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Abstract: Business owners are leveraging the rapidly developing advancements in information 

technology to simplify sales and inventory management. Increasingly dynamic business 

competition demands that companies provide products at the right time and in the right quantities 

to meet consumer needs. Toko Roti Soes Merdeka, a MSME specializing in bread and cake sales, 

faces challenges in managing stock availability without causing excess or shortage of inventory. 

Based on these problems, the purpose of this study is to design a web-based decision support system 

using the Weighted Moving Average (WMA) method to forecast sales based on historical data 

collected from May 18–24, 2025. The WMA method assigns different weights to each period, 

resulting in more accurate predictions in determining stock requirements for the following period. 

The results show that the system developed is capable of assisting transaction recording, stock 

management, and presenting forecasting results automatically and in a structured manner, thereby 

supporting more effective and efficient decision-making. 

Keywords: Decision Support System, Inventory Management, Weighted Moving Average, Web-

Based System, Stock Management. 

1. Introduction 

Business owners are leveraging the rapid advancement of information technology in 

line with the times to facilitate sales activities [1]. The changing and diverse needs and 

desires of consumers make business competition in the global market today very dynamic 

and difficult to predict. The expanding business world in the market requires companies 

to provide products at the right time and place in order to maintain an advantage in facing 

market competition [2]. 

Toko Soes Merdeka is one of the micro, small, and medium enterprises (MSMEs) 

engaged in the sale of bread and cakes. This business offers a variety of products, but the 

soes cake is the flagship product most favored by customers. Toko Roti Soes Merdeka must 

manage the inventory of raw materials by ensuring sufficient availability to support sales 

and minimizing the time and costs required [3]. Inventory is an important aspect in the 

operations of every business entity, including Toko Soes Merdeka. The company risks 

being unable to meet customer needs and facing demand uncertainty if the inventory is 

insufficient [4]. An inventory forecasting system is needed to determine the correct 

quantity. Weighted Moving Average (WMA) is used to help ensure the timely availability 

of products [5]. Forecasting is the process of predicting future events based on previous 
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data to reduce prediction errors [6]. The forecasting approach used in this research is the 

Weighted Moving Average Method [7]. The Weighted Moving Average (WMA) is a time 

series forecasting method that uses historical data with different weights for each period, 

where the determination of weights depends on experience and data analysis 

considerations [8]. The objective of this research is to assist Toko Roti Soes Merdeka in 

planning stock more accurately and systematically thru a forecasting system capable of 

predicting future demand and presenting data automatically and computerized [9]. This 

system is expected to process sales data and support decision-making regarding raw 

material purchases, which is anticipated to be done more neatly, quickly, and with 

minimal errors [10]. The system can also help display sales data and forecast results in an 

easily understandable format, making it usable by various parties in the store, such as 

cashiers and administrators. This research is expected to provide a solution for Toko Roti 

Soes Merdeka in the form of an integrated, efficient decision support system that can adapt 

to changes in market demand, while also maximizing the use of the WMA method in 

forecasting sales and managing inventory. 

 

2. Materials and Methods 

System Development Method  

The decision support system for predicting stock and sales services was developed 

by applying the Weighted Moving Average (WMA) method[11]. The Weighted Moving 

Average is a moving average method that uses weights, with each data point assigned a 

different weight[12]. The most recent data is considered the most relevant in the 

forecasting process, so it is given a higher weight. The total weight is determined so that 

the overall sum equals one[13]. This research includes 6 stages, as shown in the flowchart 

in the figure below. 

 

 

Figure 1. Stages of Research Method WMA. 

 

• Data collection  

This research conducted data collection in the initial stage through interviews with 

the Soes Merdeka Bakery, direct observation of the sales process and stock management, 

as well as literature studies from research relevant to inventory management information 

systems. The collected data, particularly the historical sales data, serves as the basis for 

analysis and calculations in this research. Sales data during the research period can be seen 

in Table 1. 
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Table 1. Sales Data of Soes Merdeka Bakery. 

Date 

Sales Data 

Chocolate 

Choux 

Rum 

Horn 

Vanilla 

Choux 

Chocolate 

Molen 

Cheese Dry 

Choux 

18-May-25 30 7 78 35 8 

19-May-25 8 11 20 70 3 

20-May-25 6 1 34 30 3 

21-May-25 16 1 40 35 8 

22-May-25 30 17 56 40 1 

23-May-25 4 14 54 70 8 

24-May-25 42 9 14 55 3 

 

• Determination of the WMA period  

The WMA period used is one week, utilizing the sales data from the last seven days 

(May 18–24, 2025) as the basis for calculation to represent the current sales trend. The data 

in the table shows the daily sales figures for five types of products, namely Rum horn, 

Chocolate Soes, Vanilla Soes, Chocolate Molen, and Cheese Dry Soes. This information 

serves as the main reference in the forecasting process, where the latest data is given more 

weight compared to previous data. 

• Weight determination  

Weight determination is carried out by assigning weighting values to each day in a 

one-week period, where the highest weight is given to the most recent sales data. The total 

weight is adjusted to equal one, so that the calculation results can accurately reflect the 

proportion of each day [14]. The weight results for one week: 

▪ Day 1: 1/28 = 0.036  

▪ Day 2: 2/28 = 0.071  

▪ Day 3: 3/28 = 0.107  

▪ Day 4: 4/28 = 0.143  

▪ Day 5: 5/28 = 0.179  

▪ Day 6: 6/28 = 0.214  

▪ Day 7: 7/28 = 0.250  

• WMA Calculation  

Each sales data for each period is multiplied by the predetermined weight, then the 

result of the multiplication is summed and divided by the total weight. This process 

produces a predicted value that takes into account the importance level of each period [15]. 

The formula for calculating the Weighted Moving Average (WMA) can be written as 

follows: 

𝑊𝑀𝐴 ∶  
Σ(𝐷𝑡 𝑥 𝐵𝑜𝑏𝑜𝑡)

Σ 𝐵𝑜𝑏𝑜𝑡
                               (1) 

Where:  

Dt = Actual data in the t-th period  

Weight = The weight value assigned to each period  

Prediction Calculation Results  

 

Table 2. WMA Prediction Results. 

Product WMA Prediction (25 May 2025) 

Chocolate Choux 21.31 

Rum Horn 9.57 

Vanilla Choux 38.67 

Chocolate Molen 50.34 

Cheese Dry Choux 4.60 
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Table 2 shows the estimated number of sales for each product on May 25, 2025. 

Products with higher predicted values are expected to sell more, such as Chocolate Molen 

and Vanilla Soes, while products with lower values, such as Cheese Dry Soes, are expected 

to have less demand. This result can be used to determine the quantities of products and 

stock needed to match demand. 

▪ Stock Forecasting  

The WMA calculation results in predicting the amount of stock needed in the next 

period. This stage aims to avoid stockouts and overstock. 

▪ Result Evaluation  

The accuracy of the prediction results is assessed by comparing them with actual 

data; if significant differences are found, the weights or periods can be adjusted to make 

future predictions more accurate. 

Admin Flowchart  

The flowchart in Figure 2 shows the process flow carried out by the admin in the 

sales processing and stock management system at Toko Roti Soes Merdeka. The process 

begins with the admin logging in for authentication before entering the system. The system 

displays the dashboard as the central access point for features if the login is successful. The 

dashboard accessed by the admin is the master item menu for viewing and editing item 

information. The admin manages cashier data in the user menu, in addition to managing 

incoming and outgoing item data and viewing recorded transaction history through the 

transaction menu. In stock management, the admin monitors the availability of stock in 

the store. The calculation of the Weighted Moving Average (WMA) allows the admin to 

predict sales based on the available historical data, resulting in a prediction value that can 

be used as a basis for inventory decision-making. 

 

 

Figure 2. Admin Flowchart. 

 

Cashier Flowchart Figure 3 shows the process flow carried out by the cashier. The 

process starts from the start, then the system displays the login page for authentication. 

The system displays the dashboard as the central access point for features if the login is 

successful. The cashier can access the transaction menu to record incoming and outgoing 

goods. The cashier then accesses the stock menu to monitor stock availability by selecting 
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the product to be checked, after which the system displays the stock data. The cashier can 

also access the WMA calculation menu to predict sales; in addition, the cashier can edit the 

calculation data or directly view the forecasting results to determine the order quantity. 

The cashier then conveys the results to management as a basis for decision-making, after 

which the production department prepares the goods. 

 

 

Figure 3. Cashier Flowchart. 

 

Use Case Diagram  

Use case diagram for the Weighted Moving Average system at Soes Merdeka Bakery. 

Admin and cashier log in according to their respective access rights. The admin manages 

user data and master data such as products, units, and categories, as well as product stock. 

Additionally, the admin can perform inventory forecasting calculations using the 

weighted moving average method through the WMA menu. The cashier is responsible for 

recording operational transactions, such as incoming goods, outgoing goods, and returns 

from customers. After finishing using the system, the admin and cashier log out. With this 

division of roles, the admin is responsible for data management, stock, and forecasting, 

while the cashier handles daily operational transactions. 
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Figure 4. Use Case Diagram. 

 

Activity Diagram  

The Activity Diagram in the WMA system of Roti Soes Merdeka store illustrates the 

workflow of the Admin, System, and Cashier in a single process as shown in Figure 5. 

Admin and cashier log in, then the system verifies the account. The system displays the 

dashboard as the central access point for features if the login is successful. The cashier 

manages operational transactions, such as recording incoming goods, outgoing goods, 

returns, and viewing stock. The admin has broader access, which includes managing user 

data, product master data, stock management, and performing forecasting calculations 

using the Weighted Moving Average method. Admin can also view data before ending the 

process by logging out. This diagram shows the systematic process flow, the differences in 

access rights, and the responsibilities between the cashier and the admin. 

 

 

Figure 5. Activity Diagram. 
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Class Diagram  

The Class Diagram in Figure 6 shows the database structure working in the stock 

management system that uses the Weighted Moving Average (WMA) method at Soes 

Merdeka Bakery. The system stores unit data in the Unit table, category data in the 

category table, and main product data in the Product table, which includes code, name, 

price, unit, category, and status. The system manages transaction data through the 

Product_Transaction table for sales and the warehouse_Transaction table for the outflow 

and inflow of goods, which includes product code, date, transaction type, quantity, price, 

and total. The system stores forecasting results in the Weighted_Moving_Average table, 

while the system stores calculation details in the Weighted_Moving_Average_Detail table. 

With this structure, the system can store and manage product, transaction, and forecasting 

data in one database, making stock management easier and more organized. 

 

 

Figure 6 Class Diagram. 

 

3. Results and Discussion 

Interface Design  

The user interface design for the WMA system at Roti Soes Merdeka store is created 

to have a simple, clear, and easy-to-use appearance for admins and cashiers in managing 

sales and inventory. The interface is designed with a focus on user-friendliness when 

accessing the features available in the system. The interface of this system consists of three 

main views, namely the login page, dashboard, and menu page, which includes 

transactions, stock items, master data, and WMA calculations. 

 

 

Figure 7. Login Page. 
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The login page in the system is designed simply so that users can directly enter their 

username and password to access the system. This page is also equipped with a validation 

feature to inform users if there is an error during data input, as shown in Figure 7. 

 

 

Figure 8. Dashboard Page. 

 

Figure 8 displays the dashboard as the main page of the system. The dashboard 

displays a summary of important information, such as the number of products, monthly 

transaction data, stock lists per item, and a table of Weighted Moving Average (WMA) 

calculations. The cashier menu interface allows access to users, master data, transactions, 

stock management, and WMA calculations. The dashboard interface is designed to be 

concise and informative so that users can quickly monitor stock conditions and system 

activities on a single page. 

 

 

Figure 9. Weighted Moving Average Page. 

 

The WMA page in Figure 9 displays a data input feature that allows users to perform 

forecasting calculations based on date, product selection, and the number of calculation 

days. This feature helps users determine the analysis period before running the calculation 

process. The display on the page is made simple and neat, and equipped with a calculate 

WMA button to process the input data, after which the system will display the forecasting 

calculation results based on the Weighted Moving Average method. 
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Figure 10. Detailed Calculation Page WMA. 

 

The complete information display regarding the weighted moving average (WMA) 

calculation results for the selected product is shown in Figure 10. This value is the result 

of the forecasting conducted and is used to estimate the sales volume for the next period. 

The Period column shows the date of the data used, the Actual Period contains the actual 

sales amount that occurred during that period, the weight indicates the level of influence 

or weight given to each period, and the Total is the result of multiplying the actual sales 

value by the predetermined weight. All values in the Total column are then summed to 

produce the final Weighted Moving Average value. Users can see the calculation process 

transparently and understand how the forecast value is obtained. 

 

4. Conclusion 

The development of a web-based decision support system at Soes Merdeka Bakery 

has been successfully carried out by applying the Weighted Moving Average (WMA) 

method to assist in the sales forecasting and inventory management processes. This system 

was created to address the previously unintegrated record-keeping, which often resulted 

in data errors and inefficiencies in inventory management. The results of the functional 

testing show that all main features, such as data management, transactions, stock, and 

WMA calculations, are working as expected. The trial use of the system by the admin and 

cashier can be easily used and helps make the work process faster and more organized. 
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