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1. INTRODUCTION

The world of information today appears to be closely interconnected with technology. The technical landscape
has become increasingly complex due to society's widespread use of technology. With technological advancements,
communication has accelerated to the point of becoming instantaneous. The saying "The world is not as small as a
moringa leaf" should now be revised to "The world is as small as a moringa leaf," considering the rapid pace of
technological development [1]. The advancement of information technology and the internet has had a significant
impact on the field of education. The internet has become a vital medium for supporting the teaching and learning
process in schools [2], [3]. However, the high number of users and the growing demand for access often lead to issues
such as delays, packet loss, and a decline in network service quality [4], [5].

Bandwidth is inseparable from the concept of the internet, as it enables access to online content for both
information and entertainment purposes, including live video streaming and live television, which require a substantial
amount of bandwidth [6]. Bandwidth management plays a critical role in maintaining network efficiency and quality.
Several approaches have been employed to manage bandwidth allocation, including conventional routing algorithms
and artificial intelligence-based algorithms [7]. One of the algorithms with potential for application is the backtracking
algorithm, which systematically searches for solutions through a Depth-First Search (DFS) approach and performs
backtracking when a solution fails to meet the specified criteria [8].

Unlike greedy algorithms, which tend to ignore the preferences of heterogeneous users for the sake of quicker
solutions, or genetic algorithms, which rely heavily on random processes, the backtracking algorithm ensures that each
iteration remains precise and measured [9]. Internet facilities enable all educational devices to interact with each other.
Information, represented by computers connected through the internet as the primary medium, has contributed
significantly to educational processes. This study aims to implement the backtracking algorithm for bandwidth
management in the network of SMA Negeri 1 Belitang to improve the efficiency and quality of the school's network
services.
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2. RESEARCH METHOD
2.1. Research Design

This study adopts a quantitative experimental approach through simulation. The initial steps include
identifying network issues, collecting data on bandwidth requirements, and testing the backtracking algorithm within
a virtual environment. Backtracking is utilized to find the optimal solution for bandwidth allocation based on user
priority and network traffic load levels. Using the Depth-First Search (DFS) mechanism, all possible bandwidth
allocations are explored, and infeasible solutions are discarded through pruning [8], [10].
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Figure 1. Research Stages Diagram

2.1.1. Research Flowchart

2.1.2. Mathematical Formula
The main mathematical formula used in this study to measure the efficiency of bandwidth allocation is:

Effici %) = (Realized Bandwidth) 100
iereney LA = (Maximum Bandwidth) x

Example of table application:

a. Maximum Bandwidth: 100 Mbps

b. Realized Bandwidth (e.g.): 85 Mbps
c. Therefore:

. (85)
Efficiency = 00y x 100 = 85%

2.2. Data Collection Techniques

Data were collected through direct observation and interviews with IT staff and school representatives.
Additionally, network monitoring tools were utilized to record parameters such as access speed, delay, jitter, and packet
loss [11], [12].

2.3. Data Processing and Analysis

The data obtained from network monitoring were processed using analysis software to identify bandwidth
usage patterns. The backtracking algorithm was applied to this data to test the effectiveness of bandwidth distribution
on service quality (QoS) parameters, namely delay, jitter, and packet loss [13], [14].
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Figure 2. The working mechanism of the backtracking algorithm for bandwidth management.

2.4. Simulation and Testing

Simulations were conducted to evaluate the performance of the backtracking algorithm in bandwidth
management at SMA Negeri 1 Belitang’s network before actual implementation. The simulation environment was
built using network simulation software (such as NS-3 or GNS3) to represent various traffic scenarios in a realistic
network. The tested scenarios include normal traffic, high traffic, and extreme conditions that may occur during peak
network usage periods. The simulation environment was designed to represent a range of traffic scenarios, from normal
to extreme. The parameters tested include delay, jitter, packet loss, throughput, and user satisfaction [15].

2.4.1. Tested Traffic Scenarios:
a. Normal Traffic
1) The number of users on the network is at a normal level (e.g., 100-150 users) with a relatively even distribution
of bandwidth.
2) Latency and jitter remain within acceptable limits for educational activities such as browsing, video streaming
for learning, and cloud-based application usage.
b. High Traffic
1) The number of users increases significantly (e.g., 200-300 users), with bandwidth-intensive applications such
as video conferences and simultaneous online learning.
2) Bandwidth allocation must be optimized to avoid a decline in service quality (QoS).
c. Extreme Conditions:
1) Users reach the network’s maximum capacity, with extremely bandwidth-intensive applications such as HD
video streaming and simultaneous online conference sessions.
2) The backtracking algorithm is tested to mitigate adverse effects such as packet loss and high delay.
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2.4.2. Tested Parameters:

a.

Delay

The time required for a data packet to reach its destination. Tested under both normal and extreme conditions to
observe how the backtracking algorithm minimizes delay in bandwidth management.

Jitter

The variation in delay between packets. High jitter can affect service quality, especially for real-time applications
like video calls.

Packet Loss

The loss of packets during transmission. This simulation tests whether the backtracking algorithm can reduce or
manage packet loss, particularly under heavy traffic.

Throughput

The amount of data successfully transmitted within a specific period. This test measures how well the algorithm
can maintain optimal throughput even under high traffic conditions.

User Satisfaction

A user satisfaction survey was conducted to measure perceptions of service quality after the implementation of
the backtracking algorithm. Users were asked to provide feedback on network stability, access speed, and the
smoothness of educational services.

2.4.3. Simulation Procedure:

a.

b.
C.
d

Build the network topology using relevant hardware and software simulation tools.

Apply the backtracking algorithm for bandwidth allocation in each scenario.

Conduct performance tests for each of the parameters mentioned above across various traffic scenarios.
Analyze the simulation results by comparing them with the network conditions without the backtracking
algorithm.

The results from this simulation are expected to provide a clear overview of the effectiveness of the algorithm

in managing bandwidth under various network conditions, as well as offer recommendations for implementing a
bandwidth management system at SMA Negeri 1 Belitang.

Jaringan SMA
Negeri 1 Belitang
\
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engguna
Delay Jitter Packet Loss Throughput

Figure 3. Simulation Testing
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3. RESULTS AND ANALYSIS
3.1. Test Result

The simulation results show that the implementation of the backtracking algorithm successfully improved
network performance compared to the default routing method.

Table 1. Network Performance Comparison

Parameter Default Routing Backtracking
Delay (ms) 180 75
Jitter (ms) 30 10
Packet Loss (%) 4.5 1.2
User Satisfaction (%) 60 88

Achieved Solutions:
a. Delay decreased by 58.3%
b. Jitter decreased by 66.6%
c. Packet loss decreased by 73.3%
d. User satisfaction increased by 28%

3.2. Bandwidth Efficiency Analysis

Table 2. Bandwidth Efficiency Before and After Backtracking
Time (Hour) Maximum Bandwidth (Mbps) Realized Bandwidth (Mbps)  Efficiency (%)

08:00 - 10:00 100 85 85
10:00 - 12:00 100 90 90
12:00 - 14:00 100 70 70
14:00 - 16:00 100 80 80

Efficiency Solutions:
a. Average efficiency: 81.25%
b. No significant bandwidth wastage.
c. Bandwidth allocation is flexible, following peak load times

3.3. Quality of Service (QoS) Analysis

The Quality of Service (QoS) analysis was performed to evaluate how well the network can meet user needs in
terms of response time (delay), stability (jitter), and packet loss. With the use of the backtracking algorithm, it is
expected that the QoS can be significantly improved.

Network Performance Comparison

200
Default Routing
180 M DBacktracking Algorithm
3 100
L 60
1]
E 30
<10
o [
Average Jitter Packet Loss User
Delay (ms) (%) Satisfaction
Parameter
Figure 4. Comparison Graph of Delay, Jitter, and Packet Loss Before and After Implementing the Backtracking
Algorithm

Journal homepage: http://rumahprof.com/index.php/CHIPROF/index


https://doi.org/10.53625/ijss.v1i2.145

546 International Journal Scientific and Profesional (1J-ChiProf)

Vol 4 Issue 2 2025, pp: 541-547
ISSN: 2829-2618 (Online)

3.4 User Satisfaction
Table 3. User Satisfaction Level

Category Before Implementation (%) After Implementation (%0)
Overall Satisfaction 60 88
Access Speed 55 85
Network Stability 65 90
Smooth Usage 58 84

User Solution Conclusion:
a. Users experienced significant improvements after the algorithm's implementation.
b. Network stability and comfort have noticeably increased.

3.5 Discussion

The simulation and testing results show that the backtracking algorithm significantly improved network
performance in the school environment. Compared to the default routing method, the implementation of this algorithm
successfully reduced delay by 58.3%, decreased jitter by 66.7%, and lowered packet loss by 73.3%. These reductions
demonstrate that the backtracking algorithm is effective in distributing bandwidth more precisely according to user
needs, especially during traffic spikes.

Furthermore, the improved bandwidth efficiency achieved during various operational periods of the school
indicates that backtracking optimizes network capacity without overloading the system. The highest efficiency,
recorded during busy operational hours, reached 90%, indicating that the algorithm can adaptively allocate bandwidth
based on application priorities and traffic load.

Additionally, the significant increase in user satisfaction from 60% to 88% after the backtracking algorithm's
implementation provides clear evidence that this approach directly impacts the quality of the user experience. This
also strengthens the argument that the backtracking algorithm is not only technically superior but also meets user
expectations for network stability and speed.

Overall, this discussion reaffirms that the backtracking algorithm is a potential and applicable solution for
bandwidth management in school networks. Considering the improvement in all Quality of Service (QoS) parameters
and the positive response from end users, this algorithm is worth considering for real-world implementation as part of
a modern network management system in educational settings.

Moreover, the implementation of the backtracking algorithm not only enhances network quality but also
improves user satisfaction, with noticeable differences in the overall experience of using the internet at school. This
demonstrates that the backtracking algorithm is a highly promising solution for bandwidth management in school
networks. [8], [13], [14]. Information systems not only assist in processing technical data but also provide a solid
foundation for data-driven decision-making [16], [17].

4. CONCLUSION

Based on the simulation and analysis results, it can be concluded that the backtracking algorithm performs
exceptionally well in efficiently and adaptively managing bandwidth allocation in the school network environment.
This algorithm successfully reduced delay, jitter, and packet loss significantly, and improved bandwidth usage
efficiency to 90% during peak hours. Another positive impact is the increase in user satisfaction, which indicates that
the overall quality of the network service has undergone a significant improvement.

The application of the backtracking algorithm enables bandwidth allocation decisions based on dynamic traffic
load and priority, making it a relevant solution to address challenges in networks with fluctuating traffic. The results
obtained through simulations show that this method is not only effective from a technical perspective but also provides
added value from the user experience side.

Therefore, the backtracking algorithm can be recommended as an alternative solution for efficient bandwidth
management, particularly in educational environments such as SMA Negeri 1 Belitang. The implementation of this
algorithm in real-world networks is expected to improve internet service quality comprehensively and support the
growing digital learning activities.
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