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Abstract 
 

The rapid growth of internet usage in office environments demands reliable and consistent network performance to support daily 

operational activities. However, unstable network quality may lead to communication delays, data transmission errors, and decreased work 

productivity. Therefore, the research problem addressed in this study is the lack of objective evaluation regarding the actual Quality of 

Service (QoS) performance of office internet networks. This study aims to analyze and evaluate the Quality of Service of the internet 

network at the Yamaha Central Office Palembang by measuring key QoS parameters, including throughput, packet loss, delay, and jitter. 

The objective is to determine whether the existing network performance meets acceptable service quality standards for office operations. 

A quantitative descriptive method was employed in this research. Data were collected through direct observation and real-time packet 

capturing using Wireshark during active network usage within a specific measurement period. The captured network traffic data were then 

processed and analyzed quantitatively based on standard QoS measurement criteria. The results show that the network achieved a 

throughput of 2416 kbit/s, packet loss of 0.0%, an average delay of 3.53 ms, and jitter of 3.22 ms. These values indicate that the internet 

network performance at the Yamaha Central Office Palembang is classified as very good and complies with acceptable QoS standards. 

The contribution of this study lies in providing an empirical evaluation of office network performance using real traffic data and offering 

practical insights that can be utilized as a reference for network monitoring, performance optimization, and future QoS-related studies in 

similar office environments. 
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1. Introduction 

The rapid expansion of internet usage in modern office environments has increased the demand for stable, reliable, and high-performance 

network services [1]. Internet connectivity plays a crucial role in supporting administrative processes, data exchange, and real-time 

communication [2]. When network performance is inadequate, issues such as increased delay, packet loss, and unstable connections may 

occur, which can negatively impact productivity and disrupt operational activities[3]. 

 

Quality of Service (QoS) has been widely adopted as an effective approach for evaluating network performance by measuring key 

parameters such as throughput, packet loss, delay, and jitter [4]. These parameters provide a comprehensive representation of network 

behavior in terms of transmission speed, reliability, responsiveness, and stability [5]. QoS analysis enables network administrators to 

identify performance bottlenecks and to determine whether the existing network infrastructure meets acceptable service quality 

standards[6]. 

 

Despite the availability of internet services, variations in network performance are still commonly observed in office environments due to 

factors such as traffic congestion, hardware limitations, and network configuration issues[7]. However, fluctuations in service quality may 

affect the efficiency of these activities, indicating the need for a systematic and objective evaluation of network performance [8]. A 

systematic and objective evaluation of network performance is therefore necessary to maintain service reliability and operational 

efficiency[9]. 

 

This study aims to analyze the Quality of Service of the internet network at the Yamaha Central Office Palembang using Wireshark, a 

network packet analyzer capable of capturing and analyzing real-time network traffic[10]. By employing Wireshark, this research provides 

detailed measurement of QoS parameters, allowing a clear assessment of network reliability, stability, and responsiveness[11]. The results 

of this study are expected not only to provide an objective evaluation of current network performance but also to serve as a reference for 

network monitoring, optimization strategies, and comparative analysis in similar office environments[12].  
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One relevant study conducted a comparative evaluation of wireless internet services provided by Indihome and First Media, focusing on 

QoS degradation caused by network congestion, user density, and environmental obstacles such as building structures [13]. The findings 

revealed that both services experienced performance limitations, particularly in terms of throughput and delay. Although the measured 

delay values were still categorized as very good, Indihome demonstrated superior overall performance, as reflected by a higher QoS index 

compared to First Media. This study highlights the impact of external and infrastructural factors on wireless network quality. 

 

Another study analyzed the Quality of Service of a Fiber to the Home (FTTH) network at PT. XYZ by capturing real-time traffic using 

Wireshark [14]. The research identified performance degradation during peak usage periods but reported that overall QoS values across 

multiple service set identifiers (SSIDs) remained within the excellent category. However, the study primarily focused on measurement 

results and did not explore solutions related to physical network infrastructure limitations. Despite this, the findings demonstrate that 

FTTH-based networks are capable of delivering consistently high QoS under controlled conditions. 

 

A further investigation assessed the internet network performance at the King Bukopin Head Office, where network instability was 

occasionally observed due to protocol-related factors and traffic variations [15].  Using Wireshark for packet monitoring, the study reported 

very good QoS values, including zero packet loss, low delay, and minimal jitter. These results indicate that even in complex corporate 

environments, stable and reliable network performance can be achieved through proper network management and monitoring. 

 

These previous studies provide a foundation for evaluating network QoS in office environments and demonstrate that real-time packet 

analysis using tools like Wireshark is effective for assessing throughput, packet loss, delay, and jitter, which are critical for ensuring reliable 

and stable network performance. 

The comparison of these three models is justified by their respective strengths and weaknesses, as summarized in Table 1. 
 

Table 1: Comparison of Previous Studies 

Model Strengths Weaknesses Typical Use Case 

Comparative Analysis of 

Wireless Internet QoS on 

ISP Services Indihome & 

First Media 

Highlights ISP differences; 

throughput 65 kbps 

(Indihome), 42.5 kbps (First 

Media); QoS index 2 vs 1.67 

Limited observation; 

TeamViewer may not 

capture full traffic 

Comparing ISP performance 

in office/residential settings 

Analysis of FTTH Internet 

Service Quality at PT. 

XYZ Using Wireshark 

Accurate real-time QoS; 

throughput 20 Mbps; packet 

loss, delay, jitter rated 

excellent 

No solution for physical 

network issues; limited 

number of SSIDs 

Evaluating FTTH customer 

network performance 

QoS Analysis at King 

Bukopin Head Office 

Using Wireshark 

Stable network; throughput 

345 kbps; packet loss 0%; 

delay 1.124 ms; jitter 8.165 ms 

Focused on a single office; 

limited generalization 

Corporate office network 

monitoring and reliability 

assessment 
 

2. Methods 

This study adopted a quantitative research approach with an evaluative design to assess the Quality of Service (QoS) of the internet network 

at the Yamaha Central Office Palembang[16]. The evaluation focused on analyzing real network performance under normal operational 

conditions without interrupting ongoing office activities. Quantitative measurement was selected to ensure that the assessment results were 

objective, measurable, and reproducible [17]. 

 

Network performance evaluation was conducted through direct observation and packet-level traffic monitoring. Data collection was 

performed on an active network environment to represent actual usage patterns during daily operational hours [18]. Wireshark was utilized 

as a packet capture and analysis tool to record network traffic in real time[19]. The captured packets were then processed to extract relevant 

information required for QoS performance evaluation[20]. 

2.1. Research Framework 

The research framework was designed as a flowchart to illustrate the systematic stages of the network analysis process, from initial 

preparation to final evaluation. The framework ensures that each stage of the research is executed in a structured and replicable manner[21]. 

The research framework in this study focuses on evaluating internet network performance through Quality of Service (QoS) parameters. 

The evaluation process begins with identifying the existing network topology and internet usage environment at the Yamaha Central Office 

Palembang. Network traffic data are then captured during active operational hours using Wireshark.  

 

The collected packet data are processed to obtain key QoS metrics, including throughput, packet loss, delay, and jitter. Finally, the 

measurement results are analyzed and interpreted based on standardized QoS performance criteria to determine the overall quality of the 

network.[22] [23]. The results were then analyzed and discussed to evaluate the effectiveness of the applied method. The overall research 

workflow is illustrated in Figure 1. 
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Fig. 1: Research Flowchart 

2.2. Research Procedure 

The research was conducted systematically to ensure reliable and accurate assessment of network performance at the Yamaha Central 

Office Palembang. The methodology was designed to follow a stepwise procedure, combining both theoretical review and practical 

measurement. The research stages are described as follows: 

1. Review of literature related to QoS concepts and network performance measurement. 

2. Identification of network topology and internet usage conditions. 

3. Packet capture and traffic monitoring using Wireshark on an active network. 

4. Processing of captured data to calculate QoS parameters. 

5. Evaluation of network performance based on QoS quality standards. 

This stepwise procedure ensures that data collection is systematic, comprehensive, and consistent with best practices for network 

performance evaluation 

2.3. Research Model 

T Quality of Service parameters were employed to represent network performance characteristics comprehensively. The parameters 

selected in this study included throughput, packet loss, delay, and jitter, as these metrics reflect network speed, reliability, responsiveness, 

and stability. Each parameter was measured quantitatively and evaluated based on its respective performance objectives, as presented in 

Table 2. 

 
Table 2: Quality of Service (QoS) Parameters 

No 
QoS 

Parameter 
Definition Unit Measurement Objective 

1 Throughput 

The average rate of successful data 

transmission over the network during a 

specific time interval. 

Mbps 
To measure the effective data 

transfer speed of the network. 

2 Packet Loss 
The percentage of data packets that fail to 

reach the destination during transmission. 
% 

To evaluate network reliability and 

transmission accuracy. 

3 Delay 

The average time required for a data 

packet to travel from the source to the 

destination. 

ms 
To assess network responsiveness 

and latency performance. 

4 Jitter 
The variation in packet delay over time 

during data transmission. 
ms 

To measure transmission stability, 

especially for real-time services. 

 

3. Results and Discussion 

3.1. Existing Network System Overview 

The internet network performance at the Yamaha Central Office Palembang was evaluated using Wireshark, a widely recognized network 

traffic monitoring and analysis tool. Packet capture was conducted during operational hours to capture real-time network activity and 

provide a realistic assessment of the network's behavior under normal office conditions. Conducting measurements during active 

operational hours is critical because it reflects typical network usage patterns, including fluctuations in traffic caused by multiple users 

accessing various services simultaneously. The packet capturing process conducted using Wireshark is illustrated in Figure 2, which shows 

real-time network traffic during normal office operations 
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Fig. 2: Packet Capture Display Using Wireshark 

Figure 2 illustrates the packet capture process using Wireshark during active office network operations. The figure displays key information 

such as source and destination addresses, protocol types, packet lengths, and timestamps, which are essential for analyzing real-time 

network traffic behavior 

3.2. Network Monitoring Results 

The network monitoring process was conducted over a 41-second interval, resulting in a total of 8,964 captured packets, which indicates a 

high level of network activity. Monitoring such a relatively short yet intensive time period provides sufficient insight into network 

performance during typical office operations while minimizing the impact on ongoing tasks.  

 

The captured packets included a variety of protocols such as TCP, UDP, and ICMP, which reflect diverse types of network communication 

ranging from web browsing and email exchanges to file transfers and internal server communications. The results demonstrate that the 

network is capable of handling multiple concurrent communications with minimal disruption, as the majority of packets were successfully 

transmitted and received without error. The detailed network monitoring results, including packet transmission time and delay values, are 

presented in Table 3. 

 
Table 3: Network Monitoring Results 

No Time Time 1 Time 2 Delay 

19 1,565271 1,565271 1,594399 0,029128 

20 1,594399 1,594399 1,594563 0,000164 

21 1,594563 1,594563 1,595712 0,001149 

22 1,595712 1,595712 1,623150 0,027438 

23 1,623150 1,623150 1,625230 0,002080 

24 1,625230 1,625230 1,625230 0 

25 1,625230 1,625230 1,625368 0,000138 

26 1,625368 1,625368 1,625724 0,000356 

27 1,625724 1,625724 1,625748 0,0000245 

28 1,625748 1,625748 1,626046 0,000298 

29 1,626046 1,626046 1,626123 0,000077 

30 1,626123 1,626123 1,626376 0,000253 

31 1,626376 1,626376 1,626431 0,000055 

32 1,626431 1,626431 1,632176 0,005745 

33 1,632176 1,632176 1,868968 0,236792 

34 1,868968 1,868968 2,022597 0,153629 

35 2,022597 2,022597 2,022597 0 

36 2,022597 2,022597 2,022597 0 

37 2,022597 2,022597 2,022761 0,000164 

38 2,022761 2,022761 2,023089 0,000328 

39 2,023089 2,023089 2,038913 0,015824 

 

Table 3 presents detailed packet transmission timestamps along with calculated delay values. This table is used to identify latency variations 

between consecutive packets and to evaluate the consistency of packet delivery during the monitoring period. 
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3.3. Throughput Analysis 

Throughput represents the effective data transmission rate of the network, measured in bits per second (bps). From the captured dataset, a 

total of 12,480,891 bytes were transmitted over 41.326 seconds, resulting in an average throughput of 2,416 kbps. This value indicates that 

the network provides sufficient bandwidth to support daily office operations, including data-intensive activities such as video conferencing, 

cloud-based file access, and real-time communication applications. Measuring throughput is essential because it reflects the network’s 

capacity to handle simultaneous data flows efficiently.  

 

Higher throughput correlates with faster data transfer rates, reduced waiting times for users, and overall improved productivity. The 

throughput measurement parameters, including packet count, time span, and total transmitted bytes, are summarized in Table 4. 

 
Table 4: Bytes Transferred and Time Span Measurement 

Measurement Captured 

Packets 12,510 

Time Span (s) 41.326 

Average Packets per Second (pps) 302.7 

Average Packet Size (Bytes) 998 

Total Bytes 12,480,891 

 

As shown in Table 4, the calculated throughput of 2,416 kbps indicates that the network is capable of supporting daily office data 

transmission requirements. 

3.4. Packet Loss Analysis 

Packet loss occurs when data packets fail to reach their intended destination, which can negatively impact application performance and 

user experience. In this study, 12,510 packets were sent, and 12,504 packets were successfully received, resulting in a 0% packet loss rate, 

effectively indicating that the network is highly reliable.  

 

Low packet loss is particularly important for applications requiring high data integrity, such as VoIP calls, video conferencing, and real-

time data synchronization. By maintaining minimal packet loss, the network ensures that users experience smooth and uninterrupted 

service, which is a critical indicator of Quality of Service. The packet loss statistics obtained from the captured network traffic are presented 

in Table 5. 

 
Table 5: Sent and Received Packet Statistics 

Measurement Captured Displayed 

Packets 12,510 6 (0.0%) 

Time Span (s) 41.326 11.378 

Average Packets per Second (pps) 302.7 0.5 

Average Packet Size (Bytes) 998 1116 

Bytes 12,480,891 6,695 (0.1%) 

Average Bytes per Second 302 k 588 

Average Bits per Second 2,416 k 4,707 

 

The table provides both captured and displayed packet counts, average packet size, and transmission rates, giving a comprehensive view 

of network reliability. The negligible packet loss observed reflects robust network hardware and effective traffic management protocols. 

3.5. Delay Analysis 

Network delay, or latency, measures the time required for a data packet to travel from the source to the destination. In the current analysis, 

the total measured delay was 31.631664 seconds, with an average delay of 3.53 ms, which is well below the ITU-T recommended maximum 

of 150 ms for interactive and real-time services. Low latency ensures that applications respond quickly, enhancing user experience, 

particularly for time-sensitive operations like online transactions and collaborative tools. The detailed delay measurement results for 

individual packet transmissions are shown in Table 6. 
Table 6: Delay Measurement Results 

Time 1 (s) Time 2 (s) Delay (s) 

15.046009 17.774844 2.728835 

17.774844 17.816069 0.041225 

17.816069 25.535157 7.719088 

25.535157 25.486218 0.151061 

25.486218 26.354195 0.867977 

26.354195 26.614136 0.259941 

26.614136 33.196858 6.582722 

33.196858 33.196935 7.7E-05 

 

The table provides detailed per-packet delay calculations, allowing for the identification of potential spikes or inconsistencies in 

transmission times. Maintaining low average delay highlights the network’s efficiency in routing data promptly and minimizing 

bottlenecks. The findings confirm that the implemented network configuration effectively supports rapid packet delivery, contributing 

positively to overall QoS performance. 
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3.6. Jitter Analysis 

Jitter refers to the variation in packet delay and reflects network stability. The average jitter value measured in this study was 3.22 ms, 

indicating highly consistent packet delivery. Low jitter is essential for real-time applications such as VoIP, video conferencing, and online 

streaming, where variations in packet timing can cause disruptions, audio/video lag, or quality degradation. The jitter measurement results, 

including variations between consecutive packet delays, are presented in Table 7. 

 
Table 7: Jitter Measurement Results 

No Jitter Value 1 (s) Jitter Value 2 (s) Difference (s) 

1 2.687610 -7.477863 -10.165473 

2 -7.477863 7.368027 14.845890 

3 7.368027 -0.716916 -8.084943 

4 -0.716916 0.608036 1.324952 

5 0.608036 -6.322781 -6.930817 

6 -6.322781 6.582645 12.905426 

7 6.582645 0.0000705 -6.582568 

 

In summary, Table 7 demonstrates that the Yamaha Central Office Palembang network achieves stable and predictable performance, which 

is critical for maintaining high Quality of Service (QoS) standards, particularly for latency-sensitive applications. A summary of the total 

and average jitter values is presented in Table 8. 

 
Table 8: Jitter Summary 

Parameter Value 

Total Jitter (s) -0.028887 

Average Jitter (s) -3.22256 × 10⁻⁶ 

 

Table 8 indicates that the average jitter value is very small, confirming stable and consistent packet delivery. The minimal jitter observed 

reinforces the conclusion that the network provides stable and predictable performance, ensuring a reliable operational environment for all 

users. 

4. Conclusion 

This study successfully evaluated the Quality of Service (QoS) performance of the internet network at the Yamaha Central Office 

Palembang using Wireshark as a network analysis tool. As stated in the Introduction, the objective of this research was to assess network 

performance based on key QoS parameters, including throughput, packet loss, delay, and jitter. The results and discussion confirm that this 

objective has been achieved. 

 

The measurement results indicate that the network demonstrates good overall performance. The obtained throughput value of 

approximately 2416 kbps shows that the network is capable of supporting office operational activities effectively. In addition, the packet 

loss value of 0% reflects excellent network reliability and data transmission stability. The average delay of 3.53 ms and jitter of 3.22 ms 

are both significantly below the threshold values recommended by ITU-T and TIPHON standards, indicating very good responsiveness 

and minimal delay variation. 

 

Based on the analysis results, it can be concluded that the internet network at the Yamaha Central Office Palembang meets international 

QoS standards and is suitable for supporting both data-intensive and time-sensitive applications. Furthermore, this study demonstrates that 

Wireshark is an effective and practical tool for monitoring and evaluating network performance in an office environment. 

 

For future work, further research can be conducted by implementing network optimization techniques, such as bandwidth management or 

traffic shaping methods, to compare QoS performance before and after optimization. Additionally, QoS measurements over longer 

observation periods and under varying traffic conditions could provide a more comprehensive understanding of network behavior. The 

application of automated monitoring systems and integration with other network analysis tools also presents promising opportunities for 

enhancing network performance evaluation in future studies. 
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