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Abstract - Online food ordering systems have become an important component of ~ Keywords:

digital commerce because users increasingly expect fast, convenient, and reliable  opjine Food Ordering;
transaction processes. However, system development should not focus only on jger Experience;
functional ordering features; it should also consider usability, transaction security,  Transaction Security;
and the ability to transform transaction records into information for future analytical  gysjness Intelligence;
use. This study aims to design and develop a web-based Online Food Ordering  Recommender System:;
Application using the Software Development Life Cycle (SDLC) Waterfall
approach. User and seller requirements are translated into major functions including
registration and authentication, food and beverage browsing, shopping cart
management, checkout, payment, order history, product management, and order Article History:
confirmation. A conceptual framework is introduced to explain the relationships Received: 10-03-2025
among user needs, system design, usability, security, transaction efficiency, and the  Revised: 24-04-2026
analytical utilization of transaction data. The application was implemented using Accepted: 02-05-2026
PHP with HTML and CSS for the interface and a database for operational records.

Functional validation was conducted using black-box testing on the documented

login, menu, and payment scenarios. All documented scenarios produced the

expected outputs and were categorized as passed. The results show that the prototype

supports the basic food ordering workflow. Nevertheless, the present evaluation is

limited to functional testing and does not yet provide quantitative usability

measurements, comprehensive security testing, transaction-time benchmarking, or

experimental evaluation of recommender and Business Intelligence modules. The

stored transaction and order-history data are therefore positioned as a foundation for

future behavioral analytics, Business Intelligence dashboards, and personalized food

recommendation development.

Article DOI: 10.22441/collabits.v3i2.31236

INTRODUCTION

The rapid growth of digital technology has changed the way consumers obtain products
and services, including how food is selected, ordered, paid for, and delivered. Online food
ordering platforms reduce the need for direct interaction with sellers by allowing consumers
to browse menus, place orders, and manage transaction information through a digital
interface. Earlier work on online food delivery indicates that perceived ease of use, time-
saving orientation, convenience, privacy, and security are important considerations in users'
behavioral intention to use such services [1]. More recent reviews show that online food
delivery research has expanded from simple website ordering toward mobile applications,
online-to-offline platforms, service quality, customer behavior, and data-driven platform
management [6].

From the software-development perspective, web-based food ordering systems
commonly provide authentication, menu management, shopping-cart functions, checkout,
payment, and transaction history. Afiksih [2] demonstrated that a web-based canteen ordering
application could simplify menu access and reduce conventional queue-based ordering, while
Inayati et al. [3] emphasized the role of web-based ordering in supporting ordering and
promotion activities. Aldisa [4] further showed how website-based food promotion and
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ordering can be developed through Rapid Application Development, whereas Huan et al. [5]
employed the Waterfall model to develop a web-based food ordering system with structured
analysis, design, implementation, and testing phases.

Although these studies provide useful foundations, a gap remains between conventional
functional system development and the broader requirements of contemporary digital business
platforms. Many food-ordering development studies primarily demonstrate whether functions
such as login, menu selection, checkout, and payment can operate. The relationships among
user requirements, system design, usability, transaction security, and transaction efficiency
are not always made explicit. In addition, transaction data are frequently treated only as
historical records, even though they can become a valuable source for behavioral analytics,
Business Intelligence, and recommendation systems.

The user experience dimension is particularly important because the quality of the
digital interface can influence satisfaction and subsequent behavior. Lin, Au, and Baum [7]
found that the service quality of online food delivery mobile applications has spillover effects
on application satisfaction, food satisfaction, and repurchase intention. This evidence
indicates that the ordering interface should be designed not merely as a collection of functions
but as an integrated interaction flow that helps users complete tasks clearly and efficiently.

Another development opportunity lies in the use of transaction data for personalization.
A recent systematic review of food recommender systems shows that food recommendation
research uses content-based filtering, machine-learning approaches, user information, food
attributes, and interaction data to generate recommendations [8]. Zhang et al. [9] also
demonstrate that dynamic user behavior can be incorporated into sequence-based personalized
food recommendation. At the platform level, Wang, Tao, and Zhang [10] show that a multi-
objective hierarchical recommender deployed in a large food-delivery marketplace can
support multiple business objectives. These developments suggest that even a basic ordering
application should be designed with structured transaction records that can later support
intelligent analytics.

Transaction security is equally important because online ordering involves user
credentials, payment-related information, and transaction records. Research on mobile
payment has highlighted the continuing relevance of privacy, stakeholder concerns, and post-
adoption behavior [11], while a systematic review of financial technology adoption identifies
trust and security as central factors in digital financial services [12]. Therefore, authentication,
input handling, authorization, session management, and payment validation should be
considered part of a secure transaction architecture rather than optional technical additions.

Based on these issues, the research problem addressed in this study is how a web-based
online food ordering system can translate user and seller needs into an integrated design that
supports usability, security, and transaction efficiency while generating structured data that
can become a foundation for Business Intelligence and personalized recommendation
development.

The study addresses the following research questions:

e RQ1. How can user and seller needs be translated into the design of a web-based food
ordering system that supports usability, security, and transaction efficiency?

e RQ2. How can transaction and order-history data generated by the system provide a
foundation for future Business Intelligence, behavioral analytics, and food
recommendation functions?

Accordingly, the objectives of this study are to design and implement a web-based
online food ordering application based on the identified functional requirements, evaluate the
documented major functions using black-box testing, and formulate a conceptual framework
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connecting user needs, system design, usability, security, transaction efficiency, and
analytical data utilization. The contribution of this study is not the proposal of a new
recommendation algorithm. Rather, it extends a conventional software-development project
by positioning operational transaction data as an analytical asset that can support future
Business Intelligence and recommender-system development.

LITERATURE REVIEW

Online Food Ordering Systems

Online food ordering systems integrate customer access, menu information, order processing,
payment-related activities, and transaction records within a digital environment. The system
developed by Afiksih [2], for example, used PHP and MySQL to support a web-based canteen
ordering process, while Huan et al. [5] used a Waterfall development model to structure
analysis, design, implementation, and testing. These studies illustrate that the operational
foundation of an online ordering system is formed by clearly defined actors, database entities,
transaction workflows, and user interfaces.

A broader systematic synthesis by Shankar et al. [6] shows that online food delivery research
spans website, mobile application, online-to-offline, and other technology contexts. The
literature also uses established behavioral theories such as the Technology Acceptance Model,
Theory of Planned Behavior, and UTAUT to explain user adoption. This development
indicates that online food ordering should be considered simultaneously as a software system,
a user interaction environment, and a digital business platform.

User Needs, Usability, and User Experience

User needs form the starting point of requirements analysis. For an online food ordering
application, users generally require understandable navigation, accurate menu information, a
manageable shopping cart, a clear checkout process, payment input, and access to historical
transactions. Sellers require product management, order monitoring, order confirmation, and
status updating. Translating these needs into interface and workflow design is essential
because technical functionality alone does not guarantee an acceptable user experience.

Lin et al. [7] examined online food delivery mobile application service quality and
demonstrated that application service-quality dimensions can influence application
satisfaction and subsequent repurchase intention. In the present study, usability is therefore
treated as an explicit design consideration. However, because the source project documents
only functional black-box testing, the current study does not claim a statistically measured
usability score. Quantitative usability evaluation using instruments such as the System
Usability Scale or User Experience Questionnaire is proposed for future work.

Transaction Security and Digital Payment

Security is an important design dimension because the system stores user credentials and
supports payment-related activities. Behera and Kumra [11] show that mobile-payment
research increasingly considers different stakeholders, privacy concerns, and post-adoption
behavior. Jafri et al. [12] further identify trust and security as important factors in the
adoption of digital financial technology. These findings are relevant to food ordering systems
because payment and authentication processes directly affect the reliability of the transaction
flow.

In this study, security is represented at the functional-design level through authentication and
payment validation. Nevertheless, a secure production implementation requires stronger
controls than functional validation alone. Recommended controls include password hashing,
parameterized database queries, server-side input validation, role-based authorization, secure
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session management, HTTPS communication, protection against cross-site request forgery,
and vulnerability testing. These controls are identified as development requirements and
future evaluation areas; the current black-box results do not constitute comprehensive
cybersecurity evidence.

Recommender Systems and Behavioral Analytics

Recommender systems use available user, item, and interaction information to reduce
information overload and provide more relevant choices. Bondevik et al. [8] reviewed food
recommender systems and found that content-based filtering and machine-learning
approaches are widely used, while data availability and evaluation methods remain important
methodological considerations. Zhang et al. [9] show that sequence-based recommendation
can capture dynamic user behavior when user-item interactions change over time.

For online food ordering applications, historical transactions can provide a basic interaction
dataset. Repeated orders can reveal menu preferences, transaction frequency, combinations of
items, and temporal patterns. Wang et al. [10] demonstrate the strategic importance of
recommender systems in a multi-sided food-delivery marketplace by integrating multiple
platform objectives. The present application does not yet implement a recommender
algorithm, but its transaction-history function provides a starting point for the future
construction of user-item interaction data.

Business Intelligence for Digital Food Ordering

Business Intelligence converts structured operational data into information that can support
monitoring and decision making. In an online food ordering context, transaction data can be
aggregated into indicators such as frequently ordered menu items, transaction volume by
period, repeat-order frequency, payment-method distribution, and order-status patterns. These
indicators can assist sellers in menu planning, promotional decisions, customer engagement,
and operational monitoring.

The analytical component proposed in this study is therefore a Business Intelligence-ready
extension rather than a fully implemented dashboard. The current system stores the
operational records needed for ordering and order history. A subsequent development phase
can extract, transform, and aggregate those records to build dashboards and recommendation
models. Making this distinction prevents the study from claiming analytical performance that
has not yet been experimentally evaluated.

Conceptual Framework

The conceptual framework explains how user needs are translated into system requirements
and how the resulting design relates to usability, security, transaction efficiency, and
analytical data utilization. User needs guide the functional design, interface design, and data-
management structure. These design components support usability and security, which
together contribute conceptually to a more integrated transaction process. At the same time,
transaction and order-history data can be processed through behavioral analytics and Business
Intelligence to support recommendations and decision making. Analytical insights can
subsequently provide feedback for future system-design improvements.

Figure 1. Conceptual Framework of the Online Food Ordering System
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The arrows in Figure 1 represent conceptual design relationships rather than statistically
tested causal effects. The current study validates documented system functions using black-
box testing; empirical measurement of usability, security performance, transaction time,
recommendation accuracy, and Business Intelligence effectiveness is left for future research.

METHODOLOGY

Software Development Method

The system was developed using an SDLC Waterfall approach. Based on the submitted
manuscript, the development activities include requirements analysis, prototype or system
design, coding, testing, deployment, and maintenance [5]. The sequential structure is
appropriate for a project in which the primary user and seller functions are identified before
implementation and represented using flowcharts and Unified Modeling Language diagrams.

Figure 2. Waterfall SDLC Used in the Development Process

pemetharaan ‘

During requirements analysis, the main user functions were identified as registration, login,
viewing food and drink menus, adding products to the shopping cart, checkout, payment, and
order-history access. Seller functions include authentication, adding new menu items,
updating or deleting existing items, viewing customer orders, confirming orders, and updating
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order status. These requirements were then translated into navigation, use-case, activity, and
class diagrams.

Main Transaction Flow
Figure 3. Main Menu and Ordering Flowchart
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The main ordering flow begins after a user accesses the system. The user can view the food
and beverage list, select products, add them to the shopping cart, review the cart, proceed to
checkout, and enter payment information. The flowchart also includes order-history access,
which enables previous transaction records to be viewed. This sequence constitutes the
principal user transaction path evaluated by the system design.

Use Case Design
Figure 4. Use Case Diagram
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User

Seller

The use-case model contains two main actors: User and Seller. The User can register or log
in, view food and beverage items, add items to the cart, and continue to checkout. The Seller
can register or log in, manage food and beverage records, confirm user orders, and process
delivery-related actions. The diagram establishes role separation at the design level, which is
important for both usability and authorization planning.

Activity Diagrams
Figure 5. User Activity Diagram
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The user activity diagram describes the sequence from opening the website and authentication
through menu selection, shopping-cart review, checkout, payment input, payment-status
display, and transaction-history access. The system and database swimlanes illustrate that user
actions depend on application processing and data storage rather than occurring as isolated

interface events.
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Figure 6. Seller Activity Diagram
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The seller activity diagram represents seller authentication, product addition and editing,
product list access, order monitoring, order confirmation, and status updates. This flow
supports the operational side of the ordering system by connecting menu administration and
incoming customer transactions.

Class and Data Structure
Figure 7. Class Diagram
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The class diagram in the submitted system includes the User, Customer, Seller, Payment, and
Menu_product classes. The structure shows that authentication and user roles are connected
with product and payment-related data. Although the diagram is relatively simple, it provides
the data foundation for storing user, menu, and transaction information. The same records can
later be transformed into analytical datasets for product-performance monitoring and
recommendation development.

Testing Method

Functional verification uses black-box testing, which evaluates whether a function produces
the expected output from a user-facing perspective without requiring the tester to analyze the
internal code structure. The documented test table in the submitted manuscript covers login,
menu-page access, and payment input. Therefore, the findings reported in this revision are
limited to those documented scenarios and do not extend the evidence beyond the original test
results.

RESULTS AND DISCUSSION

User Interface Implementation

The application was implemented as a web-based system using PHP, with HTML and CSS
used for the user interface. The submitted manuscript documents login, menu, order-history,
payment, seller product-list, and order-list pages. These interfaces demonstrate the translation
of the design diagrams into operational screens.

Figure 8. Login Page
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The login page provides the authentication entry point for existing users. Authentication is
necessary before access to protected user functions. From a security perspective, this interface
should be supported by secure password storage and server-side validation in a production
deployment.

Figure 9. Food and Beverage Menu Page

T

MENU

Halo, Selamat datang rasger

Riwayat

ayam
Rp. 10000
ayam gJing

The menu page presents available food and beverage products with visual and price
information. This interface responds directly to the user requirement for clear product access
and provides the starting point for product selection and cart creation.

Figure 10. Order History Page

DOI: 10.22441/collabits.v3i2.31236 | 161



Collabits Journal, Vol 3 No. 2 | May 2026
https://publikasi.mercubuana.ac.id/index.php/collabits

B2 aginr FRp. 25000 Sxesal 2023-10-11 D0:AT .48 BCA

mobile

@

L

TG Ratf Rg. 25000 Brum Selssal 2023-10-10 143703

i
L

7S Ralf R, 25000 D Seleeal 202300210 14:35:56

Foemba e Menu Kantn

The order-history page records previous transactions and their status-related information. In
the current system, this function supports transaction traceability. From an analytical
perspective, the same records can later become a source for repeat-order analysis, product-
frequency analysis, and personalized recommendations.

Figure 11. Payment Page
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The payment page displays order information and provides fields required to continue the
payment process. The original manuscript indicates that the system validates payment before
the order is processed. However, the present test evidence is functional rather than security-
oriented; therefore, no claim is made that the payment mechanism has undergone
comprehensive security certification or penetration testing.

Figure 12. Seller Product List Page
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The seller product-list page allows menu information to be managed. This supports data
quality because menu availability, price, description, and related product information must be
maintained by the seller before they can be presented to users.
Figure 13. Seller Order List Page
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The seller order-list page supports operational monitoring of incoming transactions and status
updating. Integrating order monitoring with product management connects customer-facing
ordering functions with seller-facing transaction processing.

Implementation Logic

The submitted manuscript also documents source-code fragments for order-list processing,
login, registration, and main-menu display. These fragments demonstrate how the web
interface is connected with PHP logic and database operations. In the revised discussion, the
code figures are treated as implementation evidence rather than as the main research result,
because the research contribution is better explained through system behavior, design
relationships, and the implications of the transaction data.

Figure 14. Order List Processing Code
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Figure 16. Registration Processing Code
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Black-Box Testing Results

Black-box testing was used to determine whether the documented functions generated the
expected outputs. Table 1 reproduces the functional evidence available in the submitted
manuscript while standardizing the wording for clarity.
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Table 1. Black-Box Testing Results for the Documented User Functions

Tested Testing Scenario Expected / Observed Result Conclusion
Feature
. Enter a registered A successful login message is displayed and the
Login X - Passed
username and password  user is redirected to the menu page.
Access the menu after Food and beverage menu data and order-history
Menu Page S . Passed
authentication access are displayed.
Click the payment . .
Payment button and continue to The system provides the required payment data Passed

payment input entry fields.

All three documented scenarios were categorized as passed. These results demonstrate that the
tested functions behave according to their expected functional flow. Nevertheless, functional
success must be interpreted within the scope of the test. The current evidence does not
measure how quickly users complete tasks, how users perceive the interface, whether the
system resists security attacks, or whether analytical and recommendation modules improve
decision quality.

User Needs, Usability, and Transaction Efficiency

The implemented functions can be mapped directly to the user needs identified during
requirements analysis. Menu browsing addresses the need to identify available products; the
shopping cart allows selected products to be reviewed; checkout organizes the transition from
selection to transaction; payment supports transaction completion; and order history provides
traceability. Seller product management and order monitoring support the operational
requirements on the supply side of the system.

This mapping supports the first research question by showing how user and seller needs are
translated into a concrete transaction architecture. The sequence from authentication to menu
selection, cart, checkout, and payment reduces fragmentation by placing major activities
within one web-based workflow. However, the manuscript does not contain task-completion-
time measurements or standardized usability questionnaires. Transaction efficiency and
usability are therefore interpreted as design objectives supported by workflow integration, not
as statistically proven performance advantages.

Future empirical testing can strengthen this relationship. Usability can be measured using the
System Usability Scale or User Experience Questionnaire, while transaction efficiency can be
operationalized through task-completion time, number of interaction steps, transaction-
success rate, and error frequency. Such measurements would allow the conceptual
relationships in Figure 1 to be evaluated quantitatively rather than only discussed as design
logic.

Security Implications

Authentication and payment are the two system areas most directly associated with security.
The current implementation demonstrates that users can log in and reach the payment input
process, but black-box functional testing does not verify confidentiality, integrity, access
control, or resistance to malicious input. The security literature reviewed in [11] and [12]
shows why trust, privacy, and security must be treated as central elements of digital
transaction systems.

For future development, the login and registration modules should use secure password
hashing and parameterized queries, while protected pages should enforce role-based
authorization and secure session handling. Payment-related communication should use
encrypted transport, server-side validation, and appropriate integration with a trusted payment
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gateway. Vulnerability scanning and penetration testing should then be conducted separately
from functional black-box testing. This security roadmap aligns the existing application with
the reviewer's request without overstating the security evidence currently available.

Business Intelligence and Behavioral Analytics Implications

The second research question concerns how the generated data can support future Business
Intelligence and recommendation functions. The most important existing asset is the order-
history data. Each completed or recorded transaction can potentially be transformed into an
analytical record containing user, product, quantity, value, payment, status, and time
attributes, depending on the fields implemented in the database. Aggregating these records
can produce descriptive indicators such as popular products, transaction volume, repeat-order
frequency, product demand by period, and payment-method use.

These indicators would allow a seller to move from passive transaction storage to data-driven
monitoring. A simple Business Intelligence dashboard could present total orders, total sales
value if transaction amounts are stored reliably, best-selling products, orders by status, and
repeat-purchase patterns. Because the current study does not implement or test such a
dashboard, these indicators are presented as a development pathway rather than as completed
results.

Behavioral analytics can also prepare data for a recommender system. A user-item matrix can
be constructed from order history, where interactions represent purchases or order frequency.
Content-based techniques can incorporate menu attributes, collaborative approaches can use
patterns among users, and hybrid models can combine both sources [8]. Sequence-based
approaches can further consider the order in which user preferences change over time [9]. For
a larger marketplace, multi-objective recommendation can balance consumer relevance with
broader platform goals [10]. These possibilities demonstrate how the existing system
architecture can be extended toward intelligent digital business functionality that is more
closely aligned with the scope of Journal Collabits.

Research Contribution and Limitations

The revised study makes three main contributions. First, it restructures a basic food-ordering
development project around an explicit problem statement and two research questions.
Second, it introduces a conceptual framework connecting user needs, system design, usability,
security, and transaction efficiency. Third, it interprets transaction and order-history data as a
foundation for Business Intelligence, behavioral analytics, and future recommendation
functions rather than treating the data only as historical records.

The limitations are equally important. Only the functional scenarios documented in the
submitted manuscript are used as empirical test evidence. No standardized usability survey,
load test, task-time comparison, vulnerability assessment, penetration test, recommendation
experiment, or Business Intelligence dashboard evaluation was available in the source
manuscript. Accordingly, the discussion distinguishes existing results from proposed future
extensions and avoids claiming effectiveness beyond the available evidence.

CONCLUSION

This study designed and developed a web-based Online Food Ordering Application
using an SDLC Waterfall approach. The system translates user and seller requirements into
integrated functions that include registration and authentication, menu browsing, shopping-
cart management, checkout, payment, order history, product management, and order
monitoring. The design is documented through a main-menu flowchart, use-case diagram,
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user and seller activity diagrams, a class diagram, interface screenshots, and implementation-
code examples.

The documented black-box testing results show that the login, menu-page, and payment
scenarios produced the expected functional outputs and were categorized as passed. These
results answer the first research objective at the functional level: the prototype can support the
basic ordering workflow that was designed. However, the results should not be interpreted as
proof that the application has superior usability, complete cybersecurity, or faster transaction
performance because those dimensions were not measured quantitatively in the submitted test
evidence.

The conceptual framework developed in this revision clarifies how user needs lead to
functional, interface, and data-management design and how these elements relate to usability,
security, and transaction efficiency. The framework also extends the system beyond
transactional functionality by positioning transaction and order-history data as a potential
analytical asset. These records can support descriptive Business Intelligence indicators,
behavioral analytics, and the future development of personalized food recommendations.

The study therefore contributes an analytics-ready perspective to a conventional web-
based ordering application. Future work should measure usability using validated instruments,
evaluate transaction efficiency through task-time and success indicators, conduct vulnerability
and penetration testing, implement a Business Intelligence dashboard, and compare
recommender-system approaches using historical user-item interactions. These extensions
would provide stronger empirical evidence regarding the usability, security, analytical
capability, and intelligent decision-support value of the Online Food Ordering Application.
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