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QoS (Quality of Service) results for throughput, packet loss and delay
as well as data transfer process performance tests were carried out with
the NS-3 simulator based on the number of nodes that are continuously
added according to the scenario on the ad hoc network. The scenario
of adding nodes is carried out in stages starting from 10 nodes, in-
creasing to 20 nodes, up to 40 nodes. The results of the analysis and
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measurements obtained for throughput produce an average value of
3.1872 Kbps so that it is included in the good category. The packet
loss parameter produces an average value of 3.48% which is included
in the good category and the delay parameter produces an average
value of 6,824 ms which is also included in the good category. The
final results of the ad hoc network simulation process with NS-3 are
presented in graphical view.

1. INTRODUCTION

available wireless network or network ser-

Wireless network has become one of the com-
mon services in many public services pro-
vided to users which can be accessed through
various communication devices, such as; lap-
tops, smartphones, tablets and other devices
that support wireless network services. These
services have helped users a lot in the process
of searching for information and other daily
activities. A wireless computer network
known as a Wireless LAN (WLAN) with the
IEEE 802.11 standard [1]. The evolution of
wireless devices continues to grow and is in-
creasingly diverse based on radio waves, such
as; remote control, cordless phone and so on.
The need to make various devices easy to
carry (mobile) and easy to connect to the

vices. Devices or nodes on the WLAN use the
same frequency channel and SSID which
shows the identity of the wireless device.
Wireless networks have two modes that can
be used, namely infrastructure and Ad-Hoc.
Infrastructure configuration is communica-
tion between devices through a terminal ac-
cess point on the WLAN. Ad-Hoc mode is di-
rect communication between several network
devices using wireless devices [2]. Ad Hoc
Mode is a wireless network model of mobile
devices that can be setup dynamically from
anywhere and anytime [3]. Network Simula-
tor version 3 (NS-3) is a discrete-event net-
work simulator, targeted primarily for re-
search and educational use. NS-3 is free
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software, licensed under the GNU GPLv2 li-
cense, and is publicly available for research,
development, and use. The goal of the ns-3
project is to develop a preferred, open simula-
tion environment for networking research: it
should be aligned with the simulation needs
of modern networking research and should
encourage community contribution, peer re-
view, and validation of the software [4]. NS-
3 was developed with the C++ programming
language. NS-3 is a simulator capable of sim-
ulating various routing protocols on an ad-hoc
networking model and supports many popular
network protocols. Ad hoc network simula-
tion process on NS-3 by creating simulation
scenarios. Each NS-3 object has a set of at-
tributes (name, type, initial value). Other NS-
3 features can be integrated with other soft-
ware such as wireshark which can be used to
view trace output. The representation of sim-
ulation data results on the NS-3 can be dis-
played in graphical view, making it easier to
analyze and evaluate the results of an ad hoc
network model to be tested and simulated.

In this research will be tested and simulated
the performance of the data transfer system
using NS-3 based on the number of nodes
which will continue to be added according to
the scenario. The results obtained in the sim-
ulation process with NS-3 will be measured
by QoS (Quality of Service) for throughput,
packet loss and delay values in ad hoc net-
works. Furthermore, the results of the simula-
tion process with NS-3 will be presented in
graphical view.

2. METHODS
The stages of research conducted in this study
are as follows;

2.1. Create Simulation Scenario

The simulation scenario process that will be

carried out is as follows;

1. Running NS-3 simulator-> the user will
run the command by typing the source
script contained in the NS3 simulator.

2. Parameter configuration—> the user makes
settings and provides values for some pa-
rameters that are static.

3. Creates node—> the user will create a num-
ber of nodes according to the needs of the

test scenario, namely 10 nodes, 20 nodes
and 40 nodes.

4. Creates channel-> used to connect be-
tween nodes as a medium for sending and
receiving data packets.

5. Creates device—> device created to con-
nect nodes and channels, with MAC iden-
tifiers and IP addresses.

6. Routing—> selection of routing protocols
to be used in the simulation, in this sce-
nario the OLSR routing technique will be
used in making the routing table list.

7. Define sender and receiver packet-> each
node that sends and receives data packets
will be paired during the simulation pro-
cess. When the simulation starts, several
nodes will broadcast to create a routing
table, then the nodes will send data pack-
ets.

8. Creates trace file > when the simulation
is running, the NS-3 simulator will create
a trace file which is saved in the form of
an animation with the .xml extension.
The animation files can be viewed and
run using the NetAnim application.

9. Produce receive rate - the NS-3 simula-
tor will generate a file with the extension
.csv which contains information on data
delivery in the form of received rate. This
file will later be used to calculate
throughput, packet loss and delay.

10. Scenarios are completed by generating
simulation reports presented in graphical
view.

2.2 Measure Quality Of Services (Qo0S)

Quality of Service (QoS) will generate infor-
mation on the quality of available network
services. Quality of Service (QoS) refers to
any technology that manages data traffic to re-
duce packet loss, latency, and jitter in wireless
network systems. Quality of Service (QoS)
will control and manage network resources by
setting priorities for certain types of data on
wireless networks. Wireless network systems
will require predictable and measurable ser-
vices for applications such as; text, images,
voice, and video to get to the destination
across the network system [5]. Quality of ser-
vice (QoS) is used to meet the traffic require-
ments of sensitive applications, such as real-
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time voice and video, and to prevent quality
degradation caused by packet loss, latency
and jitter.

Some standard measures of Quality of Service
(Q0S), as follows [6];

1. Throughput, namely the speed (rate) of
effective data transfer, which is measured
in bps (bits per second). Throughput is the
total number of successful packet arrivals
observed at a destination during a speci-
fied time interval divided by the duration
of that time interval.

Data Sent
Data Transfer Time

Throughput =

2. Packet Loss, namely a parameter that de-
scribes a condition that shows the total
number of lost packets that can occur due
to collisions and congestion in the net-

(Data Sent — Data Received)
Data Sent

Packet Loss = X 100%

3. Delay, i.e. the time it takes the data to
travel the distance from the origin to the
destination. Delay can be affected by dis-
tance, physical media, congestion or long

processing time.
Total Delay

Delay =
ey Packets Received

2.3 Simulation Prosessed with NS-3

To start the simulation process with NS-3, it
can be run with certain commands or scripts
according to the available features. The com-
mand will adjust to the simulation scenario
that will be run. The user will first have to en-
ter the NS-3 simulator directory which al-
ready contains the .waf file. Then the user
runs the terminal by typing the command:
“/waf —run manet-routing-compare”.

work system.

root@server-VivoBook-14-ASUS-Laptop-X441MA-X441MA: /home/server/ns-allinone-3.33/

ns-3.33%8 . /waf

[2523/2611] Compiling
H[2538/2611] Linking

B[2571/2611] Linking

--run manet-routing-compare

Figure 1. Start NS-3

After running the program execution command, then NS-3 will carry out a simulation by
building and compiling the program and the simulation runs.
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Figure 2. Running NS-3
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After the NS-3 simulator is run according to the predetermined processing time, the NS-3
simulator will stop and finish running the simulation process of transferring data from sender
to receiver.

193.598 10 received one packet from 10.1.1.19
rece e packet from

ne packet from 10.1.1.19
e packet from 10.1.1.18
RL

Figure 3. Finish NS-3

After the simulation process runs well, the NS-3 simulator will generate an output file with the
.csv extension. This file contains some information, namely the length of simulation time, the
amount of data received, packets received, number of connections, type of protocol, and
transmission power. This .csv file is needed during data analysis to calculate throughput values.
To calculate the throughput value, it is necessary to know the total packets received and the
length of time it takes for packets to be sent, calculated from the first packet sent to the last
packet received. In the simulation process with NS-3 using the OLSR routing protocol to
calculate the Quality Of Service.

Data analysis was performed by calculating the values contained in the .csv file. To calculate
the throughput, we will calculate the total of the receive rate and the difference between the
time the packet was first sent to the last time the packet was received. The throughput value
will be obtained after dividing the total receive rate by the packet delivery time. Then, to
calculate packet loss, txPackets is reduced by rxPackets, then the result is divided by txPackets,
then converted in percent by multiplying it by 100%. Finally, to calculate the delay by looking
at the total delay then the total delay on each connection will be divided by the total packets
received.

3. RESULTS AND DISCUSSION

After the simulation process with the
scenario of adding nodes gradually starting
from 10 nodes, adding to 20 nodes, until a
total of 40 nodes is complete, then the results
of the analysis will be displayed based on the
average value of throughput, packet loss and
delay according to the Quality of Service
parameters that have been measured.

3.1 Throughput

The results of calculating the average
throughput resulting from the simulation for
the scenario of adding nodes in stages,
starting from 10 nodes: 3.072 Kbps, then
adding to 20 nodes: 3.6352 Kbps then adding
again to 40 nodes: 2.8544 Kbps. The results
of the calculation of the average throughput of
3.1872 Kbps (Kilobits per second).
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Figure 4. Graph Throughput vs Nodes

3.2 Packet Loss

The results of calculating the average packet loss resulting from the simulation for the scenario
of adding nodes in stages, starting from 10 nodes: 0.63%, then added to 20 nodes: 1.75% then
added again to 40 nodes: 8.07%. The average packet loss calculation result is 3.48%.
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Figure 5. Graph Packet Loss vs Nodes

3.3 Delay

The results of calculating the average delay in milliseconds are generated from the simulation
for the scenario of adding nodes in stages, starting with 10 nodes: 5.243ms then adding to 20
nodes: 8.974ms then adding again to 40 nodes: 6.255ms The results of the average calculation

average delay of 6.284ms.
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Figure 6. Graph Delay vs Nodes
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4. CONCLUSION

To measure and calculate the Quality
of Service of an ad hoc network with NS-3, a
simulation scenario must first be created
according to the parameters of the Quality of
Service measurement. Based on the
simulation process that has been carried out,
several characteristics of the data packet
delivery process are obtained, namely;
throughput, packet loss and delay. Based on
the simulation results with NS-3 according to
the scenario, it can be explained that the
resulting throughput data rate can provide
good service quality, and if the throughput
quality decreases, it will cause a decrease in
ad hoc network quality. The results of the
analysis and measurements obtained for
throughput produce an average value of
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