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NetSim Multi-Parameter Sweeper MATLAB Script

Software: NetSim v14.4 (64 bit), DOT NET CORE SDK 3.1, MATLAB (2022 or higher)

Project Download Link:

https://qithub.com/NetSim-TETCOS/Multiparameter-Sweeper-MATLAB-

v14.4/archive/refs/heads/main.zip

Introduction:

NetSim multi-parameter sweeper automates the network simulation process by running NetSim

through the command line interface (CLI). Instead of manually adjusting parameters and analyzing

results in the NetSim GUI.

This program simplifies the task of sweeping through multiple input parameters. Users define the

parameters to be varied, and the sweeper automates the process of adjusting values, running

simulations, saving results, and organizing data. The goal is to save time and effort in the exploration

of different parameter sets. The results are conveniently stored and can be easily compared using

spreadsheet software like Microsoft Excel.

File Organization:

The project directory consists of several binaries which are responsible for different tasks during a

multi-parameter sweep:
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Figure 1: Project directory consists of several binaries
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1. input.xml: This file contains the base NetSim network configuration that is to be simulated. This
file is created by copy pasting the Configuration.netsim file that can be obtained by saving a network
configuration in NetSim and renaming it to input.xml.

Note: Copy the "Configsupport" folder along with the "input.xml" from the saved NetSim network.

O Fle Eit View G& Project Debug DA Tet Anabae Took Estesiors Window Help | O Semche  Sousion Rsgnin - @ x
P-=88 9 - L L)~ &, Githlub Copilot 13
=
k?xml version="1.8" encodin UTF-8" standalone="no"?> ]
v <TETCOS_NETSIM xmlns:ns@="http://www.w3.0org/2001/XMLSchema-instance" noNamespaceSchemalocation="Configuration.xsd"> =
> [KEXPERIMENT_INFORMATION>...</EXPERIMENT_INFORMATION>]
> [KGUI_INFORMATION>...</GUI_INFORMATION>|
v <NETWORK_CONFIGURATION>
~ <DEVICE_CONFIGURATION DEVICE_COUNT="4*>
~ <DEVICE KEY="WiredNode" DEVICE_NAME="Server_1" DEVICE_ID="1" TYPE="NODE" WIRESHARK_OPTION="Disable" INTERFACE_COUNT="1" D
<P0S_3D X_OR_LON="5" Y_OR_LAT="10" 7="@" COORDINATE_SYSTEM="Cartesian" ICON_ROTATION="@" />
> <INTERFACE ID="1" INTERFACE_NAME="Interface_l (Et" INTERFACE_TYPE="ETHERNET">...</INTERFACE>]
> <KLAYER TYPE="APPLICATION_LAY">...</LAYER>]
> <LAYER TYPE="TRANSPORT_LAYER">. . </IAVFR>‘
> <LAYER TYPE="NETWORK_LAYER">...</LAYER>|
</DEVICE>
v <DEVICE KEY="Router" DEVICE_NAME="Router_2" TYPE="ROUTER" DEVICE_ID="2" WIRESHARK_OPTION="Disable" INTERFACE_COUNT="2" DE!
<P0S_3D X_OR_LON="16" Y_OR_LAT="10.822355219151551" Z="8" COORDINATE_SYSTEM="Cartesian" ICON_ROTATION="0" />
> <INTERFACE ID="1" INTERFACE_NAME="Interface 1 (Et" INTERFACE_TYPE="ETHERNET">...</INTERFACE>]
> <INTERFACE ID="2" INTERFACE_NAME="Interface_2 (Et" INTERFACE_TYPE="ETHERNET">...</INTERFACE>]
> <LAYER TYPE="APPLICATION_LAY">. . .</L}WER>‘
> <LAYER TYPE="TRANSPORT_LAYER">...</LAYER>]
> <LAYER TYPE="NETWORK_LAYER">...</LAYER]
</DEVICE>
v <DEVICE KEY="Accesspoint" DEVICE_NAME="Access_Point_3" DEVICE_ID="3" TYPE="ACCESSPOINT" WIRESHARK_OPTION="Disable" INTERF/
<P0S_3D X_OR_LON="15" Y_OR_LAT="10" Z="@" COORDINATE_SYSTEM="Cartesian" ICON_ROTATION="" />
> [<INTERFACE ID="1" INTERFACE_NAME="Interface 1 (Wi" INTERFACE_TYPE="WIRELESS">...</INTERFACE>]
> [<INTERFACE ID="2" INTERFACE_NAME="Interface_2 (Et" INTERFACE_TYPE="ETHERNET">...</INTERFACE>|
</DEVICE>
~ <DEVICE KEY="WirelessNode" DEVICE_NAME="STA_4" DEVICE_ID="4" TYPE="NODE" WIRESHARK_OPTION="Disable" INTERFACE_COUNT=
<P0S_3D X_OR_LON="15" Y_OR_LAT="{@}" Z="@" COORDINATE_SYSTEM="Cartesian" ICON_ROTATION="8" />
> [<INTERFACE ID="1" INTERFACE_NAME="Interface_l (Wi" INTERFACE_TYPE="WIRELESS">...</INTERFACE3
= %Nmiwuiwm! Il r!.v‘ED TYDF="ADDI TCATTNN | AV"> < /I AVFD>| . A 'm;

Figure 2: Input.xml file (NetSim Configuration file with the parameters to sweep)

e The values of parameters which are to be varied during each simulation run needs to be
specified as {0}, {1}, {2}, etc. respectively.
o For Example, if the Y coordinates of a device is to be varied the values can be modified

In the input.xml file as shown below:

TYPE="NETWORK_LAYER">. . . </LAVER>]

EVICE>
</DEVICE_CONFIGURATION>

[<CONNECTION>. . . </CONNECTION:
[<APPLICATION_CONFIGURATION COUNT="1">...=/APPLICATION CONFIGURATIONS]

_TYPE="Tine" SINULATION TINE="10">.. </SINULATION PARANETERS]
CONFTGURATION>]

Figure 3: Modify X and Y coordinates in input input.xml file
2. Script.txt: This file should be updated with the parameter from the output metrics of NetSim that

is to be logged at the end of each simulation run for the purpose of analysis.
At the end of every simulation, NetSim generates a Metrics.xml file which contain the performance

metrics written in a specific format based on which it is loaded in the results dashboard.
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Each Metric is part of a results table which can be accessed using a menu in the results dashboard.

A NetSim Metrics.xml file is shown below:

Fle Bt Vew Gt Proect Debug XML et Ambm Teck  fenvons Window Melp | O Seamh-  Seaston

io-0|@-=88(9- - b acn - 8| E L

> [<MENU Namc:”IEEESGZ.ll_Motr”>.“ﬁfMENua
~ <MENU Name="Application_Metrics">
~  <TABLE name="Application Metrics">

<TH name="Application ID" isShow="true"/>

<TH name="Application Name" isShow="true"/>
<TH name="Source ID" isShow="false"/>
<TH name="Destination ID" isShow="false"/>
<TH name="Generation Rate (Mbps)" isShow="false"/>
<TH name="Packets Generated" isShow="true"/>
<TH name="Packets Received" isShow="true"/>
<TH name="Payload generated (bytes)" isShow="false"/>
<TH name="Pavload received (bytes)" isShow="false"/>
<TH name="Throughput (Mbps)" isShow="true"/>
<TH name="Delay (microsecond)" isShow="true"/>
<TH name="Jitter (microsecond)" isShow="true"/>
v <TR>
<TC Value="Appl _CBR"/>
<TC Value="1"/>
<TC Value="4"/>
<TC Value="100.690000" />
<TC Value="86207"/>
<TC Value="15301"/>
<TC Value="125862220"/>
<TC Value="22339460"/>
<TC Value="3709761.401874" />
<TC Value="388.136639"/>
</TR>
-] Nemu:!{uLABLE}

o x
& Gk Copilet 18 &)

Metriesxmi #

>l

A g g ‘““!I!iti' B

Figure 4: NetSim output Metrics.xml file

For Example, if the application throughput is to be logged for each simulation run then the script file

can be updated as shown below:

File Edit Format View Help

|MENU NAME="Application_Metrics"

TABLE NAME="Application_Metrics"

SET A="Throughput (Mbps)" WHERE "Application Id"="1"

) script.tet - Motepad - [m]

Figure 5: The application throughput is to be logged for each simulation modified in Script.txt

ConfigWriter.exe: This executable takes one or more command line arguments as input and

generated Configuration.netsim file by replacing the arguments in place of the variable parameters

specified in the input.xml file.

If there are two variable parameters specified in the input.xml file ({0} and {1}) then two arguments

need to be passed while calling ConfigWriter.exe.

into a comma separated file, MetricsPrint.csv.

© TETCOS LLP. All rights reserved

MetricsCSV.exe: This executable is used to convert the Metrics.xml file present in the output folder
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5. MetricsReader.exe: This executable is responsible for reading the output parameter from the

Metrics.xml file generated after each simulation and logging it to the results file.

It uses the Script.txt file to determine which parameter to read from the Metrics file.

If multiple parameters are to be read and logged, then the MetricsReader.exe can be called multiple
times with Script.txt file having information about the parameter to be read each time.

6. Supporting DLL’s: Some the supporting files such as ConfigWriter.dll, MetricsReader.dll,
NetSimMetricsReader.dll, NetSimXmIReader.dll, etc. which are present in the project folder are
used by other executable such as ConfigWriter.exe and MetricsReader.exe for various purposes
during a multi-parameter sweep.

7. MultiParameterSweeper.m uses matlab programming language which is less complex and offers
more flexibility as the number of input and output parameters increases.

e Users can also write the script to run the multi-parameter sweep process in a preferred
programming language as per the convenience.

e The script can be configured to run multiple simulation iterations based on the number of
parameters to be varied and the range of values of each parameter.

o NETSIM_PATH variable can be set to the path of NetSim 64-bit binaries (bin_x64) in the install
directory or workspace which is to be used to run Simulations.

o LICENSE_ARG variable can be set to License server port and IP details in case of floating on

premise licenses or the path of license file in case of node locked or cloud licenses.

MultiParameterSweeper.m * o2

1 % Set the path of 64-bit NetSim Binaries to be used for simulation

2 NETSIM_PATH = "C:\Program Files\NetSim\Standard_v14_2\bin\bin_x64";

3 % Floating on-premise License

4 LICENSE_ARG = "5053@192.168.0.4";

5 = % Node Locked/ Cloud License

6 % LICENSE_ARG = """C:\Program Files\NetSim\Standard_v14_ 2\bin""";

7

8 % Set NETSIM_AUTO environment variable to avoid keyboard interrupt at the end of each simulation

o]

setenv('NETSIM_AUTO','1");

11 % Create IOPath and Data directories if they do not exist
12 if ~isfolder('IOPath')

13 mkdir('IOPath');

14 end

15 if ~isfolder('Data’)

16 mkdir('Data');

17 end

18

19 % Clear the IOPath folder of any pre-existing files

20 delete('I0Path\*');

21

Figure 6: Set the NetSim Path where "NetSimCore.exe’ is located.
For example,
NETSIM_PATH= "C:\\Program Files\\NetSim\\Standard_v14_4\\bin\\bin_x64"

Floating on-premise license (<port no>@<server ip address>):
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LICENSE_ARG ="5053@192.168.0.4"

Node Locked or Cloud licenses (path of license file):

LICENSE_ARG="\"C:\\Program Files\\NetSim\\Standard_v14_3\\bin\\bin_x64""

e The MetricsCSV.exe will convert the Metrics.xml file inside the output folder into a csv file.

MultiParameterSweeper.m b

79 % Run NetSim via CLI mode

80 strIOPATH = fullfile(pwd, 'IOPath');

81 cmd = sprintf(‘'start "" /wait /d "%s" NetSimcore.exe -apppath "%s" -iopath "%s" -license %s', ...
82 NETSIM_PATH, NETSIM_PATH, strIOPATH, LICENSE_ARG);

83 system(cmd) ;

84

85 % Copy Metrics.xml if generated and log results

86 if isfile('IOPath\Metrics.xml')

87 copyfile('IOPath\Metrics.xml', 'Metrics.xml');

88 |system( ‘MetricsCsv.exe IOPath' );|

89 end

90

91 % Define output parameter count

92 OUTPUT_PARAM_COUNT = 2;

93

94 % Write results to CSV file

95 fileID = fopen('result.csv', 'a');

96 fprintf(fileID, '%d,%d,%d,%f,"', bandwidth(i), Tx_Antenna_count(j), Rx_Antenna_count(z), iat);
97 fclose(fileID);

Figure 7: MetricsPrint.csv file will be created in the IOPath and then copied into the respective output folder

8. Multi-Parameter Sweeping process can be started from MATLAB command line in the

directory of the Multi-Parameter-Sweeping project as shown below:
4\ MATLAB R2022b

Iﬂ E}L I:II:II:I ?j EaFindFiles % EJJ £ Variable E* Lsf Analyze Cade r_a.l E 8} Preferences (% C

o
New Mew Mew Open [l compare Import  Clean EﬂSaveWUrkspacE Favorites @7 Fmerd s Simulink  Layout [\ et path Add-Ons He

Script  Live Script Data  Data @C\earWnrkspa(e = = [Z# Clear Commands =

FILE VARIABLE CODE SIMULINK ENVIRONMENT
L L At ﬁ b C: v Users » MAHAVEER » Desktop » Multi-Parameter_Sweeper_v14.2 » Examples » Multi-Parameter-Sweeper-Example-1 »
¥ Workspace ®

Mame Value >> MultiParameterSwesper
ans 0 ConfigWriter.exe 20

Current Faldes

E cmd “start "MetSim_Mult *“CConfigWriter.exe 30
fileid 3 “CConfigWriter.exe 40
i 50 “CConfigWriter.exes 50
Z LICEMSE_ARG "5053@192.168.04" “CHMultiParamsterSweeper

Figure 8: Running matlab script

9. This starts the Multi-Parameter-Sweeping process which runs NetSim simulations iteratively
for different values of Y parameter of Wireless Node.
10. At the end of the process the Multi-Parameter-Sweeping folder will have the following file and

folders created:
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| Ii.l = | Multi-Parameter-Sweeper

Home Share View

L|'|_._| G{} Cut « LI_'l x @ L']__;“jl\le\-\r item ~

w.| Copy path -TJ Easy access

Pin to Quick Copy Paste Move Copy Delete Rename MNew
ACCESS 2] Paste shorteut tor  tov = folder
Clipboard Jrganize Mew
&« v A <« Multi-Parameter_Swe... » Multi-Parameter-Sweeper v O
~
MName Date modified
7 Quick access
Confighupport 06-12-2023 17:56
@ OneDrive - Personal Data 07-12-2023 11:05
3 This PC |I0Path 07-12-2023 11:08
|_'| configwriter.dll 14-03-2023 1819
¥ Network [#5] ConfigWriter.exe 14-03-2023 18:19
LT ConfigWriter.runtimecenfig.json 14-03-2023 18:19
|j Inputxml 07-12-2023 0%:4
[55] MetricsCsv.exe 14-03-2023 12:19
|_] metricsreader.dll 14-03-2023 18:19
[#=] MetricsReader.exe 14-03-2023 18:19
LT MetricsReader.runtimeconfig.json 14-03-2023 18:19
E MultiParameterSweeper.m 06-12-2023 16:54
E MultiParameterSweeper.py 07-12-2023 11:47
|J MetSimMetricsReader.dll 14-03-2023 18:19
|J MNetSimXmlReader.dll 14-03-2023 18:19
@ result.csv 07-12-2023 11:08
|j Seriptbet 14-03-2023 18:19

Figure 9: After Simulation Multi-Parameter-Sweeping folder contains output files like result.csv, Data etc
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¢ Data: Contains multiple folders created based on date and time of simulation inside which

multiple output folders corresponding to each simulation run, with its name including the value

of the parameters in that iteration gets created.

Data x [EE - 8 X
<« T c J > - Multi-Parameter-Sweeper-Example-1 > Data > Search Data
® New ™ Sort = View (B Details
Name - Date modified Type Size
> M Desktop i ’
| =2 2024-10-29-11.27.13 29-10-2024 11:27 File folder
2024-10-29-11.21.13 x|+
« ~ & 0O > - Data > 2024-10-29-1127.13 >
@ Mew e Sort = View
Na Date modified Type
> i Desktop me Date m y
Output 20
Output_30 20-10-2024 11:27
Output_40 File folder
1item Output_50 29-10-2024 11:27 File folder
@7 result.csy 29-10-2024 11:27 Microsoft
5items

o

X

Search 2024-10-29-1127.13 |

(B Details

Excel C 1K8

Eo

Figure 10: Based on values in the iteration, Output folder gets created in the Data directory inside a folder named as per

date and time of simulation along with a copy of result.csv file.

e Each folder contains the all the output files associated with the simulation run.
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Output 20 X + - = el
& q 6] J > - Data > 2024-10-23-11.27.13 > Output.20 > Search Output_20
@ New Tl Sert = View aas (1 Details
> [ Deskiop Name - Date modified Type Size
ConfigSupport 28-10-2024 15:26 File folder
log File folder
=] Configlogtt Text Document 19KB
DG Configuration.netsim NETSIM File 16 KB
|Z] ethernet_log.txt Text Document 1KB
|Z] Licenselog.txt Text Document TKB
=] LogFiletxt Text Document 5KB
L1 Metricsxml XML Document 12KB
@ MetricsPrint.csv Microsoft Excel C... 4KB
|Z] SpanningTree.tet Text Document 0KB
|5] StaticARP.txt 7 Text Document 1KB
|=] StaticARP1.txt 29-10-2024 11:27 Text Document 1KB
12items E [m|

Figure 11: Each folder contains all the output files and the Metrics.xml file converted to MetricsPrint.csv file

Note: User should keep a back-up of the data folder to avoid data loss.
¢ 10 Path: Used for storing the Configuration.netsim file and the simulation files generated during
each simulation run.
e Result.csv: This is the output log which contains the parameter varied during each simulation
run and the output parameter associated with each run. The result.csv file will also be copied

into the output folder after each simulation.

r result.csv - Ex.. &= - a *
Hormr Inser Page Forrr Data Rewvie View Help D
E17 b Fe v
A B C
¥ THROUGHPUT(Mbps)
2 20 21.616176
3 30 14.703952
L 40 9.561248
5 50 0
B
! ]
resuli ) 1 [¥]

Figure 12: lterated value and Throughput obtained listed in result.csv
Example 1: Modifying a single input parameter and logging a single output parameter
Consider the following Internetwork scenario in NetSim, comprising of a Wired Node, Router, Access

Point and a Wireless Node.
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Figure 13: Network Topology
The network configuration has the initial distance between the Access Point and Wireless Node as 10
meters with the Access Point located at (15,10) and Wireless Node located at (15,20).
Multi-Parameter Sweeper is configured to run simulations for different distance between the Access
Point and Wireless Node by varying the Wireless Node Y coordinate value from 20 to 50 in steps of
10 meters.
The network scenario is saved and the content of the Configuration.netsim file is copied to the Multi-
Parameter-Sweeper directory and renamed as input.xml.
Refer to the Example 1 directory which is part of the project folder (Multi-Parameter-Sweeper_v14.3-

main\Examples\Multi-Parameter-Sweeper-Example-1)

Home Share View
D 4 Cut X L'T'JNEWitEI’I‘I' ﬂ Cpen HHSelectall

! Copy path T | Easy access ~ Edit Select none
Pinto Quick Copy Paste _ Move Copy Delete Rename MNew Properties
access E Paste shortcut to to - folder - &) History DD Invert selection
Clipboard Qrganize New Open Select
« A 3 ThisPC » Downloads » Multi-Parameter_Sweeper_v14.0-main » Examples » Multi-Parameter-Sweeper-Example-1
Name - Date modified Type Size
7 Quick access
ConfigSupport File folder
@, OneDrive - Personal |%] configwriter.dll Application exten... S5KB
3 This PC [] ConfigWriter.exe Application 171 KB
[n) ConfigWriter.runtimeconfig.json JSON File TKB
¥ Network | | Inputxml AML Document 38 KB
[] MetricsCsv.exe Application 58 KB
%] metricsreader.dll Application exten... SKB
[8:] MetricsReader.exe Application 171 KB
o MetricsReader.runtimeconfig json JSOM File TKE
H MultiParameterSweeper.m I File SKB
[# MultiParameterSweeper.py Python File GKE
|%] NetSimMetricsReader.dIl Application exten... 10KE
|%] NetSimXmiReader.dll Application exten... 5KB
=] Script.xt Text Document TKB

Figure 14: Renamed Configuration.netsim to input.xml and pasted in Multi-Parameter-Sweeper directory
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1. The value of the Y coordinate of Wireless Node that is to be modified during each simulation

run is updated (“{0}") in the configuration file as shown below:

T T T —— B sare = | sousion Rswm - B x
B-EEH[9-- e - | BB . £ G Coplar 1
npetaml = %

<?xml version="1.8" encoding="UTF-8" standalone="no"?> T
~ <TETCOS_NETSIM xmlns:ns@="http://www.w3.0rg/2001/XMLSchema-instance" noNamespaceSchemalocation="Configuration.xsd">

> [<EXPERIMENT_INFORMATION=...</EXPERTMENT_INFORMATION>|
> [KGUI_INFORMATION>. . .</GUI_INFORMATION>]

~  <NETWORK_CONFIGURATION>

v <DEVICE_CONFIGURATION DEVICE_COUNT="4">

>

>

>

-

<DEVICE KEY="WiredNode" DEVICE_NAME="Server_1" DEVICE_ID="1" TYPE="NODE" WIRESHARK_OPTION="Disable" INTERFACE_COUNT="1" D
<DEVICE KEY="Router" DEVICE_NAME="Router_2" TYPE="ROUTER" DEVICE_ID="2" WIRESHARK_OPTION="Disable" INTERFACE_COUNT="2" DE

<DEVICE KEY="Accesspoint" DEVICE_NAME="Access_Point_3" DEVICE_ID="3" TYPE="ACCESSPOINT" WIRESHARK_OPTION="Disable" INTERF,
<DEVICE HEY="WirelessNode" DEVICE_NAMNE="STA_4" DEVICE_ID="4" TYPE="NODE" WIRESHARK_OPTION="Disable” INTERFACE_COUNT="1" D]
<P0S_3D X_OR_LON="15"[Y_OR_LAT="10}"] Z="6" COORDINATE_SYSTEM="Cartesian" ICON_ROTATION="@" />
> [<INTERFACE ID="1" INTERFACE_NAME="Interface 1 (Wi" INTERFACE TYPE="WIRELESS">...</INTERFACE>
> LAYER TYPE="APPLICATION_LAY"> <ILAVLF€>‘
> [KLAYER TYPE="TRANSPORT_LAYER">...</LAYER>|
b KLAYER TYPE="NETWORK_LAYER">...</LAYER>]
</DEVICE>
</DEVICE_CONFIGURATION>
b [<CONNECTTION>. . . </CONNECTION>|
> <APPLICATION_CONFIGURATION COUNT="1">...</APPLICATION_CONFIGURATION>|
</NETWORK_CONFIGURATION=
> <STMULATION_PARAMETER SIMULATION_EXIT_TYPE="Time" SIMULATION_TIME="18"> </SIMULATION_PARAMETER>|

b <PROTOCOL_CONFIGURATION=>...</PROTOCOL_CONFIGURATION=|
> <STATISTICS_COLLECTION=>...</STATISTICS COLLECTION>]
</TETCOS_NETSIN>

0 b e und . [rs] e cur

Figure 15: Modified Y coordinate of Wireless Node in input.xml

2. The Script.txt file is updated with the details of the output parameter to be read from the
Metrics.xml file and added to the result csv log file. In this case the Application throughput is to

be logged for each simulation run.

| Seript.txt - Notepad — O X
File Edit Format View Help

|MENU NAME="Application_Metrics"

TABLE NAME="Application_Metrics"

SET A="Throughput (Mbps)" WHERE "Application Id"="1"

Figure 16: The application throughput is to be logged for each simulation modified in Script.txt
3. MultiParameterSweeper.m is updated to pass the Y coordinate value during each iteration to
generate Configuration file run simulation and update the result csv log.
The MultiParameterSweeper script modified for running simulations for different values of Y
coordinates starting from 20 up to 50 in steps of 10 is shown below:
o Avresult.csv file is created and added with headings Y and Throughput (Mbps).
o A MetricsPrint.csv is created inside every output folder.
e For loop is set to iteratively run simulations for values starting from 20 to 50 in steps of 10.
e The value of the parameter Y in the current iteration is written to the result log file for analysis.
e The value of the parameter Y in the current iteration is passed as input to ConfigWriter

executable to generate Configuration.netsim file for each simulation.
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¢ NetSim simulation is run via CLI mode by passing the apppath, iopath and license server

information

o Configuration file and Metrics file are copied and renamed appending the value of the

parameter in the current iteration.

The MultiParameterSweeper.m matlab script modified for running simulations for different values of Y

coordinates starting from 20 up to 50 in steps of 10 is shown below:

Il MultiParameterSweeper.m ar

NO B W N

34

% Set the path
NETSIM_PATH =
LICENSE_ARG

%LICENSE_ARG =

used for simulation.
v14_2\pin\bin_x64";

""; %MNode Locked license

% Set NETSIM_AUTO environment variable to avoid keyboard interrupt at the epd of each simulation
setenv('NETSIM

% Create IOPath d
% the simulation

input Configuration.netsim file and

each iteration

% Create Data directory to store the Configuration.netsim and the

% Metrics.xml il a

if(~isfolder('Data'))
mkdir Data

end

ssociated with each iteration

% Clear the IOPath folder if it has any files created during previous
delete('IOPath\*')

le if it already exists

% create a csv file to log the output metrics for analysis csvfile
fileid=fopen(‘'result.csv’,'w');

% Add headings to the CSV file
I fprintf(fileid, 'Y, Throughput(Mops) );l
fclose(fileid);

Figure 17: To Create result.csv file, added with headings Y and Throughput (Mbps) and NetSim installation Path and

License information

e NETSIM_PATH variable is set to the path of NetSim 64-bit binaries in the install directory or

workspace in the system.

e LICENSE_ARG variable is set to the license server details

o Avresult.csv file is created and added with headings Y and Throughput (Mbps).

| MultiParameterSweeper.m +
su m Licale @ 1 uLUET T TSy T AT IO T Uay - O T T O T e T S S OIS — IS T I U Ta— T OO
37 today = datestr(now, 'dd-mm-yyyy-HH.MM.55");
38 mkdir('Data’,today)
39
4e % Iterate based on the number of time simulation needs to be run and the
a O
42
43 if(isfile( 'Configuration.netszim"))
44 delete Configuration.netsim
45 end
46
a7 if(isfile("IOPath\
43 delete( ' I0Path\Configura
49 end
50
51 if(isfile( IOPath\}
52 delete( ' IOPath’
53 end
54
55 %Call Configliriter.exe with arguments as per the number of variable parameters in the input.xml file
56 |cmd="€on‘; !
57 disp(cmd)
system(cmd);

Figure 18: Varying Distance and set license server information

e For loop is set to iteratively run simulations for values starting from 20 to 50 in steps of 10.
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The value of the parameter Y in the current iteration is passed as input to ConfigWriter
executable to generate Configuration.netsim file for each simulation.
| Editor - CAUsers\HP\QneDrive\Desktop\ToDo\Multi-Parameter_Sweeper v13. pl P: + per-Example-T\Multi per.m = u] X

EDITOR B EeeDl@e

o = " (] Compare ~ | ™1 <& % m:f:] &7 Profiler %I = S P CN

New Open Sove (Zyprint = GoTo PN [ Analyze Run e

- - ~ A Bookmark ¥ - Section B Run ta End
FILE NAVIGATE CODE ANALYZE SECTION RUN

Refactor # &
-

| MultiParameterSweeper.m L+
94 i

95
%
97
98
98
188
101

d)
fprintf(fileld, ", );
12 felose(fileid);

13 end
114 movefile('Script.txt’,filename);

17 else
113 %Update the output Metric as crash if Metrics.xml file is missing

2 % Name of the Output folder to which the result will be saved
7 I-CILTPUT_PATH = "Data\"stoday+"\Output_"+string(i); | -

Figure 19: Modify parameters in MultiParameterSweeper.m
The value of the parameter Y in the current iteration is written to the result log file for analysis.
Configuration file and Metrics file are copied and renamed appending the value of the
parameter in the current iteration.
Multi-Parameter Sweeping process can be started from MATLAB command line in the directory

of the Multi-Parameter-Sweeping project as shown below:

4\ MATLAB R2022b - trial use = m] x

: = ) EB Variable » Analyze Cod
B E o . [ Find Files A (fY o Varable L Laf Analyze Code al

B
Fg Save Workspace & Run and Time Simulink | ENVIRONMENT = RESOURCES

|
New New MNew Open (] Compare Import  Clean Favorites -
Script Live Script = =4 Data Data @ Clear Workspace = = lg# Clear Commands ~

FILE WARIABLE CODE SIMULINK
S At ¥ b Users ¥ HP » OneDrive ¥ Desktop ¥ ToDe » Multi-Parameter_Sweeper_v13.2 ¥ Examples » Multi-Parameter-Sweeper-Example-1 M

Current Folder Gl Command Window

- -

Mame f{ »>» MultiParameterSweeper
D configwriter.dll
ConfigWriter.exe |
LT ConfigWriter.runtimecenfig json
K inputxml
F MetricsCav.exe
Details ~

Workspace ®

Name Value

Figure 20: Running matlab script

This starts the Multi-Parameter-Sweeping process which runs NetSim simulations iteratively for
different values of Y parameter of Wireless Node.
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At the end of the process the Multi-Parameter-Sweeping folder will have the following file and folders
created:

| 4] = | Multi-Parameter-Sweeper-Example-1

Home Share WView

L|1_'| J DE} Cut « = x ﬁl E‘_] Mew item = Iil ra Open ~ E Select all
Pin to Quick Copy Paste - Copy pain Move Copy Delete Rename Mew d R Properties Fat select none
access |#] Paste shortcut to= ta~ - folder - Histary DD Invert selection
Clipboard Organize New Open Select
« v 4 <« Examples » Multi-Parameter-Sweeper-Example-1 v O 2 Search Multi-Parame
~
MName Date modified Type Size
7 Quick access
ConfigSupport 07-12-2023 14:41 File folder
@& Onelrive - Personal Data 07-12-2023 15:30 File folder
1 This PC 10Path File folder
%] configwriter.dil Application exten... SKE
¥ Network [®] ConfigWriter.exe Application 171 KE
LT ConfigWriter.runtimecenfig,json JSOM File TKE
|| Inputsml XML Document 3B KB
[] MetricsCsv.exe Application 58 KB
%] metricsreader.dll Application exten... 5KB
[ MetricsReader.exe Application 17T1KE
o MetricsReader. runtimeconfig.json JSON File TKE
E MultiParameterSweeper.m M File 5KB
[# MultiParameterSweeper.py Python File GKB
|| NetSimMetricsReader.dll Application exten... 10 KB
%] NetSimXmiReader.dll Application exten... SKE
@ result.csv Microsoft Excel C... TKE
|=] Scriptbxt 14-03-2023 1&:19 Text Document TKE

Figure 21: After Simulation Multi-Parameter-Sweeping folder contains output files like result.csv, Data etc
o Data: Contains multiple folders corresponding to each simulation run, with its name including
the value of the parameters in that iteration. The output folders will be created inside folder

with name in the format Year-Month-Day-Hours-Minutes-Seconds.

Dat: x |+ - a e ]
<« 1T c Q > - Multi-Parameter-Sweeper-Example-1 > Data > Search Data
® New Tl Sort = View (B Details
e Name Dat
| =2 2026-10-29-11.22.13 2 File folder
2024-10-29-127.13 X |+ - 8 X
< A G > - Data > 2024-10-29-112713 > Search 2024-10-29-11.27.13
@ New T Sort = View (B Details
N Date dified
> i Desklop bt
|7 output 20 2
Output 30
Output 40
1item Output 50 File folder
B resubtcsy Microsoft Excel C 1kB
|
|
|
Sitems =0

Figure 22: Based on distance Configuration.netsim files created in output folder

e Each folder contains the all the output files associated with the simulation run.
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Output_20 X +
& ™ c Q> Data > 2024-10-29-11.27.13 > Output20 >
) New Tl Sort = View
> B Deskiop Mame Date modified Type
ConfigSupport -10-2024 15:26 File folder
log 0-2024 11:27 File folder

= Configlog.txt

04 Configuration.netsim
= ethernet_log.txt

= Licenselog.txt

|=| LogFilext

(D Metrics.eml

@ MetricsPrint.csv

|=| SpanningTree.txt

|= StaticARP.txt

5] StaticARP1.oxt

12items

24 11:27 Text Document

0-202411:27 METSIM File
2411:27 Text Document
0-202411:27 Text Document
2411:27 Text Document
24 11:27 XML Document
2411:27 Microsoft Excel C...

24 11:27 Text Docurmnent

24 11:27 Text Docurment

-202411:27 Text Document

vi4.4

Search Output_20

(B Details

19 KB
16 KB
1KB
1KB

3KB

4KB
0KB
TKB

1KB

[=]o

Figure 23: Each folder contains the all the output files

e |OPath: Used for storing the Configuration.netsim file and the simulation files generated during

each simulation run.

o Result.csv: This is the output log which contains the parameter varied during each simulation

run and the output parameter associated with each run.

Py

\

e result.csv - Fx... = - O x
Hormr Inser Page Forrr Data Revie View Help D
E17 he Fe v
A B C
¥ THROUGHPUT({Mbps)
2 20 21.616176
3 30 14.703952
4 40 9.561248
5 50 0
6
! ]
resuli ® ] [v]
EH Ml -——+ 0m

Figure 24: Distance Vs. Throughput obtained in result.csv

Varying multiple network parameters

In order to vary multiple network parameters during the multi-parameter sweep process each

parameter in the input.xml file can be modified as {0},{1},{2},{3},..{n} respectively.

Logging multiple output parameters

Each output parameter that is to be logged should be part of the Script.txt file. However, the Script.txt

file should contain only the details of one output parameter during the call to MetricsReader.exe.

© TETCOS LLP. All rights reserved
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To log multiple parameters, multiple script files can be used. If n output parameters are to be logged,
then there can be script1.txt, script2.txt, script.txt in the sweeper folder.

For Example, there can be two Script files as shown below:

Name Dte modified Type Size

Data File folder

10Path File folder
[2] configwriter.dil Application exten... SKB
W] ConfigWiter.exe Application 171 KB
T ConfigWriter.runtimeconfig.json JSON File 1 KB
€ inputxmi Microsoft Edge H... 37KE
W MetricsCsv.exe Application 58 KB
[E] metricsreader.dil Application exten... 5KB
[] MetricsReader.exe Application 171 KB
LT MetricsReader.runtimeconfig.json JSON File 1KB
] MuttiParameterSweeper.m M File 7KB
[ MuttiParameterSweeper.py Python source file 2KB
[] NetSimMetricsReader.dil Application exten... 10 KB
[%) NetSimXmiReader.dil Application exten... 5KB
B3] result.csv Microsoft Excel C... 1 KB
|=| Script.xt Text Document 1KB
|=| Script2.txt Text Document 1KB

Figure 25: Multiple output parameters

Example 2: Modifying multiple input parameters and logging multiple output parameter

1. Consider the following interwork scenario in NetSim, comprising of a Wired Node, Router,

Access point and a Wireless Node.

2. Set grid length to 60m x 60m grid setting property panel on the right. This needs to be done
before the any device is placed on the grid.
3. Distance between Access Point and the Wireless Node is set to 10m
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4. Set DCF as the medium access layer protocol under datalink layer properties of access point
and wireless node. To configure any properties in the nodes, click on the node, expand the
property panel on the right side, and change the properties as mentioned in the below steps.

5. WLAN Standard is set to 802.11ac and No. of Tx and Rx Antenna is set to 1 in access point
and No. of Tx is 1 and Rx Antenna is set to 1 in wireless node (Right-Click Access Point or
Wireless Node > Properties > Interface Wireless > Transmitting Antennas and Receiving
Antennas) and Bandwidth is set to 20 MHz in both Access-point and wireless-node Transmitter
Power set to 100mW in both Access-point and wireless-node.

Wired Link speed is set to 1Gbps and propagation delay to 10 us in wired links.
Channel Characteristics: Path Loss Only, Path Loss Model: Log Distance, Path Loss Exponent:
3.5.

8. Configure an application between any two nodes by selecting a CBR application from the Set
Traffic tab in the ribbon on the top. Click on created application and expand the application
property panel on the right and set transport protocol to UDP, packet size to 1460 B and Inter
arrival time to 116.8 ps.

9. Application Generation Rate: 100 Mbps (Packet Size: 1460, Inter Arrival Time: 116.8 ps)

10. Run the simulation for 10s.

11. The network scenario is saved and the content of the Configuration.netsim file is copied to the
Multi-Parameter-Sweeper directory and renamed as input.xml.
12. Refer to the Example 2 directory which is part of the project folder (Multi-Parameter-

Sweeper_v14.3\Examples\Multi-Parameter-Sweeper-Example-2).

| [ | = | Multi-Parameter-Sweeper-Example-2

Home Share View

/ i = M
e D o cut + E| x _L 4 New item J 1) open - [ setectan
=| % Copy path 7 | Easy aceess ~ /| Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename Mew Properties
e [7] Paste shorteut o 1o~ = el = @ History ] Invert selection
Clipboard QOrganize New Open Select
« v o < Multi-Parameter_Sweeper_v14.0-main » Examples » Multi-Parameter-Sweeper-Example-2 N V]
Mame Date modified Type Size
7 Quick access
ConfigSupport 07-1 :39 File folder
@ OneDrive - Personal % configwriter.dll Application exten... 5KB
[ This PC [ ConfigWriter.exe Application 171 KB
LT ConfigWriter.runtimecenfig,json JSON File 1KB
o Metwark 7 Inputxml XML Document 38KB
[&] MetricsCsv.exe Application 58 KB
% metricsreader.dll Application exten... 3KB
[ MetricsReader.exe Application 171KB
Ing MetricsReader.runtimeconfig json JSON File 1KB
E MultiParameterSweeper.m M File TKE
B MultiParameterSweeper.py Python File 2Ke
% NetSimMetricsReader.dll Application exten... 10KB
7] NetSimXmlIReader.dll Application exten... 5KE
=] Scriptl et Text Document 1K8
=] Script2 it Text Document 1K8

Figure 26: Renamed Configuration.netsim to input.xml and pasted in Multi-Parameter-Sweeper directory

13. In the Input.xml file the value of the input variables are modified as shown in the table below:
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Bandwidth (MHz)

{0}

Tx Antenna Count

{1}

Rx Antenna Count

{2}

Inter Arrival Time (Microseconds) {3}

Table 1: Variables are modified to the input.xml file

00 fe tr Vew Gt Pt Dog KWL Ter A Teck Gimiow Wndow Hep | O Semche | Soutort

B-#*B8 9-

<DEVICE_CONFIGURATION DEVT!

Pansch.- | BB(E)

g*"UTF-8" standalones"no"?>
+ 3 »

mal ocation="Conig

xsd®>

Rome -

& e Copiot 122

[ I mmm——=Y

<7xal version=*1.6" en
v <TETCOS_NETSTM xmlns:n

<TNTE

5
>
v <HETWORK_CONFIGURATION>
5
5

<POS_30 X_OR_LO
v <INTERFACE
3 ELAYER TYPE
v <LAYER TYPE=

</APPLICATION>
</APPLICATION_CONFIGURATION>
v

25%9" COORDINATE_SYSTE
Tnterface_1 (Wireless)"
)

rtesian® ICON_ROTATION="0" />
RFACE_TYPE="WIRELESS">

L R
TCAL_LAYER">

<PROTOCOL NAWE="IEEEBO2.11" SETPROPERTY="TRUE">
<PROTOCOL_PROPERTY CONNECTION_MEDIUM="WIRELESS® STANDA
<ANTENNA SUBLAYER_NAME="Antenna® ANTENNA_WEIGHT="1"
</PROTOCOL_PROPERTY>
</PROTOCOL>
</LAYER>
</INTERFACE:

</INTERFACES,

“AccessPoint . png">

SOURCE_ID="1" DESTINATION_COUNT="1" DESTINATION_ID=*4* START_TINE="0* END_TINE=!

sI BANDWIOTH="{0}"

i © 1o issues founs 4 P inaos s conves s o

Figure 27: The above table 3 Variables are modified in input.xml file

vi4.4

14. The matlab script MultiParameterSweeper.m is modified to run simulation for all possible

combinations of Bandwidth and Tx Antenna Count and Rx Antenna Count with the respective

values of IAT that is calculated.

fprintf(fileID, 'CHANNELBANDWIDTH_MHz,Tx_ANTENNA_COUNT,RX_ANTENNA_COUNT,INTER_ARRIVAL_TIME(micre sec),Data Packe

| MultiParameterSweeperm | + |

19 % Clear the IOPath folder of any pre-existing files
20 delete('IOPath\*');

21

22 % Define the parameter ranges and reference values
23 bandwidth = [2@, 48];

24 Tx_Antenna_count = [2, 4, 6, B];

25 Rx_Antenna_count = [2, 4, 6, 8];

26 ref_iat = 10000;

27

28 % Delete result.csv if it already exists

29 if isfile('result.csv')

30 delete( 'result.cs -

31 end

32

33 % Create a CSV file to log the output metrics for analysis
34 fileID = fopen('result.csv', 'w');

35

36 fclose(filelD);

37

38 % Create a folder with the current date and time in the Data directory
39 today = datestr(now, 'yyyy-mm-dd-HH.MM.S5');

40 foldername = fullfile('Data’, today);

41 mkdir(foldername);

42

43 % Iterate over parameters and run the simulation
44 for i = 1:length(bandwidth)

45 for j = 1:length(Tx_Antenna_count)

46 for z = 1:length(Rx_Antenna_count)

47 % Calculate the inter-arrival time

48

iat = ref_iat / ((bandwidth(i) / 1@) * (Tx Antenna_count(j) / 2));

© TETCOS LLP. All rights reserved
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15. Multiple parameters are read from the Metrics.xml file and logged in the results.csv file along
with the input parameters such as CHANNELBANDWIDTH_MHz, TX_ANTENNA_COUNT,
RX_ANTENNA_COUNT, INTER_ARRIVAL_TIME (micro sec).

Throughput (Mbps)

Data Packets transmitted
Table 2: User need to modify these two parameters in Script files

16. Two script text files namely Script1.txt and Script2.txt are created with information to read each
of the parameters from the Metrics.xml file. The variable OUTPUT_PARAM_COUNT is set to
2 as per the number of Script files.
Script1.txt

| Script1.xt - Notepad — O >

File Edit Format View Help

MENU MAME="Application Metrics"

TABLE NAME="Application Metrics™

SET A="Throughput (Mbps)" WHERE "Application Id"="1"|

Figure 29: The application throughput is to be logged for each simulation modified in Script1.txt

Scritp2.txt

| Script2.txt - Motepad - O *

File Edit Format View Help

MENU NAME="Link Metrics"

TABLE NAME="Link_Metrics"

SET A="Packets tr‘ansmitted\bata" WHERE "Link_id"="Al1"

Figure 30: The Data Packets transmitted is to be logged for each simulation modified in Script2.txt

17. In the matlab script MultiParameterSweeper.m, MetricsReader is called to log each parameter
specified in the script text files separating the entries with a comma (“,”). If simulation crashes,
without generating the output Metrics.xml, then “crash” message is written to the log for each
output parameter. The input parameters that were varied during each simulation run are also

logged in the results.csv file.
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| Editor - C:\Users\HP\OneDrive\Desktop\ToDa\Multi-Parameter_Sweepsr_v13.2\E Paramet

per-Example-2\Multi

vi4.4

BRI o Er o |
b s

@%

E| [£] section Break

'{IF' '} E (=) Compare = = s 4 & Profiler
New Open Save (= print + GoTo AFind ™ Refactor B [ Analyze Run e et Step  Stop
- - - ~ A Bookmark * - - Sactmn B2l Run to End -
FILE NAVIGATE coDE ANALYZE SECTION RUN =
| MultiParameterSweeper.m |+ |
15 -
116 QUTPUT_PARAM_COUNT=2;
117
18 %changes regiured starts
119 if(isfile( ' I0Path\Metrics. ml'})
120
121 Fileid=Fopen( result.csv’,’a’);
122 if(fileig)
123 Fprintf(fileid, '\n¥d,%d,%d,%F, ', bandwidth(i), Tx_Antenna_count{5),Rx_Antenna_count(z},iat);
124 feloselfileid);
125 end
126 4 F(OUTPUT_PARAM_COUN
127 system(“Me vy
128 else
129 =] for n = 1 : OUTPUT_PARAM_COUNT
138 filename='Script'+string(n)+
131 movefile(filename, Sc
132 systen(“Metr
133 Fileid=fopen(
134 $F(Fileid)
135 Fprintf(Fileid,’, );
136 Felose(Fileid);
137 end
138 movefile( ' Script.txt’,filename);
133 F end
140 end
141 else
142 %Update the output Metric as crash if Metrics.xuml file is missing
143 fileid=fopen( ' result Lat);
194 iF(Fileiq)
145 fprintf(fileid, " ,%d,%F, crasn, ' bandwidth(1), Tx_Antenna_count(3),Rx_Antenne_ceunt(z), at);
146 Fclose(fileid);
147 end
148 end -
Zoom: 90% UTF-2 CRLF | script n 1 Col 1

Figure 31: Modify matlab script MultiParameterSweeper.m file

18. The simulation Configuration file and all the output files associated with each simulation run is

saved to folders with name including the bandwidth and DL MIMO count values that were used

during each simulation run.

[# Editor - C\Users\HP\OneDrive\Desktop\ToDo\Multi-Parameter_Sweeper_v13.2\Examples\Multi-Par
EDITOR

o T B Bcompere - # o
(4 Find

Save 5 print ~ GoTo Refactor

- = + [ Bookmark - -

FILE NAVIGATE CODE

& Profiler

New Open [ Analyze

ANALYZE

per-Example-

EI [2] Section Break

pun [ Run and Advance
Section 3} Runto End

SECTION

iParameterSweeper.m

b &

Run

Step

RUN

Stop

o x

B sR9ce0@@

L]

| MultiParameterSweeper.m |+ |

141 else

142 %Update the output Me
13 fileid=fopen(’
144 1f(Fileid)

145 Fprintf(Fileid, '\
146 fclose(fileid);
147 end

18 end

149

ic as crash if Metrics.xml file is m

BERH

issing

%d,%d,%F,crash, ' bandwidth(i), Tx_Antenna_count(j),Rx_Antenna_count(z),1at);

158 % Name of the Output folder to which the result will be saved
151 QUTPUT_PATH = "Data\"+today+"\Output_"+string(bandwidth(i)}+"_
152
153 1£(~isFolder (OUTPUT_PATH))
154 mkdir (QUTPUT_PATH)

155 end

156
157 % Creste a copy of result.csv file present in sweep folder to o
158
159
160
161
162 % Create a copy of all files that is present in IOPATH to the @
163 movefile( IOPathy*",OUTPUT_PATH)

*+today)

w', "Data

“+string(Tx_Antenna_count(3))+"_

ate-time

esired output location

"+string(Rx_Antenna_count(z)};

164
165 % Delete Configuration.netsim file created during the last iter;
sime

166
167
168
169
178 if(isfile(
171 delete(’
172 end

173 | end

174 [ end

Figure 32: Modify matlab script MultiParameterSweeper.m file

ation

Zoom: 0%

UTF-8

CRLF

script

Col 1

19. Multi-Parameter Sweeping process can be started from MATLAB command line in the directory

of the Multi-Parameter-Sweeping project as shown below:

© TETCOS LLP. All rights reserved
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4\ MATLAB R2022b - trial use — (] *
BECm - - Gweecion SRRSO « -

@ EII:II:I ™ [ Find Files & w bz, Variable = E* L& Analyze Code L-tr_aJ

|
New New MNew Open [l Compare Import  Clean %SaveWorkspa(e Favorites éPRun and Time Simulink = ENVIRONMENT | RESOURCES
Script  Live Script = Data  Data @ClearWnrkspace =~ = |z# Clear Commands +
- —
FILE WARIABLE CODE SIMULINKE &
G HalH b Coo» Users » HP » OneDrive » Desktop » ToDo » Multi-Parameter_Sweeper v13.2 » Examples » Multi-Parameter-Sweeper-Example-1 ME
Current Folder ON Command Window @
Mame f{ »>» MultiParameterSweeper

B configwriter.dil

ConfigWriter.exe |

LT ConfigWriter.runtimecenfig json

© inputxml

T MetricsCsv.exe
Details -
Workspace @
Name Value

Figure 33: Running MATLAB script.
This starts the Multi-Parameter-Sweeping process which runs NetSim simulations iteratively for

different combinations of input parameters.
At the end of the process the Multi-Parameter-Sweeping folder will have the following file and folders

created:

M + | Multi-Parameter-Sweeper-Example-2

H1_'| —‘ o cut <+ B x iﬁ Ty New item ~ \ﬂ 1 Open - [ selectall
W Copy path 7] Easy access ~ Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename  Hew Properties
access |7] Paste shortcut tor tov - folder - Histary DDInvertselectian
Clipboard Organize New Open Select
« © 4 || « Multi-Parameter Sweeper v14.0-main > Examples » Multi-Parameter-Sweeper-Example-2 v B
Name . Date modified Type Size
st Quick access
ConfigSupport File folder
@ OneDrive - Personal Data File folder
[ This PC |1OPath File folder
[5] configwriter.dil Application exten... 5KB
=¥ Network (5] ConfigWriter.exe Application 171 KB
LT ConfigWriter.runtimeconfigjson JSON File 1KB
[ Inputxm XML Document EY
(5] MetricsCsv.exe Application 58KB
%] metricsreader.dll Application exten... 3KB
[#] MetricsReader.exe Application 171 KB
T MetricsReader.runtimecanfigjson J5ON File 1KB
Bl MultiParameterSweeper.m M File 7KB
Ed MultiParameterSweeper.py Python File KB
[£] NetSimMetricsReader.dIl Application exten... 10KE
[5] NetSimXmiReader.dll Application exten... 5KB
@ result.csv Microsoft Excel C... 6KB
5] script it Text Document 1KB
[E] scriptz et Text Document 1KB

Figure 34: After Simulation Multi-Parameter-Sweeping folder contains output files like result.csv, Data etc

20. Data: The Data directory contains multiple output folders with the output files associated with

each simulation run.
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Data + - o X
<« 4 G 0 > - Eamples > Multi-Parameter-Sweeper-Bample-2 > Dam >
New < =y @ o
mam 2 o
) Deskop
2024-10-29-115853 =)
o = o o

EHo

Figure 35: Based on input parameter Configuration.netsim and other files created in output folder

21. 10Path: Used for storing the Configuration.netsim file and the simulation files generated during
each simulation run.
22. Result.csv: This is the output log which contains the parameter varied during each simulation

run and the output parameter associated with each run.

H - N result.csv - Excel Nitin Yerra B O i
Home  Inset  Pagelayout  Formulas  Data  Review  View  Help Q  Tell me what you want to do (o)
AL - fe || CHANNELBANDWIDTH_MHz v
A B c D E F G H [=]
1 [CHANNELBANDWIDTH MHz |rx ANTENNA_COUNT RX_ANTENNA_COUNT INTER_ARRIVAL TIME(micro sec) Data Packets transmitted THROUGHPUT(Mbps)
H 20 2 2 5000 5990 2.327824
3 20 2 a 5000 5990 2.327824
4 20 2 6 5000 5990 2.327824
s 20 2 s 5000 5990 2.327824
6 20 a 2 2500 11982 4659152
7 20 a a 2500 11982 4659152
8 20 a 6 2500 11982 4659152
E] 20 4 8 2500 11382 4659152
10 20 [ 2 1666.666667 17573 6.955144
1 20 6 1 1666.666667 17573 6.988144
12 20 6 6 1666.666667 17573 6.985144
13 20 6 8 1666.666667 17573 6.985144
4 20 s 2 1250 23959 9.3148
15 20 s 1 1250 23959 9.3148
16 20 s 6 1250 23959 9.3148
7 20 s 8 1250 23959 9.3148
18 20 2 2 2500 11982 2659152
19 20 2 1 2500 11982 4659152
20 20 2 6 2500 11982 4659152
21 a0 2 8 2500 11982 4659152
22 a0 a 2 1250 23959 9.3148
23 a0 a a 1250 23959 9.3148
24 a0 a 6 1250 23959 9.3148
25 a0 a g 1250 23959 9.3148
26 a0 [ 2 8323333333 35043 13.973952
27 a0 [ a 8323333333 35043 13.973952
23 a0 [ 6 8323333333 35043 13.973952
29 a0 [ g 8323333333 35043 13.973952
30 a0 3 2 625 47335 17.950992
31 a0 3 a 625 47929 18.63544
32 a0 3 6 625 47929 18.63544
33 a0 3 8 625 47929 18.63544 |
34
result ® [T ] O]

Figure 36: Based on script result stored in result.csv file

Advanced use cases:
1. Running the sweeper with binaries of a modified workspace.

When the source codes of a workspace are modified, a warning message will be displayed in
the simulation console waiting for user interrupt, as shown below:
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(this may take upto 2 min) -

NetSim License Manager Start. Checking for licenses available (this may take upto 2 min) -

ype>Components>

wn if users link their own code to NetSim.

Figure 38: Running Sweeper through command prompt
To suppress this message and user interrupt, so that the sweeper runs without requiring any

intervention, follow the steps given below:
o Open the current workspace location by going to Your Work-> Workspaces-> Open
Workspace Location.
o Go the bin_x64 directory and rename the Checksum.txt file to say,

Checksum_backup.txt as shown below:

v < | bin_x64 - ] hed
“ Home Share View o
& cut < | x _:E 7 New item ~ w “Hopen ~  HHselectan
=l 4 s copy path £ Easy access ~ — } Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename New Properties
access Paste shortcut to~ tor - folder - & History JJInvert selection
Clipboard Organize New Open Select
< v o <« Workspaces » T40VER » bin_x64 v O Search bin_x64
Name Date modified Type Size @
7 Quick access
5G_BLER File folder
@ OneDrive - Personal 3GBeamnforming File folder
0 This PC ] AESEncryption.dil Application exten... 13 KB
& AESEncryption.pdb Program Debug D... 1,156 KB
¥ Metwork 9 Animation.dil Application exten... 20KE
B Animation.pde Program Debug D... 506 KB
£ AODVDIlpdb Program Debug D... TIEKB
3 ApplicationDil.pdb Program Debug D... 716 KB
P ARPDILpdb Prograr Debug D... 532 KB
¢ BatteryModel.dll Application exten... 15 KB
3 BatteryModel.pdb Program Debug D... 580 KB
& CellularDll.pdb Program Debug D.. 348 KB
-| Checksum_backup.txt txt Text Document 3KB
3 ChecksumCalculator.pdb Program Debug D... 412KB
*| ChildProcess.dll Application exten.., 13 KB
¢ Cllinterpretor.dil Application exten... 29 KB
B Cliinterpretor.pdb Program Debug D... 212KB
& CognitiveRadioDll.pdb Program Debug D... 652 KB v
148items  1item selected 232KB  State: 3R Shared -

Figure 39: Renaming the checksum.txt file
Now upon running any further simulations, warning messages will not be printed in the

simulation console and no user intervention will be required.
Sweeping Configuration files that has other associated files

There can be cases where a Configuration file requires other supporting files such as:
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e Mobility — Mobility text file.

e Static route text files

e ACL input

o SUMO configuration files in case of VANET, etc
In such cases, the associated files can also be placed in the sweeper folder which contains
the input.xml file and code can be slightly modified to copy all associated files when copying
the Configuration file to the IOPath.
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