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Micro and Small Enterprises (MSEs) often struggle with warehouse and
inventory management due to manual recording processes, limited system
integration, and the absence of real-time stock visibility. These challenges
contribute to stock inaccuracies, delayed restocking decisions, and
operational inefficiencies. This study develops a real-time Warehouse
Management System (WMS) using the Laravel framework to support the
operational activities of Toko Karomah, a small retail business in East Java,
Indonesia. The system integrates core features such as item master data,
stock-in and stock-out modules, user role management, and real-time stock
updates supported by reorder point thresholds. The development process
follows the Waterfall methodology, covering requirements analysis, system
design, implementation, testing, and deployment. The results show that the
system effectively improves stock accuracy, reduces the risk of stock-outs,
and enhances workflow efficiency. User Acceptance Testing (UAT)

confirms that the system meets functional and usability requirements. This
research demonstrates that a Laravel-based real-time WMS can
significantly support digital transformation for MSEs, especially in
inventory-critical operations.
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1. Introduction

The rapid development of digital technology has significantly influenced various sectors, including
the retail industry. The adoption of appropriate information systems has become essential for improving
operational efficiency, accuracy, and workflow organization. Many Micro and Small Enterprises (MSEs)
have begun transitioning from manual processes to computerized systems to support inventory recording,
sales transactions, and reporting activities. Such systems help minimize human errors and reduce data
processing delays that commonly occur in traditional manual approaches. [1], [3], [4]

Despite these benefits, a large number of MSEs still face challenges in implementing digital
solutions. Traditional retail stores that rely heavily on handwritten transaction logs often experience data
inaccuracies, slow operational flow, and difficulties in generating reliable reports. [1], [2], [6] High
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transaction volumes further complicate data management, leading to frequent discrepancies and inefficiencies
that impact business performance and customer satisfaction.

Toko Karomah, an MSE operating since the early 2000s, faces similar issues. Although the business
has expanded—now including a dedicated warehouse—the operational processes remain fully manual.
Inventory checks, stock availability inquiries, and transaction recordings are still conducted on paper, causing
delays for sales personnel and increasing the risk of data loss. The absence of an integrated system for stock
management, purchase orders, and tracking of incoming and outgoing goods results in slow, inaccurate, and
unstructured data processing. This situation affects customer satisfaction and restricts business growth.

Prior studies highlight the importance of information systems in improving inventory management
efficiency. Research on small retail environments, such as Dina Beauty Care and Warung Kuliner Dhoho
Plaza, shows that computerized systems enhance transaction accuracy, facilitate stock recording, and provide
valuable sales data for decision-making. Other studies emphasize the role of digital technology in supporting
business sustainability and operational restructuring within the MSE ecosystem.

In terms of system development methodology, the Waterfall model is often recommended for
systems with stable and well-defined requirements. Previous research indicates that Waterfall provides clear
documentation, structured workflow, and consistent development stages. Although it offers limited flexibility
to accommodate mid-process changes, it remains suitable for applications where user needs do not change
frequently. Alternative models such as Prototype and RAD offer iterative and rapid development but may
involve higher resource demands and are less effective for systems requiring stable, sequential processes.

System testing also plays a crucial role in validating software quality. Black Box Testing is
commonly used to verify functional performance without examining internal code structure. User Acceptance
Testing (UAT) complements this by gathering direct feedback from end users to evaluate usability, comfort,
and operational suitability — ensuring that the final system aligns with real-world business needs.

Based on these considerations, this research focuses on the development of a web-based inventory
management system using the Waterfall methodology, with Toko Karomah as the case study. The system
aims to automate inventory handling, improve data accuracy, streamline operational processes, and support
effective business decision-making.

2. Research Method

This research employed the Waterfall development methodology, which consists of sequential
phases starting from requirements analysis, system design, implementation, testing, and deployment. The
Waterfall model was selected because the operational workflow at Toko Karomah is stable, well-defined, and
does not require frequent revisions during the development process[2] . Its structured nature ensures that each
development stage is completed thoroughly before progressing to the next, enabling clear documentation and
minimizing ambiguity.

|dentify . Literature

) —>Communicationr—  Planning
Problems Review

|

Conclusions [ Deployment [— Construction — Modeling

Figure 1. Research Flow

2.1. Communication

The communication phase involved gathering system requirements through interviews and direct
observation at Toko Karomah. The owner and staff provided information about existing problems in manual
stock recording, delays in checking item availability, and the need for real-time inventory visibility. This
stage established the functional and non-functional requirements that guided system development.

Table 1. Requirement Analysist

No Issue Identified Impact Proposed Solusion
1 Stock recording is still done Frequence Implement a
manually using notebooks discrepancie digital stock
s between recording system
physical
stock and
recorded
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data
2 No system to alert when Difficulty Add minimum
stock is running low identifying stock notifications
which items using Safety
require Stock and
immediate Reorder Point
replenishme methods
nt
3 Stock reports are generated Stock Provide automatic
manually and take a long information stock and
time becomes transaction reports
inaccurate
and not up to
date
4 Difficulty preparing Replenishme System auto-
purchase lists for suppliers nt process generates
becomes Purchase Orders
slow based on ROP
5 Manual recording of stock- Frequent Provide simple,
in and stock-out delays and real-time input
potential forms for stock-in
human error and stock-out
6 No quick access to view Employees Display real-time
stock quantities must stock data directly
manually in the system

count items
when needed

2.2. Planning

The planning phase focused on defining the system scope and outlining the development workflow
based on the Waterfall model. At this stage, the requirements gathered during the communication phase were
classified into functional and non-functional needs to determine the core modules required for the new
warchouse management system. Key modules—including stock monitoring, stock-in and stock-out
processing, minimum stock alerting, and automated purchase order generation—were prioritized to address
the operational issues identified during the preliminary study.

A project schedule was then formulated to ensure that each development stage could be executed
sequentially and within the allocated timeframe. The planning process emphasized risk identification,
resource allocation, and the establishment of clear milestones for analysis, modeling, construction, and
deployment. This structured planning approach differentiates the present study from earlier work by
integrating real-time stock computation features such as Safety Stock and Reorder Point, which were not
covered in the previous research, thereby forming a clear research gap aligned with the system requirements
of Toko Karomah.

2.3. Modeling

The system architecture and design were developed using Object-Oriented Design (OOD) principles
to ensure modularity, maintainability, and scalability. Several UML-based modeling tools were used to
represent system interactions, workflows, classes, and data flow. The modeling phase ensured that the real-
time warehouse management system aligned with the operational needs of Toko Karomah and supported
accurate stock processing.

3.1.1. Use Case Diagram

The use case diagram illustrates how users interact with the system and identifies the functional requirements
needed to support warehouse operations. The primary actors include the Owner and Staff, who perform
actions such as managing product data, recording stock-in and stock-out, monitoring real-time stock levels,
and viewing low-stock alerts. This diagram provides a high-level understanding of the features the system
must accommodate [22].

3.1.2. Activity Diagram

Activity diagrams were used to model the flow of activities within the system. These diagrams describe the
sequence of processes involved in key operations such as updating stock, adding new items, validating stock
availability, and generating purchase recommendations. The activity flow includes decision points and
alternative paths to represent parallel or conditional processes. This modeling helps visualize the operational
workflow and ensures that stock updates occur in real time after each transaction [23].
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3.1.3. Sequence Diagram

Sequence diagrams were created to represent the communication flow between objects when system
functions are executed. These diagrams describe how controllers, models, and database entities interact to
process stock movements. For example, when a stock-out transaction is entered, the system retrieves the
product data, updates inventory levels, logs the transaction, and checks whether the remaining quantity has
reached the reorder point. The sequence diagram ensures that each system component communicates
correctly and supports consistent real-time updates [24].

3.1.4. Class Diagram

The class diagram defines the structure of system objects, their attributes, methods, and relationships. Key
classes include Product, Category, User, Stockln, StockOut, StockMovement, and ReorderSetting.
Associations were designed to ensure data consistency and to support real-time stock calculation. The class
diagram also reflects the object-oriented architecture of Laravel, where each class corresponds to an Eloquent
model representing a database table[25].

3.1.5. User Interface Wireframes

Wireframes were developed to design the layout and navigation of the system interface. The main screens
include the dashboard, product list, stock-in and stock-out forms, low-stock alert page, and reports view. The
wireframes were designed with simplicity in mind to ensure usability for both owners and staff, especially
users with limited technical experience. The interface structure helps streamline data entry, accelerates stock
checking, and supports real-time monitoring.

2.4. Construction

The system was developed using modern web technologies. The backend was built using the
Laravel framework, supported by the MVC architecture to ensure clean separation of business logic, data
processing, and interface rendering. The database was managed using MySQL, with Laravel’s Eloquent
ORM handling data interactions to ensure efficient and structured storage of product, transaction, and stock
information. The frontend interface was developed using Blade Templates, styled with responsive Ul
elements to support ease of use for both owners and staff.

Several system features were implemented, including product management, stock-in and stock-out
recording, automated Safety Stock and Reorder Point calculation, purchase order generation, user
management, and a real-time inventory dashboard. APIs and controller logic were constructed to update
stock levels instantly after each transaction, ensuring real-time synchronization across modules.

Testing was conducted through Black Box Testing and User Acceptance Testing (UAT) involving
the owner and staff of Toko Karomah.

2.4.1. Black Box Testing

Black Box Testing was used to evaluate the system’s functionality based solely on inputs and
expected outputs, without observing internal code structure. Test cases were prepared according to the
system’s functional requirements—such as adding products, processing stock movements, generating alerts,
and printing purchase orders—to verify that each feature behaved as intended and fulfilled user needs (Sari,
2021).
2.4.2. User Acceptance Testing

User Acceptance Testing (UAT) is a testing phase conducted by end users to verify that the
developed system meets their requirements and is ready for use. The outcome of this testing is typically a
formal acceptance or approval of the system. UAT serves as a validation process to ensure that the system
functions properly and can be effectively used by its intended users.

2.5. Deployment

The deployment phase involved preparing the system for real use at Toko Karomah. The application
was moved to a production-ready Laravel environment, with MySQL configured as the main database.
System migrations were executed to generate all required tables, and environment settings were optimized
using Laravel’s cache and configuration tools.

User accounts for the owner and staff were created, enabling the system to be accessed through a
browser on the store’s local network. Basic training was provided to ensure users could operate key features
such as stock transactions, product management, and inventory monitoring. After testing and optimization,
the system was officially deployed and integrated into daily warehouse activities.
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3. Result and Discussion
The system successfully implemented the warehouse workflow as modeled in the activity diagram.
Each process was translated into functional system modules that support real-time inventory operations.

3.1. Use Case Diagram

Membuat Purchase Order

Melihat laporan stok "
Mandapat nofifikasi stok menipis m

Mengelola data barang Mengelola safety stock dan ROP .

Figure 2. Use Case Diagram

The use case diagram illustrates the features accessible to the store owner as the sole actor in the
system. After logging in, the store owner can perform various functionalities, including managing product
data, handling safety stock and reorder point calculations, generating purchase orders, viewing
comprehensive stock reports, and receiving low-stock notifications. The system provides alerts when
inventory levels begin to decrease, enabling the store owner to take immediate action by creating purchase
orders for restocking. Through these interactions, the diagram presents a structured overview of how each
feature is interconnected and supports the overall inventory management process.

3.2. Activity Diagram

Activity Diagram Mengelola Safety Stock dan Reorder Point

Owner Sistem

Open product page

Click Calculate Safety
Stock & Reorder
Point

Calculate Safety
Stock & Reorder
Point

Save result 55 &
ROP

Figure 3. Activity Diagram Safety Stock & Reorder Point

The process of managing the inventory parameters, specifically the Safety Stock (SS) and Reorder
Point (ROP), is detailed in the activity diagram. The workflow begins with the Owner accessing the specific
product interface. Following this, the Owner initiates the necessary calculation by selecting the "Click
Calculate Safety Stock & Reorder Point" action. This trigger seamlessly passes control to the System, which
then executes the core calculation logic, labeled as "Calculate Safety Stock & Reorder Point." Upon
successfully determining the optimal SS and ROP values, the system concludes the process by performing
the crucial step of "Save result SS & ROP," thereby updating the inventory records and finalizing the
management cycle.
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Activity got a notification that stock was running low
Sistem Owner

Make Transaction

Tidak

Cek Stok <= ROP

Generate

Send notification to
nofification bar

Check notification
detail

Figure 4. Activity Diagram Stock Notification

The second critical process involves the automated mechanism for handling low stock conditions,
which is initiated by the Owner's action of executing a ""Make Transaction." Following the completion of
the transaction, the System immediately checks the stock status against the predetermined Reorder Point
(ROP) via the "Cek Stok (ROP)" decision node. If the remaining stock level is above the ROP ("Tidak"),
the process concludes. Conversely, if the stock is at or below the ROP ("Ya"), the System is triggered to
"Generate notification" and subsequently "Send notification to notification bar." This automated system
action ensures that the Owner promptly receives the alert ("'Got a notification') and can take immediate
remedial action after performing "Check notification detail,”" effectively mitigating the risk of a stockout.

3.3. Sequence Diagram

Sequence Diagram Safety Stock dan Reorder Point + Notifikasi Menipis

O O O O

Owner Product Page Product Controller Tabel Product  Data Point Of Sales Notification Page
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Figure 5. Sequence Diagram Safety Stock & Reorder Point + Notification
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The sequence diagram details the system's internal communication flow for calculating inventory
parameters and generating low-stock notifications. The process is initiated when the Owner navigates to the
Product Page via route(product). The Product Page then requests data using getProduct() from the Product
Controller. The Controller subsequently retrieves sales data using getDetailPos() from the Data Point Of
Sales object. Critically, this interaction also triggers the Data Point Of Sales to check stock levels; if low, it
calls generateNotification() on the Notification Page, which returns a Notification object. Following data
retrieval, the Product Controller executes the core calculation logic: hitungMatriksInventory(), which
retrieves the lead time via find($Productld) $LeadTime from the Tabel Product. Using the returned
$SafetyStock value, the Controller finalizes the process by calculating the Reorder Point (ROP) via
hitungROP(), adhering to the formulas where Safety Stock is (max - average) $\times$ Lead Time and
Reorder Point is (average x Lead Time) + SS.

3.4. Class Diagram

Event
- id_event + String
- judul : String
- deskipsi : String
- tanggal_mulai : Date
Karyawan - tanggal_selesai : Date
~id_karyawan : String - vame ASHIng
- nema : String + tampilkanEvent () : void Sales
- alamat isting | . +_ubahEvent() ROl ~id_kunjungan < String
- no_hp int - nama_sales : String
- fehadiran :int 0.1 o.1fo.r - perusahaan : Stiing
- gall tint - tanggal_kunjungan : Date
+ updateData () : void Ut 0.1~ f- tujuan : String
+ setGaji () : void o - hasl_kunjungan  :int
= [ELocen -2:"”9 - lontak sales int
- nama  : String
L .smng + catatKunjungan () : void
Purchase_Order 0 - usemame : int
: - email  :Sting 0.1
p ::;dz"po ::: 0.1 |- password : String
- tanggal : Date + login () :void ==
- datus  : String + logout () : void m <
= + create () : void - id_pos : String
+ buatPO () : void + update () : void - invoice_number : int
+ ubahStatus () : void pdate () 0.1 B
L + destroy () : void — - tanggal : Date 0
+ hitungSubTotal () : void 0"~ |- total amour IR
———————5—=—=>>{- paid_amount :String
0.* o - change_amount : int
0.1 + simpanData () : void
Barang_Masuk =
t
- id_barang_masuk : String roducts n
- jumlah int - id_barang String o
- harga_beli Date 5 = :a'“a S‘:‘"Q -
- keterangan String pharee sl
- status : String ; ;ﬂo’kgafbe" ::: Detial_pos
+ verify () : void - safety_stock ofiG J:;"dlzthaﬂfpos :s:znng
7 Ei A - harga int
0. |- lead_time_days :int ;
- subtotal tint
- avg_daily_usage :int
retur - max_daily_usage :int + cetakNota () fv05<1
" returid :int - maximum_stock : int + hitungTotal ) : void
- jumlah :int o - stock status : String 0.+ |L*_hitungSubtotal ( : void
0.1d.» - alasan : Sting=<-—" =~ + updateStok () < void
- status  : Sting o ¥ 0 :void o e
+ approve () : void +_hitungROP () : void
Purchase_order_detail + reject() :void 0 - pergerakan_stok id :int
. - quantity sint
L e 0.1(° - stock sebelum  :int
- Jumiahiely - stock_setelah tint
+ show () :void ategor - sumber : String
+ history () : void - harga sint
- kategori_id : int L e : String
__fams it + sockCard () :void
+ index () void + summary () :void
+ storeAjax () : void + exportPdf ()  :void
+ exportExcel () : void

Figure 6. Class Diagram

The system's structural blueprint is defined by the Class Diagram, outlining the relationships and
attributes across its core components. Central to the design is the User class, which links to Karyawan
(Employee) and Sales, reflecting various user roles. Inventory management relies on the Products class,
which stores critical attributes like safety stock, lead time days, and methods such as hitungROP()
(Calculate ROP) and cekStokMinimum() (Check Minimum Stock). The flow of goods is managed through
Purchase_Order, Barang Masuk (Incoming Goods), and Retur (Return) classes. Sales and transactions are
handled by the Pos (Point of Sale) and Detail pos classes, while stock movement and history are tracked by
Pergerakan_stok (Stock Movement). The system is designed for robust event and inventory control, utilizing
clear one-to-many and one-to-one relationships, such as Products relating to Kategori (Category) and
Pergerakan stok, to maintain data integrity and support complex operations like inventory matrix
calculations.

3.4. Blackbox Testing
Table 2. Blackbox Testing

Scenario Expected Result Actual Report Status
Product stock Notification appears in the notification Success
reaches ROP notification display badge in

navbar
displays
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critical
product
count
number

Click Displays a dropdown list of The Success
Notification critical products dropdown
Icon displays
products that
are critically
out of stock

along with
the current
stock
quantity

Click “Lihat Displays complete stock Directs to Success
semua” in the notifications the full stock
notification notification
page

Calculation and The new ROP value was The ROP Success
Storage successfully calculated and value was
the ROP result was saved to saved on the
the database product page

Critical Stock The system successfully A critical Success
generated a notification and stock
sent it to the dashboard notification
was issued
when items
were low

3.5. System Displays

Inventory Management

Total Produk Stok Normal Stok Rendah Stok Pemesanan Ulang Stok Kritikal Total Psndnpatnn
8 5 1 Rp1742.950

Daftar produk E ST Ml ® Tombah produk
No  Kode Nama Product Kategori Harga stok safety Stock ROP status Aksi

1 Kertas HVS Alat Kantor Rp150 m o ['es0 ] [ ormal | . Ids

2 Buku Tulls Alat sekolah Rp 3.000 a [ 15 ] [ 2] . Id s W

9 - "I‘*”" —— Makanan Rp 6000 (0] () a = E-BE

4 Meja Lipat Alat Kantor Rp 23.000 n (0] [ Horma | . 'ds ®

5 Meja Lipat (Besar) Alat Sekoloh Rp 20,000 5 ] (2] (3] ca . s

5 Buku Tulis SIDU Alat Sekoloh Rp 3500 [ 167 ) (0] o . s W

7 Club Gelas Makanan Rp 22000 2 (3] [ ] [ ormal | . Ids ¥

8 Cleo 330ml Makanan Rp 20,000 (6] 2] (5} [oma . 2 [

Figure 7. Page Product

The system interface is designed for clarity and efficiency, centering on an Inventory Management
Dashboard. At the top, the dashboard provides key performance indicators (KPIs) and a high-level overview
of inventory health, including the Total Produk (Total Products) count (8) and a breakdown of stock status
into Stok Normal (Normal Stock) (5), Stok Rendah (Low Stock) (2), Stok Pemesanan Ulang (Reorder Stock)
(0), and Stok Kritis (Critical Stock) (1). This section also prominently displays the Total Pendapatan (Total
Revenue) (Rp 1.742.950). The main area features the Daftar Produk (Product List), organized in a detailed
table. This table allows users to quickly view essential product data, including Kode (Code), Nama Produk
(Product Name), Kategori (Category), Harga (Price), current Stok (Stock), calculated Safety Stock, ROP
(Reorder Point), and the Status (e.g., Normal', 'Low Stock’, 'Critical'). The interface also includes filtering
options based on Category and Status, and prominent action buttons for adding new products and performing
quick edits, ensuring the owner can monitor and manage the inventory status proactively.
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3.5. User Acceptance Testing
Table 3. User Acceptance Testing

No Variable Value (%) Description
1 System Functionality 90% Very Good
2 System Performance 90% Very Good
3 User Experience 90,56% Very Good
4 System Efisiency and 90,83% Very Good

Productivity

Table 3 presents the average scores for each evaluation variable. It can be concluded that the overall
average percentage of the User Acceptance Testing (UAT) questionnaire for the Inventory Management
System of Toko Karomabh falls into the Very Good category.

4. Conclusion

This study concludes that the development of a web-based real-time inventory management system
using the Waterfall methodology successfully improves the efficiency of stock management processes at
Toko Karomah. The system provides accurate and up-to-date stock information, automates the calculation of
Safety Stock and Reorder Point, and facilitates timely restocking through integrated notification and Purchase
Order features. These capabilities address the primary challenges previously encountered in manual stock
recording, such as data inconsistencies, delays in retrieving stock information, and inefficient replenishment
procedures.

The results of system testing—both Black Box Testing and User Acceptance Testing—indicate that
the system performs according to functional requirements and is well-received by users. The interface is easy
to understand, supports fast data entry, and aligns with the operational workflow of the business. The
implementation of real-time monitoring and automated alerts enables the owner to make quicker and more
accurate decisions related to stock management.

Although the system still depends on manual input for stock transactions and does not yet include
advanced analytical features, the current implementation already provides significant improvements in
accuracy, efficiency, and workflow structure. The system can serve as a foundation for future enhancements,
such as integrating sales forecasting, barcode scanning, or supplier performance analysis.

In conclusion, the developed system demonstrates that even small-scale retail businesses can benefit
substantially from adopting lightweight, framework-based digital solutions. The approach used in this study
may be adopted by similar micro and small enterprises seeking to modernize their inventory processes and
reduce reliance on manual bookkeeping.
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