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Abstract

In the era of globalization, computer networks are developing very rapidly and complex human needs make it
possible to exchange information and communicate over long distances. In order for video streaming service
providers from servers to be accessed by service users, it requires a pr(ss of sending data packets through a path
called routing. OSPF is a routing protocol that applies network speed based on metrics to consider paths to other
networks. EIGRP is a routing protocol that applies bandwidth and delay-based formulas to calculate metrics to
determine routes. EIGRP is a type of Dynamic routing protocol. Throughput on OSPF and EIGRP differs
depending on video quality. Jitter values on OSPF and EIGRP vary depending on the quality of the video used.
There is a difference in the delay time experienced for each video quality when using OSPF and EIGRP. At all
video quality levels, no packets are lost using either OSPF or EIGRP routing. OSPF and EIGRP performance is
sufficient in sending video data. Throughput parameters, EIGRP has better performance than OSPF for all video
qualities. However, for the jitter parameter, OSPF has better performance than EIGRP at 360p and 480p video
quality. While on the delay parameter, both protocols have the same good performance. In the packét loss
parameter, both protocols have the same performance without packet loss.
14
Keywords: OSPF, EIGRP, Video Streaming, QoS, Roming,gramerer

This is an open access article under the CC BY-SA license.

*Corresponding Author: Authorl

long-distance communication system, a routing
protocol is needed to manage the data flow and path
selection on the network[2]. Therefore, it is crucial to
choose the appropriate routing protocol to strengthen
traffic management. There are several types of routing
protocols commonly used, but the OSPF and EIGRP
routing protocols are widely used today[3].

When doing real-time streaming, buffering and

1. INTRODUCTIO

In the current era of globalization, computer
networks are developing rapidly, and pcuplc'.\j
increasingly complex needs make it easier for them tc
exchange information and communicate over long
distances. Nowadays, Indonesian society is
increasingly using video streaming services] To enable

direct access to the video streaming service'provider's
server by users, a packet data transmission process is
required through a path called routing.In this case,
routing is used as areference to select the route or pelllj
that the packet data will pass through and ther
forwarded to the network that will be the destination
of lhjopackel data. There are two types of routing
commbonly used, namely Static routing and Dynamic
routing. Static routing 1s a method in configuring the
routing table by manually inputting all contents of the
routing lanbll1., and is usually used in small-scale
networks, while Dynamic routing is a method of filling
the routing table by the router automatically and is
used in large-scale nelwurks[l]i To realize an ideal

delay often occur, and this can also result in
ab()plimall streaming quality, which can affect the
Quality ()@ervice (QoS) of a streaming service,
including packet loss, delay, throughput, and jitter.
Quality of Service can be defined as a measure of how
well a network performs, and an effort to determine the
characteristics of a network[4].

In a previous research on Quality of Service
(QoS), Unung WVerawardina stated that network
administrators must be aware of the performance
comparison of a routing in order to design and create
good and high-quality network service system ir
accordance with Quality of Service (QoS) standards,
which include delay, packet loss, and throughput [5].




In a study [6], it was explained that thLresezu‘ch shows
that the delay and throughput value§ of ‘OSPF are
better by 2-15% compared to EIGRP under conditions
where the connection i1s not down, while when the
connection is down, EIGRP is better by 45-52% for
delay and 38-48% for lhrr.:ug_g_hpulli

The rapid development of thelinternet network has
made information service systems faster, so research
focusing on video conferencing aims to ensure smooth
running without disruption and can be implemented
using a system where the video conference bandwidth
1s prioritized for accessing video streaming data. The
goal of bandwidth management is to reduce network
congestion and prioritize important data packets to
ensure the smooth running of video conferencing, as
described in[7] research. g

There are several measurement parameters for
Quality of Service (QoS) in a network. The standard
for QoS parameters is THIPON (Telecommunication
and World Protocol Harmonization Over Network)[8].
Here is an explanation of the QoS Index in Table 1.

Table 1.Quality of Service Index

Index Percentage Mark
Weak 25-4975% 1-1.99
Currently S0-7495 % 2-299
Good 75-9475% 3-379
Very good 95— 100 % 3E-4

The| percentage results in Table 1 are used to
determine the quality of a network. QoS index is based
on the average value of parameters such as
Throughput, Jitter, Packet loss, and Delay. Throughput
15 the speed of a network in the process of data transfer,
measured in kbpg. by observing the amount of data that
will be sent until'the data 1s received by the cli<:|1t[9]]|
Iitter is the type or variation in palclvaalrrivall delay ir
anetwork. The magnitude of jitter is greatly influenced
by the variation in traffic weight and the magnitude of
packet collisions (congesfigh) that exist in a
network[10]] Delay is the time required for a data
kct to travel from the transmitter to the receiver.
Packet Loss is the percentage of data packets lost
during data transmission, which can also be caused by
data collisions in a network[11].

2. éESEARCH METHOD

Quality of Service (QoS) is the ability of a
network to provide good service by pmvidi
bandwidth, overcoming jitter and delay. QoS is
heavilf@etermined by the quality of the network being
used] QoS is designed to help end users (clients)
become more productive by ensuring that users receive
reliable performance from network-based
elpplicellionsLQ()S refers to a network's ability to
provide better service for certain network traffic
through various technologies[12].

OSPF is r()uting protocol that implements
network speed based on metrics to consider paths to
other networks. Each router maintains a simple map of
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the entire network. Updates are multicast and sent
when configuration changes occur. OSPF is suitable
for large networks. The main advantage of this
protocol is that it can quickly detect changes and make
routing converge again quickly with minimal data
exc@e[l?;].

EIGRP s a routing protocol that applies a formula
based on bandwidth and delay to calculate a suitable
metric for determining the route. EIGRP is one of the
types of routing protocols that falls under the group of
Dynamic routing protocols[14]. Graphical Network
Simulator (GNS3) i1s a network emulator for Cisco
devices that can simulate even complex networks. The
latest technology of GNS3 provides a platform to
design protocols and technologies, as well as to test
and demonstrate them with realistic scenarios before
production[15].

Wireshark is a software application used to
analyze network packets, also known as a network
packet analyzer, with the function of capturing every
packet that passes through a network and also used to
display all pil(m data issues in detail[16]. In lzj
research on the analysis of Quality of Service of vids
streaming services using OSPF and EIGRP networks
to obtain maximum results, there are several stages of
the process that must be passed using the research
stages developed by Cisco, as follows:

Prepare |

Q/ _/ ™
N 1

1
i TN
(=) ~ ()

Implement |

Figure 1. Rescarch Stages

Prepare is the initial stage of conducting research
by identifying the problem and preparing everything
needed for the study. In this stage, the problem related
to the research topic is identified. Next, Plan is the
stage to determine the needed requirements and collect
reference data as lilerellurct study needed for Ihd
research to achieve its objective. In this stage, researc
planning is done to not exceed the limits of the
research topic. Design is the stage of creating a network
topology according to the research needs to meet the
research objective. In this stage, et()p-:)l()gy is created
that meets the specifications and nbeds of the research.
Next, Implement is the stage where everything necded
and collected for the research is processed and
executed with GNS3 software. In this stage, if
everything needed for the research is already fulfilled,
then it is directly implemented and processed into
GNS3.0perate in this stage, testing is done on each
network, namely OSPF and EIGRP networks. Quality
of Service testing on video streaming is also carried




out using OSPF and EIGRP networks and data is
captured using the Wireshark application. Finally,
Optimize, in the last stage, after testing and data
collection 1s completed and the results have been
obtained. Next, data analysis and evaluation are
carried out on the Quality of Service data obtained
from the testing, and conclusions are drawn from the
data Furthermore, system design and development are
carried out after the system requirements analysi
produces a definite conclusion, so that the syste
design and development process can run well. The
system design process is carried out by creating a
network topology according to the needs| After the
topology is completed, it is then implemented into
GNS3.

Topology Design

Topology Implementation

OSPF and EIGRP Network
Configuration

|

Mo

Successful Testing

EIGRF Results

/ OSFF Results

Results Analysis
Conciusion Drawing

Finished

Figure 2. Research Flowchart

As shown in Figure 2, after the topology is
implemented in GNS3, configuration is performed on
each network, namely OSPF and EIGRP. The next
step after cc)nﬁgum 1s to perform testing and data
collection for video streaming services with
parameters such as throughput, jitter, delay, and packet
loss on each network. After obtaining the test results,
analysis and conclusions are drawn.

Next, the network topology 15 designed according
to the requirements, taking into account the available
specifications to avoid exceeding the capacity of thj
existing specifications. In the next step, the topolog
shown in Figure 3 is implemented in GNS3 and will
become the OSPF and EIGRP networks, and the client
and server will be installed with the Windows 7
operating system to access the video streaming
service. Here is the network topology that will be used:

SERVER

[ao.640.0) 24

R Metwork LLEBO/16 KD

Petwark 10,6409/ 16
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Figure 3. Network Topology

The working principle of OSPF is when the
CLIENT accesses the video streaming service from the
SERVER, each router R1, R2, and R3 that has been
configured with OSPF and is interconnected with
routing will synchronize their databases. Then, each
mtcr will store the Link State Database, which will
be used to determine the fastest and shortest path to the
final destination of the labeled data packet, which is to
router R3. The working principle of EIGRP is when
the CLIENT accesses the video streaming service from
the SERVER, eachrouter R1, R2, and R3 that has been
configured with EIGRP and is interconnected with
routing, the labeled data packet from RI is sent
directly to R3 without synchronization or prior
checking. This is because EIGRP uses partial updates,
which means it will only send an update if there is a
change in the network. Next, configuration is done on
the OSPF and EIGRP networks found in
Configuration 1 and Configuration 2.

Configuration Code 1 OSPF Configuration

Rl {confiqifinterface fn.-‘:ll:.l.he:nell a/0
4 [confij—j.f:#ip Bddress 10.64.1 . |09285735%

Rl (config=ifiifepiaddress 10.64.1.083558.255.0.0
Rl (config—-if) #no shutdown

Rl {config-if)#

R].[m‘.\:‘.[;j]#'_:\_\ fa |---_-:rj 0/1
Rl[confi_—if:ﬂﬁdd:ess 20089, W, 15255, 2
Rl ( conf i g=iE) el
Rl(config-if) #no s
Bl {config-if)#
Rl{confi router os CLl

Rl{config uter) froutler—id 351.1.1
El{config-Folferi#nerwo®l ©00.64.0.0 0.0.255.255
area 0
El(config-router) #end
Rl[conrij]#router O.-?pil

wn
tn
=]
f=1

Ldown

Rl {config-Fouter)fneto®K 20.64.0.0 0.0.255.255
area 0
Rl (configSeCOtes) tend
EL#
As in configuration code 1, to build an

interconnected OSPF network, each device needs an
IP address so that the devices can recognize each other.
Then, the Loopback IP address is configured for each
router 5o that they can connect with the OSPF routing.
mer being configured with OSPF routing, each router
will be able to communicate with each other.

q Configuration Code 2 EIGRP Configuration
23 [confij]#interface fa.-‘:ll:.l.he:nell 0/1
Rl (config=if)#ipsaddress 20.64.1 119285, 2595.0.0
Rl (config=if)#¥no shucdown

Rl{config-if) fexit

tihteiace fa.-‘;ll:.l.he::\ell 0/0

Bl {confi Pembddress 10.64.1 /19285, 255.0.0
Rl (config=iF#neehutdown

Bl (config-if) fexit

Rl{confi end

Rl{confic Toutes l':'_q:[.‘i 100




Rl (config-router)#no auto-summary
Rl (config-router) #network 20.64
Rl {config-router) fnetwork 10.64
Rl (config-router) fexit

oo
oo
[
thoLn
o on
[N
th Lh
t tn

o e

0.
0.

In the configuration code 2, just like in the OSPF
network, each device in the EIGRP network also needs
an IP address so that the devices c;mmx)gnize each
other. After assigning an IP address to each router, the
next step is to configure EIGRP on each router. After
finishing configuring EIGRP routing, each router can
communicate and connect with each other.

Next, after all the c:()nﬁgums are completed,
the data collection process will be carried out using the
Wireshark application with the data collected being the
data on the current network traffic and then QBily of
Service will be analyzed with parameters such as
Throughput, Jitter, Delay, and Packet Loss. The data
to be collected will be from the video streaming
service that will be running for 3 minutes with 3 types
of video resolutions, namely 360p, 480p, and 720p.
This testing will be carried out on the OSPF and
EIGRP networks.

3. RESULT AND DISCUSSION

The following are the tests that have been carried
out and data capture using Wireshark on each OSPF
network and EIGRP uclworud the results have been
obtained. The following are the results of the captured
data on the OSPF network and EIGRP network while
running the video streaming service.
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Figure 5. EIGRP Network Capture

The results of the video streaming data capture
from the OSPF and EIGRP networks for 3 minutes in
Figures 4 and 5 have been obtained and will be
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analyzed for each network based ()mhe QoS
parameters that have been set, namely Throughput,
Jitter, Delay, and Packet Loss.

Then, the results obtained will be compared with
each QoS parameter, and the following are the results
obtained. The QoS testing results using the
Throughput parameter showed that the throughput of
the OSPF and EIGRP routing has a significant
difference depending on the video quality used. In the
case of 360p and 48(![:t:*ide() quality, the throughput of
the OSPF and EIGRP Youting tends to be the same, but
in the case of 720p video quality, the throughput of
EIGRP routing is much higher than OSPF routing.

This indicates that EIGRP routing has an
advantage in terms of delteitr;msmissi(m speed on the
network, while OSPF rodting has an advantage in
terms of network stability and reliability. The selection
between OSPF and EIGRP routing should be based on
the desired network prionties. If the network
prioritizes stability and reliability, then OSPF routing
1s recommended. OSPF routing has the ability to
optimize data transmission paths and ensure that the
network operates well and is free from problems such
as poor user experience or downtime.

However, if the network prioritizes data
transmission  speed, then EIGRP routing is
recommended. EIGRP routing has the ability to
optimize data transmission speed and ensure that data
can be forwarded quickly and efficiently through the
network. Overall, the selection between OSPF and
EIGRP routing should be based on careful analysis and
consideration of the desired network priorities. Both
routings have their own advantages and should be
chosen according to the network's needs to work
optimally and achieve the desired results. The testing
results using the Throughput parameter are presented
in Table 6.

Table 6. Parameter analysis Throughput
No _ Video Quality OSPF EIGRP

T 360p 691159.6kbp] 7590877 kbp:
2 480p 683623.5kbpy 7284978 kbp:
3 720p 1030845.4 kb2 120501 6 kbp:

Here are the results of Quality of Service testing
using the Jitter parameter: the jitter values in OSPF and
EIGRP routing vary depending on the video quality
being used. In 360p and 480p video quality, jitter in
OSPF routing is lower than ih EIGRP routing. This
indicates that OSPF routing has an advantage in terms
of packet reception time stability, which is critical for
ensuring good video quality for users. Unstable packet
reception times can negatively affect video quality.

However, in 720p video quality, jitter in EIGRP
routing is significantly lower than in OSPF routing.
This shows that EIGRP routing has an advantage in
network adaptability and flexibility. EIGRP can
automatically adjust to changing network conditions
and ensure that packets are received by users
optimally




In conclusion, OSPF routing has an advantage in
terms of packet receplml1 time stability, while EIGRP
routing has an advantage'in network adaptability and
flexibility. The choice of using OSPF or EIGRP
routing should be based on network priorities. If the
network prioritizes stable packet reception times,
OSPF i1s recommended. However, if the network
prioritizes network adaptability and flexibility, EIGRP
is recommended. The results of the testing using the
Jitter parameter are shown in table 7.

Table 7. Parameter analysis Jitter

No  Video Quality OSPF EIGRP

1 360p 7072ms 14334 ms
2 480p 7377 ms  13.209ms
3 720p 0.633ms 10484 ms

Next, the results of Quality of Service testing
using the Delay parameter showed that there were
differences in delay time experienced for each vidgs)
quality when using OSPF and EIGRP. Delay time is
the time required to send a data packet from one point
to another. This is important because excessive delay
can reduce the quality of the received video. However,
the difference in delay time seen in table 8 is not
significant and only differs by a few milliseconds. This
indicates that both routings are able to provide stable
delay times that do not significantly affect video
quality. Therefore, both routings can be used
according to each user's needs and preferences.

However, if network stability and avoiding delays
is a priority, both routings can be used
interchangeably. This can help maintain stable video
quality and minimize unwanted delays. It 1is
recommended to conduct a trial run on the intended
network to determine which routing is more suitable
for lhcjrneeds and preferences. In addition, regularly
monitoring and evaluating the network is important to
ensure that network quality remains stable and meets
expected standards. The following are the test results
using the Delay parameter in table 8.

Table 8. Parameter analysis delay

Ne  Video Quality OSPF EIGRP

1 3elp 14733 ms 15308 ms
2 480p 14.698 ms  15.103 ms
3 720p 10.589 ms  10.482 ms

The results of the latest test, which is the Quality
of Service test using the Packet Loss parameter,
showed that at all levels of video quality, no packets
were lost using both OSPF and EIGRP routing. This
indicates that both types of routing perform well in
handling packets and ensuring no packet loss, which is
crucial in maintaining the quality of video, preventing
issues such as repetitive or faulty images or sound.

Since both routing methods perform well in this
aspect, OSPF and EIGRP can be used according to the
needs and preferences of the user. However, it should
be noted that in certain situations, one routing method
may perform better than the other. Therefore, it is
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important to conduct a detailed analysis and testing to
determine the routing method that is most suitable for
specific situations and conditions.

In terms of packet loss, network reliability and
stability are crucial factors that users should consider.
Therefore, factors such as the number of packets,
traffic levels, and network quality should be taken into
account when choosing routing methods. This will
help ensure that the network performs well and can
address packet loss issues.

Overall, OSPF routing and EIGRP routing both
perform well in terms of packet loss. Therefore, users
should consider specific factors and conduct a detailed
analysis and testing to determine the routing method
that is most suitable for specific situations and
conditions. The results of the test using the Packet loss
parameter are shown in Table 9.

Table 9.Parameter '.1(1;1I).-~'|:-Pa('fu'1 Loss

No  Video Quality OSPF__ EIGRP

1 360p 0 0
2 480p 0 0
3 T0p 0 0

4. &NL‘LUS]()

Based on the research results of Quality of Service
analysis of video Sll’Cilg services using OSPF and
EIGRP networks with Throughput, Jitter, Delay, and
Packet Loss parameters for 360p, 480p, and 720p
video quality, it can be concluded that the performance
of both OSPF and EIGRP routing protocols is good
enough in delivering video data. In terms of
throughput, EIGRP has better performance than OSPF
for all wvideo qualities. However, on the jitter
parameter, OSPF has better performance than EIGRP
for 360p and 480p video qualities. On the delay
parameter, both protocols have the same performance
for all video qualities. Finally, on the packet loss
parameter, both protocols have the same good
performance without any packet loss.

Therefore, it is recommended to consider the
performance of each protocol for each video quality to
be sent. If the priority is delivering data with a stable
packet count and minimal jitter, OSPF may be a good
choice. However, if the priority is delivering data at
high speeds, EIGRP may be a better choice. Choosing
the right routing protocol will affect the quality of data
delivery and user experience.
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Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Proper Noun If this word is a proper noun, you need to capitalize it.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Sentence Cap. Remember to capitalize the first word of each sentence.
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Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

Article Error You may need to use an article before this word.

Possessive This word may be a plural noun and may not need an apostrophe.
Sentence Cap. Remember to capitalize the first word of each sentence.
Missing "," You may need to place a comma after this word.

Article Error You may need to remove this article.
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Article Error You may need to use an article before this word.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.
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