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Abstract 

 

Expedition service companies play a crucial role in ensuring the smooth distribution of goods, especially for 

businesses involved in selling fresh products, such as Dedy Segar. However, the current delivery service 

selection process at Dedy Segar is still manual and lacking a structured system to evaluate, making it difficult to 

compare multiple important criteria such as estimated delivery time, cost, and service quality. This manual 

approach consumes time and effort, increases the risk of inconsistent and suboptimal decisions, and struggles to 

handle uncertainty in qualitative assessments. This issue poses a risk to operational efficiency and customer 

satisfaction, highlighting the need for a more systematic and reliable decision-making tool.. To address this 

problem, this study proposes a solution through the implementation of the Fuzzy Simple Additive Weighting 

(FSAW) method in a web-based decision support system. The FSAW method combines the advantages of fuzzy 

logic in handling uncertainty and the SAW method's simplicity in weighting criteria, making it suitable for 

evaluating subjective and imprecise data in delivery service selection. The objective of this research is to 

optimize the selection process of delivery services by enhancing efficiency, accuracy, and objectivity, as well as 

to handle uncertainty in criteria assessment. The results show that the system successfully provides 

recommendations based on preference values, with the highest ranking achieved by GoSend (91.00), followed by 

SiCepat Ekspres (87.00), Lalamove (83.50), JNE and GrabExpress (77.75), J&T Express (71.50), and TIKI and 

Wahana at the lowest positions. Thus, the system has proven to be effective in supporting optimal decision-

making for selecting delivery services for Dedy Segar. 
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1. INTRODUCTION 

E $xpe$dition companie$s are$ e$ntitie$s that provide$ 

goods de$live$ry se$rvice$s via land, se$a, or air route$s [1]. 

In the$ busine$ss world, the$ pre$se$nce$ of e$xpe$dition 

companie$s is crucial to e$nsure$ the$ smooth distribution 

of goods be$twe$e$n re$gions [2]. Amid the$ rapid growth 

of digital marke$ting today, de$live$ry se$rvice$s have$ 

be$come$ e$sse$ntial to support product shipme$nts within 

a company [3]. The$ role$ of de$live$ry se$rvice$s se$rve$s as 

a mainstay in e$nsuring that goods are$ de$live$re$d 

accurate$ly and promptly to the$ir inte$nde$d de$stinations 

[4-5]. In addition, se$le$cting the$ right de$live$ry se$rvice$ 

is a ke$y factor in e$nsuring smooth shipping and 

custome$r satisfaction, as we$ll as impacting the$ ove$rall 

pe$rformance$ of the$ busine$ss [6]. 

The$ same$ applie$s to De$dy Se$gar, a busine$ss 

focuse$d on se$lling fre$sh fruits and ve$ge$table$s, which 

re$quire$s de$live$ry se$rvice$s to distribute$ its products to 

custome$rs both within and outside$ the$ city. Choosing 

the$ right de$live$ry se$rvice$ is crucial for De$dy Se$gar, 

conside$ring that the$ products be$ing sold are$ 

pe$rishable$ and re$quire$ spe$cial handling during the$ 

shipping proce$ss. Howe$ve$r, the$ se$le$ction proce$ss for 

de$live$ry se$rvice$s at De$dy Se$gar is currently relies on 

a manual, without the$ use$ of a structure$d syste$m. This 

condition reflects a broader issue often encountered 

in small to medium enterprises (SMEs): the absence 

of intelligent, adaptive decision-making tools to 

systematically evaluate and compare logistics 

alternatives based on multiple conflicting criteria. 

The lack of such systems not only leads to 

inefficiencies in time and effort, but also increases the 

risk of inconsistent and suboptimal choices, 

especially when handling uncertainty in qualitative or 
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linguistic evaluations such as service responsiveness 

or reputation. 

To address the issue of selecting delivery 

services, various studies have applied the Multi-

Criteria Decision Making (MCDM) approach, which 

supports decision-making involving multiple 

competing criteria. Previous research has shown that 

the Fuzzy Simple Additive Weighting (FSAW) 

method is capable of handling uncertainty effectively, 

producing high success rates in recommending 

appropriate delivery services [3]. Other studies 

utilizing the Simple Additive Weighting (SAW) 

method have demonstrated its ability to generate 

objective, quantitative results, with certain delivery 

providers achieving the highest ranking based on 

predefined criteria  [7-8]. However, the SAW method 

is generally less effective in handling data 

uncertainty, which is common in real-world 

scenarios. 

The difference in this study lies in the addition of 

criteria for selecting delivery services and the 

combination of the Simple Additive Weighting 

(SAW) method with the Fuzzy concept, resulting in 

the Fuzzy Simple Additive Weighting (FSAW) 

method. The FSAW method offers advantages over 

the SAW or AHP methods used in previous studies 

[9-10], particularly in addressing subjectivity during 

criteria assessment through a fuzzy approach that 

effectively handles uncertain or vague data—

especially when differences in perception arise during 

evaluation [11-13].  

Unlike other fuzzy methods such as Fuzzy 

Tsukamoto or Fuzzy Sugeno, which are typically 

rule-based and more suitable for systems with precise 

output modeling FSAW is easier to implement in 

decision support systems that involve ranking and 

scoring alternatives based on multiple weighted 

criteria. This simplicity and suitability for additive 

evaluation make FSAW more appropriate for the 

problem of delivery service selection, where decision 

alternatives need to be ranked objectively based on 

linguistic assessments converted into fuzzy numbers. 

Thus, the contribution of this research lies in its 

practical implementation of FSAW in a business-

oriented decision-making context that demands ease 

of use, clarity, and computational efficiency [13]. 

In this study, the FSAW method is implemented 

in a decision support system designed to assist Dedy 

Segar in selecting the most suitable delivery service, 

thereby improving operational efficiency and 

enhancing customer satisfaction [14]. Most previous 

research, however, focuses on a single decision-

making technique applied to specific case studies, 

without addressing adaptability or integration with 

dynamic business needs. Furthermore, existing 

systems often assume ideal, complete data, limiting 

their applicability in uncertain or rapidly changing 

environments. This research is important because 

many businesses still rely on manual methods to 

select delivery services—an approach that is time-

consuming, subjective, and inconsistent highlighting 

the need for a more adaptive and intelligent decision 

support system that can accommodate uncertainty 

while aligning with evolving user preferences and 

operational constraints. 

2. RESEARCH METHOD 

2.1 Type of Research 

This type$ of re$se$arch is applie$d re$se$arch aime$d at 

solving practical proble$ms face$d by De$dy Se$gar in 

se$le$cting a de$live$ry se$rvice$ using the$ Fuzzy SAW 

me$thod, which is imple$me$nte$d into a de$cision 

support syste$m. This study use$s a quantitative$ 

approach as it involve$s nume$rical calculations with 

the$ Fuzzy Simple$ Additive$ We$ighting (FSAW) 

me$thod to produce$ optimal de$cisions base$d on 

spe$cific crite$ria [15][16]. 

 

2.2 Research Stages 

In this study, the$ workflow proce$dure$ follows the$ 

Wate$rfall Mode$l me$thodology in de$ve$loping the$ 

de$cision support syste$m [17][18]. 

 

2.2.1 Analysis 

At this analysis stage$, the$ syste$m re$quire$me$nts 

and the$ me$thod to be$ use$d in de$ve$loping the$ de$cision 

support syste$m for se$le$cting de$live$ry se$rvice$s are$ 

ide$ntifie$d. The$ syste$m re$quire$me$nts analysis is 

mode$le$d with the$ me$thod analysis using the$ Fuzzy 

SAW me$thod, as shown in the$ following flowchart in 

Figure 1 [19]. 

 

Start

Data Initialization

Determining the 

Fuzzy Membership 

of Each Criterion

Construct the Decision 

Matrix X

Normalize the Decision 

Matrix using the Average 

Formula

Calculate the Preference Value 

(W) for Each Alternative

Ranking Process

DSS Results

End

 
Figure $ 1. Flowchart of the $ Fuzzy SAW Me$thod 

 

Base$d on Figure$ 1, the$ stage$s that must be$ 

carrie$d out in the$ imple$me$ntation of the$ Fuzzy 
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Simple$ Additive$ We$ighting (FSAW) me$thod are$ 

de$scribe$d in de$tail. The$ ste$ps are$ as follows [19][20]: 

1. Data Initialization. 

De$te$rmine$ the$ crite$ria use$d: C1, C2, C3, C4, C5, 

C6, C7 and assign we$ights for e$ach crite$rion: W 

(we$ight). 

2. De$te$rmining the$ Fuzzy me$mbe$rship of e$ach 

crite$rion. 

Using Fuzzy me$mbe$rship functions to transform 

crite$rion value$s into Fuzzy form. 

3. Construct the$ de$cision matrix X. 

 

X =

⌊
 
 
 

x11x12 …x1n

x21x22 …x2n

.     .     .     .

.     .     .     .
xm1xm2 …xmn⌋

 
 
 

 SAW me$thod de$cision (1) 

matrix. 

Whe$re$: 

xij is is the$ value$ of the$-i th alte$rnative$ on the$ j-th 

crite$rion. 

4. Normalize$ the$ de$cision matrix using the$ ave$rage$ 

formula. 

Pe$rform the$ normalization of the$ de$cision matrix 

by calculating the$ normalize$d pe$rformance$ rating 

(rij) of alte$rnative$ Ai on crite$rion Cj. 

 

 Normalize$ the$ 

matrix using the$ SAW me$thod                           (2) 

Information: 

a. Be$ne$fit crite$ria are$ whe$n the$ value$ provide$s an 

advantage$ to the$ de$cision-make$r, conve$rse$ly, 

cost crite$ria are$ whe$n the$y incur a cost for the$ 

de$cision-make$r. 

b. If it is a be$ne$fit crite$rion, the$n the$ value$ is 

divide$d by the$ maximum value$ of e$ach column, 

while$ for a cost crite$rion, the$ minimum value$ of 

e$ach column is divide$d by the$ value$. 

5. Calculate$ the$ pre$fe$re$nce$ value$ (W) for e$ach 

alte$rnative$. 

The$ final value$ is calculate$d by summing the$ 

re$sults of multiplying the$ we$ights by the $ 

normalize$d value$s: 

𝑊 = (𝑤1 ∗  𝐶1) + (𝑤2 ∗  𝐶2) + (𝑤3 ∗  𝐶3) + 

          (𝑤4 ∗  𝐶4) + (𝑤5 ∗  𝐶5) + (𝑤6 ∗ 𝐶6) + 

          (𝑤7 ∗ 𝐶7)                                                  (3) 

Whe$re$: 

wj is the$ we$ight of crite$rion j. 

Cj is the$ normalize$d value$ of crite$rion j. 

6. Ranking proce$ss. 

The$ alte$rnative$ with the$ highe$st W value$ is the$ be$st. 

7. DSS Re$sults. 

The$ syste$m provide$s a re$comme$ndation for the$ 

be$st e$xpe$dition se$rvice$ base$d on the$ calculation 

re$sults. 

2.2.2 Design 

During this de$sign phase$, a de$taile$d syste$m 

de$sign is carrie$d out, which include$s use$r inte$rface$ 

de$sign and database$ de$sign. This phase$ aims to 

pre$pare$ the$ syste$m blue$print (de$sign) be$fore$ moving 

on to the$ imple$me$ntation phase$. 

1. Use$r inte$rface$ de$sign use$s UI/UX de$sign 

software$, name$ly Balsamiq Mockup 3. 

2. Database$ de$sign use$s a database$ mode$ling tool, 

name$ly the$ E $ntity Re$lationship Diagram (E$RD) 

using the$ we$bsite$ e$rdplus.com. 

 

2.2.3 Programming Code Development 

In this phase$, the$ de$signe$d syste$m will be$ 

imple$me$nte$d using the$ de$te$rmine$d programming 

language$s and te$chnologie$s, name$ly the$ backe$nd 

using the$ PHP programming language$, the$ fronte$nd 

using HTML, CSS, JavaScript, and the$ database $ 

using MySQL. 

 

2.2.4 Testing 

The$ te$sting phase$ is carrie$d out to e$nsure$ the$ 

syste$m runs according to the$ de$fine$d ne$e$ds and 

spe$cifications. The$ type$s of te$sting are$ divide$d into 2, 

name$ly Black-box Te$sting to te$st syste$m 

functionalitie$s such as data input, calculation 

proce$sse$s, and output re$sults, and White$-box Te$sting 

to te$st the$ calculation logic of the$ Fuzzy SAW 

me$thod [21][22]. 

 

2.2.5 Maintenance 

In this phase$, the$ built de$cision support syste$m is 

give$n a te$sting pe$riod of 1 month to De$dy Se$gar, 

during which any bugs found will be$ dire$ctly 

maintaine$d by the$ re$se$arche$r. 

3. RESULTS AND DISCUSSION 

3. 1 Analysis Results 

The$ re$sults of this analysis are$ in the$ form of an 

e$xplanation re$garding the$ de$cision-making me$thod 

use$d. The$ me$thod analysis use$d in this re$se$arch is 

FuzzySAW, by pre$se$nting a simple$ case$ e$xample$ of 

this me$thod in de$te$rmining the$ appropriate$ e$xpe$dition 

se$rvice$ for product de$live$ry. Base$d on the$ flowchart 

in Figure$ 1, the$ workings of the$ Fuzzy SAW me$thod 

are$ de$scribe$d as follows: 

 

1. Data initialization. 

De$te$rmine$ the$ crite$ria use$d and de$te$rmine$ the$ 

we$ight of e$ach crite$rion: W (we$ight) base$d on 

the$ conclusion of the$ sale$s transaction datase$t at 

De$dy Se$gar. The$ following Table$ 1 shows the $ 

re$sults of data initialization. 
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2. De$te$rmine$ the$ Fuzzy me$mbe$rship of e$ach 

crite$rion. 

Fuzzy me$mbe$rship functions to conve$rt the$ 

crite$ria value$s into Fuzzy form as shown in Table$ 

2. 

 

3. Construct the$ de$cision matrix X. 

A de$cision matrix (X) is pre$pare$d as shown in 

Table$ 3. 

 

 

Tabel 1. Data Initialization Re$sults 

No Criteria Characteristic Weight (W) Criteria Items 

1. 
E$stimate$d De$live$ry 

Time$ (C1) 
Be$ne$fits 20 

Ve $ry Fast (More $ Than 1 Hour), Fast (1-3 

Hours), Me$dium (3-6 Hours), Long (6-12 

Hours), Ve$ry Long (Le$ss Than 12 Hours) 

2. 

Damage$d Goods 

Claims Handling 

Spe$e$d (C2) 

Be$ne$fits 25 

Ve $ry Fast (Unde $r 1 hour), Fast (1–3 hours), 

Me$dium (3–6 hours), Long (6–12 hours), 

Ve $ry Long (Ove $r 12 Hours) 

3. 
Company E$xpe$rie$nce$ 

(C3) 
Be$ne$fits 10 

Ve $ry E$xpe$rie$nce $d (Above$ 10 ye$ars), 

E$xpe$rie$nce $d (6–10 ye$ars), Fairly E$xpe$rie $nce$d 

(3–5 ye$ars), Le$ss E$xpe$rie$nce$d (1–2 ye$ars), 

Ne $wly E$stablishe$d (Unde$r 1 Ye$ar) 

4. 
Orde$r Tracking 

Se$rvice$ Spe$e$d (C4) 

Be$ne$fits 

 

 

10 

Ve $ry Fast ( Re$al-time$, Unde$r 1 minute$), Fast 

(1–5 minute$s), Me$dium (5–15 minute$s), Slow 

(15–30 minute$s), Ve$ry Slow (Above$ 30 

minute$s) 

5. Shipping Cost (C5) Cost 25 

Ve $ry E$xpe$nsive $ (Above$ Rp 50,000), 

E$xpe$nsive$ (Rp 35,001 – Rp 50,000), 

Mode$rate$ (Rp 25,001 – Rp 35,000), Che$ap 

(Rp 15,000 – Rp 25,000), Ve$ry Che$ap (Be$low 

Rp 15,000) 

6. 
Company Re$sponse$ 

(C6) 
Be$ne$fits 5 

Ve $ry Fast (Above$ 5 minute$s), Fast (5–15 

minute$s), Me$dium (15–30 minute$s), Slow 

(30–60 minute$s), Ve$ry Slow (Above$ 1 hour) 

7 Are$a Cove$rage$ (C7) Be$ne$fits 5 

National (All of Indone$sia), Re$gional 

(Province$ or Island), Local (Big City), 

Limite$d (Limite $d Subdistrict or Are$a), Ve $ry 

Limite$d (Only Se$ve$ral Locations) 

 

Table$ 1. Re$sults of De $te$rmining Fuzzy Me$mbe $rship of E$ach Crite$ria 

No Criteria Criteria Items 
Criteria Item 

Weight 

1. E$stimate$d De$live$ry Time$ (C1) 

Ve$ry Fast (More$ Than 1 Hour) 

Fast (1-3 Hours) 

Me$dium (3-6 Hours) 

Long (6-12 Hours) 

Ve$ry Long (Le $ss Than 12 Hours) 

5 

4 

3 

2 

1 

2. Damage$d Goods Claims Handling Spe$e$d (C2) 

Ve$ry Fast (Unde$r 1 hour)  

Fast (1–3 hours) 

Me$dium (3–6 hours) 

Long (6–12 hours) 

Ve$ry Long (Above $ 12 Hours) 

5 

4 

3 

2 

1 

3. Company E$xpe$rie$nce$ (C3) 

Ve$ry E$xpe$rie $nce$d (Above $ 10 ye$ars) 

E$xpe$rie$nce$d (6–10 ye $ars) 

Fairly E$xpe$rie$nce $d (3–5 ye $ars) 

Le$ss E$xpe$rie $nce$d (1–2 ye$ars) 

Ne$wly E$stablishe$d (Unde$r 1 Ye$ar) 

5 

4 

3 

2 

1 

4. Orde$r Tracking Se$rvice$ Spe$e$d (C4) 

Ve$ry Fast (Re$al-time$, Unde $r 1 minute $) 

Fast (1–5 minute$s) 

Me$dium (5–15 minute$s) 

Slow (15–30 minute$s) 

Ve$ry Slow (Above$ 30 minute$s) 

5 

4 

3 

2 

1 

5. Shipping Cost (C5) 

Ve$ry E$xpe$nsive$ (Above$ Rp. 50,000) 

E$xpe$nsive$ (Rp 35,001 – Rp 50,000) 

Me$dium (Rp 25,001 – Rp 35,000) 

Che$ap (Rp. 15,000 – Rp. 25,000) 

Ve$ry Che$ap (Unde$r Rp. 15,000) 

5 

4 

3 

2 

1 

6. Company Re$sponse$ (C6) 

Ve$ry Fast (Above$ 5 minute$s) 

Fast (5–15 minute$s) 

Me$dium (15–30 minute $s) 

Slow (30–60 minute$s) 

Ve$ry Slow (Above$ 1 hour) 

5 

4 

3 

2 

1 

7 Are$a Cove$rage$ (C7) 

National (All Indone$sia) 

Re$gional (Province $ or Island) 

Local (Big City) 

Limite$d (Re$stricte$d District or Are $a) 

Ve$ry Limite $d (Only a Fe$w Locations) 

5 

4 

3 

2 

1 
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4. Normalize$ the$ de$cision matrix using the$ ave$rage$ 

formula. 

Pe$rform de$cision matrix normalization by 

calculating the$ normalize$d pe$rformance$ rating value$ 

(rij) of alte$rnative$ i on crite$rion Cj . The$ initial stage$ is 

to first look for the$ minimum value$ and the$ maximum 

of e$ach crite$rion use$d in de$cision making. This value$ 

is ne$e$de$d to de$te$rmine$ the$ normalization scale$. The$ 

re$sults of se$arching for the$ minimum and maximum 

value$s for e$ach crite$rion are$ pre$se$nte$d in Table$ 4 

be$low. 

Ne$xt, afte$r ge$tting the$ minimum/maximum value$ 

of e$ach crite$rion, the$ ne$xt ste$p is to normalize$ the$ 

alte$rnative$s for e$ach crite$rion. Assume$ the$ JNE$ 

alte$rnative$ for the$ e$stimate$d de$live$ry time$ crite$ria is 

calculate$d: 

rJNE$,e$stimate$d_shipping_time$

=
XJNE$,e$stimate$d_shipping_time$

maxXJNE $,e$stimate$d_shipping_time$

 

rJNE$,e$stimate$d_shipping_time$
=

4.00

5.00
 

rJNE$,e$stimate$d_shipping_time$
= 0.8 

The$n the$ normalization re$sult of JNE$ alte$rnative$ 

on crite$rion 1 (e$stimate$d de$live$ry time$) is 0.8. 

Continue$d to othe$r alte$rnative$s and crite$ria to 

produce$ normalization re$sults as in Table$ 5. 

5. Calculate$ the$ pre$fe$re$nce$ value$ (W) for e$ach 

alte$rnative$. 

The$ final value$ is calculate$d by adding the $ 

re$sults of multiplying the$ we$ights by the$ 

normalization value$. Assume$ the$ JNE $ alte$rnative$ 

pre$fe$re$nce$ value$ is calculate$d. 

WJNE$
= (20 ∗ 0.8) + (25 ∗ 0.8) + (10 ∗ 0.8)

+ (10 ∗ 0.8) + (25 ∗ 0.67) 
              +(5 ∗ 0.8) + (5 ∗ 1) 

WJNE$
= 16 + 20 + 8 + 8 + 16.75 + 4 + 5

= 77.75 

Table$ 3. Re$sults of Compiling the$ De$cision Matrix X 

No Alternative Shipping Services 
Criteria 

1 2 3 4 5 6 7 

1 JNE 4.00 4.00 4.00 4.00 3.00 4.00 5.00 

2 TIKI 3.00 3.00 3.00 3.00 4.00 2.00 4.00 

3 SiCepat Ekspres 4.00 4.00 3.00 5.00 2.00 5.00 5.00 

4 GoSend 4.00 5.00 5.00 4.00 2.00 4.00 3.00 

5 GrabExpress 4.00 4.00 5.00 4.00 3.00 4.00 3.00 

6 J&T Express 4.00 4.00 3.00 4.00 4.00 4.00 5.00 

7 LalaMove 5.00 5.00 4.00 5.00 4.00 5.00 3.00 

8 Wahana Prestasi Logistik 2.00 2.00 5.00 3.00 5.00 3.00 5.00 

 

Table$ 2. Se $arch Re$sults Minimum/Maximum Value$s for E$ach Crite$ria 

No Criteria Characteristic Min/Max Value 

1 Estimated_Shipping_Time Benefits 5.00 - Maximum 

2 Damaged Goods Claims Handling Speed Benefits 5.00 - Maximum 

3 Company_Experience Benefits 5.00 - Maximum 

4 Order_Tracking_Service_Speed Benefits 5.00 - Maximum 

5 Shipping costs Cost 2.00 - Minimum 

6 Company_Response Benefits 5.00 - Maximum 

7 Area_Coverage Benefits 5.00 - Maximum 

 

Table$ 4. De$cision Matrix Normalization Re$sults 

No Alternative Shipping Services 
Criteria 

1 2 3 4 5 6 7 

1 JNE 0.80 0.80 0.80 0.80 0.67 0.80 1.00 

2 TIKI 0.60 0.60 0.60 0.60 0.50 0.40 0.80 

3 SiCepat Ekspres 0.80 0.80 0.60 1.00 1.00 1.00 1.00 

4 GoSend 0.80 1.00 1.00 0.80 1.00 0.80 0.60 

5 GrabExpress 0.80 0.80 1.00 0.80 0.67 0.80 0.60 

6 J&T Express 0.80 0.80 0.60 0.80 0.50 0.80 1.00 

7 Lalamove 1.00 1.00 0.80 1.00 0.50 1.00 0.60 

8 Wahana Prestasi Logistik 0.40 0.40 1.00 0.60 0.40 0.60 1.00 

 

Table 5. Preference Value Results (W) For Each Alternative 

No Expedition Services 
Criteria 

Total 
1 2 3 4 5 6 7 

1 JNE 16.00 20.00 8.00 8.00 16.75 4.00 5.00 77.75 

2 TIKI 12.00 15.00 6.00 6.00 12.50 2.00 4.00 57.50 

3 SiCepat Ekspres 16.00 20.00 6.00 10.00 25.00 5.00 5.00 87.00 

4 GoSend 16.00 25.00 10.00 8.00 25.00 4.00 3.00 91.00 

5 GrabExpress 16.00 20.00 10.00 8.00 16.75 4.00 3.00 77.75 

6 J&T Express 16.00 20.00 6.00 8.00 12.50 4.00 5.00 71.50 

7 Lalamove 20.00 25.00 8.00 10.00 12.50 5.00 3.00 83.50 

8 Wahana Prestasi 

Logistik 

8.00 10.00 10.00 6.00 10.00 3.00 5.00 52.00 
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This calculation is continue$d for othe$r 

alte$rnative$s to produce$ a pre$fe$re$nce$ value$ for 

e$ach alte$rnative$ as in Table$ 6. 

6. Ranking Proce$ss. 

The$ alte$rnative$ with the$ highe$st W value$ is the$ 

be$st. The$n the$ re$sults of the$ matrix multiplication are$ 

sorte$d to ge$t a ranking orde$r. Base$d on the$ calculation 

re$sults, it can be$ se$e$n that GoSe$nd has the$ highe$st 

total value$ of 91.00, thus occupying the$ first rank as 

the$ be$st e$xpe$dition se$rvice$. Followe$d by SiCe$pat 

E $xpre$ss with a total value$ of 87.00 in the$ se$cond 

rank, and Lalamove$ with a total value$ of 83.50 in the$ 

third rank. The$ othe$r e$xpe$dition se$rvice$s in 

de$sce$nding orde$r are$ JNE $ (77.75), GrabE$xpre$ss 

(77.75), J&T E$xpre$ss (71.50), TIKI (57.50), and 

Logistics Achie$ve$me$nt Ve$hicle$ (52.00). Thus, the$ 

alte$rnative$ with the$ highe$st W value$ is the$ be$st, and 

the$ re$sults of the$ matrix multiplication are$ sorte$d to 

obtain the$ ranking orde$r of the$ e$xpe$dition se$rvice$s. 

 

7. De$cision support syste$m (DSS) re$sults. 

The$ syste$m provide$s re$comme$ndations for the$ 

be$st e$xpe$dition se$rvice$s base$d on the$ calculation 

re$sults. From the$ calculation re$sults carrie$d out using 

the$ Fuzzy SAW me$thod, the$ e$xpe$dition se$rvice$ that is 

suitable$ and in accordance$ with the$ ne$e$ds is Gose$nd 

with a value$ of 91.00. 

 

3. 2 Design Results 

The$ de$sign re$sults of the$ SPK draft for se$le$cting 

e$xpe$dition se$rvice$s for product de$live$ry at De$dy 

Se$gar are$ illustrate$d with Balsamiq Mockup 3 and the$ 

database$ de$sign with the$ E$ntity Re$lationship Diagram 

(E$RD) tool. 

 

3. 3 Programing Code Development Results 

The$ following shows the$ re$sults of the$ program 

cre$ation display in the$ form of an SPK we$bsite$ for 

se$le$cting e$xpe$dition se$rvice$s for product de$live$ry. 

Vie$w the$ ranking re$sults page$ contains contains the$ 

re$sults of ge$ne$rating de$cision support using the$ Fuzzy 

SAW me$thod. The$ display of ranking re$sults can be$ 

se$e$n in Figure$ 2. 

 

 
Figure $ 2. 1Re$sults Page$ Vie$w 

 

3. 4 Testing Results 

The$ te$st re$sults obtaine$d are$ divide$d into 2, 

name$ly Black-box Te$sting to te$st syste$m 

functionality such as data input, calculation proce$ss, 

and output re$sults and White$-box Te$sting to te$st the$ 

calculation logic of the$ Fuzzy SAW me$thod. The$ 

following, Table$ 7 shows the$ re$sults of the$ Black-box 

Te$sting te$st. 
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Ne$xt, te$sting the$ logic of the$ Fuzzy SAW me$thod 

calculation with White$-box Te$sting, Table$ 8 shows 

the$ re$sults of the$ White$-box Te$sting. 

 

3. 5 Maintenance Results 

Afte$r the$ imple$me$ntation phase$, the$ de$cision 

support syste$m for se$le$cting e$xpe$dition se$rvice$s at 

De$dy Se$gar has unde$rgone$ a trial pe$riod of 1 month 

starting from April 1, 2025 to April 30, 2025. During 

the$ trial pe$riod, the$ syste$m was use$d by use$rs dire$ctly 

to de$te$rmine$ e$xpe$dition se$rvice$s base$d on 

pre$de$te$rmine$d crite$ria. During this pe$riod, 

obse$rvations we$re$ made$ on syste$m pe$rformance$, the$ 

accuracy of the$ Fuzzy SAW calculation re$sults, and 

the$ e$ase$ of use$ of the$ syste$m inte$rface$ by use$rs. The$ 

re$sults of the$ mainte$nance$ phase$ are$ as follows: 

1. Minor Bugs. 

Se$ve$ral minor bugs we$re$ found in the$ inte$rface$, 

such as unre$sponsive$ table$ displays on some$ de$vice$s 

and input validation e$rrors on the$ asse$ssme$nt form. 

The$se$ bugs we$re$ fixe$d dire$ctly by the$ re$se$arche$rs in 

the$ first we$e$k of the$ trial. 

2. Use$r Inte$rface$ Improve$me$nts. 

Base$d on use$r fe$e$dback, improve$me$nts we$re$ 

made$ to the$ syste$m inte$rface$, including adding 

de$scription labe$ls to re$comme$ndation re$sults and 

adjusting button colors to improve$ e$ase$ of use$. 

Thus, it can be$ conclude$d that the$ syste$m has 

passe$d the$ mainte$nance$ stage$ we$ll and is re$ady to be$ 

fully use$d by De$dy Se$gar as a tool to assist in making 

de$cisions re$garding the$ se$le$ction of e$xpe$dition 

se$rvice$s. 

 

3. 6 Discussion 

Base$d on the$ ranking re$sults, Gose$nd is in the$ top 

position with a score$ of 91.00, indicating its optimal 

pe$rformance$ in price$, de$live$ry time$, and se$rvice$ 

quality. SiCe$pat E$kspre$s is in se$cond place$ with a 

score$ of 87.00, e$xce$lling in price$ and de$live$ry time$ 

although slightly infe$rior in se$rvice$ quality. Lalamove$ 

is in third place$ with a score$ of 83.50, e$xce$lling in 

de$live$ry time$ but lacking in price$ and se$rvice$ quality. 

Table$ 7.  Black-box Te$sting Re$sults 

No Feature Name Input Expected Output Status 

1 Login Valid/invalid use$rname$ and 

password 

Login succe$ssful if data is valid, re$je$cte$d if 

invalid 

Succe$e$d 

2 Managing Crite$ria Data - Add Ne$w crite$ria data (crite$ria 

name$, type$, we$ight, e$tc.) 

Data is save$d and appe$ars in the$ crite$ria 

list. 

Succe$e$d 

3 Managing Crite$ria Data - E$dit Change$s to e$xisting crite$ria 

data 

Crite$ria data is update$d according to input Succe$e$d 

4 Manage$ Crite$ria Data - De$le$te$ ID or de$le$te$ button on 

crite$ria data 

Crite$ria data re$move$d from list Succe$e$d 

5 Managing E$xpe$dition Se$rvice$ Data - 

Add 

Ne$w e$xpe$dition data (name$, 

crite$ria, value$ of e$ach 

crite$ria) 

E$xpe$dition data is save$d and appe$ars in the$ 

list. 

Succe$e$d 

6 Managing Shipping Se$rvice$ Data - E$dit Change$s to e$xisting 

e$xpe$dition data 

E$xpe$dition data is update$d according to 

input 

Succe$e$d 

7 Manage$ Shipping Se$rvice$ Data - De$le$te$ ID or de$le$te$ button on 

e$xpe$dition data 

E$xpe$dition data re$move$d from list Succe$e$d 

8 Vie$wing the$ Re$sults of E$xpe$dition 

Se$rvice$ Se$le$ction De$cisions with the$ 

Fuzzy SAW Me$thod 

Click the$ proce$ss/vie$w 

re$sults button 

The$ syste$m displays the$ re$sults of the$ 

SAW calculation in the$ form of a ranking 

of e$xpe$dition se$rvice$s. 

Succe$e$d 

 

Table$ 6. White-box Testing Results 

No Process Name Testing 

Techniques 

Logical Path Expected results Status 

1 Decision Matrix 

Normalization 

Condition 

& Path 

Testing 

1. Take the value of each 

alternative per criterion  

2. Determine the 

maximum/minimum value 

(depending on the type of 

criteria) 3. Calculate the 

normalized value (benefit/cost) 

The normalization 

value is in the range 0 

– 1 and according to 

the normalization 

formula 

Succeed 

2 Weighted Calculation Statement 

Coverage 

1. Multiply the normalization 

value by the criteria weight. 

Final score = 

normalization * 

weight, according to 

each criteria 

Succeed 

3 Total Value 

Aggregation 

Decision 

Coverage 

1. Add up the weighted values 

for each alternative. 

The total weighted 

value is calculated 

and stored correctly. 

Succeed 

4 Alternative Ranking Path 

Testing 

1. Sort the alternatives based 

on the highest to lowest total 

value. 

The alternative with 

the highest value is 

ranked first. 

Succeed 

5 Show Results Statement 

Coverage 

1. Take the calculation result 

data  

2. Display it on the interface 

(ranking & value) 

Rankings are 

displayed in order 

and according to the 

calculated value. 

Succeed 
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JNE $ and GrabE$xpre$ss share$ the$ fourth and fifth 

positions with score$s of 77.75, with JNE $ supe$rior in 

se$rvice$ quality and GrabE$xpre$ss in price$. J&T 

E $xpre$ss is in sixth place$ with a score$ of 71.50, 

indicating room for improve$me$nt. At the$ bottom, 

TIKI and Wahana Pre$stasi Logistik are$ in se$ve$nth 

and e$ighth place$ re$spe$ctive$ly, with low score$s in 

almost all crite$ria. Ove$rall, the$se$ re$sults indicate$ that 

Gose$nd and SiCe$pat E$kspre$s are$ the$ main choice$s 

base$d on e$fficie$ncy and cost, while$ othe$r e$xpe$dition 

se$rvice$s ne$e$d to improve$ the$ir pe$rformance$. 

In the$ te$sting phase$, the$ syste$m unde$rgoe$s two 

type$s of te$sting, name$ly Black-box Te$sting and 

White$-box Te$sting . Black-box te$sting e$nsure$s that 

the$ use$r inte$rface$ and syste$m functionality work 

prope$rly, while$ White$-box te$sting asse$sse$s the$ 

smoothne$ss of the$ Fuzzy SAW calculation algorithm, 

e$nsuring that the$ calculation logic runs as e$xpe$cte$d. 

All te$sts produce$d satisfactory re$sults, with the$ 

syste$m functioning optimally and producing output 

that me$e$ts the$ spe$cifie$d spe$cifications. 

During the$ mainte$nance$ phase$, the$ syste$m 

unde$rgoe$s re$pairs and improve$me$nts base$d on use$r 

fe$e$dback and the$ discove$ry of minor bugs, such as 

unre$sponsive$ table$ display issue$s and input validation 

e$rrors. The$se$ fixe$s are$ done$ quickly, which improve$s 

the$ conve$nie$nce$ and stability of syste$m use$. During 

the$ mainte$nance$ pe$riod, the$ syste$m be$come$s more$ 

stable$ and re$sponsive$, with a more$ use$r-frie$ndly 

inte$rface$ and more$ re$liable$ re$sults, e$nsuring that the$ 

syste$m re$mains usable$ in the$ long te$rm. 

4. CONCLUSION 

Base$d on the$ re$sults of the$ re$se$arch conducte$d, 

the$ following conclusions can be$ drawn: The$ syste$m 

that was built succe$ssfully optimize$d the$ se$le$ction of 

e$xpe$dition se$rvice$s in De$dy Se$gar, which was 

pre$viously done$ manually. Utilizing the$ FSAW 

me$thod, this we$bsite$-base$d syste$m e$nable$s automatic 

se$le$ction base$d on re$le$vant crite$ria, the$re$by spe$e$ding 

up de$cision-making and re$ducing e$rrors. The$ ranking 

re$sults indicate$ Gose$nd in the$ first position with a 

score$ of 91.00, followe$d by SiCe$pat E$kspre$s (87.00), 

Lalamove$ (83.50), JNE $ and GrabE$xpre$ss (both at 

77.75), J&T E$xpre$ss (71.50), and TIKI and Wahana 

in the$ lowe$st positions. The$ syste$m has prove$n 

e$ffe$ctive$ in se$le$cting the$ be$st e$xpe$dition se$rvice$. 

Furthe$rmore$, the$ FSAW me$thod within the$ de$cision 

support syste$m assists De$dy Se$gar in choosing an 

e$xpe$dition se$rvice$ that aligns with crite$ria such as 

e$stimate$d time$, cost, and se$rvice$ quality. This syste$m 

e$nhance$s ope$rational e$fficie$ncy and custome$r 

satisfaction by providing optimal e$xpe$dition se$rvice$ 

re$comme$ndations. 
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