NetSim Network Scenario Generator

Software Recommended:
NetSim v12.2 (32/64 bit), Visual Studio 2019 Community edition or higher

Follow the instructions specified in the following link to clone/download the project folder from
GitHub using Visual Studio:
https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-
file- exchange-project-repositories-from-github-

Other tools such as GitHub Desktop, SVN Client, Sourcetree, Git from the command line, or any
client you like to clone the Git repository.

Note: It is recommended not to download the project as an archive (compressed zip) to avoid
incompatibility while importing workspaces into NetSim.

Secure URL for the GitHub repository:
v12.1: https://github.com/NetSim-TETCOS/Network_Scenario_generator_v12.1.git
v12.2: https://github.com/NetSim-TETCOS/Network_Scenario_generator_v12.2.git

Note: The cloned project directory will contain the documentation specific to the NetSim version
(v12.1/v12.2).

Introduction:

NetSim uses an XML Configuration file (Configuration.netsim) which contains the network
scenario details including the device configuration, connection information, simulation
parameters, etc. This file is automatically generated by the GUI whenever user creates a
Network scenario using the GUI. This file is read by the simulation process when simulation is
started. This file also acts as an input to the GUI to load any saved network scenarios.

The configuration file writing process can be automated to generate large network scenarios
with specific device, link and traffic settings.

The NetSim Network Scenario Generator is an example of how users can generate network
configuration files.

File Organization

The project directory consists of Documentation, Network Scenario Generator Scripts and
associated source codes.


https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-file-exchange-project-repositories-from-github-
https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-file-exchange-project-repositories-from-github-
https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-file-exchange-project-repositories-from-github-
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Name Date medified Type Size
#F Quick access

Documentation 03-02-2021 01:05 File folder

@ OneDrive Metwork_Scenario_Generators 05 1 File folder

o [ This PC Source Codes 05 1 File folder
¥ MNetwork

3 items =

The Network Scenario Generators directory consists of separate scripts to generate Network
Configurations for Networks such as Internetworks, 5G NR, MANETSs and loT:

| 1 + | Network_Scenario_Generators - O x
Home Share View 0
« A <« MNetwork_Scenario_gen.. » Metwork_Scenario_Generators v | O Search Network_Scenario_Gener...

~
Name Date modified Type Size

7 Quick access

MNetSim_3GLTE_v12.2 File folder
@ OneDrive MetSim_Internetworks_v12.2 File folder
[ This PC MNetSim_leT v12.2 File folder

MetSim_MAMET_v12.2 05 File folder
¥ MNetwork

4 items =

The directory of Network Scenario Generator associated with each network consists of an
executable to which users can pass arguments via command line to generate a
Configuration.netsim file.

| 1] = | Manage MetSirm_Internetworks_v12.2 — [m] X
Home Share View Application Tools e
« v A <« Metwork_Scenario_Gener... » MNetSim_Internetworks_v12.2 v | & Search NetSim_Internetworks_v1...

~

Mame Date modified Type Size

#F Quick access
ConfigHelper File folder

@ OneDrive v Configuration.netsim NETSIM File 11KB
[0 This PC [#=] MetSim_Scenario_Generation.exe Application 19 KB

?’] MetSim_Scenario_Generation.exe.config XML Configuratio... 1KB
# Network & NetSim_Scenario_Generation.pdb Pregram Debug D... 40 KB

Sitens 1 item selected 19.0KB E

The ConfigHelper directory which is part of the directory each Network’s Scenario Generator
consists of the properties of devices, links and applications that are supported in the specific
network in NetSim.



| = | ConfigHelper - m} X

Home Share View v o
« A <« MetSim_Internetworks_v12.2 » ConfigHelper v O 2 Search ConfigHelper
Name Date modified Type Size
3+ Quick access
Nede File folder
@ OneDrive Router File folder
I This PC Switch File folder
D Application. ot Text Document 1KB
& Network | Application_Config.ct Text Document 1KB
D guilnfo.txt Text Document 1KB
D Link.txt Text Document 1KB
D Protocol_Configuration.bet Text Document 1KB
D Statistics_Collection.tct -09- 7: Text Document 1KB
9 items =]

The properties related to Devices, Links and Applications can be modified by editing respective files
in the ConfigHelper folder. A short explanation about the contents of the ConfigHelper directory is
given in the following table:

Node Folder Parameters related to Wired Node properties. ( All 5 Layers)
Router Folder Parameters related to Router properties. (Incl Routing protocol)
Switch Folder Parameters related to switching properties.

Application.txt and Application_Config.txt Parameters related to Application Properties

guilnfo.txt Parameters related to Network Design Environment settings
Link.txt Parameters related to link properties

Protocol_Configuration.txt Parameters related to general protocol configuration like ARP.

Parameters related to advanced options like Packet Trace, Event Trace, and

Statistics_Collection.txt Emulator PCAP files.

Running the Scenario Generator:

To run the scenario generator command prompt should be opened in the directory containing
the scenario generator executable file. Then arguments can be passed to the executable via
command line. Upon successful execution of the script the output Configuration.netsim file
gets created the same folder that contains the scenario generator executable file.

The input arguments may vary for the scenario generator associated with each network
technology.

Internetworks:

NetSim_Scenario_Generation.exe<space><Number_of_Router_Interface><Space>
<Number_of Hops><Space><Number_of Nodes><Space><Number_of_application><
Space><ConfigHelper_Path><Space><ExperimentName><Space><NetSim_Version_Na
me><Space><NetSim_Version_Number><Space><Simulation_Time>

<Number of Router Specifies the number of interfaces of each router where the minimum is 3 and the
Interfaces> maximum is 24.



<Number of Hops>

<Number of Nodes>

<Number of applications>

<ConfigHelper_Path>

<Experiment Name>

<NetSim_Version_Name>
<NetSim_Version_Number>

<Simulation Time>in
seconds

For example,

To generate a network scenario with 10 routers, a hop count of 5, 100 wired nodes and 100
applications following arguments are passed as input to the NetSim_Scenario_Generation.exe

file.

C:\Users\MT5815\Desktop\Network_Scenario_generator_v12.2\Network_Scenario_Generat

Specifies the number of hops to reach the destination. i.e 2, 4 or 6.

Specifies the number of Wired nodes to generate, which takes a value in the range 1 to
1,00,000.

Specifies the number of applications to model with a minimum of 1 and a maximum of
1,00,000 Applications.

Specifies the path to the ConfigHelper folder in the directory.
Eg: C:\Users\SPEED MT5811\Desktop\Internetworks Scenario Generator

Specifies the name of the experiment.
Specifies the NetSim Version, For example 'PRO' or ‘STANDARD’

Specifies NetSim Version Number installed in terms of major, minor and build numbers
Eg: 12.1.21

Specifies the simulation time in seconds to simulate the network scenario
30s < T <100000s

ors\NetSim_Internetworks_v12.2>NetSim_Scenario_Generation.exe 10

"C:\Users\MT5815\Desktop\Network Scenario_generator_v12.2\Network Scenario_Generat

ors\NetSim_Internetworks_v12.2" "Internetworks" "PRO" "12.2" 100

B C:\Windows\System32\cmd.exe

After successful execution of the command, the output Configuration.netsim file gets created
in the same location where the NetSim_Scenario_Generator.exe file is present.

sim_Internetwor|

Sim_Internetwor|
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Home Share WView W o

L v A <« MNetwork_Scenario_Gener... » NetSim_Internetworks_v12.2 v | 0 2 Search NetSim_Internetworks_v1...
MName Date modified Type Size
7 Quick access
ConfigHelper 05-02-2021 00:22 File folder
@ OneDrive ) Configuration.netsim 05-02-2021 00:32 NETSIM File T80 KB
. . : 02-02-2021 23:00 A : aK

[ This PC [] NetSim_Scenario_Generation.exe 9 Application 19KB
o ?’j MNetSim_Scenario_Generation.exe.config XML Configuratio... TKB
IZ? Metwork & MNetSim_Scenario_Generation.pdb Program Debug D... A0 KB

Sitems  1item selected 779 KB =]

The network when opened in NetSim after importing the output Configuartion.netsim file that
gets generated is shown below:

Ggmgﬁl}ﬂm

[ 1/
12
iz
L
s

‘4 74, NHAN
{rm DR B TR
16
169
6 2
&/ 160150k 55k 57k 555154 2

5GNR:

NetSim_Scenario_Generation_5GLTE.exe<space><Number_of_Router><Space>
<Number_of_ WiredNode><Space><Number_of _gNB><Space><Number_of_ UE><space
><Number_of_ EPC><space><Number_of application><Space><ConfigHelper_Path><
Space><ExperimentName><Space><NetSim_Version_Name><Space><NetSim_Versio
n_Number><Space><Simulation Time>

<Number of Routers> Specifies the number of routers to generate, which takes a value in the range 1 to
1,00,000.

<Number of Wired nodes> Specifies the number of Wired nodes to generate, which takes a value in the range 1 to
1,00,000.

<Number of gNB> Specifies the number of gNBs to generate, which takes a value in the range 1 to 1,00,000.

<Number of UE> Specifies the number of UE’s to generate, which takes a value in the range 1 to 1,00,000.




<Number of EPC>
<Number of applications>
<ConfigHelper_Path>

<Experiment Name>
<NetSim_Version_Name>

<NetSim_Version_Number>

<Simulation Time> in
seconds

For example,

Specifies the number of EPC to generate, which takes the value 1.
Specifies the number of applications to model with a minimum of 1 and a maximum of
1,00,000 Applications.

Specifies the path to the ConfigHelper folder in the directory.

Eg: C:\Users\SPEED MT5811\Desktop\Internetworks Scenario Generator

Specifies the name of the experiment.

Specifies the NetSim Version, Only NetSim Professional users can simulate more than
500 Nodes. So version name will be always 'PRO' or ‘'STANDARD’

Specifies NetSim Version Number installed in terms of major, minor and build numbers
Eg: 12.1.21

Specifies the simulation time in seconds to simulate the network scenario

30s < T <100000s

To generate a network scenario with 1 router, 1 wired node, 10 gNB, 100 UEs, 1 EPC and 100
applications following arguments are passed as input to the NetSim_Scenario_Generation.exe

file.

C:\Users\MT5815\Desktop\Network_Scenario_generator_v12.2\Network_Scenario_Generat
ors\NetSim_5GLTE_v12.2>NetSim_Scenario_Generation 5GLTE.exe 1 1 10 100 1 100
"C:\Users\MT5815\Desktop\Network Scenario_generator_v12.2\Network Scenario_Generat
ors\NetSim_5GLTE_v12.2" "5GNR" "PRO" "12.2" 10

ER C\Windows\System32\cmd.exe —

top\Networ ato atuor nario_G tSim_SGLTE w12.2

top\Networ ato etwor rio_Ge rs\NetSim_SGLTE_v1

After successful execution of the command, the output Configuration.netsim file gets created
in the same location where the NetSim_Scenario_Generation_5GLTE.exe file is present.

'™ + | MetSim_3GLTE_v12.2 —
“ Home Share View
« A <« Metwork_Scenario_Generators » MetSim_3GLTE_v12.2 ] Search MetSim_3GLTE
Name Date modified Type Size
7 Quick access
ConfigHelper File folder
@ OneDrive €] Configuration.netsim NETSIM File
I This PC [®] MetSim_Scenario_Generation_5GLTE.exe Application
\D MetSim_Scenario_Generation_3GLTE. exe.... XML Configuratio...
¥ Network &1 NetSim_Scenario_Generation_5GLTE pdb Program Debug D...
Sitems 1 item selected 331 KB

332 KB

1 KB



The network when opened in NetSim after importing the output Configuartion.netsim file that
gets generated is shown below:

nt
\2

MANETS:

NetSim_Scenario_Generation_Manet.exe<space><Number_of_ Nodes><space><Numb
er_of_applications><space><ConfigHelper_Path><space><ExperimentName><Space>
<NetSim_Version_Name><Space><NetSim_Version_Number><Space><Simulation
Time>

Specifies the number of Wireless nodes to generate, which takes a value in the range 2

<Number of Nodes> to 1,00,000.

<Number of applications> Specifies the number of applications to model with a minimum of 1 and a maximum of
pp 1,00,000 Applications.

) Specifies the path to the ConfigHelper folder in the directory.

SContighicipedinath 2 Eg: C:\Users\Admin\Desktop\Internetworks Scenario Generator

<Experiment Name> Specifies the name of the experiment.

<NetSim_Version_Name> Specifies the NetSim Version, For example 'PRO' or ‘'STANDARD’

Specifies NetSim Version Number installed in terms of major, minor and build numbers

<NetSim_Version_Number> Eg: 12.1.21

<Simulation Time> in Specifies the simulation time in seconds to simulate the network scenario
seconds 30s < T <100000s



For example,

To generate a network scenario with 100 wireless nodes and 100 applications following
arguments are passed as input to the NetSim_Scenario_Generation.exe file.

C:\Users\MT5815\Desktop\Network _Scenario_generator_v12.2\Network_ Scenario_Generat
ors\NetSim_MANET_v12.2>NetSim_Scenario_Generation_ MANET.exe 100 100
"C:\Users\MT5815\Desktop\Network_Scenario_generator_v12.2\Network Scenario_Generat
ors\NetSim_MANET_v12.2" "MANET" "PRO" "12.2" 10

BEX C'\Windows\System32iemd.exe

im_MANET

After successful execution of the command, the output Configuration.netsim file gets created
in the same location where the NetSim_Scenario_Generation_ MANET.exe file is present.

| V| + | MNetSim_MANET v12.2 — O =
“ Home Share View e
< b << Metwork_Scenario_Generators » MNetSim_MAMNET v12.2 v | D Search MetSim_MAMET_v12.2
~
Name Date medified Type Size
3 Quick access
ConfigHelper File folder
@ OneDrive 4] Configuration.netsim NETSIM File 348 KB
[ This PC [8:] NetSim_Scenaric_Generation_Manet.exe Application 16 KB
?’] MetSim_Scenario_Generation_Manet.exe.... XML Configuratio... 1 KB
¥ Network &1 NetSim_Scenario_Generation_Manet.pdb Program Debug D... 38 KB
Sitems  1item selected 347 KB =

The network when opened in NetSim after importing the output Configuartion.netsim file that
gets generated is shown below:
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l0T:

NetSim_Scenario_Generation_IOT.exe<space><Number_of_ Routers><space><Number
_of_WiredNodes><space><Number_of_Sensors><space><Number_of_6LoWPAN_Gat
eways><space><Number_of_applications><space><ConfigHelper_Path><Space><Exp
eriment_Name><Space><NetSim_Version_Name><Space><NetSim_Version_Number>
<Space><Simulation_Time>

<Number of Routers> Specifies the number of routers to generate, which takes a value in the range 1 to
1,00,000.

<Number of Wired Nodes> Specifies the number of Wired nodes to generate, which takes a value in the range 1 to
1,00,000.
Specifies the number of Sensor nodes to generate, which takes a value in the range 1 to

<Number of Sensor Nodes> 1,00,000.

<Number of 6LOWPAN

Gateways> Specifies the number of 6LOWPAN gateways. This can take the value 1 only.

Specifies the number of applications to model with a minimum of 1 and a maximum of

<Number of applications> 1,00,000 Applications.

Specifies the path to the ConfigHelper folder in the directory.

SContichicipediath 2 Eg: C:\Users\SPEED MT5811\Desktop\Internetworks Scenario Generator

<Experiment Name> Specifies the name of the experiment.

<NetSim_Version_Name> Specifies the NetSim Version, For example 'PRO' or ‘'STANDARD’



) ) Specifies NetSim Version Number installed in terms of major, minor and build numbers
<NetSim_Version_Number> Eg: 12.1.21

<Simulation Time> in Specifies the simulation time in seconds to simulate the network scenario
seconds 30s < T <100000s

For example,

To generate a network scenario with 2 routers, 1 wired node, 1 6LOWPAN gateway, 100
sensors and 100 applications following arguments are passed as input to the
NetSim_Scenario_Generation.exe file.

C:\Users\MT5815\Desktop\Network _Scenario_generator_v12.2\Network_ Scenario_Generat
ors\NetSim_IoT_v12.2>NetSim_Scenario_Generation |IOT.exe 2 1 100 1 100
"C:\Users\MT5815\Desktop\Network Scenario_generator_v12.2\Network Scenario_Generat
ors\NetSim_loT_v12.2" "loT" "PRO" "12.2" 10

E¥ C:\Windows\System32\cmd.exe

After successful execution of the command, the output Configuration.netsim file gets created
in the same location where the NetSim_Scenario_Generation_5GLTE.exe file is present.

| v | MNetSim_loT_v12.2 — O e
“ Home Share View o
<« R <« Metwork_Scenario_Generators » MetSim_loT_v12.2 v O Search MetSim_loT_v12.2
MNarme Date modified Type Size
3 Quick access
ConfigHelper File folder
@ OneDrive ) Configuration.netsim NETSIM File 350 KB
I This PC [55] NetSim_Scenaric_Generation_|OT.exe Application 2TKB
¥_1 NetSim_Scenario_Generation_|OT.exe.co... XML Configuratio... 1 KB
¥ Network & MNetSim_Scenario_Generation_|OT.pdb Program Debug D... 43 KB
5 items 1 item selected 349 KB =

The network when opened in NetSim after importing the output Configuartion.netsim file that
gets generated is shown below:



Note:

The following warning message that may be displayed when attempting to open the
Configuration.netsim file generated using the scenario generator, can be ignored by clicking
on the proceed button.

m Error x

Schema (Metwork Config XML Structure) Error

Unable to open config file due to the following error:
cve-complex-type.3.2.2: Attribute 'noNamespaceSchemalocation’ is
not allowed to appear in element TETCOS_NETSIM'.

Customizing the Network Scenario Generator:

The Source Codes directory that is part of the project consists of the source codes associated
with the Scenario Generators of Internetworks, 5G NR, MANETs and loT.



) = | Source Codes - [m} X

Home Share View e

— v <« Metwork_Scenario_generator v12.2 » Source Codes ~ O Search Source Codes

MName Date modified Type Size

7 Quick access

MetSim_Scenarioc_Generation_3GLTE_v12.2 File folder
@ OneDrive MetSim_Scenario_Generation_Internetwo... File folder
3 This PC MetSim_Scenario_Generation_|OT_v12.2 File folder

MetSim_Scenario_Generation_Manet_v12.2 File folder
¥ MNetwork

4 items =

The source codes are written in C# and can be loaded in visual studio by double-clicking on
the visual studio solution file (*.sIn) from the respective network folder.

(e = | MetSim_Scenario_Generation_nternetworks_v12.2 - O x
Home Share View 0
« v < Sour.. » NetSim_Scenario_Generation_Internetworks_v1... v | O Search NetSim_Scenario_Generat...

Name Date modified Type Size
7 Quick access
w5 File folder
& Onelrive bin File folder
3 This PC obj File folder
Properties File folder
¥ Network B AddMetworkElement.cs Visual C# SourceF... 14 KB
¥ App.config XML Cenfiguratio... 1KB
MetSim_Scenario_Generation.csproj Visual C# Project f... 3KB
5| MetSim_Scenario_Generation.csproj.user Per-User Project O... 1KB

Visual Studio Selu... 2 KB

B NetSimScenario.cs Visual C# Source F... 20 KB

B XmlWriter.cs Visual C# Source F.., 7KB

11 items =

E® NetSim_Scenario_Generation.sin

NetworkScenario.cs is the main file that contains the source codes to generate the
Configuration.netsim file as per the user input.
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NetSim_Scenario_Generation_Internetworks

4+ Addto Source Contol « By




AddNetworkElement.cs is the file which reads from the text files present in the ConfigHelper
directory of the scenario generator and accordingly updates the Configuration.netsim file for
addition of nodes, links, applications, etc. This file also consists of functions for generating IP
addresses, MAC addresses, etc.

System;
System.Text;
System.Xml;

NetSim_Scenario_Generation_Internetworks

r nsWriter=

next_ip( id, _4th)

Similar to the Network Scenario Generators folder each Source Code Folder contains a
ConfigHelper directory in the <Network_Source_Code_Folder>/bin/Debug path with text files
containing the properties related devices, links and applications.

[ < | Debug - ] x
Home Share View [7]
< A <« Source Codes + MetSim_Scenario_Generation_Internetworks v12.2 » bin » Debug v O Search Debug
~
Name Date modified Type Size
7 Quick access
ConfigHelper File folder
@ OneDrive 4 Configuration.netsim INETSIM File 11 KB
I This PC [ MetSim_Scenario_Generation.exe Application 19 KB
93 MetSim_Scenario_Generation.exe.config XML Cenfiguratio... 1KB
or &= MNetSim_Scenario_Generation.p rogram Debug D... 0
¥ Network & Netsim_s G db P Debug D, A0KB
Sitems 1 item selected =

If source codes are modified, the codes must be rebuilt and the newly generated Network
Scenario Generator in the <Network _Source_Code_Folder>/bin/Debug path should be used
to generate a configuration file for changes done to take effect.
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@ OneDrive
[ This PC

¥ Network

Manage Debug

Share  View  Application Tools

< Source Codes » NetSim_Scenario_Generation_Internetworks v12.2 » bin » Debug ~
MName Date modified Type
ConfigHelper 05-02-2021 00:22 File folder
Dq Configuration.netsim 02-02-2021 23:09 MNETSIM File
[5=] NetSim_Scenario_Generation.exe 02-02-2021 23:09 Application

\"] MetSim_Scenario_Generation.exe.config

&1 NetSim_Scenario_Generation.pdb

Sitems 1 item selected 19.0 KB

28-11-2019 10:58
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XML Cenfiguratio...
Program Debug D...

a O Search Debug
Size
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TKB
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