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 The rapid growth of internet traffic in Indonesia, including in Aceh Province, 

requires an optical fiber network infrastructure that is both efficient and reliable. Two 

fundamental architectures, Point-to-Point (P2P) and Point-to-Multipoint (P2MP), 
offer different trade-offs between service quality and cost efficiency, yet a 

quantitative comparison that combines Quality of Service (QoS) measurement with 

a structured multi-criteria decision-making method remains limited. This study 

experimentally measures the throughput, delay, jitter, packet loss, and bandwidth of 

P2P and P2MP networks implemented at Universitas Almuslim, Bireuen, Aceh, 

using iPerf3 and Wireshark under varying client loads of 1, 2, 4, 8, and 16 users, and 

applies the Analytical Hierarchy Process (AHP) to weight the QoS criteria and rank 

the two architectures. The results show that P2P consistently outperforms P2MP on 

every QoS parameter, maintaining an average throughput of 95 Mbps, a delay of 

2.68 ms, a jitter of 0.85 ms, a packet loss of 0.054%, and a fixed bandwidth of 100 

Mbps, whereas P2MP degrades progressively as the number of users increases. AHP 

weighting identified throughput as the most influential criterion (0.50), followed by 
bandwidth (0.26), delay (0.13), jitter (0.07), and packet loss (0.03), with a 

Consistency Ratio of 0.054, confirming that the pairwise judgments were consistent. 

The resulting AHP scores were 9.00 for P2P and 2.66 for P2MP, indicating that P2P 

is the more optimal architecture for QoS-sensitive deployments, while P2MP 

remains advantageous where cost efficiency and wide coverage are prioritized. 
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I. INTRODUCTION 

The rapid expansion of the digital ecosystem has placed 

unprecedented demand on telecommunication infrastructure 
capable of delivering high capacity, high speed, and reliable 

connectivity. Data traffic continues to surge as a result of 

ultra-high-definition streaming, virtual and augmented reality 

applications, and the proliferation of Internet of Things (IoT) 

devices. Globally, internet penetration reached 67% of the 

world's population in 2023, equivalent to roughly 5.4 billion 

connected users, with fixed-broadband subscriptions growing 

at an average annual rate of 6.7% over the past decade [1]. 

This sustained growth continues to strain available network 

resources. In Indonesia, the Association of Indonesian 

Internet Service Providers (APJII) reported 215.63 million 

internet users during the 2023 survey period, corresponding 

to a penetration rate of 78.19%, with Aceh Province alone 

accounting for approximately 3.4 million users [2]. Such 

figures highlight the pressing need for well-planned, efficient, 

and dependable network infrastructure at the regional level. 

Fiber optic technology has become the principal backbone 

of modern broadband infrastructure owing to its large 

bandwidth capacity, low interference, extended reach, and 

superior transmission stability compared with copper-based 
media, achieved through total internal reflection between the 

core and cladding layers as illustrated in Fig. 1 [3], [4]. Two 

fundamental deployment architectures are commonly used to 

deliver fiber-based services: Point-to-Point (P2P) and Point-

to-Multipoint (P2MP). In a P2P configuration, a single 

Optical Line Terminal (OLT) is connected directly to a single 
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Optical Network Unit (ONU) through a dedicated fiber path, 

which produces stable and predictable service quality because 

there is no contention for shared resources [1]; this benefit, 

however, comes at the cost of higher per-connection 

infrastructure expenditure. In contrast, P2MP allows one 

OLT to serve multiple ONUs through passive components 

such as optical splitters, forming the foundation of Passive 

Optical Network (PON) technologies such as GPON and 

EPON that underpin Fiber-to-the-Home (FTTH) 

deployments [5]. The cost efficiency and scalability of P2MP 
have made it the preferred choice for mass-market access 

networks, although dynamic bandwidth sharing can degrade 

service quality as traffic volume increases [6]. 

These architectural differences translate directly into 

measurable network performance, most commonly assessed 

through Quality of Service (QoS) parameters such as 

throughput, delay, jitter, and packet loss [4]. A substantial 

body of research has examined the performance of each 

architecture, or of bandwidth-allocation algorithms, in 

isolation. Cao et al. [7] proposed a reinforcement-learning-

based dynamic bandwidth allocation (DBA) scheme for 
industrial 50G-PON networks, achieving sub-2 ms latency at 

over 60% link utilization, while Memon et al. [1] compared 

DBA algorithms across GPON, XG-PON, and NG-EPON 

standards under both ITU-T and IEEE frameworks. In the 

domain of multi-criteria decision-making, Al-Zahrani [8] 

evaluated the survivability of multi-fiber WDM networks 

using a hesitant-fuzzy AHP-TOPSIS approach, Urrea and 

Benítez [9] applied AHP to select the optimal SDN controller 

for Industrial IoT deployments, and Mubarok et al. [10] used 

AHP to evaluate fiber optic cable supplier quality. Similarly, 

Badeel et al. [11] combined AHP with VIKOR to optimize 

access-point selection in hybrid LiFi/WiFi networks, and 
Araújo et al. [12] applied AHP-based criteria weighting to 

broadband technology selection, confirming that AHP is an 

effective framework for multi-criteria decision-making 

across diverse telecommunication domains. However, none 

of these works explicitly and quantitatively compares P2P 

and P2MP architectures using empirically measured QoS 

parameters as the decision criteria within an AHP framework  

a gap that is particularly relevant for institutional network 

operators, such as universities, that must choose between the 

two architectures under real operating conditions. 

Addressing this gap, the present study analyzes and 
compares the performance of fiber optic networks based on 

P2P and P2MP architectures using QoS parameters, and 

applies the AHP method to determine the priority weight of 

each criterion and recommend the more optimal architecture. 

The main contributions of this study are twofold: (1) it 

provides empirical QoS measurement data from a real-world 

implementation of both architectures on the campus network 

of Universitas Almuslim, Bireuen Regency, Aceh Province; 

and (2) it integrates these measurements into an AHP decision 

framework to produce a systematic, measurable, and 

accountable architecture-selection recommendation, offering 

practical value for network operators seeking to align 

infrastructure strategy with service requirements and cost 

efficiency. Universitas Almuslim was selected as the test site 

because its campus network already operates both a dedicated 

P2P backbone for critical services and a splitter-based P2MP 

segment for general user access, allowing the two 

architectures to be evaluated under directly comparable 

conditions; as a single-campus deployment with a moderate 

and controllable user population, it is representative of small-

to-medium institutional access networks, while extrapolation 

to large-scale public FTTH or metropolitan PON 
deployments would require validation on networks with 

substantially larger and more heterogeneous user bases. 

 

II. METHODS 

 

A. Research Design and Location 

This study adopts a quantitative experimental approach 

using a comparative analysis method. The experimental 

component involved direct testing and observation of the 

performance of two network architectures, P2P and P2MP, 

deployed on the fiber optic network of Universitas Almuslim, 
Bireuen Regency, Aceh Province, with measurements 

focused on the Computer Center (Puskom) and several 

faculty network facilities. Data collection was carried out on 

12 December 2025, encompassing network performance 

testing and subsequent comparative data analysis. 

 

B. Variables and Research Instruments 

The research objects comprised two architectural 

models: P2P, representing a dedicated single fiber connection 

per user, and P2MP, representing a single OLT serving 

multiple ONUs through an optical splitter, corresponding to 

GPON technology [13]. The QoS parameters measured were 
throughput, delay, jitter, packet loss, and bandwidth. Control 

variables included the type of fiber optic cable, network 

devices (OLT/ONU/switch), link distance, traffic type, 

device configuration, and testing time, ensuring that the 

measurement results were objectively comparable. Testing 

equipment consisted of an OLT, ONUs, single-mode fiber 

cable, an optical splitter (used only in the P2MP scenario), 

server and client computers, and software tools  iPerf3 for 

traffic generation and Wireshark for QoS parameter capture. 

The P2P link used a single-mode fiber path of approximately 

50 m between the OLT/converter and ONU, while the P2MP 
segment used a 1:16 passive optical splitter with fiber runs of 

approximately 30-80 m from the splitter to each ONU; the 

OLT/converter, ONU, and splitter were standard 

commercially available GPON-class single-mode devices 

operating at 1310/1490 nm, and each client workstation was 

connected via a Gigabit Ethernet managed switch to avoid the 

local-area-network link becoming the measurement 

bottleneck. 

 

C. Test Topology 

The P2P implementation connected a single converter 

directly to a single ONU through one single-mode fiber path 



JAIC e-ISSN: 2548-6861    3851 

 

Performance Comparison of Point-to-Point and Point-to-Multipoint Fiber Optic Networks Using QoS Parameters and the 

Analytical Hierarchy Process (Husni, Taufiq, Defry Hamdhana, Muhammad Daud, Asrianda) 

without a splitter, so that the entire bandwidth capacity was 

used exclusively by one connection (Fig. 1). The P2MP 

implementation connected a single OLT to multiple ONUs 

through a passive optical splitter, with all clients accessing 

the network simultaneously to simulate real usage conditions 

(Fig. 2). Both implementation stages included IP address 

configuration, connectivity testing via ping, and QoS 

measurement using iPerf3 and Wireshark. 

 

 
Figure 1. Test topology of the Point-to-Point network implementation. 

 
Figure 2. Test topology of the Point-to-Multipoint network implementation. 

 

D. QoS Testing Formulas 
The Quality of Service (QoS) parameters were 

calculated using Equations (1)–(4). 

Throughput =
Total Data Received (bits)

Transmission Time (s)
(1) 

Average Delay =
∑(𝑡received − 𝑡sent)

𝑛
          (2) 

Jitter = Maximum Delay − Minimum Delay   (3)  

Packet Loss =
𝑃sent − 𝑃received

𝑃sent

× 100%     (4) 

 

where 𝑛represents the total number of transmitted packets, 

𝑡sentand 𝑡receiveddenote the packet transmission and reception 

times, respectively, and 𝑃sentand 𝑃receivedrepresent the 

numbers of transmitted and successfully received packets. 

Bandwidth was measured as the maximum available 

transmission capacity allocated to each user, with a nominal 

value of 100 Mbps. 
 

 

E. Research Procedure and AHP Analysis 

The research procedure is illustrated in Fig. 3. The study 

began with a literature review, followed by the design of the 

experimental network topology, QoS parameter 

measurements, AHP-based data analysis, and the selection of 

the most suitable network architecture. 

The AHP analysis consisted of six sequential steps. First, 

the decision objective was defined. Second, the evaluation 

criteria were established, including throughput, delay, jitter, 
packet loss, and bandwidth. Third, a pairwise comparison 

matrix was constructed using Saaty's fundamental 1–9 scale, 

with judgments formulated directly by the researchers based 

on the empirical QoS measurement results (Tables I-VI) and 

established network-engineering references (e.g., ITU-T QoS 

thresholds) rather than through an external expert panel or 

multi-respondent survey; this single-source judgment is 

acknowledged as a limitation in Section IV, and future work 

may validate the weighting through a structured expert or 

stakeholder survey. Fourth, the priority weights of each 

criterion were calculated through matrix normalization [14]. 

Fifth, the consistency of the pairwise comparisons was 
evaluated by calculating the Consistency Ratio (CR), with a 

value below 0.10 indicating acceptable consistency [9]. 

Finally, the overall priority scores were computed to 

determine the optimal network architecture. 

To improve the reliability of the results, each QoS 

parameter was measured at least three times, with iPerf3 

traffic generated for five-minute intervals per trial and 

captured in Wireshark, under both normal (off-peak, low-

load) and peak (high-load) network traffic conditions 

corresponding to the varying client counts described in 

Section III. The resulting throughput, delay, jitter, and 
packet-loss values were subsequently compared against ITU-

T reference thresholds (ITU-T G.114 for jitter and delay, and 

the TIPHON/ITU-T packet-loss guideline) to assess whether 

each architecture met acceptable real-time service quality. 

The average values obtained from these measurements were 

used in the subsequent AHP analysis. 
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Figure 3. Research flowchart 

III. RESULT AND DISCUSSION 

A. System Implementation 

Both network scenarios, P2P and P2MP, were 
implemented under identical environmental conditions on the 

Universitas Almuslim network to ensure objective 

comparability. In the P2P scenario, a single OLT was 

connected directly to a single ONU without a splitter, so that 

the entire bandwidth capacity was used exclusively. In the 

P2MP scenario, a single OLT was connected to several ONUs 

through a passive optical splitter, with the number of users 

varied at 1, 2, 4, 8, and 16 to observe the effect of bandwidth 

sharing on service quality. 

 

B. Throughput 

Table I presents the throughput measurement results at a 

base network capacity of 100 Mbps. 

TABLE I 

THROUGHPUT TEST RESULTS (MBPS) 

Number 

of Users 
P2P (Mbps) P2MP 

(Mbps) 
Remarks 

1 95 94 Nearly identical 

2 95 47 P2MP begins sharing 

4 95 23.5 Evenly divided 

8 95 11.8 Significant decline 

16 95 5.9 Suboptimal 

 

 
Figure 4. Throughput comparison between P2P and P2MP as a function of 

user count. 

 

P2P maintained a stable throughput of approximately 95 

Mbps, close to the 100 Mbps maximum capacity. The 

residual 5 Mbps gap is attributable to protocol overhead 

rather than architectural limitation: TCP/IP and Ethernet 

header encapsulation, iPerf3 measurement overhead, and 
physical-layer framing typically consume roughly 3-5% of 

nominal link capacity, so a throughput of 95 Mbps on a 100 

Mbps link is consistent with the theoretical maximum 

achievable goodput rather than a shortfall in the P2P 

architecture itself. P2MP, by contrast, declined sharply from 

94 Mbps at one user to 5.9 Mbps at sixteen users, since the 

shared capacity had to be divided among active clients  for 

instance, at four users the throughput per user fell to 

approximately 95/4 ≈ 23.5 Mbps. In aggregate, the effective 

total capacity of P2P reached 1,520 Mbps (95 Mbps × 16 

dedicated connections), whereas the total for P2MP 
amounted to only 183.2 Mbps due to the bandwidth-sharing 

mechanism. This finding is consistent with Memon et al. [1], 

who showed that bandwidth-allocation efficiency in shared 

architectures depends heavily on the underlying DBA 

algorithm; without an optimal allocation mechanism, a 

decline in per-user throughput becomes unavoidable as the 

number of clients grows. These results confirm that P2P is 

better suited to consistently high-traffic requirements, 

whereas P2MP is more efficient for distributing service to 

many users, at the cost of reduced throughput under peak 

load. 
 

C. Delay 

Average delay was computed using Equation (2) for five 

user-count scenarios, as summarized in Table II. 

 
TABLE II 

AVERAGE DELAY TEST RESULTS (MS) 

Test Number of Users P2P Delay P2MP Delay 

1 1 2.1 3.8 

2 5 2.4 8.6 

3 10 2.7 15.2 

4 20 3.0 28.7 

5 30 3.2 41.5 
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P2P delay remained low and stable (2.1–3.2 ms) despite 

increasing user numbers, because each user retains an 

exclusive path free of contention. P2MP delay, by contrast, 

rose sharply from 3.8 ms to 41.5 ms at thirty users due to 

packet queuing within the passive splitter mechanism. 

Although this value remains below the ITU-T real-time 

service threshold of 150 ms, the escalating delay trend in 

P2MP aligns with the findings of Cao et al. [7], who 

demonstrated that low latency in PON networks can only be 
sustained through adaptive bandwidth-scheduling 

algorithms; without such mechanisms, queue accumulation 

under heavy user loads becomes the dominant driver of 

increased delay. 

 

D. Jitter 

Jitter was measured at 10-second intervals over 30 

minutes (n = 6 samples), with results shown in Table III. 

 
TABLE III 

JITTER MEASUREMENT RESULTS (MS) 

Time (minutes) P2P P2MP 

5 0.8 2.1 

10 0.9 2.4 

15 1.0 2.7 

20 0.7 3.0 

25 0.9 2.8 

30 0.8 3.2 

Average 0.85 2.70 

 

The average P2P jitter of 0.85 ms was considerably lower 

than the 2.7 ms recorded for P2MP. The stability of P2P stems 

from its dedicated, contention-free transmission path, 

whereas the larger variation observed in P2MP arises from 

the shared-medium mechanism and queuing delay. Both 

values remain below the ITU-T G.114 real-time 
communication threshold of 30 ms, indicating acceptable 

performance for both architectures; nonetheless, P2P delivers 

a more stable service quality that is better suited to time-

sensitive applications, consistent with the low-latency 

characteristics reported for dedicated scheduling policies by 

Hadi et al. [15]. 

 

E. Packet Loss 

Packet loss results at a bandwidth capacity of 100 Mbps 

are summarized in Tables IV and V. 

 
TABLE IV 

PACKET LOSS SUMMARY 

Parameter P2P P2MP Difference 

Minimum 0.02% 0.05% P2MP +0.03% 

Maximum 0.10% 1.65% P2MP +1.55% 

Average 0.054% 0.604% P2MP ≈ 11.18× 
 

Packet loss for P2P remained low across all scenarios 

(0.02%–0.10%; average 0.054%), whereas P2MP increased 

significantly to 1.65% at sixteen users (average 0.604%), 

approximately 11.18 times higher than P2P, with the gap 

widening to a 16.5-fold difference under peak load. 

TABLE V 

PACKET LOSS BY NUMBER OF USERS 

Number of Users P2P (%) P2MP (%) 

1 0.02 0.05 

2 0.03 0.12 

4 0.05 0.35 

8 0.07 0.85 

16 0.10 1.65 

 

This increase occurs because bandwidth shared among 

many clients raises the risk of network congestion and packet 

queuing that ultimately leads to data loss, consistent with the 

findings of Hailu et al. [4] on the relationship between 

queuing and redundancy mechanisms and packet-loss rates in 

shared optical networks. Although both architectures remain 

within acceptable limits for most services, P2P demonstrates 

markedly higher transmission reliability. 
 

F. Bandwidth 

Bandwidth testing was performed to evaluate the 

transmission capacity provided by the Point to Point (P2P) 

and Point to Multipoint (P2MP) network architectures under 

different numbers of connected users. The bandwidth test 

results are presented in Table VI. 

 
TABLE VI 

BANDWIDTH TEST RESULTS (MBPS) 

Number of Users P2P (Mbps) P2MP (Mbps) 

1 100 100 

2 100 50 

4 100 25 

8 100 12.5 

16 100 6.25 

 

P2P sustained its full 100 Mbps capacity across all 

scenarios owing to its dedicated nature, while P2MP declined 

proportionally from 100 Mbps to only 6.25 Mbps at sixteen 

users. This pattern underscores the fundamental trade-off 
between service quality and cost efficiency: P2P excels at 

maintaining consistent bandwidth availability, whereas 

P2MP offers infrastructure efficiency at the expense of 

reduced per-user capacity as the client base grows, a pattern 

also observed in GPON capacity evaluations by Hantoro et 

al. [16] and in narrowband GPON-based FTTX studies by 

Ibrahim et al. [17]. 

These findings are broadly consistent with FTTH/GPON 

deployment studies reported across various regions and 

institutions, including campus and residential network 

implementations in Indonesia [18],[19],[20],[21], and with 

comparable PON-based FTTH design studies elsewhere 
[22],[23],[24],[25], which similarly report a trade-off 

between the scalability benefits of splitter-based P2MP/PON 

architectures and the performance ceiling imposed by shared 

bandwidth. 

 

G. AHP-Based Analysis 

The AHP hierarchy was structured into three levels: the 

goal (determining the best fiber optic network architecture), 
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the criteria (throughput, delay, jitter, packet loss, bandwidth), 

and the alternatives (P2P, P2MP). The pairwise comparison 

matrix, constructed using Saaty's fundamental scale (1–9), is 

presented in Table VII. 

 
TABLE VII 

PAIRWISE COMPARISON MATRIX OF QOS CRITERIA 

Criteria Thpt Delay Jitter PL BW 

Throughput 1 5 7 9 3 

Delay 1/5 1 3 5 1/3 

Jitter 1/7 1/3 1 3 1/5 

Packet Loss 1/9 1/5 1/3 1 1/7 

Bandwidth 1/3 3 5 7 1 

 

Matrix normalization and the resulting criterion weights, 

obtained by dividing each column element by its column total 

and then averaging across rows, are presented in Table VIII. 
TABLE VIII 

NORMALIZED MATRIX AND CRITERION WEIGHTS 

Criteria Row Sum Weight 

Throughput 2.51 0.50 

Delay 0.67 0.13 

Jitter 0.34 0.07 

Packet Loss 0.17 0.03 

Bandwidth 1.30 0.26 

 

The eigenvector values indicate that throughput is the 
most dominant criterion (0.50), followed by bandwidth 

(0.26), delay (0.13), jitter (0.07), and packet loss (0.03). 

Throughput and bandwidth together account for over three-

quarters of the total priority weight because they most directly 

determine whether a network can sustain modern high-

volume applications such as HD/UHD streaming and large 

file transfers, whereas delay, jitter, and packet loss, although 

critical for real-time services, were judged comparatively less 

decisive given that both architectures already remained 

within ITU-T acceptable thresholds for these parameters. 

This priority ordering reflects that effective data-transmission 

capacity is regarded as the most decisive factor for network 
service quality in this study's context, consistent with the 

AHP weighting reported by Araújo et al. [12], who likewise 

identified capacity and quality as high-weight criteria in 

broadband access technology selection. 

Consistency was verified using Equations (5) and (6): 

 

𝐶𝐼 =
𝜆max − 𝑛

𝑛 − 1
         (5) 

 

𝐶𝑅 =
𝐶𝐼

𝑅𝐼
(6) 

 

Substituting 𝜆max = 5.24, 𝑛 = 5, and 𝑅𝐼 = 1.12into 

Equations (5) and (6) yields a Consistency Index (CI) of 

0.061 and a Consistency Ratio (CR) of 0.054. Since the CR 

value is less than 0.10, the pairwise comparison matrix is 

considered consistent, indicating that the criterion weights are 

sufficiently reliable for the AHP evaluation. Because the five 

QoS criteria are expressed in different units (Mbps, ms, and 

%), each architecture's raw measurement was first converted 

into a dimensionless performance score on Saaty's 1-9 

preference scale rather than combined directly: for every 

criterion, the architecture with the better raw value (e.g., 

higher throughput and bandwidth, or lower delay, jitter, and 

packet loss) was assigned the highest preference score, and 

the other architecture was scored relative to it in proportion 

to the magnitude of the performance gap observed in Tables 

I-VI. The overall score of each network architecture was then 
obtained by multiplying the normalized criterion weights by 

the corresponding QoS performance scores [9]. The resulting 

alternative scores are presented in Table IX. 

The score of each alternative was calculated by 

multiplying the criterion weights by the performance score of 

each architecture based on the QoS test results, as shown in 

Table IX. 
TABLE IX 

ALTERNATIVE SCORES USING AHP WEIGHTS 

Criteria Weight P2P P2MP 

Throughput 0.50 9 3 

Delay 0.13 9 1 

Jitter 0.07 9 3 

Packet Loss 0.03 9 1 

Bandwidth 0.26 9 3 
 

TABLE X 

FINAL AHP RANKING OF ALTERNATIVES 

Alternative Total Score 

P2P 9.00 

P2MP 2.66 

 

The total score of each alternative was obtained as Score 

= Sigma(weight_i x score_i), summed over the five criteria 

using the weights and performance scores in Table IX. For 

P2P: (0.50x9) + (0.13x9) + (0.07x9) + (0.03x9) + (0.26x9) = 

4.50 + 1.17 + 0.63 + 0.27 + 2.34 = 8.91 (rounded to 9.00 using 

unrounded weights, since P2P was assigned the maximum 

score of 9 on every criterion). For P2MP: (0.50x3) + (0.13x1) 

+ (0.07x3) + (0.03x1) + (0.26x3) = 1.50 + 0.13 + 0.21 + 0.03 

+ 0.78 = 2.65 (2.66 using unrounded weights). The ranking 

results show that P2P achieved a total score of 9.00, higher 

than P2MP's 2.66. Accordingly, based on the AHP weighting 
of the five QoS parameters, P2P is the most optimal 

alternative, delivering stable service quality through fixed 

bandwidth, low delay and jitter, and minimal packet loss. 

This finding is consistent with the fundamental principles of 

dedicated architectures established in the literature [1], [4], 

[7], and further reinforces the validity of AHP as a multi-

criteria evaluation framework in the optical networking 

domain, as demonstrated by Urrea and Benítez [9] and 

Mubarok et al. [10]. Nevertheless, P2MP remains a viable 

alternative for deployments that prioritize infrastructure cost 

efficiency and broad service coverage, indicating that 
architecture selection in practice should be tailored to the 

specific requirements of the network operator. 
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IV. CONCLUSION 

This study compared the performance of Point to Point 

(P2P) and Point to Multipoint (P2MP) fiber optic network 
architectures based on Quality of Service (QoS) parameters 

using the Analytical Hierarchy Process (AHP). The results 

demonstrate that P2P consistently achieved better 

performance than P2MP across all evaluated QoS parameters. 

The AHP analysis identified throughput as the most 

influential criterion and confirmed the consistency of the 

decision-making process with a Consistency Ratio of 0.054. 

The final AHP scores of 9.00 for P2P and 2.66 for P2MP 

indicate that, from a QoS standpoint, P2P is the more suitable 

architecture for applications requiring stable and high-quality 

network performance; however, this ranking reflects service-

quality criteria alone, and P2MP remains a legitimate and 
often preferable choice where infrastructure cost efficiency, 

splitter-based scalability, and broad service coverage are the 

operator's priority, as is typically the case in mass-market 

FTTH deployments. The proposed QoS and AHP evaluation 

framework provides a systematic approach for selecting fiber 

optic network architectures, though it is limited by its single-

institution, single-day setting, a fixed 100 Mbps bandwidth 

capacity, a maximum tested load of sixteen users, pairwise-

comparison judgments formulated by the researchers alone 

rather than an external expert panel, a QoS-only criterion set, 

reporting of mean QoS values without formal statistical 
treatment (e.g., standard deviation, confidence intervals, or 

significance testing) of the repeated trials, and the absence of 

a formal cost-benefit or Total Cost of Ownership comparison 

between the two architectures. Future research should 

therefore extend the evaluation to larger and more 

heterogeneous PON deployments such as GPON or XGS-

PON, incorporate non-QoS decision criteria including 

installation and operational cost, scalability, maintainability, 

and energy consumption, examine the effect of differentiated 

traffic types such as video streaming, VoIP, and file transfer 

on measured QoS, and benchmark the AHP-based ranking 

against other multi-criteria decision-making methods such as 
TOPSIS, VIKOR, or PROMETHEE to obtain more 

comprehensive and generalizable results. Beyond 

architecture selection alone, prior EPON-based access-

network design experience [26] and the broader trend toward 

fixed-mobile convergence in Indonesia's telecommunications 

infrastructure [27] suggest that future architecture-selection 

studies should also be situated within evolving convergent 

network strategies rather than treated as a purely standalone 

technical decision; in parallel, emerging machine-learning-

based QoS/QoT prediction techniques [28] offer a promising 

direction for proactively forecasting P2P and P2MP 
performance under varying traffic conditions, 

complementing the retrospective measurement approach 

adopted in this study. 
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