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Abstract. This research focuses on the problem of PT Anugrah Wina Sentosa, which is a 

producer of bottled drinking water in Central Sulawesi. The company faces challenges in 

organizing and improving the efficiency of the distribution of bottled drinking water products. 

Problems include distribution management that has not been optimized and distribution 

arrangements at various outlets that have not been mapped. Based on this problem, researcher 

develop a web-based distribution system with the Distribution Requirement Planning (DRP) 

algorithm and Trend Moment Algorithm to see the results of sales and distribution predictions. 

The designed application can carry out data processing, Distribution Requirement Planning 

processes, Trend moment processes, MAPE calculations, and sales predictions. The application 

development method uses the Waterfall method. The test results show that the system can 

manage input, edit, and delete data and run DRP calculations as a whole or per outlet. With an 

error value of 1.71%, the trend moment forecasting system proved to be very accurate in 

forecasting sales of drinking water products. Thus, the implementation of a web-based 

distribution system can improve production efficiency and facilitate stock management and 

distribution management at PT Anugrah Wina Sentosa. This research has several limitations that 

need to be considered, namely limited scope, limited data, limited generalization, limited 

affordability, and limited time. 

Keywords: Distribution System, Website, Distribution Requirement Planning (DRP), Trend 
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1.  Introduction  

Indonesia is the fifth largest bottled water market in the world. Many bottled drinking water 

companies have spread in every region in Indonesia [1]. The growth of the food and beverage industry 

in Indonesia contributed greatly to national investment by contributing up to IDR 56.60 trillion in 2018, 

and the food and beverage industry grew by 7.91%, exceeding national economic growth by 5.17% [2]. 

People in Indonesia make bottled drinking water a daily product; the National Socio-economic Survey 

(SUSENAS) conducted by the Central Statistics Agency (BPS) in March 2023 showed that 40.64% of 

households in Indonesia chose to use bottled drinking water / refilled water daily drinking water. Along 
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with the increasing population in Indonesia, the need for bottled drinking water will also increase [3]. 

Efforts to increase product demand and a reliable distribution system are needed to meet product demand. 

Distribution is the process of distributing goods or services from producers to consumers [4],[5]. The 

distribution system is one of the important factors for companies to deliver products appropriately to 

customers [6]. This is what was done by PT Anugrah Wina Sentosa.   

PT Anugrah Wina Sentosa is one of the bottled drinking water producers in Central Sulawesi with a 

product called WN. WN is a local brand of bottled drinking water with international standards. WN has 

several size variants, namely, 19L gallons, 330ml and 600ml bottles, and 220ml and 250ml cups. The 

19L gallon WN has two product variations, namely, original WN gallons and WN gold gallons. 

Distribution areas include West Palu, East Palu, North Palu, South Palu, and Tatanga, with a total of 

more than 1,000 outlets. In the West Palu area, WN gallons are distributed to 179 different outlets. The 

large demand for products caused PT Anugrah Wina Sentosa to experience several obstacles in 

organizing and increasing the efficiency of the distribution of drinking water products in WN packaging. 

These problems include aspects such as distribution management that is not yet optimal, increasing the 

number of outlets that can be reached, and distribution arrangements in various areas of Palu City that 

have not yet been mapped. If this problem continues it can cause inventory shortages, increased 

distribution costs, and an inability to meet consumer demand. 

 The implementation of a web-based distribution system can provide several benefits for PT Anugrah 

Wina Sentosa, especially in terms of operational efficiency and responsiveness to market changes. The 

application design will use the Distribution Requirement Planning algorithm and the Trend Moment 

Algorithm. Distribution Requirement Planning (DRP) is an algorithm for managing product inventory 

and distribution so that it can carry out distribution design to meet consumer demand at the right time 

and amount [7]. The author chose the DRP algorithm because the problems faced by PT Anugrah Wina 

Sentosa were by the objectives of this algorithm, namely inventory management and product distribution 

planning to meet customer demand. Trend moment is a method for forecasting using visualization of 

trend lines in sales [8]. The trend moment method in forecasting has several advantages compared to other 

methods, especially for forecasting data that shows a significant trend or pattern of increase or decrease.This 

research seeks to explore the potential benefits of a web-based distribution system in increasing product 

production efficiency. The main objective is to assist the stock management process and optimize 

product distribution strategies, to meet customer demand, thereby contributing to overall system 

operational improvements. 

2.  Methods 

2.1.  System Flowchart 

A system flowchart is a flowchart that shows the sequence chart of a system's operating process [9]. 

The system to be created is a WN gallon water distribution system using the Distribution Requirement 

Planning algorithm and the web-based Trend Moment Algorithm. The system starts from logging in as 

an admin on the website page. When the login is successful, the admin can input sales data. After 

inputting the data, several data processing processes will be carried out. Namely, the DRP process, the 

Trend Moment process, and finally, the MAPE test from the Trend Moment process results so that it 

can produce forecasting for the next month's sales and see the error accuracy level of MAPE testing. 

The system flow can be seen in Figure 1. 

 
Figure 1. System flowchart 
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2.2.  Dataset 

Datasets are collections of objects and properties or characteristics of an object itself [10]. The dataset 

used in this study is WN gallon water sales data from April 2023 to October 16, 2023, in the West Palu 

region, Central Sulawesi, with a total of 179 outlets and total sales of 4267. The dataset used can be 

added or changed to adjust to the latest sales situation of PT Anugrah Wina Sentosa so that the 

application can be used continuously. The author has been permitted to use the sales data in this research. 

 
Figure 2. Sales dataset from April 01, 2023-October 16, 2023 

 

2.3.  Distribution Requirement Planning 

The Distribution Requirement Planning (DRP) algorithm is an algorithm for handling product 

inventory stocks in a company to carry out the distribution [7]. The DRP algorithm can manage product 

availability and determine distribution planning so as to improve the company's sales performance in 

meeting consumer demand at the right time with the right amount [5]. The terms used in this algorithm 

are Safety Stock (SS), Period, Lot Size (LS), Lead Time (LT), Past Due (PD), Gross Requirement (GR), 

Projected on Hand (POH), Net Requirement (NR), Planned Order Receipts and Planned Order Release. 

The following equation calculates the value of Projected on Hand: 

 𝑃𝑂𝐻 = 𝑃𝑂𝐻(𝑡−1) − 𝐺𝑅 + 𝑃𝑂𝑅 (1) 

Description: 

POH = projected on hand 

𝑃𝑂𝐻(𝑡−1) = previous period's projected on hand 

GR = gross requirement 

 

The following equation calculates the net requirement value. 

 𝑁𝑅 = 𝐺𝑅 + 𝑆𝑆 − 𝑃𝑂𝐻(𝑡−1) (2) 

Description: 

NR = net requirement 

GR = gross requirement 

SS = safety stock 

𝑃𝑂𝐻(𝑡−1) = previous period's projected on hand 

2.4.  Trend Moment 

The Trend Moment method is used to find the trend line using statistical and mathematical 

calculations to see the intersection between the company's historical data [11]-[13]. The trend moment 

algorithm is chosen due to its excellence in capturing trends and fluctuations in data, which are essential 

characteristics in forecasting within distribution systems. Within distribution systems, the trend moment 

algorithm contributes to improvement by providing more accurate forecasts of future demand. To do 

forecasting, this method uses the equation: 

 Y = a + bX  

Description: 

Y = trend value 

a = constant number 

b = slope or trend line coefficient 

X = time index (0,1,2,....n) 
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To find the values of a and b, the following elimination function is used: 

 ∑ 𝑦 = (𝑛 × 𝑎) + (𝑏 × ∑ 𝑥)  (3)  

 ∑ 𝑥𝑦 = (𝑎 × ∑ 𝑥) + (𝑏 × ∑ 𝑥2)  (4)  

Description: 
∑ 𝑦 = number of sales data 
∑ 𝑥 = number of time periods 

∑ 𝑥𝑦 = number of sales data times the time period 

𝑛 = amount of data 

2.5.  Mean Absolute Percentage Error 

Mean Absolute Percentage Error (MAPE) is a matrix that aims to calculate the error value or accuracy 

of forecasting performed by the Trend Moment method by comparing the specified test data and training 

data. The results of these calculations can illustrate the accuracy of the prediction results of the trend 

moment method using training data. [14]. The MAPE calculation formula is: 

 MAPE =  
1

𝑛
∑ |

𝑦𝑡−𝑦′
𝑡

𝑦𝑡
| × 100  

(5) 

Description: 

n = sample size 

𝑦𝑡 = actual value at time t 

𝑦′
𝑡 = predicted or forecasting value at time t 

 

From the MAPE calculation formula, the actual value is reduced by the predicted value and then divided 

by the actual value, which is made into an absolute value and multiplied by 100. The grouping of MAPE 

value categories can be seen in Table 1. 

 

Table 1. MAPE grouping 

 MAPE Value Category 

 <10% Very accurate 

 10-20% Good 

 20-50% Reasonable 

 >50% Inaccurate 

3.  Results and Discussion 

3.1.  System Testing Result 

After testing, the following are the results of processing WN gallon water sales data from April 01 

to October 16, 2023. The designed system provides good results; the existing features can function 

properly. On the dashboard page, it can be seen that there is total revenue, total sales of 4267, 179 outlets, 

two types of products, namely WN gold and original gallons, and a graph of revenue every month for a 

period of 1 year. The revenue graph in October looks very low because the dataset used is only until 

October 16. The dashboard display can be seen in Figure 3. 
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Figure 3. Dashboard 

 

On the DRP algorithm page, the system automatically calculates the DRP of each outlet in the dataset. 

The example used is the Ahsan outlet. The DRP calculation of Ahsan outlet can be seen in Figure 4. 

DRP calculation starts with determining safety stock. Because the product is ordered by the customer, 

the safety stock is automatically not used, so the safety stock is equal to 0. The period in this calculation 

is based on sales per month. Then, calculate the past due period. Past due is the initial stage of the 

calculation. In the past due period, the number of products in the Ahsan outlet is unknown, so the 

projected number on hand is 0. In the April period, the customer gross requirement was 234, so the 

initial release order plan needed 234.  When PD, the value of plan order release is 234, but in April, the 

value of plan order receipts is 234. Next, the net requirement calculation is carried out in the April 

period. 

 

𝑁𝑅 = 𝐺𝑅 + 𝑆𝑆 − 𝑃𝑂𝐻(𝑡−1) 𝑁𝑅 = 234 + 0 − 0 𝑁𝑅 = 234 

 

Then, the NR value in April is 234. After completing the calculation in the April period, do the 

calculation again in the next period. Then the calculation results are shown in Figure 4. 

 
Figure 4. DRP Algorithm Process at Ahsan Outlet 

 

On the trend moment algorithm page, the system automatically calculates the total sales for sales 

prediction in the next period based on the dataset used, can be seen in figure 5. The first three months 

are used, namely April, May, and June. The y value is the sales value. The y value is obtained based on 

the sales dataset used. The x value is the time in the sales period starting from 0. Furthermore, the 

calculation starts from the first period, namely April. The x value2 is 0 because in the first period the x 

value is equal to 0. Then, the x*y value is 0 because, in the first period, the x value is equal to 0. Continue 

the calculation until the third period. After getting the value of each period, the next step is to create an 

equation using the formula ∑ 𝑦 = (𝑛 × 𝑎) + (𝑏 × ∑ 𝑥) and ∑ 𝑥𝑦 = (𝑎 × ∑ 𝑥) + (𝑏 × ∑ 𝑥2). 
∑ 𝑦 = (𝑛 × 𝑎) + (𝑏 × ∑ 𝑥)  22270 = (3 × 𝑎) + (𝑏 × 3) 22270 = 3𝑎 + 3𝑏  (1) 
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∑ 𝑥𝑦 = (𝑎 × ∑ 𝑥) + (𝑏 × ∑ 𝑥2)  22526 = (𝑎 × 3) + (𝑏 × 5) 22526 = 3𝑎 + 5𝑏  (2) 

 

After getting the two equations above, elimination is done to find the value of b, and substitution is 

done to find the value of a. 

 
22270 = 3𝑎 + 3𝑏
22526 = 3𝑎 + 5𝑏

−256 = −2𝑏

𝑏 = −
256
−2

𝑏 = 128

 

22270 = 3𝑎 + 3𝑏22270
= 3𝑎 + 3 × 12822270
= 3𝑎 + 3843𝑎
= 22270 − 3843𝑎 = 21886𝑎

=
21886

3
𝑎 = 7.295,333 

After getting the values of a and b, substitute the values of a and b obtained into the trend moment 

equation, namely, Y = a + bX. Then, the trend moment formula is obtained, namely Y = 7,295.33 + 

128x. To calculate sales predictions in July, enter an x value of 3 into the equation. Then we get a sales 

prediction in July of 7679, likewise for the next period.  

 

 
Figure 5. Trend Moment Algorithm Process 

3.2.  Mean Absolute Percentage Error Result 

Mean absolute percentage error is used to test the error rate of forecasting done by the trend moment 

algorithm. The first step taken is to reduce the actual data value with the forecast value, as in Figure 6. 

Next, calculate the MAPE value for each period using the formula MAPE =  
1

𝑛
∑ |

𝑦𝑡−𝑦′
𝑡

𝑦𝑡
| × 100. The 

following is the calculation of the error value in July. 

 

MAPE =  
1

𝑛
∑ |

𝑦𝑡−𝑦′
𝑡

𝑦𝑡
| × 100  MAPE =  

1

1
∑ |

117

7796
| × 100  MAPE = 0,015007 × 100  MAPE = 1,5007 

 

I obtained an error value of 1.50% in July. Do the same calculation for the next period. After the 

error value for each period is obtained. Next, calculate the average error value with the formula 𝑋̅ =
∑ 𝑀𝐴𝑃𝐸

𝑛
. 
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𝑋̅ =
∑ 𝑀𝐴𝑃𝐸

𝑛
 𝑋̅ =

1,50 + 3,21 + 0,43

3
 𝑋̅ =

5,14

3
 

𝑋̅ = 1,71 

 

The MAPE testing results obtained an average error value of 1.71%, so it can be said to be very 

accurate based on Table 1. 

 
Figure 6. MAPE process 

3.3.  Black Box Testing Result 

Blackbox testing is needed to find out if every function in the system can run properly and reduce 

errors when the system is running. [15]. The dataset used is in Figure 2. The dataset is entered into a 

web-based distribution system. The following are the results of system testing using black box testing. 

Table 2. Black Box Testing 

Feature Feature Function Result 

Login Login as admin to access the website Success 

Input, edit, and delete 

customer or outlet data 

Can input, edit, and delete data in the customer or 

outlet data section 

Success 

Input, edit, and delete 

product data 

Can input, edit, and delete data in the product data 

section 

Success 

Input, edit, and delete sales 

data 

Can input, edit, and delete data in the sales data 

section 

Success 

Import xls files in the sales 

data section 

Can import xls files in the sales data section Success 

DRP Process The system will calculate DRP to customers or 

outlets based on the inputted data. 

Success 

Trend moment process The system will predict the total product sales in 

the following months. 

Success 

MAPE Process The system will calculate the error rate of actual 

sales data and forecasting results data. 

Success 

3.4.  Discussion 

The results of this research indicate that the distribution system website created can run well. The 

system creation process begins with creating a flowchart, collecting sales data, determining an algorithm 

that can manage the supply chain, and determining an algorithm that can predict data that shows trends. 

The algorithms chosen are the distribution requirements planning algorithm and the trend moment 

algorithm which are applied to a web-based system. Implementation of a web-based distribution system 

using the DRP algorithm and Trend Moment method brings several benefits, including increased 

operational efficiency, reduced costs, and improved customer service. However, challenges such as data 

security, system integration, and telecommunications infrastructure availability still need to be 

considered. By paying attention to these challenges and taking appropriate steps, companies can 

optimize their distribution systems to achieve competitive advantage in an increasingly competitive 

business environment. This research has several limitations that need to be considered so that they can 
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be improved in further research, namely limited scope, limited data, limited generalization, limited 

affordability, and limited time. By considering these limitations, it is hoped that future research can 

evaluate additional factors that may influence the implementation of distribution systems in the future. 

 

4.  Conclusion 

Based on the results of the distribution system testing using distribution requirement planning 

algorithms and trend moment algorithms, it can be concluded that the system is functioning well. The 

system can input, edit, and delete data in customer or outlet data, product data, and sales data. 

Additionally, the system can carry out DRP calculations as a whole or per customer or outlet. Moreover, 

the system is capable of forecasting using a trend moment algorithm, which produces an error value of 

1.71%, indicating high accuracy. Implementing a web-based distribution system can provide various 

benefits for companies like PT Anugrah Wina Sentosa. By utilizing the DRP algorithm and the Trend 

Moment method, companies can improve operational efficiency and respond to market changes. 

Through this system, companies can manage stock more efficiently, optimize product distribution 

strategies, and enhance customer service, as evidenced by the results observed in MAPE and black box 

testing. However, it is essential to address challenges such as data security and system integration to 

ensure the smooth operation of the distribution system. By addressing these challenges and taking 

appropriate steps, companies can optimize their distribution systems to achieve a competitive advantage 

in an increasingly competitive business environment. Nevertheless, several limitations of the study need 

to be noted. Firstly, there is a limited scope, as this research may not cover all relevant aspects of 

implementing a web-based distribution system, such as organizational, financial, or operational factors. 

Secondly, there are data limitations, as this research is based on limited data, thereby limiting the depth 

of analysis or conclusions that can be drawn. Furthermore, limited generalizability implies that the 

findings from this study may not be directly applicable to all business or industrial contexts. 

Additionally, there are limitations in affordability, making it challenging for small or medium-sized 

companies with limited resources to implement the research findings. Lastly, there are time constraints, 

as this study may not have been able to capture all relevant time factors. By acknowledging these 

limitations, future research can be directed to evaluate additional factors that may influence the 

implementation of distribution systems more comprehensively. 
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