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1 NetSim ï Introductio n 

1.1 Introduction to modeling and simulation of  networks  

A network simulator1 enables users to virtually create a network comprising of devices, links, 

applications, etc., and study the behavior and performance of the Network. 

Some example applications of network simulators are: 

Á Protocol performance analysis 

Á Application modeling and analysis 

Á Network design and planning  

Á Research and development of new networking technologies 

Á Test and Verification 

The typical steps followed when simulating any network are:  

Á Building the model : Create a network with devices, links, applications, etc. 

Á Running the simulation : Run the discrete event simulation (DES) and log different 

performance metrics. 

Á Analyzing the results : Examine output performance metrics such as throughput, delay, 

loss etc. at multiple levels - network, link, queue, application etc. 

Á Developing your own protocol / algorithm : Extend existing algorithms by modifying the 

simulatorôs source C code. 

1.2 Versions of NetSim ï Academic, Standard & Pro  

NetSim is used by people from different areas such as industry, defense, and academics to 

design, simulate, analyze and verify the performance of different networks.  

NetSim is available in three versions: Academic, Standard  and Pro . The academic version is 

used for lab experimentation and teaching. The standard version is used for R&D at educational 

institutions while, NetSim Pro version addresses the needs of defense and industry. The Standard 

and Pro versions are available as components in NetSim v14.2, which users can select and 

assemble. A comparison of the features in the three versions are tabulated below Table 1-1. 

  

 

1 To be technically precise, NetSim is an end-to-end, full-stack, packet level, continuous time, discrete event network 
simulator. 

http://tetcos.com/netsim_comp.html
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Table 1-1: A comparison of the features of NetSim Academic, Standard and Pro versions 

Features  Academic  Standard  Pro  

Technology Coverage     

Internetworks Yes Yes Yes 

Legacy & Cellular Networks Yes Yes Yes 

Advanced Routing Yes Yes Yes 

Mobile Adhoc networks Yes Yes Yes 

Software Defined Networks Yes Yes Yes 

Wireless Sensor Networks Yes Yes Yes 

Internet of Things Yes Yes Yes 

Cognitive Radio Networks Yes Yes Yes 

LTE Networks Yes Yes Yes 

VANET Yes Yes Yes 

5G /6G No Yes Yes 

Satellite Communication Networks No Yes Yes 

Underwater Acoustic Networks No Yes Yes 

TDMA No No Yes 

5G NTN No Yes Yes 

Performance Reporting  
Performance metrics available for Network and Sub-
networks 

Yes Yes Yes 

Packet Trace  
Available in tab ordered .csv format for easy post 
processing 

Yes Yes Yes 

Event Trace  
Available in tab ordered .csv format for easy post 
processing 

No Yes Yes 

Protocol Library Source Codes with Documentation  
Protocol C source codes and appropriate header files 
with extensive documentation 

No Yes Yes 

External Interfacing  
Interfacing with SUMO 

Yes 

Yes Yes MATLAB No 

Wireshark Yes 

Integrated debugging  
Users can write their own code, link their code to 
NetSim and debug using Visual Studio 

No Yes Yes 

Plots  
Allows users to plot the value of a parameter over 
simulation time 

Yes Yes Yes 

NetSim Animation  
Allows user to record and play the animation 

Yes Yes Yes 

Simulation Scale  100 Nodes 500 Nodes 2500 Nodes 

Custom Coding and Modeling Support  No Yes Yes 

Emulator (Add on)  
Connect to real hardware running live application 

No Yes Yes 

Target Users and Segment  

Educational 
(Lab 

Experimentatio
n) 

Educational 
(Research) 

Commercial 
(Industrial 

and Defense) 
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1.3 Components  (Technology Libraries)  in Pro and St andard  

versions  

Users can choose and assemble components (technology libraries) in NetSim Standard and Pro 

versions as shown Table 1-2. 

Component No  Networks / Protocols Supported  
Reference 

International 
Standards  

Component 1  
(Base: Required 
for all 
components) 

Internetworks  
Ethernet - Fast & Gigabit, ARP, Routing - RIP, OSPF, 
WLAN - 802.11 a / b / g /p / n / ac & e, 
Propagation models - HATA Urban / Suburban, 
COST 231 HATA urban / Suburban, Indoor Home / 
Office / Factory, Free Space, Log Distance. 
Shadowing - Constant, Lognormal. Fading - Rayleigh, 
Nakagami 
IPv4, Firewalls, Queuing - Round Robin, FIFO, 
Priority, WFQ, 
TCP - Old Tahoe, Tahoe, Reno, New Reno, BIC, 
CUBIC, Window Scaling, SACK 
UDP 
Common Modules   
Traffic Generator: Voice, Video, FTP, Database, 
HTTP, Email, Custom, CBR, Interactive Gaming.  
Virtual Network Stack, 
Simulation Kernel, 
Command Line Interface  
Command Line Interpreter 
Metrics Engine with packet and event trace 
Plot Generator 
Packet Encryption 
External Interfaces: MATLAB, Wireshark 
Network Logs 

 
 
IEEE 802.3  
 
IEEE 802.11 
a/b/g/n/ac/p/e  
 
 
 
 
RFCs 2453, 2328, 
826, 793, 2001 and 
768 
 

Component 2  

Legacy & Cellular Networks  
Aloha ï (Pure & Slotted)  
GSM  
CDMA 

3GPP, ETSI, IMT-MC, 
IS-95 A/B, IxRTT, 1x-
EV-Do, 3xRTT 

Component 3  

Advanced Routing  
Access Control Lists, Detailed Layer 3 switch mode, 
Virtual LAN (VLAN), Public IP, Network Address 
Translation (NAT) 

IETF RFCôs 1771 & 
3121 

Component 4  
Mobile Adhoc Networks  
Standard MANET, Interconnected MANETs,  
MANET - DSR, AODV, OLSR, ZRP 

IETF RFC 4728, 3561, 
3626  

Component 5  Software Defined Network (SDN)  
Based on Open Flow 
v1.3 

Component 6  
(Requires C4) 

Internet of things (IOT)  with RPL protocol 
Wireless Sensor Networks (WSN) 

IEEE 802.15.4 MAC, 
MANET in L3 
RFC 6550 

Component 7  
Cognitive Radio Networks  
WRAN 

IEEE 802.22 

Component 8  Long -Term Evolution Networks: LTE 3GPP 

Component 9  
(Requires C4) 

VANETs:  IEEE 1609 WAVE, Basic Safety Message 
(BSM) protocol per J2735 DSRC, Interface with 
SUMO for road traffic simulation 

IEEE 1609 
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Component 10  
(Requires C3, 
C8) 

5G NR :3GPP 38 Series. Full Stack covering SDAP, 
PDCP, RLC ï UM, TM, MAC, PHY ï FR1 and FR2, 
mmWave propagation. 

3GPP 38.xxx 

Component 11  
(Requires C3) 

Satellite Communication Networks: Geo Stationary 
Satellite. Forward link TDMA in Ku Band and Return 
link MF-TDMA in Ka band per DVB S2. Markov Loo 
Fading model. Device models for Satellite, Satellite 
Gateway, and Satellite User Terminals 

DVB S2 

Component 12  
(Requires C2, 
C3) 

Underwater Acoustic Network : 
Acoustic PHY Model, Propagation based on speed of 
sound, Thorp propagation (temperature, depth, 
salinity), Slotted ALOHA in MAC, UDP in L4, 
Underwater sensor application 

---- 

Component 13  
(Requires C10) 

5G NTN: LEO/MEO/GEO single satellite simulation, 
Downlink transmission, Link budget calculations, 
Interference models, Feeder link and service link, 
Antenna Configuration, Frequence reuse: FR1 and 
FR3 
Frequency bands: S-band and Ka-band 
 

TR 38.821 and TR 
38.811 

TDMA Radio 
Networks Add 
on (Pro version 
only) 

TDMA Radio Networks :  
Standard DTDMA, Interconnected DTDMA 
TDMA Link 16, Dynamic TDMA, Frequencies ï HF, 
VHF, UHF Bands, Frequency Hopping 

---- 

Network 
Emulator  
Add On  
(Interfaces with 
all components 
except C2) 

Network Emulator  
Connect real hardware running live applications to 
NetSim Simulator. IP based, data plane, flow through 
emulator.  

---- 

Table 1-2: Different Components (Technology Libraries) in Pro and Standard versions of NetSim 
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2 Installation and License Server Set -up 

2.1 System Requirements  

2.1.1 NetSim Client (installs locally)  

Á Hardware: i5 equivalent or above, RAM: 8 GB (Min). 16GB Recommended. 

Á Monitor Resolution: Minimum ï 1366x768, Maximum ï 1920x1028. Optional Scale and 

layout setting: 100%   

Á Operating System: 64 bit. Win 10, Win 11, Language English 

Á Software: MS Office, Adobe Reader  

Á Development Tools: Visual Studio  

o NetSim v8 / v8.1 / v8.3 / v9 / v9.1: Microsoft Visual Studio 2010 (or higher) 

o NetSim v10 / v11 / v11.1: Microsoft Visual Studio 2015 (or higher) 

o NetSim v12 / v12.1 / v12.2: Microsoft Visual Studio 2019 (or higher) 

o NetSim v13 / v13.1 / v13.2 / v13.3: Microsoft Visual Studio 2022 (or higher) 

o NetSim v14.0 / v14.1 / v14.2 / v14.3/v14.4: Microsoft Visual Studio 2022  

Visual Studio Community edition (or higher) is required for writing and debugging custom code. 

2.1.2 License Server  

This is applicable when running Host-ID/Dongle-locked floating licenses and is not applicable for 

node-locked licenses. 

Any one system will have to be made as the license server, and it is to this PC that the license is 

locked, either via its MAC ID or via a dongle. The dongle is a USB device which controls the 

licensing. The system(hardware/OS) requirements are same as that applicable for NetSim clients. 

USB Port is required for connecting and running the dongle. Client systems should be able to 

communicate with license servers through the network. 

2.2 Installing NetSim  

Install 64-bit build of NetSim. The start window will show (i) Version type (Pro, Standard, 

Academic), (ii) Version Number and build number (Eg: 14.4) followed by (iii) Currently supports 

64bit in v14.4. 

For example, you will see Network  Simulator  for a Standard version to install. Note that the 

installation must be performed in administrator mode. Right click on the setup file and click on the 

Yes to proceed with the installation. 
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Figure 2-1: User Account Control message window appears and select Yes. 

Setup prepares the installation wizard and software installation begins with a Welcome Screen . 

Click on Next  to continue with the installation. 

 
Figure 2-2: Select Next to continue with the installation. 

License agreement will be displayed. Read the agreement carefully, scroll down to read the 

complete license agreement. Click on I Agree  else quit the setup by clicking Cancel . 
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Figure 2-3: Select I Agree in NetSim License Agreement window 

If you agree with the license agreement, you will be prompted to select either one of the installation 

options, Express (Single-click installation) or Custom (Step-by-Step installation). 

Express Installation will install the third-party tools silently along with NetSim without displaying 

any prompts for the user. 

Custom Installation is a step-by-step approach in which a user will be prompted to carry out the 

installation process and the same applies to the installation of the third-party tools which happens 

alongside NetSim. Both the installation methods are explained below: 

2.2.1 Express Installation  
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Figure 2-4: Select Express (Single click) radio  and click on install 

NetSim installation starts, and users can see that the third-party tools download information 

window click on OK to proceed with the installation. 

 

Figure 2-5: Click on the OK to proceed installation process of NetSim 

Third-party tools, including Wireshark, SUMO, Python, WinMerge, PyWin, and Microsoft .NET, 

will begin installation .Before that, the installer will look for the third-party tools at the same folder 

where NetSim.exe is present if found, the next step of installation proceeds. 

Else, the third-party tools will get downloaded from our NetSim servers and installed if the PC/VM 

is connected to the Internet 

 

Figure 2-6: Sumo is being downloaded. 

 

Figure 2-7: Python is being downloaded 

 

Figure 2-8: Winmerge is being downloaded 

 

Figure 2-9: Wireshark is being downloaded 

NetSim installation starts, and users can see that the third-party tools get installed one by one. 

Pywin and matplotlib will be installed through command line. 
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Figure 2-10: Wireshark gets installed silently 

 

Figure 2-11: Python gets installed silently 

 

Figure 2-12: Sumo gets installed silently 
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Figure 2-13: Winmerge gets installed silently 

After the third-party installations, NetSim installation proceeds. Once it is completed, NetSim-

complete setup wizard appears as shown below. Click on the Finish   to complete the installation 

process of NetSim.  

 

Figure 2-14: Select Finish  to complete the installation process of NetSim. 
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2.2.2 Custom  (Step-by-step) installation   

 

Figure 2-15: Select Custom Radio  

Now the user will be prompted to select the components to be installed. The list of components 

is available for selection and assembly only in the Standard and Pro versions of NetSim. NetSim 

Academic version is available as a single package. 

Note: In Standard and Pro Versions of NetSim, the Choose Components screen will display only those components for 

which the licenses are obtained by the user. Network Emulator is available as add-on. 

 
Figure 2-16: list of components is available for selection and assembly only in the Standard and Pro 

versions 
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Note: Select all the supporting applications for complete installation of the software as shown below: 

Click on the Next . 

 
Figure 2-17: list of third-party tools 

Note: Winmerge comes only as a part of Standard and Pro Version Install. 

In the next screen, you will be requested to enter the installation path. Select the path in which 

the software needs to be installed and click on Next  . 

 
Figure 2-18: NetSim installation directory path 

In the next screen, you will be requested to enter the Start Menu folder name. By default, it shows 

NetSim Standard  for Standard version install of NetSim. Click on the Install  to start the 

installation.
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Figure 2-19: Start Menu folder name

The installation process begins. 

 

Figure 2-20: NetSim std v14.4 being installed. 

After the installation of required NetSim files, the installation of third -party tools  begins.  

For NetSim Academic Version, Npcap and Wireshark will be installed.  

For NetSim Standard and Pro Versions, along with WinPcap and Wireshark installation, Dot net, 

Sumo, Python installation will start automatically. (If not deselected during 3rd party software 

selection) 

If the PC/VM is connected to the Internet third party tools will get downloaded from our NetSim 

servers (If the third-party tools are not found in folder where NetSim.exe is present) and proceeds 

with installation. 

Click on Install to start Dot NET (.NET) installation 
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Figure 2-21: Select install  to install Dot NET (.NET) 

Installation process begins.

 

Figure 2-22: Dot NET (.NET) installation begins 
 

Figure 2-23: Dot NET (.NET) installation 

successfully completed 

After the successful installation of Dot NET (.NET) and click on close  then Wireshark installation 

window appears. Click on Next  to begin 

 
Figure 2-24: Select Next  to start Wireshark installation 
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Wireshark License Agreement  appears. Click on the I Agree . 

 
Figure 2-25: Wireshark License Agreement window 

Make sure that all the components are selected and click on Next . 

 
Figure 2-26: Choose Wireshark features 

Click on Next . 
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Figure 2-27: Select Next  

Select the path in which Wireshark needs to be installed and click on Next . 

 
Figure 2-28: Wireshark installation directory path 

Select Install Npcap 1.80 and click on Next . 
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Figure 2-29: Select Install Npcap 1.80 in Wireshark window 

Select Install USBPcap 1. 5.4.0 and click on Install .  

 
Figure 2-30: Select Install USBPcap 1.5.4.0 in Wireshark window 

The installation process begins.  
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Figure 2-31: Wireshark installation process begins 

Npcap License Agreement window appears. Click on I Agree and proceed with the installation.  

 
Figure 2-32: Npcap License Agreement window 

Installation Options window appears. Simply click on Install . 
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Figure 2-33: Npcap Installation Options window 

Npcap Installation begins.  

 

Figure 2-34: Npcap installation 

The Installation Complete window appears. Click on Next  to proceed. 
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Figure 2-35: Npcap installation is complete 

USBPcap Driver License Agreement window appears. Click on I accept the terms of the License 

Agreement check box and click on Next . 

 
Figure 2-36: USBPcap Driver License Agreement window 

USBPcap CMD License Agreement window appears. Click on I accept the terms of the License 

Agreement check box and click on Next  . 
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Figure 2-37: USBPcap CMD License Agreement window 

 
Figure 2-38: USBPcap installation is completed

The Installation Complete dialog box appears once the installation process is completed 

successfully. Click on the Next  .
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Figure 2-39: Installation Complete dialog box and select next  

You will get the Wireshark Completing Setup window. Select the option I want to manually 

reboot later . 

 
Figure 2-40: Select the option I want to manually reboot later and Click on Finish  

This completes the Installation of Wireshark software. NetSim complete Setup wizard appears as 

shown above. After click on Finish  to begin with WinMerge installation. 

Next the WinMerge License Agreement  appears. Click on Next . 
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Figure 2-41: WinMerge License agreement window 

Select the path in which WinMerge needs to be installed and click on Next  . 

 

Figure 2-42: Select the location where should WinMerge be installed 

Once WinMerge installation completes, click on Finish  . 

 

Figure 2-43: Click on Finish  to completes WinMerge installation 
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Click on Next  to start SUMO installation.  

 

Figure 2-44: Sumo Installation starts 

SUMO License Agreement  appears. Accept the terms in license agreement and click on Next 

to proceed installation 

 

Figure 2-45: SUMO License Agreement window 

Once SUMO installation completes, click on Finish . 
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Figure 2-46: Complete SUMO Installation 

Click on Next   to start with Python 3.12.2 installation. 

 
Figure 2-47: Select ñinstall Nowò option to install Python 

The installation begins once you click on the Install  option.  

 
Figure 2-48: Python installation begins. 
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Figure 2-49: Python installation successfully completed. 

Once the installation is finished, click on Close  to start the installation pywin 32 

 
Figure 2-50: pywin 32-224 installation wizard window 

Click on Next  to select the directory to be used.  

 

Figure 2-51: Python directory path 

Click on Next   to start the installation. 
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Figure 2-52: Select Next  to install of pywin32 

Once the installation is finished, click on Finish . 

 

Figure 2-53: Select Finish to complete pywin installation 

This completes the Installation of pywin software. NetSim complete Setup wizard appears as 

shown below. Click on Finish  to complete the installation process of NetSim. 

 
Figure 2-54: NetSim complete Setup wizard 
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After this, to run NetSim, double click on the NetSim icon present in the desktop or right click and 

choose Run as administrator  option. A NetSim License Server Information  screen appears to 

start with NetSim. 

 

Figure 2-55: Enter NetSim License Server IP Address/Host name/Select NetSim License file 

Enter the NetSim License Server IP Address , i.e. the system in which the License files are 

present and the rlm.exe file is running (Refer Section 2.3 to set up NetSim License Server).  

In the case of Cloud/Node-locked/Evaluation license browse the provided LIC file and click on 

OK. Once this is done, NetSim Home screen will appear. 

2.2.3 Silent  installation  

Steps for silent installation in NetSim are as follows. 

 For example, let us take the NetSim_Standard_ 14_4_15.exe setup. Right click on NetSim 

Standard 64-bit setup Ą Go to properties and copy the Location as shown below. 
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Figure 2-56: NetSim Standard 64-bit setup location 

 Open command prompt and paste the copied location as shown below. 

 
Figure 2-57: Enter setup location in command prompt. 

 Run/Execute Command with the following parameters: 

To install NetSim along with all third -party tools:  

ñNetSim_Standard_14_4_15.exeò/S /silent=1 

¶ /S: Runs the NetSim installer silently. 

¶ silent=1: Installs NetSim and all third-party tools (Wireshark, Npcap, SUMO, and 

Python). 

 
Figure 2-58: Silent installation command in command prompt 
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To install only NetSim and skip third -party tools:  

ñNetSim_Standard_ 14_4_15.exeò/S /silent=0 

¶ silent=0: Installs only NetSim , skipping third-party tools. 

¶ Useful for environments where third-party tools are installed separately or not required. 

 Press the Enter  key. The following User Account Control message window appears. Click on 

Yes to begin silent installation of NetSim. 

 
 Figure 2-59: User Account Control message window appears and select Yes. 

Note: Complete installation of NetSim may take up to 2 or 3 minutes. 

2.3 Setting up License  Server  

2.3.1 Installing NetSim RLM Dongle Driver Software (Dongle Based Licenses)  

This section guides you to install the RLMDongle Driver software from the CD-ROM. 

 Insert the CD-ROM disc in the CD drive. 

 Double click on My Computer and access the CD Drive. 

 Double click on Driver Software folder. 

 Double click on HASPUserSetup.exe 

Each prompt displayed during the process tells you what it is about to do and prompts to either 

continue  or exit. 

Setup prepares the installation wizard and the driver software installation begins with a Welcome 

Screen. Click on Next.  
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Figure 2-60: Sentinel Runtime Setup window and select Next  

Note: Any other program running during the installation of the Dongle will affect the proper installation of the software. 

Sentinel Runtime Setup License Agreement appears. Read the license agreement carefully, scroll 

down to read the complete license agreement. If the requirement of the license agreement is 

accepted, Click on I accept the license agreement and click on Next else quit the setup by clicking 

Cancel . 

 
Figure 2-61: Sentinel Runtime Setup License Agreement window appears and select Next  

The installation process begins. 
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Figure 2-62: Installation process begins 

Once the Sentinel Runtime is installed successfully, click on Finish . 

 
Figure 2-63: Sentinel Runtime is installed successfully and select Finish  

Now the RLM driver software is installed successfully. If the driver has been successfully installed, 

then upon connecting the Dongle in the USB port, a red light will glow (Refer picture below Figure 

2-64). If the driver is not properly installed, this light will not glow when the dongle is connected 

to the USB Port. 

 

Figure 2-64: Connecting the Dongle in the USB Port 
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2.3.2 Running NetSim License Server  

Á Copy the NetSim License Server  folder and paste it onto the desktop . Check that it has 

the license file. If not copy the paste the license file into the License server folder  

Á Double click on NetSim License Server  folder from Desktop. 

Á Double click on rlm.exe  

Á For hardware dongle-based users: After the Driver Software installation, connect the RLM 

dongle  to the system USB port . Double click on My Computer and access the CD Drive. 

This CD contents will have the NetSim License server folder. 

Note: For running NetSim, rlm.exe must be running in the server (license server) system and the server system IP 

address must be entered correctly. Without running rlm.exe, NetSim wonôt run. 

While running rlm.exe, the screen will appear as shown below Figure 2-65. 

 
Figure 2-65: When NetSim license server system running, window appears 

2.3.3 Running NetSim Software  

After running rlm.exe, double click the NetSim icon in the Desktop. The screen given below will 

be obtained. Enter the Server IP address where the rlm.exe is running and click OK.   

  
Figure 2-66:  Enter NetSim License Server IP Address. 
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3 NetSim GUI  

The graphical user interface (GUI) allows users to interact with the simulator for creating, 

modifying, and saving, simulation experiments and workspaces. This is much easier to use when 

compared to command line or text-based simulator interfaces. NetSim GUI comprises of the 

Home Screen, Design Window, Results Window and Plots Window. 

3.1 NetSim Home  Screen  

The home screen appears after successfully obtaining a license. Itôs the gateway to all the 

features and functionality in NetSim and is shown in the image below.  

 
Figure 3-1: NetSim Home screen. Labels 1 through 10 have been added for explanation purposes. 

On the NetSim Home Screen, users will find the following items: 

 New Simulation:  This menu in NetSim allows users to design and simulate various networks. 

These include Internetworks, Legacy Networks, Mobile Ad hoc networks, Cellular Networks, 

Wireless Sensor Networks, Internet of Things, Cognitive Radio Networks, LTE/LTE-A 

Networks, 5G NR, VANETs, Satellite Communication, and Underwater Acoustic Networks, 

TDMA Radio Networks. Licensed components will have a green open lock, Unlicensed 

components will show a red closed lock, and those with a grey background at the bottom are 

inaccessible directly. Users can access these greyed out components through other 

components as described in the tiles.  

 Your work:  This menu allows users to access saved experiments within the current 

workspace. This menu allows users to view, edit, or rerun existing simulations. Additionally, 

users have the option to export saved files from the current workspace. 
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 Examples: This menu allows users to conduct simulations categorized by network type. 

Users can select the network, expand, and click on file names to view the simulation 

examples. Loading a simulation involves clicking on a tile in the middle panel. Then users can 

run and analyze results. The book icon on the right side of each network opens corresponding 

PDF documentation.  

 
Figure 3-2: Featured Examples  

 Experiment s: This menu allows users to access the experiments section, covering various 

experiments across all NetSim technologies. Users can select an experiment by expanding 

and clicking on the file name, then loading the simulation by clicking on a tile in the middle 

panel. For all experiments the network and parameter settings are pre-configured. Clicking on 

the book icon on the right side of each experiment opens the corresponding PDF file that 

provides a detailed description of the experiment. 
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Figure 3-3: Experiments List Window 

 Analytics: NetSim supports multi-experiment analytics, enabling users to compare, analyse, 

and visualize results across different experiments. It presents data through graphical plots for 

better decision-making and comprehensive analysis. 

¶ Data can be visualized using bar, scatter, line, or pie charts. 

¶ The results can be compared for different performance metrics: Application metrics, 

Link metrics, queue metrics and Battery model metrics 

o Application Metrics: Throughput, delay, and jitter. 

o Link Metrics: Packets transmitted, errored, and collided. 

o Queue Metrics: Number of queued, dequeued, and dropped packets. 

o Battery Model Metrics: Transmit energy, received energy, consumed energy, 

sleep energy, idle energy, and more. 

 License Settings:  Clicking on "License Settings" presents users with three sub-menus 

containing information related to licenses. 

¶ License  Server Information : Use this menu to access details about the NetSim License 

Server, which is the source for checking out licenses by the client. 
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Figure 3-4: NetSim License Server Information window 

Upon selecting the "License Server Info" menu item on the NetSim Home screen, user will be 

presented with details including the platform type running NetSim, the RLM version, Dongle 

RLM ID, the IP address of the NetSim License Server, and the pathway to the license files on 

the server hosting NetSim License Server. 

¶ End User License Agreement: Use this menu to view the end user license agreement. 

Upon clicking the "End User License Agreement" menu item on the NetSim Home screen, 

user will find details such as the Grant of License and Use of the Services, License 

Restrictions, License Duration, Upgrade and Support Service, and more. 

¶ Configure Installed Components/Libraries: Use this menu to enable NetSim users to 

simulate specific network types based on associated licenses and libraries. You manage 

network access by selecting libraries for a particular network type, which the NetSim 

License Server checks out when users initiate NetSim.  

On the NetSim Home screen, users can view libraries for components for which they have 

purchased licenses. Users can select or clear libraries and control access to NetSim, only if they 

are using floating licenses. 

The image below shows the display when a user clicks on the "Configure Installed 

Components/Libraries" menu item. 
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Figure 3-5: The Installed Components (Libraries) of NetSim 

The Internetwork component is greyed out and cannot be cleared. This is because Internetworks 

is a base component essential for the functionality of all other components. 

 Exit:  Use this option to close NetSim 

 Support: Use this section to connect with NetSim support. The "Contact Technical 

Support " link allows users to submit Support  tickets , while communication via email is 

possible to support@tetcos.com. The "Answers/FAQ " link provides access to our 

Knowledge Base , offering a repository of information categorized into FAQs, 

Technologies/Protocols, Modelling/UI/Results, and Writing your own code in NetSim. Users 

can leverage this wealth of information to find answers to their queries.  

 Learn:  Use this section to learn more about the software which includes the following: 

"Videos" section provides access to NetSim-related videos on TETCOS LLP's YouTube 

channel. This resource keeps users informed about the latest in NetSim, covers topics related 

to various network technologies across different NetSim versions, and includes monthly 

webinars. The Experiments Manual features 30+ inbuilt labs, per the curricula of top 

universities, across a range of networking technologies.  

 Documentation: Use this section to open the following NetSim help documents: These 

include the User Manual which explains the various features in NetSim, the Technology 

Libraries  which provides users with technical details of various Network Technologies in 

NetSim through individual PDF files, and Source code help  which comes along with Standard 

and Pro Versions of NetSim, enables users to gain a deeper understanding of the underlying 

code structure for in-depth analysis. 

 Contact Us:  Use this section to contact us and get in touch and gather more information 

about our product. Users can write to us via Email  to sales@tetcos.com  or contact us 

support@tetcos.com
mailto:sales@tetcos.com
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through Phone  to our official number +91 76760 54321. Website:  Visit our website at 

www.tetcos.com . 

3.1.1 Creating ñNewò Simulations 

The Simulation window appears when users choose the preferred network technology from the 

New Menu. Click on New Simulation and choose the specific type of network to simulate.  

 
Figure 3-6: NetSim Home Screen 

Save 

 
Figure 3-7: To save experiment, Select File >Save. 

To save an experiment, users can click on Save, then provide the Experiment Name and a 

Description (optional) and click Save. The short cut for the same is Ctrl + S.  

Save as 

To save a previously saved experiment with a different name after making necessary 

modifications (without replacing the existing copy), users can utilize the Save As option. Select 

File > Save As, then input the Experiment Name, Description (Optional) and click Save. The short 

cut for the same is Shift + Ctrl + S. 

https://tetcos.com/
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3.1.2 Grid: The Working Environment  

NetSim allows users to customize the working environment (which we term as the ñGridò) per their 

preference. Grid values can be adjusted both before and after simulations, taking into 

consideration the positions of the devices. 

 

Figure 3-8: Grid Properties Window. 

 Grid Size: In NetSim, users are provided with the option to set the grid dimensions both before 

and after adding devices. The grid width and length need not be equal.  
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Figure 3-9: NetSim Design window highlighting the grid width and grid length. 

 Grid Origin: Grid origin is the starting (X, Y) point for grid lines and serves as the reference 

for grid coordinate positioning. Note that the origin need not be (0, 0), the (X, Y) origin point 

can be any positive or negative number.  

 

Figure 3-10: Grid with origin at the top right, with the origin set as (-500, -500) 

 Origin Position : In NetSim, itôs the initial position of the grid origin where users choose 

between the Top Left or Bottom Left options. 
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¶ Top Left  sets the grid origin at the top-left of the grid, with positive Y going downward and 

positive X extending to the right. 

¶ Bottom Left  would set the grid origin at the bottom-left of the grid, with positive Y going 

upward and positive X extending to the right. 

 

Figure 3-11: Options available in Origin Position. 

Additionally, users have the option to modify the Axis Line color , representing the lines for the 

X and Y axes. Moreover, users can also alter the Text color  of numerical values displayed on 

the X and Y axes. 

 

Figure 3-12: Color options available for Axis Line Color and Text Color 

 Grid Line Color:  Grid line color options provide users with the ability to customize the color 

for both major and minor grid lines. 

¶ Major Grid Lines:  These are the prominent grid lines that typically correspond to major 

divisions or values. 

¶ Minor Grid Lines:  These are the finer grid lines that are often used to represent smaller 

divisions or values between the major grid lines. 

 

Figure 3-13: Color options available for Grid Line. 
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 Grid Line Style : Grid line style options comprise major and minor styles, providing users to 

define the appearance of both prominent and finer grid lines. Within the major and minor grid 

line style options, users can choose from various line styles like dash, dash-dot, long dash, 

and more, allowing for customization of the grid lines' appearance. 

 

Figure 3-14: Line style options available for Grid Line 

 Device Icon S ize/Style : Device icon style lets users personalize the size and style of the 

icons.  

 

Figure 3-15: Options available for Devie Image Size/Style 

 Background Image : When users use the 'Background image ' option in NetSim it substitutes 

the blank grid environment background with the selected image.  

 
Figure 3-16: Option to change Background Image. 

Users have the option to choose any image as the background in the current grid environment 

by browsing and importing it.  
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Figure 3-17: A map is added as a background image on the grid. 

 Remember my settings: The last option in the Grid Properties window is "Remember my 

settings." If users check this option, their grid settings will be saved and preserved even after 

closing and reopening the application.  

 
Figure 3-18: Option available to save the modified grid settings. 

3.2 Create Scenario  

This section will guide the user on creating a basic network scenario and analyzing the results. 

Let us consider Internetworks. To create a new scenario, go to New Simulation  Ą Internetworks  

as shown in the image below. 
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Figure 3-19: NetSim Home Screen 

In this example, we design a network with two subnets. Let's assume subnet 1 comprises two 

wired nodes connected via a switch, while the other subnet consists of one wired node. Both 

subnets are connected using a router. The flow of traffic in the network goes from a wired node 

in subnet 1 to the wired node in subnet 2.  

 
Figure 3-20: Network Topology in this experiment 

Perform the following steps to create this network design.  

Step 1: Drop the devices. Click on Create Scenario Tab in Top left ribbon and select Ą Wired 

Node. 

 
Figure 3-21: Internetworks Device Palette in GUI 
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Click on the environment (the grid) where users want the Wired Node to be placed. In this way, 

place two more wired nodes. Similarly, to position a Switch and a Router, click on the respective 

device and click on the environment at the desired location. 

     
Figure 3-22: Dropped Devices on GUI 

Note that in NetSim, the (x, y) position of any device on the grid represents the position of the top-

left corner of the icon and not the center of the icon. 

Step 2: Connecting devices involves selecting the link, left clicking on one device, releasing the 

mouse , then clicking on the second device and releasing the mouse . If you right-click anywhere 

in the environment, the wired links may disappear. Be cautious not to displace the device in the 

environment by clicking and dragging without releasing the mouse pointer. 

 
Figure 3-23: To Connect devices select wired/wireless links. 

For instance, choose the link, then click on the switch followed by the router to connect them. In 

this way, proceed to link all devices.  
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Figure 3-24: Network Topology 

3.2.1 Configuring devices and links  

Step 1: To configure any device, click on the device which will open the right property panel as 

shown below. 

 
Figure 3-25: Click on the device to select properties. 

Users can modify the default properties of any device as per their requirements. Then click 

ñEnterò. 



 Ver 15.0 

 

© TETCOS LLP. All rights reserved   Page 57 of 320 

 
Figure 3-26: Network layer Properties window for wired node 

Step 2: To configure the links, click on any Link ID and select Properties as shown below. 

 
Figure 3-27: Wired Link properties window for links 

In NetSim, the properties of devices are categorized as follows: 

 Local: Changes made in one device do not affect any other device in the network scenario. 

 Global: Changes made in one device affect all the other devices of the same type in the 

network scenario. 

 Link: Changes made in one device affect other devices of the same type connected to the 

same Wireless/Ad-hoc link. 
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 Fixed: These parameters are auto populated by NetSim and cannot be edited by users.  

3.2.2 Undo/Redo  

In NetSim, users can find the Undo and Redo features in the status bar. With these s, users can 

revert their actions, such as dropping devices and creating connections, and they can also redo 

them if necessary. 

Consider a scenario with two wired nodes and one router.  

 

Figure 3-28: Basic scenario 

Users can now utilize the Undo feature to reverse any action they've performed. Clicking Undo 

once removes the most recently created link or node. 

 

Figure 3-29: Undo option 

The Redo feature is also available. When clicked, it restores the previously removed link or node, 

enabling users to bring back what they've undone with a simple action. 
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Figure 3-30: Redo Option 

3.2.3 Auto Connect  

The Auto Connect feature in the status bar can be turned on or off. This functionality is particularly 

useful for users who want to establish connections among wireless devices automatically. 

 

Figure 3-31: Auto Connect option in GUI 

3.3 Set Traffic  

Users must model data traffic (or application, to be more precise) using the Set Traffic tab. Select 

the type of application present in the ribbon. Refer the below image.  

 
Figure 3-32: Set traffic by configuring applications shown on the ribbon. 
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Select, then left click on one device, release the mouse , then click on the second device and 

release the mouse . In the screenshot shown below, set the Application type to CBR, Source ID 

to 2, and Destination ID to 3. Click on OK.  

 
Figure 3-33: Application Configuration window 

3.4 Configure Reports  

3.4.1 Enable logs (E.g.: Radio measurements, Radio resource allocation etc.)  

Users can enable Network log files such as the Radio Measurement log, Radio Resource 

Allocation log by Clicking on Configure reports tab > Plots icon in the top ribbon as shown below. 

 
Figure 3-34: Plots option in GUI. 

The window that appears will display a list of Network logs that are applicable for the current 

network. Users can enable checkboxes to generate the respective logs. 
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Figure 3-35: Enabling the LTENR Radio Measurements log. 

3.4.2 View results  

The View Results option enables users to view and review the outcomes of their previous runs. 

 
Figure 3-36: View Results in GUI 

3.4.3 Packet  Trace and  Event Trace  

Packet and Event Trace files are valuable for in-depth simulation analysis. By default, these are 

not enabled to prevent slowing down the simulation. To activate Packet Trace & Event Trace, 

users can click on the Configure Reports tab in the top ribbon and check both packet trace and 

event trace. 

 
Figure 3-37: Packet Trace and Event trace options present in Configure reports tab on top ribbon. 

3.4.4 Packet Animation  

NetSim provides the feature to play and record animations to the user. Packet animation allows 

users to visualize and analyze traffic flow through the network in detail. Users can choose to 

enable or disable this feature before running a simulation. 
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Figure 3-38:  Run Simulation window 

The packet animation would then be recorded, and the user can view the animation from the 

NetSim Packet Animation window as shown below 

Figure 3-39: Packet Animation window 

While viewing packet animation, user can see the flow of packets as well as the type of packet. 

Blue color packet denotes control packet, green color is used for data packet and red color is 

error/collided packet. 

3.4.5 Heatmap 

3.4.5.1 Introduction  

The NetSim Heatmap Generator is a tool used to visualize wireless network performance metrics 

such as Received Power, SINR, and SNR over a specified area. 
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This tool generates heatmaps for Received Power, SINR, and SNR. For each network type, 

specific devices are defined as transmitters and receivers. The table below shows the transmitter 

and receiver device types, and the channels supported, for different network types. 

Network  Transmitter  Receiver  Channels  

Internetworks  Access Point Wireless Node DL 

Internetworks  Wireless Node Access Point UL 

Mobile Ad Hoc 
Networks  

Wireless Node 
(Omni/Sector) 

Wireless Node (Omni) DL 

TDMA Radio 
Networks  

Wireless Node Wireless Node DL 

5G NR gNB (Omni/Sector) UE DL 

5G NR UE gNB (Omni/Sector) UL 

LTE eNB (Omni/Sector) UE DL 

LTE UE eNB (Omni/Sector) UL 

Table 3-1: Transmitter and Receiver nodes based on signal direction in different networks. 

The set of assumptions made when plotting heatmaps are listed below. 

¶ Heatmap calculations are performed at time, ὸ π, without considering mobility or fading 

effects. 

¶ In Heatmap calculations: 

o The downlink heatmap is generated by placing a virtual receiver at each grid point and 

assuming that the transmitter sends packets to all the points. For example, in 5G, the 

received power at virtual UEs located at various points in the grid, is calculated from 

the gNB(s).  

o The Uplink heatmaps use virtual transmitters at grid points to send packets to fixed 

receivers. For example, in 5G, the received power at the gNB is calculated assuming 

virtual UEs at various points on the grid.  

¶ The heatmap plotted with signal direction as uplink takes into account only the transmit 

power of the first receiver device dropped in the scenario. 

¶ 5G NR and LTE heatmap calculates the signal quality metrics mentioned for the first 

carrier (in case of carrier aggregation) and the first layer (in case of MIMO).  

¶ For MANETs and internetwork scenarios, the heatmap shows the maximum possible 

interference, and might differ from Radio measurement logs. This is because the heatmap 

assumes all transmitters are always transmitting and therefore causing interference. On 

the other hand, the radio measurement log computes interference only when other 

transmitters are transmitting.  

¶ For the single transmitter heatmap, the MCS and CQI tables are chosen based on that 

device's properties. However, for the best transmitter heatmap, the CQI table is chosen 

based on the properties of the first gNB/eNB dropped into the network.  



 Ver 15.0 

 

© TETCOS LLP. All rights reserved   Page 64 of 320 

3.4.5.2 Data Points Selection  

Data point selection varies across different networks. The selection method for each network type 

is given below 

¶ For Internetworks, MANETs, and 5G, which use tables for color selection, small 

discrepancies may occur because data intervals are rounded off during the writing 

process. 

¶ Lower cut-offs represent the data points where NetSim considers no successful 

transmission. Grid points below this threshold are shown as transparent on the heatmap. 

¶ The data range points for 5G color schemes are selected based on AMC tables following 

3GPP standards. 

¶ The data range points for MANETs and Internetworks heatmaps (Rx Power and SNR) are 

based on IEEE 802.11 standards. For SINR, we set a lower transmission limit and divide 

the SINR range into 10 equal divisions. 

¶ For TDMA and DTDMA heatmaps, the receiver sensitivity is used as the lower 

transmission limit, and the heatmap points are divided into 10 equal divisions. 

3.4.5.3 Heatmap Options  

To generate a heatmap, go to the ñConfigure Reportsò section and click on the RF Heatmap (Beta) 

. This will bring up the heatmap generation window as shown in Figure 3-41 . 

 

Figure 3-40: Heatmap option present under configure reports tab in GUI. 

¶ Users can plot heatmaps for Receive Power, SNR, and SINR, with options for both uplink 

and downlink signal directions.  

¶ However, there are some limitations:  

o For MANETs, TDMA, and DTDMA, only downlink signal direction is available. 

o SINR is not supported for TDMA and DTDMA due to network property constraints. 

¶ After plotting a heatmap, you can re-plot it by changing the transmitter position or adjusting 

device properties. 

¶ NetSim provides a color interpolation option for heatmaps, allowing smooth transitions 

between colors. 

¶ By disabling the checkbox, "Display Wired/Other Devices", NetSim displays only the 

transmitting and receiving devices and removes all the other devices from Heatmap. 
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¶ NetSim also offers an option to save the plotted heatmap. To do this, click the ñExport 

imageò  located at the bottom of the Create Heatmap window after plotting. Users can also 

click the ñOpen Data Sourceò  located at the bottom of the Create Heatmap window, to 

obtain the data in CSV format. 

 

Figure 3-41: Heatmap creation window for RF signal levels in a 5G network, showing received power. 

¶ NetSim allows users to check heatmap data at any point by clicking on the grid.  

¶ NetSim provides a default color scheme for each type of heatmap. Users can customize 

the colors and re-plot the heatmap as needed. 
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Figure 3-42: Received power Heatmap for 7 cell scenario with Omni-directional antenna. 

3.5 Run Simulation  

To simulate the created network scenario, users can click on Run Simulation in the ribbon at the 

top ,the shortcut for same is Ctrl+R. 

 
Figure 3-43: Run Simulation icon in the Ribbon. 

Set the Simulation Time to 10 seconds. Click on OK. 
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Figure 3-44:  Run Simulation window. 

3.6 Show/Hide Info  

In NetSim, users can choose to display or hide information such as the IP address of devices, 

device names, distances between devices, link speed, and more. To do this, click on the 

Show/Hide Info tab in the top ribbon, as shown below 

 
Figure 3-45: Show or Hide display information such as IP Address of the devices, link speed etc. 

In NetSim, the device ID acts as a ñdevice identifier,ò whereas the IP Address serves as an 

ñInterface identifierò. 



 Ver 15.0 

 

© TETCOS LLP. All rights reserved   Page 68 of 320 

Similarly, users can enable or disable the display of wired and wireless links, as well as application 

flows. This is useful for better visibility, especially in large scenarios. 

 

Figure 3-46: Disabling the wireless link and application flow from Show/ Hide Info tab 

NetSim automatically displays the distance between nodes, such as Access Points and Wireless 

Nodes, eNB/gNB and UE, Base Stations and CR CPE, as well as Base Stations and Mobile 

Stations. This option is enabled by default 

 

Figure 3-47: Distances displayed while placing devices on the grid. 

Icon set in the Show/Hide Info panel will allow the user to change the icons for created scenario. 
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Figure 3-48: Switching icons from default to small icons 

3.7 Auto save  

Auto Save automatically saves your scenarios in the case of application hang or crash, power 

outage, or accidental closure of the program. Users can open the autosaved scenarios from the 

Your Work > Auto Save folder. 

 

Figure 3-49: AutoSave folder 

3.8 Property Panel Headers  

The property panel headers for Devices, Links, and Application window can be found on the 

right-hand side of the Grid. 
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Figure 3-50: Property panel headers available in GUI. 

Property Panel Headers have many different features as explained below. 

 

 
Figure 3-51: Features available in property panel header. 

Expand All : Users can utilize this option to expand all the properties present in the configuration 

panel. 

Incorrectly Configured  Properties : This feature aids users in identifying specific parameters 

that have been configured incorrectly. 

Modified Properties : The "Modified Properties" feature highlights parameters that have been 

recently configured or adjusted, making it easy for users to track changes. 

Description Properties : This option displays information about the parameter. 

Open Properties in Floating Window : By selecting this option, a floating window will open, 

allowing users to simultaneously edit the device properties. 
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Export Properties to Excel : This NetSim feature enables users to save device, link, or 

application configurations into an Excel spreadsheet, facilitating convenient editing and reuse. 

 

Figure 3-52: Editing properties after clicking on ñExport Properties to Excelò. 

Import Properties from Excel : In NetSim, "Import Properties from Excel" enables users to 

effortlessly apply configurations that have been previously saved in an Excel spreadsheet to 

devices, links, or applications within their network simulations. 

 

Figure 3-53: Importing edited properties after clicking on " Import Properties from Excel". 

Close Panel : This option allows users to close the currently active panel or window quickly and 

easily. 
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3.9 Rapid configurator  

NetSim v14 has a new feature called the Rapid Configuration window, designed to significantly 

speed-up the process of creating applications, devices, and links. 

3.9.1 Rapid Device configurator  

Users can find the Rapid Device Configurator functionality in the top ribbon on the design window.  

 
Figure 3-54: Location of the Rapid Device Configurator in design window 

When you click the Rapid Device Configurator option, the following window opens  

 

Figure 3-55: Different options within the Rapid Device Configurator 

3.9.1.1 Purpose  

 Create large scale scenarios using Excel. 

 Configure the selected devicesô (or all devicesô) properties through the NetSim UI 

 Delete selected/all devices from the scenario. 

 Backup the device properties to excel and use it as template for future scenarios. 

3.9.1.2 Steps to Configure Devices  

We present below a simple example from the Internetworks library involving an access point and 

wireless nodes. 

Step 1 - Click on the Create Scenario Tab  and select the devices  required to create the scenario. 



 Ver 15.0 

 

© TETCOS LLP. All rights reserved   Page 73 of 320 

 
Figure 3-56: Create Scenario Tab 

Click on the environment (the grid) where the user wants to drop the devices.  

 
Figure 3-57: A basic Scenario 

In the screenshot above, a simple scenario has been created with a Wired node, Router, Access-

Point, and Wireless node, with an application configured from Wired node-3 to Wireless node-4. 

However, if the user needs to connect a large number of Wireless Nodes to the Access-Point, 

manually dropping and configuring each device can be time-consuming. The Rapid Configurator 

addresses this challenge by enabling users to speed up adding multiple devices, links, and 

applications to their network. 

Step 2:  Go to the top ribbon in Rapid configurator  and select Devices  which will open a new 

Rapid Device Configurator window as shown below. 

 
Figure 3-58: Rapid Device Configurator window in GUI 

Step 3:  In the Rapid Device Configurator window click on Export list to Excel  option. 
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Figure 3-59: Export list to Excel option in Rapid Device Configurator 

Step 4:  This action will open an Excel spreadsheet  where users can observe that the device list 

has been exported from the created scenario. 

 
Figure 3-60: Device List in Excel sheet 

Step 5: Users can use Excelôs features like Autofill to quickly add a number of devices along with 

their respective coordinates. Then click on save. 

 
Figure 3-61: Adding new devices into the current sheet. 
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Step 6: Once it is saved go back to the rapid device configuration window and select Import list 

from Excel .  

 
Figure 3-62: Import the updated list from Excel in Rapid Device Configurator 

Step 7: This will navigate the user to the folder where DeviceList.xlsx  is saved. Just click on the 

file, and it will be imported. 

 
Figure 3-63: DeviceList.xlsx file saved after export. 

Step 8: Once the Import  is successful, users can observe the newly added devices  successfully 

placed on the grid. 

 
Figure 3-64: New devices added to the current scenario. 

Now that users can quickly add new devices to their network using the Rapid Device Configurator, 

let's explore how to connect them using the Rapid Link Configurator. 












































































































































































































































































































































































































































































































