
Massenspeicher

Nested Paging aktivieren
Audio

WYE@m

Netzwerk

e

Serielle Schnittstellen

USB

Gemeinsame Ordner

D% ¥®

Benutzerschnittstelle

£ OMNeT - Einstellungen

% Allgemein Anzeige ‘
m System Bildschirm Fernsteuerung Videoaufzeichnung
E Anzeige Grafikspeicher: P R . S - 128 MB |5
0 B 0 MB 128 MB
@ Massenspeicher _ . —
Anzahl Bildschirme: ' 1 =
I

D& Audio 1 8
I Skalierungsfaktor: '

-:!J Netzwerk 100% 200%
A Serielle Schnittstellen Beschleunigung: [_| 3D-Beschleunigung aktvieren
I:‘ 2D-Video-Beschleunigung aktivieren
Use

Gemeinsame Ordner

AE%¥®

Benutzerschnittstelle

Ist die Maschine wie oben eingerichtet, kénnen wir sie mit Klick auf ,Starten“ booten
und wir sehen den Ubuntu Desktop wie im Bild unten.
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Datei Maschine _Anzeige

Ubuntu Desktop

Bo® = @ (J @ ) sroReas

Hinweis: Die Zugangsdaten fiir das virtuelle Linuxsystem lauten:

e Benutzer: omnetpp

e Passwort: omnetpp
Hinweis: Unter Windows kann es zu Problemen kommen, wenn HyperV eingeschaltet
ist. Hier kann es helfen, unter ,Programme und Feaures -> Windows Funktionen*
HyperV zu deaktivieren und das System neuzustarten.
3.2.2 Erstellen eines geteilten Ordners

Mit VirtualBox ist es moglich einen Ordner zu erstellen, der zwischen dem Host System
und der virtuellen Maschine geteilt wird. Aus der laufenden virtuellen Maschine wéhlen
wir ,,Gerédte -> Gemeinsame Ordner®

P‘ OMMeT [wird ausgefiihrt] - Oracle VM VirtualBox

Datei Maschine Anzeige Eingabe Gerdte Hilfe

BEE ©) optische Lovtwene »

Fr :I:I' Metzwerk 4
& usB »
|ﬂ Gemeinsame Ordner L @ Gemeinsame Ordner... |>
> £ inet
> Z£ Oversim |:| Gemeinsame Zwischenablage 4
ﬁ Drag und Drop L4
f Gasterweiterungen einlegen...
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Wir wéhlen einen Ordner im Hostsystem an und setzen die Haken wie im Bild unten.

Permanent erzeugen

Ca OMMeT - Einstellungen ? X
E‘ Allgemein Gemeinsame Ordner
m System Ordnerliste
# Ordner hinz automatisch einbinden Zugriff E
E Anzeige -
i T
@ Massenspeicher Ordner-Pfad: | Ci\shared v| =
Ordner-Name: |shared |
D.I Audio
D Nur leshar
I-!J Netzwerk Automatisch sinbinden
S8

Serielle Schnittstellen

.
g
s

USB

Gemeinsame Crdner

Benutzerschnittstelle

H

[13

Der Ordner erscheint nun in der virtuellen Maschine unter ,,File System/media/*.

Computer

& Home

K Desktop 2

[ Documenkts
sF shared
£ Downloads -

il Music

m Pictures

B Videos

2 File System
2 Trash
Network

=l Browse Net...
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4 OMNeT++ IDE

4.1 Ubersicht

Die OMNeT++ IDE basiert auf Eclipe und dirfte einem dementsprechend vertraut
vorkommen. Unter Windows startet man die Datei ,mingwenc.cmd“ im Ordner von
OMNeT++ und gibt den Befehl omnetpp ein. Unter Linux 6ffnet man ein Terminal im
OMNeT++ Ordner und nutzt die Befehle . setenv und omnetpp, um die IDE zu 6ffnen.

Hinweis: Unter Linux kann mit Hilfe von . setenv und make install-desktop-icon ein
Desktop Icon fiir die IDE erstellt werden. Diese Verlinkung existiert bereits in der
virtuellen Maschine.

Nach dem Start siecht man die IDE wie unten vor sich:

Wie in Eclipse sieht man links alle Projekte, in der Mitte getffnete Editoren und unten
eine Ausgabe und weitere Informationen zum Programm.

Hinweis: Wenn bestimmte Ordner / Dateien im OverSim Projekt gedffnet sind, kann
es sein, dass die IDE Fehler anzeigt und beim Build-Vorgang anmerkt, dass solche ex-
istieren. Grundsétzlich gilt: Alle relevanten Fehler werden wiahrend des Build-Vorgangs
in der Console in rot angemerkt. Sind hier keine Fehler angemerkt, kann die Simulation
in der Regel problemlos gestartet werden.

Hinweis: Wurden eigene Message Klassen implementiert, muss mindestens zweimal
compiled werden. Beim ersten Compilen werden aus der .msg Definition noch C++
Dateien generiert.
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4.2 Oberflache wahrend der Simulation

Wahrend einer Simulation in OMNet++ 6ffnen sich zwei Fenster. Eines davon ist eine
graphische Darstellung des Overlay Netzwerkes.

E4 (SimpleUnderlayNetwork) SimpleUnderlayNetwork

DiHOM rud @ W 2 Q&R+
.(uvelsirn‘undﬂliy, impleunderlay.SimpleUnderlayl; k) SimpleUnderlayNetwork (id=1) (ptr038C14F8) Zoom: 1.10x
SimpleUnderlayNetwork
globalObserver
4 uverlai terminals
underlayConfigurator
Ne churn
churnGenerator[0]
@
Node [2]
S ©
Node [0] @
Node [3]
| J_I

In der oberen Leiste kbnnen wir die Simulation kontrollieren. Hilfreicht ist hier der Re-
Layout Button, mit dem die graphischen Objekte automatisch neu angeordnet werden.
Wiéhrend der Simulation kann es ndmlich durchaus vorkommen, dass Objekte iiberein-
ander dargestellt werden. Unsere Overlay-Teilnehmer werden durch die Laptop-Icons
dargestellt. Das Hinzufiigen neuer Teilnehmner iibernimmt der Churn Generator. Mit
einem Rechtsklick auf ein Modul kénnen wir uns sowohl den Output des Moduls als auch
alle seine aktiven Objekte ansehen. Das aktuell aktive Modul wird durch einen roten
Rahmen markiert (Node[l] im Bild oben).
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B4 (SimpleOverlayHost) SimpleUnderlayNetwork Node [1] O E (CliqueNodeMadule) Sim... — ] »
' ER Do v, - I it e qes (2 E R0 ey -
(oversim.underlay.simpleunderlay.SimpleQverlayHost) SimpleUnderlayNetwork.Node [1] (id=23) (ptr03A8DC38) l(oversim,overlay.siraneOverIay_Cquue.CquueNudeModu

[=] 2

SimpleUnderlayNetwork.Node [1 SimpleUnderlayNgwork.Node [1].overlay
(SimpleQverlayHost) Node [1], id=23

tier3

E

cryptoModule

notificationBoard  bootstraplList p: 13 pks
ks

g 8

interfaceTable neighborCache tcp udp

cliqueNede

- -
] o [ |

Mit einem Rechtsklick auf das Modul kann man es graphisch inspizieren (siehe Bild
oben). Hier sieht man gut die Struktur von OverSim. Das in rot markierte Modul
(overlay) bettet unsere Implementierung ein. Die anderen Module werden von OverSim
gestellt. Inspiziert man dieses Modul weiter, siecht man genau das von uns implementierte
Modul cliqgueNode (rechts im Bild).

Hinweis: Zum Nachverfolgen von Objekten eines Moduls kann im Code das Watch(object)
Statement benutzt werden.

B3 OMNeT++/Tkenv - SimpleUnderlayNetwork

File Edit Simulate Trace Inspect View Options Help

G BAH A D 8 AR [

Run #0: SimpleUnderlayNetwork Event #157 T=2481782697 Next: SimpleUnderlayNetwork.Node [1].udp (id=2
Msgs scheduled: 11 Msgs created: 124 Msgs present: 22
Ev/sec: n/a Simsec/sec: n/a Ev/simsec: n/a
) mobility Timer ) oracleTimer -
+1e-4 +0.001 +0.01 +0.1 M +1 +10 MRS sec

Simp\eUnderlayNs;I Packet (SimplePresentationMessage) : sent with delay = 0.092
“* Event #144 T=2.368286093 SimpleUnderlayNetwork.Node [0].udp (SimpleUDP, id=14), on {}' (SimplePresentationMessage, id=117)

[SimpleUDP::processMsgFromApp() @ 1.0.0.1]

Packet (SimplePresentationMessage) : sent with delay = 0.127
** Event #145 T=2.368286093 SimpleUnderlayNetwork.Node [0].udp (SimpleUDP, id=14), on {}' (SimplePresentationMessage, id=112)
Packet received from network, dest port 1024
** Event #146 T=2,368286093 SimpleUnderlayNetwork.Node [0].overlay.cliqueNode (CliqueNode, id=22), on {}' (SimplePresentationMessage, ic
[BaseOverlay:handleMessage() @ 1.0.0.1 (d8e57d678b7d76c3dba252fb%adeb343d821cccl)]

Received (SimplePresentationMessage) from 1.0.0.1
Received Presentation Message!
** Event #147 T=2.4607753129 SimpleUnderlayNetwork.Node [2].udp (SimpleUDP, id=42), on {}' (SimplePresentationMessage, id=116)
Packet received from network, dest port 1024
** Event #148 T=2.460775129 SimpleUnderlayNetwork.Node [2].overlay.cliqueNode (CliqueNode, id=50), on {}' (SimplePresentationMessage, ic
[BaseOverlay:handleMessage() @ 1.0.0.3 (94ff3fc1a3d1dd20b87b61a71e473b8eadcb0cS3)]

Received (SimplePresentationMessage) from 1.0.0.1
Received Presentation Message!
[BaseOverlay:sendMessageToUDP() @ 1.0.0.3 (94ff3fc1a3d1dd20b87b61a71e473b8eadcb0c93)]

Sending (SimplePresentationMessage) to 1.0.0.3 —
J [BaseOverlay::sendMessageToUDP() @ 1.0.0.3 (94ff3fc1a3d1dd20b87b61a71e473b8eadcb0c93)] LI

B B scheduled-events

Das zweite Fenster bietet uns einen vollstindigen Uberblick iiber alle geloggten Na-
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chrichten sowie eine Zeitleiste. Auch hier kbnnen wir die Simulation steuern. Auflerdem
erlaubt uns dieses Fenster das Nutzen eine Express Modus in dem jede graphische Aus-
gabe unterbunden wird, um die Simulation mit maximaler Performance durchzufiihren.

Hinweis: Zum Ausgeben von Text kann im Code das EV « text Statement benutzt
werden.

5 Einfiihrungsbeispiele

Zum leichteren Verstdndnis wurden einige Beispiele implementiert, die die Verwendung
von OMNeT++ und OverSim verdeutlichen sollen. Zum Starten der Beispiele gilt es,
in der OMNet++ IDE mit einem Rechtsklick ,Run as -> OMNet++ Simulation “ an-
zuwéhlen. Im Folgenden wird man nach der Konfiguration gefragt, die man ausfithren
mochte. Hier wahlen wir die Datei ,VADs Example.ini“. Beim Starten kénnen wir
nun in einem Dropdown Menii eines der unten aufgefiihrten Beispiele zum Simulieren
auswahlen.

5.1 Hello

In diesem Beispiel wir jeder Knoten beim Eintreten ins Netzwerk eine Sprechblase erzeu-
gen, in der er sich meldet. Aulerdem koénnen wir das ,,Hello“ eines Knotens im Log sehen.
Zu finden ist das Beispiel im Ordner ,,OverSim/src/overlay /simpleOverlay Hello/*

leUnderlayNetwork) SimpleUnderlayNetwork X 0 eT++/Tkel Simplel

B Do rura,y -Q: NI | & & & E’T File Edit Simulate Trace pect  View Options  Help
=3 D W bp Bbb B
(oversim‘underlay.simpleund:rlay.Simp\eUn[Fm run until next event in this module (Ctrl+F4) }trOBDQZSCD) Zoom: 0.94x GG’ [E 4 [ o ol P b o g
_, | Run #0: SimpleUnderlayNetwork | Event #80 T=:

SimpleUnderlayNetwork

globalObserver

5 overli terminals

underlayConfigurator

Ng churn

churnGenerator(0]

%

Node [3]

=

sy

Node [4]

@

5

Node [1]
Node [2]

Msgs scheduled: 8
Ev/sec: n/a

endTransitionTimer
UDP_CBIND

Msgs created: 101

Simsec/sec: n/a

[m Simp\eUnderlayN-J
& scheduled-events

Initializing module SimpleUnderlayNe
Initializing module SimpleUnderlayNe
Initializing module SimpleUnderlayNe
Initializing module SimpleUnderlayNe
Initializing module SimpleUnderlayNe
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Initializing module SimpleUnderlayNe
Initializing module SimpleUnderlayNe

@, Initializing module SimpleUnderlayNe
Initializing module SimpleUnderlayNe
Node [0] Initializing module SimpleUnderlayNe

5.2 Chain

In diesemn Beispiel bilden unsere Prozesse eine Kette.

Initializing module SimpleUnderlayNe

itializinn madule Simnlel Indarlauhle

Der letzte Knoten, der dem

Netzwerk beitritt, wird der Kopf der Kette. Er sendet in regelméfligen Abstinden eine
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Nachricht los, die einmal entlang der Kette gereicht wird. Das Beispiel befindet sich
nach der Einrichtung im Ordner ,,OverSim/src/overlay/simpleOverlay Chain/“

5.3 Clique

In diesem Beispiel bilden die simulierten Knoten eine Clique. Dalfiir stellt sich ein ein-
tretender Knoten allen anderen vor und jeder Knoten verteilt einen neuen Knoten an
alle seine Nachbarn. Die Implementierung liegt im Ordner ,,OverSim/src/overlay/sim-
pleOverlay_ Clique/
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&
MNode [2]
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b i

5.4 Broadcast

Mit diesem Beispiel wird ein Broadcast simuliert. Der erste Teilnehmer erhéalt die Rolle
des Servers. Alle weiteren Teilnehmer sind Clients. Ein Client sendet mit einer geringen
Wahrscheinlichkeit eine Nachricht an den Server, die dann als Broadcast an alle Clients
verteilt wird. Dieses Beispiel befindet sich im Ordner ,,OverSim/src/overlay /simpleOver-
lay_ Broadcast/“
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6 Beispiel: Einfache Kette

In der folgenden Sektion wird am Beispiel der bereits implementierten einfachen Kette
gezeigt, wie eine Implementierung in OverSim funktioniert.

Hinweis: Die Erlduterung dieses Beispiels erfolgt aufbauend auf den oben vorgestellten
Erweiterungen.

Die Implementierung, die im folgenden beschrieben wird, findet sich nach vollsténdiger
Einrichtung im Ordner ,,OverSim/src/overlay /simpleOverlay  Chain/“

Ziel der Implementierung ist es, Knoten in einer Kette anzuordnen. Der Anfang der
Kette wird in regelméfligen Abstdnden eine Nachricht lossenden. Jeder Knoten, der diese
Nachricht empféngt, zeigt auf der GUI ,,Cheers!“ an und sendet die Nachricht danach

an seinen Nachfolger weiter. Am Ende wird das dann wie im Bild unten aussehen:
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Mode [4]

OverSim fiigt bei der Simulation die Overlay-Knoten nach und nach dem Netzwerk hinzu.
Einem eintretenden Knoten wird dabei ein bereits existenter Knoten présentiert. Das
fihrt dazu, dass wir unsere Kette wihrend der Simulation quasi rickwarts aufbauen.
Der Kopf der Kette wird am Ende der letzte Knoten sein, der in das System eingetreten
ist.

6.1 Anlegen des neuen Netzwerkes

OverSim bietet bereits eine Umgebung, in der bei der Simulation der von uns definierte
Overlay-Knoten und seine Logik eingebettet werden. Daher gilt es fiir uns, diese Ein-
bettung in den nachher simulierten Knoten zu definieren. Mit einem Rechtsklick auf
unseren Ordner und dem Befehl ,,New->Simple Module“ erzeugen wir eine Datei
,ChainNode.ned“, in der wir diese Einbettung festlegen. ChainNode heifit nachher
das OMNeT++ Modul, welches sédmtliche Logik unseres Overlay beinhaltet. Stand-
ardméfBig erbt das Modul von cSimpleModule. Wir lassen ChainNode allerdings von
SimpleOverlayNode erben, denn dieses Modul bietet alle fiir uns relevanten Methoden
an. Der Befehl @class(ChainNode) verkniipft unser Modul mit einer C++ Klasse, in
der wir spéter die Logik implementieren. Zusétzlich brauchen wir noch einen Parameter
nodeNumber, damit ein Knoten spéater darauf schliefen kann, dass er der letzte Knoten
der Chain und damit der Kopf ist.
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simple ChainlMNode extends SimpleCverlayNode
{

parameters:

fclass (ChainMNaode) ; < connects our module with our c++ class for the logic

int nodeNumber;

Nun miissen wir unser Overlay-Modul noch mit dem von OverSim erzeugten Simula-
tionsknoten verbinden. Dazu legen wir unterhalb des ChainNode Moduls ein Modul
ChainNodeModule fest. Es integriert I0verlay und hat verschiedene Gates zu den an-
deren Layern des Simulationsknotens (z.B. dem UDP Layer). Aufilerdem hat es genau
ein Objekt vom Typ ChainNode und definiert Verbindungen vom ChainNode zu den
anderen Komponenten des Simulationsknotens. Mit der Definition dieses Moduls haben
wir dafiir gesorgt, dass nachher jeder simulierte Knoten eine Instanz von ChainNode hat,
die OverSim iiber die standardisierten Gates vom Interface I0verlay ansprechen kann.

module ChainNodeModule like IOverlay
{

gates:
input wdpIn;
ontput udpCut;
input tcplIn;
ontput tcplut;
input appIn;
ontput appCut;

chainNode: ChainMNode:

udpIn -->» chainMNode.udpIn;
udpfut <-- chainNode.udpCut;
appIn --»> chainNode.appIn;
appfut <-- chainMNode.appCut:

6.2 Definieren der Overlay-Logik

Da wir nun dafiir gesorgt haben, dass unser Overlayknoten durch OverSim ordnungs-
geméf} simuliert werden kann, kénnen wir nun die Logik unseres Protokolls in den auto-
matisch erzeugten Dateien ,,ChainNode.h* und ,,ChainNode.cc“ implementieren.

Schauen wir zunéchst in die Header Datei ,,ChainNode.h*: Auch hier muss unser ChainNode
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wieder von SimpleOverlayNode erben. Des Weiteren brauchen wir ein paar Variablen;
einen successor, der den Nachfolger des aktuellen Knoten darstellt, und ein Flag head,
welches angibt, ob der aktuelle Knoten den Anfang der Kette darstellen wird. Die
Entscheidung eines Knotens, ob er der Anfang der Kette ist, treffen wir spater in der
Initialisierung.

Hinweis: Informationen tiber Overlay-Knoten werden in Objekten vom Typ NodeHandle
gespeichert. Jeder Knoten hat auch eine Referenz dieses Typs auf sich selbst im Feld
thisNode.

This class represents a simple overlay node that is used for our chain example.

class ChainNode: public SimplelverlayNode {

private:
NodeHandle successor:; //< the successor of this ChainNode
bool head; //< determines if the current node is the head of the chain

Die nachfolgenden public Methoden onlnitialize(), onTimeout() und onMessageReceived()
iiberschreiben jeweils Methoden der Superklasse. Sie werden dadurch alle automatisch
zum entsprechenden Zeitpunkt aufgerufen. updateTooltip() dient dazu, die GUI zu ma-
nipulieren um z.B. Pfeile zu anderen Knoten zu zeichnen. Diese Methode muss nicht
iiberschrieben werden, wir implementieren sie aber trotzdem neu, damit unser Netzwerk
beim Simulieren gut aussieht.

public:

Gets called when the node is initialized.
vold onInitialize():
Gets called continuously during simulation.
void onTimeount () ;
Gets called when a message for the Overlay Protocol is received.

vold onMessageRecelived |(BaselverlayMessage® msg):

* Updates the GUI.

vold opdateTooltip() :
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Nun geht es an die eigentliche Implementierung in ,,ChainNode.cc*: Zunéchst brauchen
wir unbedingt den Befehl Define Module(ChainNode). Dieser weist OMNeT nochmal
an, dass nun die Implementierung des definierten Moduls ChainNode stattfindet. Danach
implementieren wir alle im Header angegebenen Methoden.

Zunéchst legen wir fest, was bei der Initialisierung eines Knotens geschieht. Wir legen
den successor auf einen unspezifizierten Knoten fest. Das Statement WATCH (sucessor)
sorgt dafiir, dass wir in der GUI spéater den Wert des Feldes ansehen kénnen. Danach
miissen wir festlegen, ob der aktuelle Knoten der letzte — und damit der Anfang der Kette
— ist. Dazu lesen wir mit par("nodeNumber") den im Modul ChainNode festgelegten
Parameter. Die joinID wird fortlaufend einem neuen Knoten beim Eintritt ins Net-
zwerk zugewiesen. Diese Nummerierung startet bei 0. Wenn der aktuelle Knoten An-
fang der Kette ist, bewirkt der Befehl yell(), dass in der GUI zu diesem Zeipunkt eine
Sprechblase am Modul erscheint. Der erste Knoten hat keinen successor. Jedem anderen
Knoten wird im Folgenden ein Verweis auf den vor ihm eingetretenen Knoten gegeben.
SimpleOverlayUtils stellt hierbei eine Erweiterung von OverSim dar, die uns ermog-
licht, einen NodeHandle von jedem Knoten nur auf Basis seiner joinID zu bekommen.
Mit EV « text wird ein String text als Nachricht in der Konsole wéhrend der Simulation
ausgegeben. Am Ende der Methode rufen wir noch update Tooltip() auf, um die GUI neu
zu zeichnen, denn nun besitzt unser Knoten unter Umsténden einen Verweis auf einen
anderen Knoten.

Hinweis: OverSim gibt einem Overlay-Knoten unter der Haube einen zufélligen Wert
als Schliissel. Dieser befindet sich in thisNode.getKey(). In OverSim wird ein Knoten
nicht nur durch seinen Overlay-Schliissel identifiziert, es muss auch seine TP Adresse
bekannt sein. Die joinID wurde als Erweiterung implementiert, damit man leichter auf
andere Knoten zugreifen kann. Dieses Verfahren ist unrealistischer als das von OverSim,
vereinfacht aber die Handhabung, wie in diesem Beispiel zu sehen ist.
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' set the ¢

an empty nod
successor = NodeHandle::UNSPEC

f We want to keep track of the
WATICH (successor) »

if (par("nodeNumber") .doubleValune () == joinID + 1) {

/ we are the head
vell ("I am the head!™);
head = true;

if (joinID > 0} {

/ we are not the first node!
f/ get the successor
successor = * (SimpleCverlayUtils: :getNode (joinID - 1)) ;

vell the good news!

yell ("I found a successor!™):;

EV << "My successor is node "

<< SimpleOverlayUtils::getJoinID(successor) << endl;

/{ update the GUI
updateTooltip() 2

In der Methode onTimeout() soll nun nur der Anfang der Kette aktiv werden und
eine Nachricht an seinen Nachfolger senden. Dazu senden wir einen Pointer auf eine
CheersMessage mit der bereits in SimpleOverlayNode implementierten Methode sendMes-

sage(). Die Implementierung der Nachricht werden wir im néchsten Abschnitt vorneh-
men.

]

ets called continucously during simulation.
vold ChainNode: :onTimeount () {
ff If we are the head of the chain, we will send a "cheers"
if (head) {
ff we are the head node
yell ("Send CHEERS"):

CheersMessage* msg = new ChecsrsMessage() !

sendMessage (msg, successor);

Erreicht eine Nachricht einen Knoten, wird die Methode onMessageReceived() aktiv.
Jede Nachricht, die das Overlay Protokoll betrifft, ist eine Subklasse von BaseOverlayMessage.
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Mit Hilfe von dynamic_cast konnen wir testen, welcher Art die Nachricht ist.
SimplePresentationMessage ist ein einfacher Nachrichtentyp, der einen Overlay-Knoten
vorstellen kann. Da diese Funktionalitdt nicht in diesem Beispiel vorkommt, ist fiir uns
nur der zweite Fall interessant, in dem eine CheersMessage empfangen wird. Erhalten
wir eine solche, zeigen wir ,CHEERS!“ an. Sofern der aktuelle Knoten nicht das Ende
der Kette ist (und damit der successor unspecified ist), senden wir die Nachricht einfach
weiter.

]

ets called when a message for the Overlay Protocol is received.

vold ChainNeode: :onMessageReceived (BaseCverlayMessage® msg) |
f determine message Type
if (SimplePresentationMessage* message=dynamic cast<SimplePresentationMessage*>(msg)) {
{ we receiwved a presentation message
EV << "Received Message!"™;
i 1 be some I

of the network that has been introduced to us as anchor

example

[/ delete the messag
delete msg;

} else if (CheesrsMessage* message=dynamic cast<CheersMessage®> (msg)) {
[/ we received a cheers message! Join in!
yell ("CHEERS!") »
ff if we have a successor, forward the message
if (!successor.isUnspecified()) {
/ Debug output
EV << "Node " << SimpleOverlayUtils::getJoinID(thisNode)
<< " iz forwarding Cheer Message" << endl;

sendMessage (msg, successor):

P oelse {

Es fehlt noch die Methode updateTooltip(), die die GUI neu zeichnet und damit unser
Beispiel beim Simulieren wesentlich anschaulicher macht. Sie besteht aus zwei wesent-
lichen Teilen. Zunéchst dndern wir den Text, der bei Mouseover iiber unser Modul
angezeigt wird, sodass wir auch die joinID unseres successor sehen. Auflerdem zeichnen
wir einen Pfeil vom aktuellem Knoten zu seinem successor.
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* Updates the GUI.

void ChainNode: :updateTooltip() {
S/ iz this module displayed?

if (ev.isGUI()) {
f/ show this node in

i

std::stringstream ttString;

if (!'successor.isUnspecified(}) {
ttString << "This: " << joinID << endl << "Succ: "
<< SimpleCverlayUtils: :getJoinID(successor):;

} else {
ttString << "This: " << joinID;
updateMouseOver (ttString.str().c_str());
draw a red arrow to our successor

showCverlayNeighborArrow (successor, trme, "m=m,50,0,50,0;1s=red,1"™);

6.3 Definieren von neuen Nachrichten

Ein Teilnehmer unserer Kette reagiert in seiner onMessageReceived() Methode nur, wenn
er eine CheersMessage erhalten hat. Nun gilt es, diesen Nachrichtentypen noch zu
implementieren. Wir legen dazu eine neue ,Message Definition (msg)“ an, die wir
CheersMessage nennen.

cplusplus {{
#include <CommonMessages m.h>

class BaseOwverlayMessage:

packet CheersMessage extends BaseOverlayMessage {

Hinweis: Beim ersten Compilen wird fiir eine ,,Message.msg“ Definition automatisch
zwel C++ Dateien ,Message m.h“ und ,,Message m.cc“ erzeugt. Die komplette Na-
chricht sollte aber nur in der .msg Datei definiert werden (unter Umsténden muss also
mehrmals compiled werden).

Jeder Nachrichtentyp ist vom Typ packet und muss von BaseOverlayMessage erben,
damit die Nachricht reibungslos von OverSim an unseren Overlay-Knoten gericht wird.
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Dieser Typ ist definiert in ,,CommonMessages m.h“. Im oberen Teil der Datei geben wir
notwendige Includes fiir die C++ Definition der Nachricht an. Aufledem geben wir eine
Vorwiartsdefinition fiir die Superklasse an. Unsere CheersMessage enthélt keine Inform-
ationen, daher miissen wir in der eigentlichen Nachricht nichts mehr implementieren.

6.4 Konfigurationen anlegen

Unser Overlay ist nun soweit fertig implementiert. Jetzt miissen wir OverSim noch klar
machen, wie es unser Netzwerk zu simulieren hat. Dazu begeben wir uns in den Ordner
»OverSim/simulations/“. Hier legen wir die Datei ,VADs_examples.ini* an. In dieser
Datei legen wir fest, welche Parameter unser Overlay haben soll. Zunéchst aber legen wir
eine neue Konfiguration mit der Zeile [Config Chain_ Example] an. Fir unser Overlay
miissen wir die folgenden Parameter festlegen:

o ** overlayType : Hier verweisen wir auf unser ChainNodeModule. OverSim wir
daraufhin Overlay-Knoten erzeugen, die das von uns definierte Modul enthalten.

o **targetOverlay TerminalNum : Die maximale Anzahl an Teilnehmern im Overlay
Netzwerk.

e **nodeNumber : Muss mit **.targetOverlay TerminalNum tibereinstimmen. Wir
brauchten diesen Parameter, damit ein Knoten weif3, ob er der letzte — und damit
der Anfang der Kette — ist.

o **timeoutDelay : Der Delay zwischen zwei Aufrufen von onTimeout(). Wir setzen
ihn hier auf 40s. Dieser Parameter muss nicht zwangsldufig gesetzt werden, denn
er hat einen Standardwert von 20s. Wir wollen die Simulation hier allerdings etwas
verlangsamen.

o **tierl Type : OverSim bendtigt auch die Definition einer Anwendung, die Anfra-
gen an das Overlay Netzwerk generiert. Der Einfachheit halber wurde bereits eine
Anwendung implementiert, die nichts tut. Dies ist niitzlich, wenn man einfach nur
das Overlay Protokoll nachvollziehen will.

Zusétzlich benutzen wir noch ,include ./default.ini fiir einige praktische Standardwerte
fiir die Module von OverSim.

[Config Chain Example]

description = Chain Example

*®* .overlaylype = "oversim.overlay.simpleOverlay Chain.ChainNodeModule™
#% targetOverlayTerminalNum = 10

** .nodeNumber = 10

#% . timeoutDelay
** . tierlType = "oversim.applications.application doesnothing.DoesNothingAppModules”

40s

include ./default.ini

Hinweis: In der bereits vorhandenen ,VADs_examples.ini“ Datei gibt es mehrere Kon-
figurationen, die alle vorimplementierten Beispiele ansprechen. Man sieht hier, dass
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** tier] Type nur ganz unten in [General] definiert ist. Parameter in diesem Abschnitt
werden, sofern sie noch nicht in der entsprechenden Konfiguration gesetzt sind, von hier
iibernommen.

Hinweis: In der vorimplementierten Datei wird **.targetOverlay TerminalNum als ${N=10}

festgelegt. Mit dieser Syntax wird fiir die Konfiguration eine Variable IV erstellt, die dann
bei anderen Parametern (wie hier **.nodeNumber) wiederverwendet werden kann. So
kénnen wir sicherstellen, dass diese zwei Parameter immer gleich sind. Bei Interesse
beziiglich Parameter und ihrer Konfiguration kann man alles Wichtige im OMNeT 4+
Simulation Manual nachgelesen werden.

6.5 Ausfiihren der Simulation

Nun kénnen wir eine Simulation mit der von uns festgelegten Konfiguration durchfiihren.
Dazu machen wir einen Rechtsklick auf den Ordner ,,OverSim* und wéhlen ,,Run As ->
OMNeT++ Simulation“. Wir werden darum gebeten, eine .ini Datei anzugeben und
wéahlen die von uns erstellte ,VADs_example.ini“. Danach werden wir benachrichtigt,
dass eine Run Configuration erstellt wurde. Diese kénnen wir fiir zukiinftige Simula-
tionen einfach direkt starten. OMNeT++ fragt uns nun gegebenenfalls, welche Kon-
figuration wir ausfiihren wollen (falls in der .ini mehrere Konfigurationen angegeben
sind). Es 6ffnen sich zwei Fenster. In einem wird wéhrend der Simulation unser Net-
zwerk graphisch dargestellt. Im Anderen sehen wir den Output der Simulation und eine
Zeitleiste aller eingetretenen Ereignisse.

7 Hilfreiche Ressourcen

e Der OMNeT++ Install Guide fiir die Version 4.2.2 (in Sektion
o OMNeT++ Website
e OMNeT++ Dokumentation und Tutorials (hilfreich zum tieferen Verstandnis)

e OMNeT++ Simulation Manual (enthélt hilfreiche Tipps z.B. zu Konfigurationen
und zum Simulieren im Allgemeinen)

e OverSim Website

e OverSim Dokumentation (enthdlt Erlduterungen des Modells sowie Beispiele und
Hinweise zur Vertiefung)

e Oracle VirtualBox Website

e tillkQmail.upb.de (Bei Fragen beziiglich OMNeT++ / OverSim und den Erweit-
erungen. Bitte mit ,VADs OverSim* im Betreff)
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Chapter 1. General Information

1.1. Introduction

This document describes how to install OMNeT+ + on various platforms. One chapter
is dedicated to each operating system.

1.2. Supported Platforms

OMNeT+ + has been tested and is supported on the following operating systems:
* Windows 7, Vista, XP

* Mac OS X 10.6 and 10.7

* Linux distributions covered in this Installation Guide

The Simulation IDE can be used on the following platforms:

* Linux x86

* Windows 7, Vista, XP

e Mac OS X 10.6 and 10.7

Simulations can be run practically on any unix-like environment with a decent and
fairly up-to-date C++ compiler, for example gcc 4.x. Certain OMNeT+ + features
(Tkenv, parallel simulation, XML support, etc.) depend on the availability of external
libraries (Tcl/Tk, MPI, LibXML or Expat, etc.)

TE
note

IDE platforms are restricted because the IDE relies on a native shared library, which
we compile for the above platforms and distribute in binary form for convenience.




Chapter 2. Windows

2.1. Supported Windows Versions

The supported Windows versions are the Intel 32-bit versions of Windows XP, and later
Windows versions such as Vista and Windows 7.

2.2, Installing OMNeT + +

Download the OMNeT+ + source code from http:/omnetpp.org. Make sure you select
the Windows-specific archive, named ommet pp- 4. 2. 2- src-w ndows. zi p.

The package is nearly self-contained: in addition to OMNeT + + files it includes a C++
compiler, a command-line build environment, and all libraries and programs required
by OMNeT+ +.

Copy the OMNeT++ archive to the directory where you want to install it. Choose
a directory whose full path does not contain any space; for example, do not put
OMNeT+ + under Program Files.

Extract the zip file. To do so, right-click the zip file in Windows Explorer, and select
Extract All from the menu. You can also use external programs like Winzip or 7zip.
Rename the resulting directory to ormet pp- 4. 2. 2.

When you look into the new ormet pp- 4. 2. 2 directory, should see directories named
doc, i mages, i nclude, nsys, etc., and files named ni ngwenv. cnd, confi gure,
Makef i | e, and others.

2.3. Configuring and Building OMNeT + +

Start mi ngwenv. cnd in the ommet pp- 4. 2. 2 directory by double-clicking it in Windows
Explorer. It will bring up a console with the MSYS bash shell, where the path is already
set to include the ommet pp- 4. 2. 2/ bi n directory.

— If you want to start simulations from outside the shell as well (for example from
= Explorer), you need to add OMNeT++'s bi n directory to the path; instructions are
provided later.

First, check the contents of the confi gure. user file to make sure it contains the
settings you need. In most cases you don’t need to change anything.

not epad confi gure. user
Then enter the following commands:

$ ./configure
$ make

The build process will create both debug and release binaries.

2.4. Verifying the Installation

You should now test all samples and check they run correctly. As an example, the dyna
example is started by entering the following commands:




Windows

$ cd sanpl es/dyna
$ ./dyna

By default, the samples will run using the graphical Tkenv environment. You should
see GUI windows and dialogs.

2.5. Starting the IDE

OMNeT++ comes with an Eclipse-based Simulation IDE. You should be able to start
the IDE by typing:

$ ommet pp

We recommend that you create a shortcut for starting the IDE. To do so, locate the
ommet pp. exe program in the ommet pp- 4. 2. 2/ i de directory in Windows Explorer,
right-click it, and choose Send To > Desktop (create shortcut) from the menu. On
Windows 7, you can right-click the taskbar icon while the IDE is running, and select
Pin this program to taskbar from the context menu.

When you try to build a project in the IDE, you may get the following warning message:

Toolchain "..." is not supported on this platform or installation. Please
go to the Project menu, and activate a different build configuration. (You
may need to switch to the C/C+ + perspective first, so that the required
menu items appear in the Project menu.)

If you encounter this message, choose Project > Properties > C/C++ Build > Tool
Chain Editor > Current toolchain > GCC _for OMNeT+ +.

2.6. Environment Variables

If you want to start OMNeT+ + simulations outside the shell as well (for example from
Exlorer), you need to add OMNeT+ +'s bi n directory to the path.

First, open the Environment Variables dialog,

* On Windows XP and Vista: Right-click My Computer, and choose Properties >
Advanced > Environment variables.

* On Windows 7: Click the Start button, then start typing envi r onnment vari abl es
into the search box. Choose Edit environment variables for your account when it
appears in the list. The dialog comes up.

In the dialog, select path or PATH in the list, click Edit. Append "; <ommet pp-
di r >\ bi n" to the value (without quotes), where <ommet pp- di r > is the name of the
OMNeT + + root directory (for example C: \ onmet pp- 4. 2. 2). Hit Enter to accept.

You need to close and re-open any command windows for the changes to take effect
in them.

2.7. Reconfiguring the Libraries

If you need to recompile the OMNeT ++ components with different flags (e.g. different
optimization), then change the top-level OMNeT+ + directory, edit confi gure. user
accordingly, then type:

$ ./configure
$ make cl ean
$ nmake
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If you want to recompile just a single library, then change to the directory of the library
(e.g. cd src/sim and type:

$ make cl ean
$ make

By default, libraries are compiled in both debug and release mode. If you want to make
release or debug builds only, use:

$ make MODE=r el ease
or
$ nmake MODE=debug

By default, shared libraries will be created. If you want to build static libraries, set
SHARED_LI BS=no in conf i gur e. user and re-configure your project.

oTE The built libraries and programs are immediately copied to the |i b/ and bi n/
B subdirs.

2.8. Portability Issues

OMNeT++ has been tested with the MinGW gcc compiler. The current distribution
contains gcc version 4.6.

Microsoft Visual C+ + is not supported in the Academic Edition.

2.9. Additional Packages

Note that Doxygen and GraphViz are already included in the OMNeT + + package, and
do not need to be downloaded.

2.9.1. MPI

MPI is only needed if you would like to run parallel simulations.

There are several MPI implementations for Windows, and OMNeT++ does not
mandate any specific one. We recommend DeinoMPI, which can be downloaded from
http:/mpi.deino.net.

After installing DeinoMPI, adjust the MPI_DIR setting in OMNeT++'s
confi gure. user, and reconfigure and recompile OMNeT + +:

$ ./configure
$ make cl eanal |

$ make
o In general, if you would like to run parallel simulations, we recommend that you use
= Linux, OS X, or another unix-like platform.
2.9.2. PCAP

The optional WinPcap library allows simulation models to capture and transmit
network packets bypassing the operating system’s protocol stack. It is not used directly
by OMNeT++, but OMNeT+ + detects the necessary compiler and linker options for
models in case they need it.




Windows

2.9.3. Akaroa

Akaroa 2.7.9, which is the latest version at the time of writing, does not support
Windows. You may try to port it using the porting guide from the Akaroa distribution.




Chapter 3. Mac OS X

3.1. Supported Releases

This chapter provides additional information for installing OMNeT ++ on Mac OS X.
The following releases are covered:

* Mac OS X 10.6 (Snow Leopard)

* Mac OS X 10.7 (Lion)

They were tested on the following architectures:

* Intel 32/64-bit

3.2. Installing the Prerequisite Packages
Mac OS X 10.6 (Snow Leopard)

* Install Xcode 3.2.x on your machine. It can be downloaded from http://
developer.apple.com/xcode/.

Mac OS X 10.7 (Lion)
* Install Xcode 4.3 or later on your machine. It can be downloaded from the App Store.

* You MUST activalte command line support by starting XCode and installing Conmand
Li ne Tool s from Xcode | Preferences | Downl oads | Conponents.

* Install the Java Runtime from http://support.apple.com/kb/DL1421 , because OS X
Lion does not provide it by default.

Installing additional packages will enable more functionality in OMNeT++; see the
Additional packages section at the end of this chapter.

3.3. Downloading and Unpacking OMNeT + +

Download OMNeT+ + from http://omnetpp.org. Make sure you select to download the
generic archive, ormet pp-4. 2. 2-src. t gz.

Copy the archive to the directory where you want to install it. This is usually your home
directory, / User s/ <you>. Open a terminal, and extract the archive using the following
command:

$ tar zxvf ommetpp-4.2.2-src.tgz

A subdirectory called ommet pp- 4. 2. 2 will be created, containing the simulator files.

Alternatively, you can also unpack the archive using Finder.

— The Terminal can be found in the Applications / Utilities folder.
poIES
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3.4. Environment Variables

OMNeT+ + needs its bi n/ directory to be in the path. To add bi n/ to PATHtemporarily
(in the current shell only), change into the OMNeT + + directory and source the set env
script:

$ cd omet pp-4.2.2
$ . setenv

To set the environment variables permanently, edit . bashr ¢ in your home directory.
Use your favourite text editor to edit . bashr c, for example TextEdit:

$ touch ~/.bashrc
$ open -e ~/.bashrc

— t ouch is needed because open - e only opens existing files. Alternatively, you can use
= the terminal-based pico editor (pi co ~/. bashrc)

Add the following line at the end of the file, then save it:

export PATH=$PATH $HOVE/ omrmet pp-4. 2. 2/ bi n

You need to close and re-open the terminal for the changes to take effect.
Alternatively, you can put the above line into ~/ . bash_pr of i | e, but then you need to

log out and log in again for the changes to take effect.

== If you use a shell other than the default one, bash, consult the man page of that shell
— to find out which startup file to edit, and how to set and export variables.

3.5. Configuring and Building OMNeT + +

Check confi gur e. user to make sure it contains the settings you need. In most cases
you don’t need to change anything in it.

In the top-level OMNeT + + directory, type:
$ ./configure

The confi gur e script detects installed software and configuration of your system.
It writes the results into the Makefi | e. i nc file, which will be read by the makefiles
during the build process.

Normally, the conf i gur e script needs to be running under the graphical environment
in order to test for wi sh, the Tcl/Tk shell. If you are logged in via an ssh session or you
want to compile OMNeT + + without Tcl/Tk, use the command

$ NO TCL=1 ./configure

instead of plain . / confi gure.

If there is an error during conf i gur e, the output may give hints about what went
wrong. Scroll up to see the messages. (You may need to increase the scrollback buffer
size of the terminal and re-run . / confi gur e.) The script also writes a very detailed
log of its operation into confi g. | og to help track down errors. Since confi g. | og is
very long, it is recommended that you open it in an editor and search for phrases like
error or the name of the package associated with the problem.

TE
NotE
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OMNeT+ + builds without the BLT Tcl/Tk extension, because BLT is not available for

TE
e the native (Aqua) version of Tcl/Tk.

As an alternative to the Aqua version of Tcl/Tk, you may also use the X11 version from
the MacPorts repository (http:/macports.org). The MacPorts version does not have
the look and feel of OS X applications, but it may provide better performance with
animations. To select the MacPorts version of Tk, you will need to adjust the Tcl/Tk
settings in OMNeT++'s confi gur e. user file and re-run the ./ confi gur e. Please
note that we do not provide support for using the MacPorts version of Tcl/Tk.

When . / confi gur e has finished, you can compile OMNeT+ +. Type in the terminal:

$ nmake

To take advantage of multiple processor cores, add the -j 2 option to the make
command line.

The build process will not write anything outside its directory, so no special privileges

NOTE
— are needed.

The make command will seemingly compile everything twice. This is because both
debug and optimized versions of the libraries are built. If you only want to build one
set of the libraries, specify MODE=debug or MODE=r el ease:

$ make MODE=r el ease

3.6. Verifying the Installation

You can now verify that the sample simulations run correctly. For example, the dyna
simulation is started by entering the following commands:

$ cd sanpl es/ dyna
$ ./dyna

By default, the samples will run using the Tcl/Tk environment. You should see nice gui
windows and dialogs.

3.7. Starting the IDE

OMNeT+ + comes with an Eclipse-based Simulation IDE. Mac OS X 10.6 already has
Java installed, so you do not need to install it. On Mac OS X 10.7 (Lion), the Java
Runtime must be installed (see prerequisites) before you can use the IDE. Start the

IDE by typing:
$ ommet pp

If you would like to be able to launch the IDE via Applications, the Dock or a desktop
shortcut, do the following: open the omrmet pp- 4. 2. 2 folder in Finder, go into the i de
subfolder, create an alias for the omnetpp program there (right-click, Make Alias), and
drag the new alias into the Applications folder, onto the Dock, or onto the desktop.

Alternatively, run one or both of the commands below:

$ make install-nmenu-item
$ make install-desktop-icon

which will do roughly the same.
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3.8. Using the IDE

When you try to build a project in the IDE, you may get the following warning message:

Toolchain "..." is not supported on this platform or installation. Please
go to the Project menu, and activate a different build configuration. (You
may need to switch to the C/C+ + perspective first, so that the required
menu items appear in the Project menu.)

If you encounter this message, choose Project > Properties > C/C++ Build > Tool
Chain Editor > Current toolchain > GCC for OMNeT + +.

The IDE is documented in detail in the User Guide.

3.9. Reconfiguring the Libraries

3.10.
3.10.1.

If you need to recompile the OMNeT ++ components with different flags (e.g. different
optimization), then change the top-level OMNeT+ + directory, edit confi gure. user
accordingly, then type:

$ ./configure
$ make cl ean
$ nmake

To take advantage of multiple processor cores, add the -j 2 option to the make
command line.

If you want to recompile just a single library, then change to the directory of the library
(e.g. cd src/sim and type:

$ make cl ean
$ make

By default, libraries are compiled in both debug and release mode. If you want to make
release or debug builds only, use:

$ nmake MODE=r el ease
or
$ make MODE=debug

By default, shared libraries will be created. If you want to build static libraries, set
SHARED LI BS=no in conf i gur e. user and re-configure your project.

The built libraries and programs are immediately copied to the |i b/ and bi n/

NOTE X A
= subdirectories.

The Tcl/Tk environment uses the native Aqua version of Tcl/Tk, so you will see native
NOTE

widgets. However, due to problems in the Tk/Aqua port, you may experience minor Ul
quirks. We are aware of these problems, and are working on the solution.

Additional Packages
OpenMPI

* OpenMPlis already bundled with OS X 10.6, so you do not need to manually install it.
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* OS X 10.7 does not come with OpenMPI, so you must install it manually. Download
it from http://open-mpi.org and follow the installation instructions. Alternatively, you
can install it from the MacPorts repo by typing sudo port install opennpi.
In this case, you have to manually set the MPI CFLAGS and MPI_LIBS variables
in confi gure. user and re-run ./ confi gur e. Please note that we do not provide
support for OpenMPI installed from the MacPorts repository.

—= MacPorts is a repository of several open source packages for Mac OS X. Using MacPorts
= packages may save you some manual work. You can install MacPorts from http://
www.macports.org.

3.10.2. GraphViz

GraphViz is needed if you want to have diagrams in HTML documentation that you
generate from NED files in the IDE (Generate NED Documentation... item in the
project context menu).

Download and install the GraphViz OS X binaries from http://www.pixelglow.com/
graphviz/download/. Download the latest, version 2.x package; at the time of writing,
the link is at the top of the page.

Alternatively, you can install it from the MacPorts project by typing sudo port
install graphviz.

After installation, make sure that the dot program is available from the command line.
Open a terminal, and type

$ dot -V

Note the capital V. The command should normally work out of the box. If you get the
"command not_found" error, you need to put dot into the path. Find the dot program
in the GraphViz installation directory, and soft link it into / usr/ | ocal / bi n (sudo I n
-s <path>/dot /usr/local/bin).

3.10.3. Doxygen

Doxygen is needed if you want to generate documentation for C++ code, as part of
the HTML documentation that you generate from NED files in the IDE (Generate NED
Documentation... item in the project context menu).

Download the Doxygen OS X binaries from the Doxygen web site’s download page,
http://www.stack.nl/~dimitri/doxygen/download.html, and install it.

Alternatively, you can install it from the MacPorts project by typing sudo port
install doxygen.

After installation, ensure that the doxygen program is available from the command
line. Open a terminal, and type

$ doxygen

If you get the "command not found" error, you need to put doxygen into the path. Enter
into a terminal:

$ cd /Applications/ Doxygen. app/ Cont ent s/ Resour ces/
$ sudo I n -s doxygen doxytags /usr/local/bin

3.10.4. Akaroa

Akaroa 2.7.9, which is the latest version at the time of writing, does not support Mac
OS X. You may try to port it using the porting guide from the Akaroa distribution.

10



Chapter 4. Linux

4.1. Supported Linux Distributions

This chapter provides instructions for installing OMNeT++ on selected Linux
distributions:

* Ubuntu 10.04 LTS, 11.04

* Fedora Core 15, 16

* Red Hat Enterprise Linux Desktop Workstation 5.5
* OpenSUSE 11.4

This chapter describes the overall process. Distro-specific information, such as how
to install the prerequisite packages, are covered by distro-specific chapters.

If your Linux distribution is not listed above, you still may be able to use some distro-
specific instructions in this Guide.

noTE
Ubuntu derivatives (Ubuntu instructions may apply):
¢ Kubuntu, Xubuntu, Edubuntu, ...

¢ Linux Mint

Some Debian-based distros (Ubuntu instructions may apply, as Ubuntu itself is based
on Debian):

* Knoppix and derivatives

* Mepis

Some Fedora-based distros (Fedora instructions may apply):
e Simplis

* Eeedora

4.2. Installing the Prerequisite Packages

OMNeT + + requires several packages to be installed on the computer. These packages
include the C++ compiler (gcc), the Java runtime, and several other libraries and
programs. These packages can be installed from the software repositories of your Linux
distribution.

See the chapter specific to your Linux distribution for instructions on installing
the packages needed by OMNeT + +.

You may need superuser permissions to install packages.
Not all packages are available from software repositories; some (optional) ones need to

be downloaded separately from their web sites, and installed manually. See the section
Additional Paclkages later in this chapter.

11
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4.3. Downloading and Unpacking

Download OMNeT+ + from http:/omnetpp.org. Make sure you select to download the
generic archive, ormet pp-4. 2. 2-src. tgz.

Copy the archive to the directory where you want to install it. This is usually your home
directory, / honme/ <you>. Open a terminal, and extract the archive using the following
command:

$ tar xvfz ometpp-4.2.2-src.tgz

This will create an ommet pp- 4. 2. 2 subdirectory with the OMNeT + + files in it.

On how to open a terminal on your Linux installation, see the chapter specific to your
NOTE
= Linux distribution.

4.4. Environment Variables

OMNeT + + needs its bi n/ directory to be in the path. To add bi n/ to PATHtemporarily
(in the current shell only), change into the OMNeT+ + directory and source the set env
script:

$ cd omet pp-4.2.2
$ . setenv

The script also adds the |i b/ subdirectory to LD LI BRARY_PATH, which may be
necessary on systems that don’t support the rpath mechanism.

To set the environment variables permanently, edit . bashr ¢ in your home directory.
Use your favourite text editor to edit . bashr ¢, for example gedit:

$ gedit ~/.bashrc

Add the following line at the end of the file, then save it:

export PATH=$PATH: $HOVE/ ommet pp- 4. 2. 2/ bin

You need to close and re-open the terminal for the changes to take effect.

Alternatively, you can put the above line into ~/ . bash_pr ofi | e, but then you need to
log out and log in again for the changes to take effect.

If you use a shell other than bash, consult the man page of that shell to find out which

TE
= startup file to edit, and how to set and export variables.

Note that all Linux distributions covered in this Installation Guide use bash unless
the user has explicitly selected another shell.

4.5. Configuring and Building OMNeT + +

In the top-level OMNeT + + directory, type:
$ ./configure
The confi gur e script detects installed software and configuration of your system.

It writes the results into the Makefi | e. i nc file, which will be read by the makefiles
during the build process.

12
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[=] DU @ U B NP BERED P il EEE
Eile Edit View Terminal Tabs Help

checking for Akaroa with CFLAGS=" -02 -DNDEBUG=1 -fno-stack-protector  -DXMLPAR
SER=libxml " LIBS=""... no
checking for Akaroa with CFLAGS=" -02 -DNDEBUG=1 -fno-stack-protector -DXMLPAR
SER=1ibxml " LIBS="-lakaroa -1fl"... no

configure: WARNING: Optional package Akaroa not found

configure: creating ./config.status

config.status: creating Makefile.inc

config.status: creating test/core/runtest

patching the ide configuration file. default workspace is: /home/ubuntu/omnest-4
.0/samples

[»]

WARNING: The configuration script could not detect the following packages:
MPI (optional) Akaroa (optional)
Scroll up to see the warning messages (use shift+PgUp key), and see config.log
for more details. While you can use OMNEST in the current
configuration, please be aware that some functionality may be unavailable
or incomplete.

Your PATH contains /home/ubuntu/omnest-4.8/bin. Good! -

TCL_LIBRARY is set. Good!
ubuntu@ubuntu-desktop:~/omnest-4.0% I

Figure 4.1. Configuring OMNeT + +

Normally, the conf i gur e script needs to be running under the graphical environment
(X11) in order to test for wi sh, the Tcl/Tk shell. If you are logged in via an ssh session,
or there is some other reason why X is not running, the easiest way to work around
the problem is to tell OMNeT+ + to build without Tcl/Tk. To do that, use the command

$ NO TCL=1 ./configure

instead of plain . / confi gure.

If there is an error during conf i gur e, the output may give hints about what went
wrong. Scroll up to see the messages. (Use Shift+PgUp; you may need to increase the
scrollback buffer size of the terminal and re-run . / conf i gur e.) The script also writes
a very detailed log of its operation into conf i g. | og to help track down errors. Since
confi g. | og is very long, it is recommended that you open it in an editor and search
for phrases like error or the name of the package associated with the problem.

NOTE

When . / conf i gur e has finished, you can compile OMNeT+ +. Type in the terminal:

$ make

13
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a IbuntuEubunti-deskrop: /i E=470 = EE

File Edit Wiew Terminal Tsbs Help

g++ -c -g -Wall -fno-stack-protector  -DXMLPARSER=1ibxml -DWITH PARSIM -DWITH N
ETBUILDER -I. -Ihtdocs -I/home/ubuntu/omnest-4.8/include -o out/gcc-debug//Http
Msg m.o HttpMsg m.cc

g++ -Cc -g -Wall -fno-stack-protector  -DXMLPARSER=1ibxml -DWITH PARSIM -DWITH N
ETBUILDER -I. -Ihtdocs -I/home/ubuntusfomnest-4.8/include -o out/gcc-debug//NetP
kt m.o NetPkt m.cc

g++ -c -g -Wall -fno-stack-protector  -DXMLPARSER=1ibxml -DWITH_ PARSIM -DWITH N
ETBUILDER -I. -Ihtdocs -I/home/ubuntu/omnest-4.8/include -o out/gcc-debug//Teln
etPkt_m.o TelnetPkt_m.cc

g++ -Wl,--export-dynamic -W1,-rpath,/home/ubuntu/omnest-4.8/1ib:. -o out/gcc-de
bug//sockets out/gcc-debugs/Cloud.o out/gcc-debug//ExtHttpClient.o out/gcc-debu
g//ExtTelnetClient.o out/gcc-debug//HttpClient.o out/gcc-debug//HttpServer.o out
/gcc-debug//QueueBase.o out/gcc-debug//SocketRTScheduler.o out/gcc-debug//Telnet
Client.o out/gcc-debug//TelnetServer.o out/gcc-debug//HttpMsg m.o out/gcc-debug/
/NetPkt_m.o out/gcc-debug//TelnetPkt m.o -Wl,--whole-archive -Wl,--no-whole-ar
chive -L"/home/ubuntu/omnest-4.0/1lib/gcc” -L"/home/ubuntu/omnest-4.8/1ib" -u _tk
env_lib -lopptkenvd -loppenvird -lopplayoutd -u _cmdenv_lib -loppcmdenvd -loppen
vird -loppsimd -1dl -lstdc++

1n -s -f out/gcc-debug//sockets .

make[2]: Leaving directory ' /home/ubuntu/omnest-4.0/samples/sockets’

make[1]: Leaving directory */home/ubuntu/omnest-4.0@°

[+]

Now you can type "omnest" to start the IDE

ubuntu@ubuntu-desktop:~/omnest-4.0%

Figure 4.2. Building OMNeT+ +

command line.

@ To take advantage of multiple processor cores, add the -j 2 option to the nake

TE
Note

The make command will seemingly compile everything twice. This is because both
@ debug and optimized versions of the libraries are built. If you only want to build one

The build process will not write anything outside its directory, so no special privileges
are needed.

set of the libraries, specify MODE=debug or MODE=r el ease:

$

make MODE=r el ease

4.6. Verifying the Installation

You can now verify that the sample simulations run correctly. For example, the dyna

simulation is started by entering the following commands:

$ cd sanpl es/ dyna

$ ./dyna

By default,

the samples will run using the Tcl/Tk environment. You should see nice gui

windows and dialogs.

4.7. Starting the IDE

You can launch the OMNeT++ Simulation IDE by typing the following command in

the terminal:

$ omet pp
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e SimuTation - OMNESTIDE =E=
Fle Edit Source Mavigate Search Project Run Window Help
e e oman | pm e | & [@smision
|1 Project Explorer &3 =0 =8
g% v
Craloha
ETcan
@ dyna
21 embedding
1 embedding2
Erfifo
1 histograms
= Properties 18 8= outline, = 8
Properties are not available.
[2 Problems 2 . [ Module Hierarchy| %% NED Parameters| fs NED Inheritance v =g
0 tems
Description Resource path Location Type
0 items selected al o = o

Figure 4.3. The Simulation IDE

If you would like to be able to access the IDE from the application launcher or via a
desktop shortcut, run one or both of the commands below:

$ make install-nmenu-item
$ make install-desktop-icon

Or add a shortcut that points to the ormet pp program in the i de subdirectory by other
means, for example using the Linux desktop’s context menu.

4.8. Using the IDE

When you try to build a project in the IDE, you may get the following warning message:

Toolchain "..." is not supported on this platform or installation. Please
go to the Project menu, and activate a different build configuration. (You
may need to switch to the C/C+ + perspective first, so that the required
menu items appear in the Project menu.)

If you encounter this message, choose Project > Properties > C/C++ Build > Tool
Chain Editor > Current toolchain > GCC for OMNeT + +.

The IDE is documented in detail in the User Guide.

4.9. Reconfiguring the Libraries

If you need to recompile the OMNeT ++ components with different flags (e.g. different
optimization), then change the top-level OMNeT+ + directory, edit confi gure. user
accordingly, then type:

$ ./configure
$ make cl eanal |
$ make

If you want to recompile just a single library, then change to the directory of the library
(e.g. cd src/sim and type:

$ make cl ean
$ make

By default, libraries are compiled in both debug and release mode. If you want to make
release or debug builds only, use:
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4.10.

4.10.1.

4.10.2.

$ make MODE=rel ease
or
$ nake MODE=debug

By default, shared libraries will be created. If you want to build static libraries, set
SHARED LI BS=no in conf i gur e. user and re-configure your project.

NoTE For detailed description of all options please read the Build Options chapter.

Additional Packages

Note that at this point, MPI, Doxygen and GraphViz have been installed as part of the
prerequisites.

Akaroa

Linux distributions do not contain the Akaroa package. It must be downloaded,
compiled and installed manually before installing OMNeT + +.

As of version 2.7.9, Akaroa only supports Linux and Solaris.
note

Download Akaroa 2.7.9 from: http://www.cosc.canterbury.ac.nz/research/RG/net_sim/
simulation_group/akaroa/download.chtml

Extract it into a temporary directory:
$ tar xfz akaroa-2.7.9.tar.gz

Configure, build and install the Akaroa library. By default, it will be installed into the
/usr /| ocal / akar oa directory.

$ ./configure
$ make
$ sudo neke install

Go to the OMNeT++ directory, and (re-)run the confi gur e script. Akaroa will be
automatically detected if you installed it to the default location.

PCAP

The optional Pcap library allows simulation models to capture and transmit network
packets bypassing the operating system’s protocol stack. It is not used directly by
OMNeT++, but OMNeT++ detects the necessary compiler and linker options for
models in case they need it.

16



Chapter 5. Ubuntu

5.1. Supported Releases

This chapter provides additional information for installing OMNeT++ on Ubuntu
Linux installations. The overall installation procedure is described in the Linux
chapter.

The following Ubuntu releases are covered:

* Ubuntu 10.04 LTS

* Ubuntu 11.04

They were tested on the following architectures:

* Intel 32-bit and 64-bit

The instructions below assume that you use the Gnome desktop and the bash shell,

which are the defaults. If you use another desktop environment or shell, you may need
to adjust the instructions accordingly.

5.2. Opening a Terminal

Choose Applications > Accessories > Terminal from the menu.

This only applies if you use the Gnome Desktop (default).

5.3. Installing the Prerequisite Packages

You can perform the installation using the graphical user interface or from the terminal,
whichever you prefer.

5.3.1. Command-Line Installation

Before starting the installation, refresh the database of available packages. Type in the
terminal:

$ sudo apt-get update

To install the required packages, type in the terminal:

$ sudo apt-get install build-essential gcc g++ bison flex perl \
tcl-dev tk-dev blt |ibxm 2-dev zliblg-dev openjdk-6-jre \
doxygen graphvi z opennpi -bin |ibopennpi-dev |ibpcap-dev

At the confirmation questions (Do you want to continue? [Y/N]), answer Y.
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] UG DT ESKED P=E
Fle Edit Wiew Terminal Tabs Help
x1lproto-input-dev x1lproto-kb-dev xtrans-dev [

Suggested packages:
bison-doc blt-demo cpp-doc gcc-4.2-locales debian-keyring g++-multilib
g++-4.2-multilib gcc-4.2-doc libstdc++6-4.2-dbg autoconf automakel.9 gcc-doc
gcc-multilib libtool manpages-dev gcc-4.2-multilib libgccl-dbg libgompl-dbg
libmudflap®-4.2-dev libmudflap®-dbg glibc-doc libstdc++6-4.2-doc diff-doc
libterm-readline-gnu-perl libterm-readline-perl-perl tclreadline tcl8.4-doc
tk8.4-doc

Recommended packages:
perl-doc

The following NEW packages will be installed:
bison blt blt-dev build-essential dpkg-dev flex g++ g++-4.2 libcé-dev
libice-dev libpthread-stubs® libpthread-stubs@-dev libsm-dev
libstdc++6-4.2-dev libtimedate-perl libx1ll-dev libxau-dev libxcb-x1ib8-dev
libxcbl-dev libxdmcp-dev libxml2-dev libxt-dev Llinux-libc-dev m4 patch
tcl8.4 tcl8.4-dev tkB8.4 tk8.4-dev x1lproto-core-dev x1lproto-input-dev
Xx1lproto-kb-dev xtrans-dev zliblg-dev

The following packages will be upgraded:
cpp cpp-4.2 gcc gcc-4.2 gcc-4.2-base libch 1ibc6-i686 1ibffi4 libgccl
libgompl libperl5.8 libstdc++6 libxml2 perl perl-base perl-modules

16 upgraded, 34 newly installed, © to remove and 389 not upgraded.

Need to get 18.4MB/35.4MB of archives.

After this operation, 62.3MB of additional disk space will be used.

Do you want to continue [Y/n]? yl

Figure 5.1. Command-Line Package Installation

5.3.2. Graphical Installation

Ubuntu’s graphical installer, Synaptic, can be started with the System >
Administration > Synaptic package manager menu item.

Since software installation requires root permissions, Synaptic will ask you to type
your password.

Search for the following packages in the list, click the squares before the names, then
choose Mark for installation or Marlk _for upgrade.

If the Mark additional required changes? dialog comes up, choose the Mark button.
The packages:

* build-essential, gcc, g+ +, bison, flex, perl, tcl-dev, tk-dev, blt, libxml2-deyv, zlib1lg-
dev, openjdk-6-jre, doxygen, graphviz, openmpi-bin, libopenmpi-dev, libpcap-dev
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Synaptic Package Manager = =M
File Edit Package 5Settings Help
=1 @ leck searTch .
Reload Mark All Upgrades  ~pply Properties | (*4Tunne
_ 5 Package Installed Version  Late *
Amateur Radio (universe) I 0  moonlight-plugin-mozilla ‘1.0
Base System [ <% xulrunner-dev ‘1.9.
Base System (universe) ] mozzemberek 0.1
Communication D google-gadgets-xul 0.1¢
Communication (multivers D Eprism 1.0~
Communication (universe) D? libxulod-dbg 18
"ﬁ y B <3 xulrunner-1.9.1 h 1.9.1.5+n0bin0n|y-§ 1.9.
- I libxul-dev ‘1.8.
| Sections = 5 s
] prism-google-talk : 1.0
Status ] prism-google-calendar 1.0
V_| Lrrieee asenle seaone 1nd
Origin [ F——————————] »

Custom Filters Mo package is selected.

Search Results

30 packages listed, 1313 installed, 0 broken. 0 to install/upgrade, 0 to remove

Figure 5.2. Synaptic Package Manager

Click Apply, then in the Apply the following changes? window, click Apply again.
the Changes applied window, click Close.
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Chapter 6. Fedora 15 and 16

6.1. Supported Releases

This chapter provides additional information for installing OMNeT++ on Fedora
installations. The overall installation procedure is described in the Linux chapter.

The following Fedora releases are covered:
* Fedora 15 and 16
They were tested on the following architectures:

¢ Intel 32-bit and 64-bit

6.2. Opening a Terminal

Choose Applications > System Tools > Terminal from the menu.

6.3. Installing the Prerequisite Packages

You can perform the installation using the graphical user interface or from the terminal,
whichever you prefer.

6.3.1. Command-Line Installation
To install the required packages, type in the terminal:
$ su -c 'yuminstall make gcc gcc-c++ bison flex perl \
tcl-devel tk-devel blt |ibxnl2-devel zlib-devel \
j ava- 1. 6. 0- openj dk doxygen graphvi z opennpi - devel |ibpcap-devel

then follow the instruction on the console.

Note that openmpi will not be available by default, it needs to be activated in every
session with the

$ nodul e | oad opennpi - <arch>
command, where <ar ch> is your architecture (usually i 386 or x86_64). When in
doubt, use nodul e avai |l to display the list of available modules. If you need MPI

in every session, you may add the nodul e | oad command to your startup script
(. bashrc).

6.3.2. Graphical Installation

The graphical installer can be launched by choosing System > Administration > Add/
Remove Software from the menu.
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o Add/Remove Software -+ X
System Filters Selection Help
5 bit] Find o MSN Messenger clone for Linux, Mac and Windows A

| | ~amsn-0.98.1-2.fc11 (i586)
Sp All packages A
= : 4= Widget extension to the Tcl/Tk scripting language
@ Package collections 7] I:]— bit-2.4-30 2 fc11 (1586)
g, Newest packages
o 4= Development package for BLT
Admin tools T blt-devel-2.4-30.z.fc11 (i586)

oo
€ ONOME desktop Bean Scripting Framework

KDE desktap 0 bsf-2.4.0-3.fc11 (i586)

Other desktops o Lightweight Scripting for Java
w# XFCE desktop | | 'bsh-1.3.0-14.fcl1 (i586)

Education Extended widget set for Tk

Fonts

e

Games
. Graphics

Internet

Y Y e

Legacy

Help

Figure 6.1. Add/Remove Software

Search for the following packages in the list. Select the checkboxes in front of the
names, and pick the latest version of each package.

The packages:

* bison, gcc, gee-c++, flex, perl, tcl-devel, tk-devel, blt, libxml2-devel, zlib-devel,
xulrunner, make, java-1.6.0-openjdk, doxygen, graphviz, openmpi-devel, libpcap-
devel

Click Apply, then follow the instructions.
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Chapter 7. Red Hat

7.1. Supported Releases

This chapter provides additional information for installing OMNeT++ on Red Hat
Enterprise Linux installations. The overall installation procedure is described in the
Linux chapter.

The following Red Hat release is covered:
* Red Hat Enterprise Linux Desktop Workstation 5.5
It was tested on the following architectures:

¢ Intel 32-bit

7.2. Opening a Terminal

Choose Applications > Accessories > Terminal from the menu.

7.3. Installing the Prerequisite Packages

You can perform the installation using the graphical user interface or from the terminal,
whichever you prefer.

You will need Red Hat Enterprise Linux Desktop Workstation for OMNeT+ +. The
= Desktop Client version does not contain development tools.

7.3.1. Command-Line Installation
To install the required packages, type in the terminal:

$ su -c '"yuminstall nake gcc gcc-c++ bison flex perl \
tcl-devel tk-devel 1ibxm 2-devel zlib-devel \
j ava- 1. 6. 0- openj dk doxygen opennpi -devel |ibpcap-devel'

then follow the instruction on the console.

Note that openmpi will not be available by default, it needs to be activated in every
session with the

$ nodul e | oad opennpi _<arch>

command, where <ar ch> is your architecture (usually i 386 or x86_64). When in
doubt, use nodul e avai |l to display the list of available modules. If you need MPI
in every session, you may add the nodul e | oad command to your startup script
(. bashrc).”

Red Hat provides no BLT package, so it is missing from the above list. BLT is optional
in OMNeT++ and its absence will not result in loss of functionality, but you can
download a BLT source package from sourceforge.net, and compile and install it
yourself if you wish. See the Generic Unix chapter of this Installation Guide for more

TE
noTE
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Red Hat

information on BLT. Alternatively you may search for binary RPM packages using
http://rpm pbone. net

GraphViz packages for RHEL can be installed from graphviz.org, see http:/
www.graphviz.org/Download_linux rhel.php. GraphViz is an optional package for
OMNEeT+ +; you only need it if you plan to generate HTML documentation from NED
files, and would like the resulting documentation to contain diagrams.

NOTE

7.3.2. Graphical Installation

The graphical installer can be launched by choosing Applications > Add/Remove
Software from the menu.

Search for the following packages in the list. Select the checkboxes in front of the
names, and pick the latest version of each package.

The packages:

* gce, gee-c++, bison, flex, perl, tcl-devel, tk-devel, libxml2-devel, zlib-devel, make,
java-1.6.0-openjdk, doxygen, openmpi-devel, libpcap-devel

Click Apply, then follow the instructions.

The above list does not contain BLT and GraphViz; see the previous section for more
NOTE
= info about these packages.

7.4. SELinux

You may need to turn off SELinux when running certain simulations. To do so, click
on System > Administration > Security Level > Firewall, go to the SELinux tab, and
choose Disabled.

You can verify the SELinux status by typing the sest at us command in a terminal.

From OMNeT+ + 4.1 on, makefiles that build shared libraries include the chcon -t

textrel _shlib_t |ib<name>. so command that properly sets the security context
for the library. This should prevent the SELinux-related "cannot restore segment prot
after reloc: Permission denied" error from occurring, unless you have a shared library
which was built using an obsolete or hand-crafted makefile that does not contain the
chcon command.
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Chapter 8. OpenSUSE

8.1. Supported Releases

This chapter provides additional information for installing OMNeT+ + on openSUSE
installations. The overall installation procedure is described in the Linux chapter.

The following openSUSE releases are covered:
* openSUSE 11.4
They were tested on the following architectures:

¢ Intel 32-bit and 64-bit

8.2. Opening a Terminal

Choose Applications > System > Terminal > Terminal from the menu.

8.3. Installing the Prerequisite Packages

You can perform the installation using the graphical user interface or from the terminal,
whichever you prefer.

8.3.1. Command-Line Installation

To install the required packages, type in the terminal:

$ sudo zypper install make gcc gcc-c++ bison flex perl \
tcl-devel tk-devel I|ibxm 2-devel zlib-devel \
java-1 6 _0-openjdk doxygen graphvi z opennpi-devel |ibpcap-devel \
nmozi | | a- xul runner 192

then follow the instruction on the console.

Note that openmpi will not be available by default, first you need to log out and log in
again, or source your . profi | e script:

$. ~/.profile

OpenSUSE provides no BLT package, so it is missing from the above list. BLT is
optional in OMNeT+ + and its absence will not result in loss of functionality, but you
can download a BLT source package from sourceforge.net, and compile and install it
yourself if you wish. See the Generic Unix chapter of this Installation Guide for more
information on BLT.

TE
note

8.3.2. Graphical Installation

The graphical installer can be launched by choosing Computer > Yast > System >
Software > Software Management from the menu.
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OpenSUSE

K O Yast2 — O ®

File  Package Configuration Dependencies Options Exras Help

View ¥ | Search | RPM Groups | Installation Summary 'iﬂ
cHt v Search ~
—_— v Package Summary Installed (Available)
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o gee-cer 44
| Mame % occdd-cer The GNU C++ .. 4.4.1_20080817-2.34
- I adb AGNU source-... 6.8.91.20080930-2.4
) R % IIbFLAC++6 Free Lossless... 1.2.1-70.2
| Summary % libblocxed BloCH¢--C++ 21.0.342-1291
— - B libgmpxd C++hindings f... 4.3.1-2.2
Description % libldapcpp1 C++APIforLD... 0.1.2-4.1
- i B libotd C++ Program 453242
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File list
— < ] <>

Description | Technical Data  Dependencies | Versions | FileList | Chang < »
Search Mode:

e > gcc-c++ - The system GHU C++ Compiler

The system GNU C++ Compiler.
Case Sensitive

Cancel Accept

Figure 8.1. Yast Software Management

Search for the following packages in the list. Select the checkboxes in front of the
names, and pick the latest version of each package.

The packages:

* make, gcc, gee-c++, bison, flex, perl, tcl-devel, tk-devel, libxml2-devel, zlib-devel,
java-1_6_0-openjdk, doxygen, graphviz, openmpi-devel, libpcap-devel

Click Accept, then follow the instructions.
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Chapter 9. Generic Unix

9.1. Introduction
This chapter provides additional information for installing OMNeT++ on Unix-like

operating systems not specifically covered by this Installation Guide. The list includes
FreeBSD, Solaris, and Linux distributions not covered in other chapters.

o In addition to Windows and Mac OS X, the Simulation IDE will only work on
= Linux x86 32/64-bit platforms. Other operating systems (FreeBSD, Solaris, etc.) and
o architectures may still be used as simulation platforms, without the IDE.

9.2. Dependencies

The following packages are required for OMNeT+ + to work:

build-essential, GNU make, These packages are needed for compiling OMNeT + +

gee, g+ +, bison (2.x+), flex, and simulation models, and also for -certain

perl OMNEeT + + tools to work. Some C+ + compilers other
than g+ +, for example the Intel compiler, will also be
accepted.

The following packages are strongly recommended, because their absence results in
severe feature loss:

Tcl/Tk 8.4 or later Required by the Tkenv simulation runtime
environment. You need the devel packages that
include the C header files as well. It is also possible
to compile OMNeT + + without Tcl/Tk (and Tkenv), by
turning on the NO_TCL environment variable.

BLT (2.4z) This is a Tk extension recommended for Tkenv. The
normal (non-devel) package suffices. This package
is optional in the sense that if it is missing, Tkenv
will be still fully functional, albeit it will have a less
sophisticated user interface.

LibXML2 or Expat Either one of these XML parsers are needed for
OMNeT++ to be able to read XML files. The devel
packages (that include the header files) are needed.
LibXML2 is the preferred one.

SUN JRE or OpendDK, The Java runtime is required to run the Eclipse-

version 5.0 or later based Simulation IDE. Other implementations, for
example Kaffe, have been found to have problems
running the IDE. You do not need this package if you
do not plan to use the Simulation IDE.

xulrunner This package is part of Firefox, and is needed by
the IDE to display documentation, styled tooltips and
other items.

The following packages are required if you want to take advantage of some advanced
OMNeT+ + features:
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Generic Unix

GraphViz, Doxygen These packages are used by the NED documentation
generation feature of the IDE. When they are missing,
documentation will have less content.

MPI openmpi or some other MPI implementation is required to
support parallel simulation execution.

Akaroa Implements Multiple Replications In Parallel (MRIP).
Akaroa can be downloaded from the project’'s website.

Pcap Allows simulation models to capture and transmit network
packets bypassing the operating system’s protocol stack. It
is not used directly by OMNeT+ +, but OMNeT+ + detects
the necessary compiler and linker options for models in
case they need it.

The exact names of these packages may differ across distributions.

9.3. Determining Package Names

If you have a distro unrelated to the ones covered in this Installation Guide, you need
to figure out what is the established way of installing packages on your system, and
what are the names of the packages you need.

9.3.1. Tcl/Tk

Tcl/Tk may be present as separate packages (t ¢l and t k), or in one package (t cl t k).
The version number (e.g. 8.5) is usually part of the name in some form (85, 8. 5, etc).
You will need the development packages, which are usually denoted with the - dev or
- devel name suffix.

Troubleshooting:

If your platform does not have suitable Tcl/Tk packages, you may still use OMNeT + + to
run simulations from the command line. To disable the graphical runtime environment
use:

$ NO TCL=yes ./configure

This will prevent the build system to link with Tcl/Tk libraries. This is required also if
you are installing OMNeT+ + from a remote terminal session.

By default, the confi gur e script expects to find the Tcl/Tk libraries in the standard
linker path (without any - Ldi r ect or y linker option) and under the standard names
(i.e. with the -1 t cl 8. 4 or - | t ¢l 84 linker option). If you have them in different places
or under different names, you have to edit conf i gur e. user and explicitly set TK LI BS
there (see the Build Options chapter for further details).

If you get the error no display and DISPLAY environment variable not set, then you're
either not running X (the wi sh command, and thus . / confi gur e won't work just in
the console) or you really need to set the DI SPLAY variable (export DI SPLAY=:0.0
usually does it).

If you get the error: Tcl Init failed: Can’t find a usable init.tcl...

The TCL_LI BRARY environment variable should point to the directory which contains
i nit.tcl. Thatis, you probably want to put a line like

export TCL_LIBRARY=/usr/lib/tcl8.4

into your ~/ . bashrc.
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If you still have problems installing Tcl/Tk, we recommend visiting the OMNeT + +
site’s wiki packages for further troubleshooting tips: http://www.omnetpp.org/pmwiki/
index.php?n=Main.TclTkRelatedProblems

9.3.2. BLT

BLT is not a supported package in all Unix distributions. If your distro does not have
it, then your can either use Tkenv without BLT (not a big problem), or download and
build BLT yourself.

You can get the source tarball, BLT2. 4z. t ar. gz from the Sourceforge BLT project
page, http://sourceforge.net/projects/blt.

Unpack the source tgz, change into its directory, then type . / confi gur e, then make
and nake install. (For the last step you'll need root privileges — you may need to
contact your sysadmin). If there’s any problem, refer to the | NSTALL file in the package.

You can try your installation by running bl t wi sh, or running wi sh and typing
% package require BLT
in it.

If you don't have root privileges or you get an error during the build,
please check the following page: http:/www.omnetpp.org/pmwiki/index.php?
n=Main.TclTkRelatedProblems

9.3.3. The Java Runtime

You need to install the Sun JRE or OpendDK. On Unix platforms other than Linux the
IDE is not supported so JRE is not required either. We have tested various other Java
runtimes (gcj, kaffe, etc.), and the IDE does not work well with them.

Java version 5.0 (i.e. JRE 1.5) or later is required.
9.3.4. MPI

OMNeT++ is not sensitive to the particular MPI implementation. You may use
OpenMPI, or any other standards-compliant MPI package.

9.4. Downloading and Unpacking

Download OMNeT+ + from http://omnetpp.org. Make sure you select to download the
generic archive, ormet pp-4. 2. 2-src. tgz.

Copy the archive to the directory where you want to install it. This is usually your home
directory, / home/ <you>. Open a terminal, and extract the archive using the following
command:

$ tar xvfz ometpp-4.2.2-src.tgz

This will create an ormet pp- 4. 2. 2 subdirectory with the OMNeT+ + files in it.

9.5. Environment Variables

In general OMNeT + + requires that its bin directory should be in the PATH. You should
add a line something like this to your . bashr c:

$ export PATH=$PATH: $HOVE/ ormet pp- 4. 2. 2/ bi n

You may also have to specify the path where shared libraries are loaded from. Use:
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$ export LD_LI BRARY PATH=$LD LI BRARY PATH: $HOVE/ ormet pp-4.2.2/1ib

If conf i gur e complains about not finding the Tcl library directory, you may specify it
by setting the TCL_LI BRARY environment variable.

— If you use a shell other than bash, consult the man page of that shell to find out which
= startup file to edit, and how to set and export variables.

9.6. Configuring and Building OMNeT + +

In the top-level OMNeT+ + directory, type:
$ ./configure

The confi gur e script detects installed software and configuration of your system.
It writes the results into the Makefi | e. i nc file, which will be read by the makefiles
during the build process.

= UB N TNt eSO P = EEA0 ==
File Edit wiew Terminal Tabs Help

checking for Akaroa with CFLAGS=" -02 -DNDEBUG=1 -fno-stack-protector  -DXMLPAR|
SER=1ibxml " LIBS=""... no

checking for Akaroa with CFLAGS=" -02 -DNDEBUG=1 -fno-stack-protector  -DXMLPAR
SER=1ibxml " LIBS="-lakaroa -1fl"... no

configure: WARNING: Optional package Akaroa not found

configure: creating ./config.status

config.status: creating Makefile.inc

config.status: creating test/core/runtest

patching the ide configuration file. default workspace is: /home/ubuntu/omnest-4
.0/samples

[»]

WARNING: The configuration script could not detect the following packages:
MPI (optional) Akarca (optional)
scroll up to see the warning messages (use shift+PgUp key), and see config.log
for more details. While you can use OMNEST in the current
configuration, please be aware that some functionality may be unavailable
or incomplete.

Your PATH contains /home/ubuntu/omnest-4.8/bin. Good! H

TCL_LIBRARY is set. Good!
ubuntu@ubuntu-desktop:~/omnest-4.0% l

Figure 9.1. Configuring OMNeT+ +

Normally, the conf i gur e script needs to be running under the graphical environment
(X11) in order to test for wi sh, the Tcl/Tk shell. If you are logged in via an ssh session,
or there is some other reason why X is not running, the easiest way to work around
the problem is to tell OMNeT+ + to build without Tcl/Tk. To do that, use the command

$ NO TCL=1 ./configure

instead of plain . / confi gure.

If there is an error during confi gur e, the output may give hints about what went
wrong. Scroll up to see the messages. (Use Shift+PgUp; you may need to increase the
scrollback buffer size of the terminal and re-run . / conf i gur e.) The script also writes
a very detailed log of its operation into confi g. | og to help track down errors. Since
confi g. | og is very long, it is recommended that you open it in an editor and search
for phrases like error or the name of the package associated with the problem.

NOTE

The conf i gur e script tries to build and run small test programs that are using specific
libraries or features of the system. You can check the confi g. | og file to see which
test program has failed and why. In most cases the problem is that the script cannot
figure out the location of a specific library. Specifying the include file or library location
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in the conf i gur e. user file and then re-running the conf i gur e script usually solves
the problem.

When . / conf i gur e has finished, you can compile OMNeT+ +. Type in the terminal:

$ make

= BN @B N0 ESKIO P = 30 = =0
File Edit Wiew Terminal Tabs Help

g++ -c -g -Wall -fno-stack-protector  -DXMLPARSER=1ibxml -DWITH PARSIM -DWITH N
ETBUILDER -I. -Ihtdocs -I/home/ubuntu/omnest-4.0/include -o out/gcc-debug//Http
Msg m.o HttpMsg m.cc

g++ -c -g -Wall -fno-stack-protector  -DXMLPARSER=1ibxml -DWITH_ PARSIM -DWITH N
ETBUILDER -I. -Ihtdocs -I/home/ubuntu/omnest-4.8/include -o out/gcc-debug//NetP
kt m.o NetPkt m.cc

g++ -c -g -Wall -fno-stack-protector  -DXMLPARSER=1ibxml -DWITH PARSIM -DWITH N
ETBUILDER -I. -Ihtdocs -I/home/ubuntu/omnest-4.0/include -o out/gcc-debug//Teln
etPkt_m.o TelnetPkt_m.cc

g++ -Wl,--export-dynamic -WLl,-rpath,/home/ubuntu/omnest-4.0/1ib:. -o out/gcc-de
bug//sockets out/gcc-debug//Cloud.o out/gcc-debug//ExtHttpClient.o out/gcc-debu
g//ExtTelnetClient.o out/gcc-debug//HttpClient.o out/gcc-debug//HttpServer.o out
/gcc-debug//QueueBase.o out/gcc-debug//SocketRTScheduler.o out/gcc-debug//Telnet
Client.o out/gcc-debug//TelnetServer.o out/gcc-debug//HttpMsg m.o out/gcc-debug/
/NetPkt_m.o out/gcc-debug//TelnetPkt m.o -Wl,--whole-archive -Wl,--no-whole-ar
chive -L"/home/ubuntu/omnest-4.8/1ib/gcc" -L"/home/ubuntu/omnest-4.8/1ib" -u _tk
env_lib -lopptkenvd -loppenvird -lopplayoutd -u _cmdenv_lib -loppcmdenvd -loppen
vird -loppsimd -1dl -lstdc++

1n -s -f out/gcc-debug//sockets .

make[2]: Leaving directory ' /home/ubuntu/omnest-4.8/samples/sockets’

make[1]: Leaving directory ' /home/ubuntu/omnest-4.0"

[»]

Now you can type "omnest" to start the IDE
ubuntu@ubuntu-desktop:~/omnest-4.08%

Figure 9.2. Building OMNeT+ +

O To take advantage of multiple processor cores, add the -j 2 option to the make
command line.

The build process will not write anything outside its directory, so no special privileges
are needed.

O The make command will seemingly compile everything twice. This is because both
debug and optimized versions of the libraries are built. If you only want to build one
i set of the libraries, specify MODE=debug or MODE=r el ease:

$ make MODE=r el ease

9.7. Verifying the Installation

You can now verify that the sample simulations run correctly. For example, the dyna
simulation is started by entering the following commands:

$ cd sanpl es/dyna
$ ./dyna

By default, the samples will run using the Tcl/Tk environment. You should see nice gui
windows and dialogs.

9.8. Starting the IDE

o The IDE is supported only on Windows, Mac OS X (x86) and Linux (x86,x64).
ol
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You can run the IDE by typing the following command in the terminal:

o Simulaton = OMNESTIDES (=EE
Fle Edit Source Navigate Search Project Run Window Help
e s orar s o @ o [@smosin
[ Project Explorer 2 =8 =
5%
Craloha
©rean
Cidyna
&7 embedding
&1 embedding2
i fifo
1 histograms
E properties 2 5= outlne| = B
Properties are net available.
[2 Problems 82 . [= Module Hierarchy| %% NED Parameters fe NED Inheritance ¥ =8
0 items
Description Resource Path Location Type
0 items selected @l A e

Figure 9.3. The Simulation IDE

If you would like to be able to access the IDE from the application launcher or via a
desktop shortcut, run one or both of the commands below:

$ make install-nmenu-item
$ nmake install-desktop-icon

= The above commands assume that your system has the xdg commands, which most
= modern distributions do.

9.9. Optional Packages
9.9.1. Akaroa

If you wish to use Akaroa, it must be downloaded, compiled, and installed manually
before installing OMNeT + +.

As of version 2.7.9, Akaroa only supports Linux and Solaris.
wote

Download Akaroa 2.7.9 from: http://www.cosc.canterbury.ac.nz/research/RG/net_sim/
simulation_group/akaroa/download.chtml

Extract it into a temporary directory:
$ tar xfz akaroa-2.7.9.tar.gz

Configure, build and install the Akaroa library. By default, it will be installed into the
/usr/1 ocal / akar oa directory.

$ ./configure
$ make
$ sudo neke install

Go to the OMNeT++ directory, and (re-)run the confi gur e script. Akaroa will be
automatically detected if you installed it to the default location.
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9.9.2. PCAP

The optional Pcap library allows simulation models to capture and transmit network
packets bypassing the operating system’'s protocol stack. It is not used directly by
OMNeT++, but OMNeT++ detects the necessary compiler and linker options for
models in case they need it.
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10.1. Configure.user Options

The confi gure. user file contains several options that can be used to fine-tune the

simulation libraries.

You always need to re-run the conf i gur e script in the installation root after changing

the confi gur e. user file.

$ ./configure

After this step, you have to remove all previous libraries and recompile OMNeT + +:

$ make cl eanal |
$ nmake

Options:

<COVPONENTNANME> CFLAGS,
<COVPONENTNAME> LI BS

W TH_PARSI M=no

W TH_NETBUI LDER=no

NO TCL=yes

EMBED_TCL_CODE=no

The configure.user file contains variables for
defining the compile and link options needed by
various external libraries. By default, the confi gure
command detects these automatically, but you
may override the auto detection by specifying
the values by hand. (e.gz <COWVP>_CFLAGS=-1/
pat h/to/ conp/includedir and <COW>_ LI BS=-
L/ path/to/conp/libdir -Inameoflib.)

Use this variable to explicitly disable parallel
simulation support in OMNeT+ +.

This option allows you to leave out the NED language
parser and the network builder. (This is needed only
if you are building your network with C++ API calls
and you do not use the built-in NED language parser
at all.)

This will prevent the build system to link with Tel/
Tk libraries. Use this option if your platform does not
have a suitable Tcl/Tk package and you will run the
simulation only in command line mode. (i.e. You want
to run OMNeT+ + in a remote terminal session.)

Tcl/Tk is a script language and the source of the
graphical runtime environment is stored as . t ¢l files
in the sr ¢/ t kenv directory. By default, these files are
not used directly, but are embedded as string literals
in the executable file. Setting EMBED TCL_CODE=yes
allows you to move the OMNeT++ installation
without caring about the location of the .tcl
files. If you want to make changes to the Tcl
code, you better switch off the embedding with
the EMBED _TCL_CCDE=no option. This way you can
make changes to the . t cl files and see the changes
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CFLAGS_[ RELEASE/ DEBUG]

LDFLAGS

SHARED_LI BS

immediately without recompiling the OMNeT++
libraries.

To change the compiler command line options
the build process is using, you should specify
them in the CFLAGS_RELEASE and CFLAGS_DEBUG
variables. By default, the flags required for
debugging or optimization are detected automatically
by the configure script. If you set them
manually, you should specify all options you
need. It is recommended to check what
options are detected automatically (check the
Makefile.inc after running configure and
look for the CFLAGS_[ RELEASE/ DEBUQ variables.)
and add/modify those options manually in the
confi gure. user file.

Linker command line options can be explicitly set
using this variable. It is recommended to check
what options are detected automatically (check the
Makefi | e. i nc after running conf i gur e and look for
the LDFLAGS variable.) and add/modify those options
manually in the confi gur e. user file.

This variable controls whether the OMNeT++ build
process will create static or dynamic libraries. By
default, the OMNeT++ runtime is built as shared
libraries. If you want to build a single executable
from your simulation, specify SHARED LI BS=no
in configure.user to create static OMNeT++
libraries and then reconfigure (./confi gure) and
recompile OMNeT++ (make cl eanal | ; make). Once
the OMNeT + + static libraries are correctly built, your
own project have to be rebuilt, too. You will get a
single, statically linked executable, which requires
only the NED and INI files to run.

It is important to completely delete the OMNeT+ + libraries (make cl eanal | ) and
then rebuild them, otherwise it cannot be guaranteed that the created simulations are
linked against the correct libraries.

The following symbols can be defined for the compiler if you need backward
compatibility with some older OMNeT + + 3.x features. They should be specified on the
compiler command line using the - DSYMBOLNAME syntax. You can add these options

to the CFLAGS_RELEASE or

CFLAGS_DEBUG variables (e.g. CFLAGS_RELEASE=" -2 -

DNDEBUG=1 - DSYMBOLNANME' ).

USE_DOUBLE_SI MI'T ME

W THOUT_CPACKET

OMNeT++ 3.x used doubl e as the type for simulation
time. In OMNeT++ 4.0 and later, the simulation time is
a fixed-point number based on a 64-bit integer.. If you
want to work with doubl e simulation time for some reason
(e.g. during porting an OMNeT++ 3.x model), define the
USE_DOUBLE_SI MI'l ME symbol for the compiler.

In OMNeT++ 3.x, methods and data related to the
modeling of network packets were included in the
cMessage class. For these parameters, OMNeT++ 4.x
has a new class called cPacket (derived from cMessage).
If you want get back the old behavior (i.e. having a
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single cMessage class only), define the W THOUT_CPACKET
symbol.

10.2. Moving the Installation

When you build OMNeT++ on your machine, several directory names are compiled
into the binaries. This makes it easier to set up OMNeT + + in the first place, but if you
rename the installation directory or move it to another location in the file system, the
built-in paths become invalid and the correct paths have to be supplied via environment

variables.

The following environment variables are affected (in addition to PATH, which also needs

to be adjusted):

OWNETPP_I MAGE_PATH

OVNETPP_TKENV_DI R

LD_LI BRARY_PATH

TE
note

are present.

This variable contains the list of directories where Tkenv
looks for icons. Set it to point to the i mages/ subdirectory
of your OMNeT+ + installation.

This variable points to the directory that contains the Tcl
script parts of Tkenv, which is by default the src/t kenv/
subdirectory of your OMNeT++ installation. Normally
you don’'t need to set this variable, because the Tkenv
shared library contains all Tcl code compiled in as
string literals. However, if you compile OMNeT++ with
the EMBED TCL_CODE=no setting and then you move the
installation, then you need to set OVNETPP_TKENV_DI R,
otherwise Tkenv won't start.

This variable contains the list of additional directories
where shared libraries are looked for. Initially,
LD LI BRARY_PATHis not needed because shared libraries
are located via the rpath mechanism. When you move the
installation, you need to add the | i b/ subdirectory of your
OMNeT+ + installation to LD_LI BRARY_PATH.

On Mac OS X, DYLD LI BRARY_PATH is used instead of LD LI BRARY_PATH. On
Windows, the PATH variable must contain the directory where shared libraries (DLLs)

10.3. Using Different Compilers

By default, the configure script detects the following compilers automatically in the

path:

* Intel compiler (icc, icpc)

* GNU C/C+ + (gcc, g+ +)

¢ Sun Studio (cc, cxx)

* IBM compiler (xlc, xIC)

If you want to use compilers other than the above ones, you should specify the compiler
name in the CC and CXX variables, and re-run the configuration script.

Different compilers may have different command line options. If you use a compiler

= other than the default gcc, you may have to revise the CFLAGS_[ RELEASE/ DEBUQG
and LDFLAGS variables.
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