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Abstract

Efficient canteen management is an essential part of any institution in which a large number of orders must be
processed within a short time interval. Traditional canteen systems rely on manual tokens and verbal order handling,
and they frequently lead to miscommunication and mismanagement during order preparation and delivery. This
study introduces SPOON, a real-time canteen management system that streamlines order processing, improves
coordination among canteen staff, supports better resource utilization, and reduces the time users spend in the
canteen. The proposed system integrates a cloud-based backend for real-time data synchronization with a streamlined
workflow that simplifies both ordering and order management. Users can place an order from any location and need
to be present at the counter only when the order is ready, which saves time and reduces crowding during peak hours.
The system also supports pre-orders, allowing users to schedule a collection time in advance, and it applies atomic
slot assignment at the database level so that concurrent orders receive unique pickup slots. Concurrency handling
ensures that users receive real-time updates across the entire order lifecycle. In a two-week institutional pilot, the
mean waiting time fell from 40.4 minutes under the traditional system to 7.8 minutes with SPOON;, and the daily
order volume rose by approximately 38.9 percent.

Keywords: Smart Canteen Management; Food Ordering System; Virtual Queue Management; Real-Time Synchro-
nization; Digital Payment; Pre-Order Scheduling

1. Introduction

Canteens in educational institutions and workplaces handle a large number of orders within constrained timeframes.
They serve as a backbone to any institute, regardless of size and scale, in terms of both time management and health
management, and the food safety practices of the handlers employed in them have a direct bearing on consumer health
[1, 2]. Canteens are not only expected to provide quality food that meets health standards, but they are also expected
to do so in a timely manner and without delays, which is not the case in most institutions.
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Such delays cause a considerable problem for students, who have only a fixed amount of time for their break. If most of
that time is spent waiting in queues, they are not left with enough time to sit and enjoy their meal. Apart from delays,
the long queues and the crowding that results from them are another major factor that drives students away from the
canteen. Convenience, time availability, and the effort required to obtain a meal are known determinants of where
and what university students choose to eat [3]. Delays and crowding during food delivery become a major reason why
students and faculty members switch to street vendors or other outlets, which may or may not follow health and safety
norms. The effects of these problems are not restricted to students and staff. Canteen management may also incur
heavy losses, because delays and crowding drive people away, and inefficient management may lead to food wastage
caused by unclear instructions or miscommunication. Such problems arise because the management mode is verbal
communication or a token system, which is difficult to manage at scale and which digital ordering was introduced to
replace [4].

As digital systems emerge, and with many canteens replacing the traditional token or verbal ordering process, automated
solutions have begun to take over these duties. However, these systems do not always address the practical, real-time
problem. A common issue observed during peak periods is the mix-up of orders during preparation and at handover,
which delays delivery and affects the end user. These problems arise from small gaps that recur and severely reduce
the quality of service and the efficiency of the canteen. There is a need for effective, real-time communication between
users and canteen staff that conveys accurate information. If the workflow is not straightforward for both sides, it
simply recreates the same problems in a new form. This is what SPOON is designed to address. It is intended not only
to reduce waiting time but also to ensure that order handling remains simple and manageable under real operating
conditions.

2. Literature Survey

Food hygiene is an important concern in the canteen environment. Al-Shabib et al. [1] surveyed male food handlers
employed in institutional restaurants and found that knowledge, attitude, and practice scores were frequently inadequate,
which allows contamination to occur during food preparation when proper procedures are not followed. Ali et al. [2]
studied food handlers in university canteens, measured the microbial load of the food served, and concluded that
regular monitoring is necessary. Proper training of canteen staff is also important; Martins et al. [5] demonstrated that
the quality and safety of food can be affected when food handlers lack appropriate training. Most of these studies focus
on food preparation, but they also show that management practices inside the canteen must be brought up to standard.

Digital ordering systems have been introduced over the last few years to streamline the ordering process. Kale et al. [4]
proposed an online ordering system for a college canteen in order to reduce manual errors and simplify ordering. On
the commercial side, food delivery applications have made real-time order tracking and structured delivery a routine
expectation, and the affordances that drive their adoption include order tracking, search, and ease of use [6]. Kapoor
and Vij [7] examined online food-delivery aggregators across metropolitan India and showed how application design
attributes determine whether a browsing user converts into an order.

A user-friendly interface and centralized order processing are essential requirements, and these lead to better flow
across all subsystems, as in Liv2eat [8] and the web-based system of Mahajan et al. [9]. Architectures capable of
serving very large user populations rely on horizontally scalable, service-oriented deployments, whose performance and
scalability trade-offs against a single deployable unit have been measured empirically [10]. Such architectures need to
be customized for college canteens, because the service requirements differ from those of a nationwide delivery platform.
These applications also require payment systems, which form an important part of the complete workflow; the rapid
adoption of the Unified Payments Interface in India has been attributed to its relative advantage, low complexity, and
observability to the user [11]. Joshi et al. [12] integrated a digital payment gateway directly into a canteen management
system, so that transactions are completed within the ordering workflow itself. Real-time database features are provided
by several managed backend platforms [13, 14], which keep parts of the system continuously updated. This reduces
development effort, but system performance still depends heavily on how the workflow is designed.

Even with these improvements, queue management remains a major problem, especially during peak hours. Lee and
Lambert [15] measured waiting time in a university cafeteria and found that once perceived waiting time exceeds what
the customer considers reasonable, both perceived service quality and satisfaction fall. De Vries et al. [16] analyzed
transaction records from more than ninety thousand restaurant customers and showed that longer waits are associated
with reneging, shorter dining duration, and a longer interval before the customer returns, so that queueing has a
measurable revenue cost. Pandey et al. [17] also showed that digital queue systems can improve service flow, but
only when they are properly connected to the ordering and notification subsystems. Institutional deployments have
taken several forms: Auti et al. [18] reviewed the smart canteen management systems reported to date, Patil et al.
[19] presented a modern web-based canteen solution, and Menewar et al. [20] used RFID cards for identification and
payment, which delivers automation at the cost of dedicated hardware and card issue at the counter.
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As Table 1 shows, most of these studies address a specific segment of the problem, such as ordering, payments, or
queues. In a real canteen environment, however, these issues are linked, and dealing with only a single portion does not
resolve the problem completely. A system is therefore needed that unifies these functions in a simple and transparent
workflow, giving both end users and canteen employees a clear view of order management.

Table 1: Comparison of SPOON with existing systems in terms of features.

Feature Kale et Liv2eat [8] Mahajan Joshi et Lalitha Proposed
al. [4] et al. [9] al. [12] et al. [13] SPOON
Web-based ordering Yes Yes Yes Yes Yes Yes
Mobile accessibility Yes Yes Yes Yes Yes Yes
Online payment integration No Yes Yes Yes Yes Yes
E-wallet support No No Yes No No Yes
QR-based ordering or verification No No Yes No No Yes
Real-time order tracking No Partial Partial Partial Partial Yes
Scheduled pre-ordering No No No No No Yes
Order cancellation and refund No No No No No Yes
Slot-based pickup system No No No No No Yes
Real-time database synchronization No Yes Partial Partial Partial Yes
Admin stock management Partial Partial Partial Yes Yes Yes
Order rate limiting No No No No No Yes
Admin break scheduling No No No No No Yes
Cloud-based deployment No Yes Partial Partial Partial Yes

3. Problem Statement

Whether in a university, a company, or any other organization that operates its own canteen, these facilities process a
large number of orders in a limited amount of time and therefore play a major role in daily operations. They contribute
not only to catering services but also to time management and to maintaining basic health standards within the
institution. Canteens, however, typically find it difficult to serve food quickly while maintaining consistency and quality.

Long queuing time is the main issue, because students and staff spend time waiting in lines instead of having their
meals. This reduces user satisfaction and may discourage users from using canteen services altogether. Long waiting
times, queues, and the lack of visibility into order status or expected readiness time make the canteen environment
stressful, since users typically submit a coupon to canteen staff at the counter and then wait without knowing when
their order will be ready.

A major reason for these problems is that traditional canteens depend on verbal communication or token-based handling,
which becomes difficult to manage during peak hours. Some digital systems exist, but they do not provide real-time
order updates and are not suited to peak-hour loads. As a result, coordination between users and canteen staff remains
inefficient.

Traditional canteen systems often experience delays in order processing because they cannot handle large numbers of
orders efficiently during peak hours, which increases waiting time for users. Queue management is also a common
problem, as inefficient ordering methods create long queues and overcrowding at the counter. A further issue is the lack
of proper communication and of a structured workflow, since verbal communication and token-based systems can lead
to miscommunication and unclear order status. In addition, many existing digital solutions have limited scalability and
do not support structured workflow management, which reduces efficiency when order volumes increase.

4. Proposed Workflow

The SPOON system supports real-time canteen operations by handling both immediate orders and pre-orders. It
improves coordination between users and canteen staff through a structured order workflow. Unlike traditional
unstructured methods, the system treats immediate orders and pre-orders separately, although both follow the same
processing flow. To complete the workflow, the system uses a slot-based verification method that reduces crowding
during order handover. The complete order processing lifecycle is shown in Figure 1.
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Figure 1: Proposed order processing workflow of the SPOON system, covering login, ordering, payment, preparation,
slot allocation, and handover.

5. Proposed Architecture

The proposed architecture is shown in Figure 2 and follows a multi-layer design that supports canteen operations. The
user first interacts with the client layer, which communicates with the server through a REST API using the browser
fetch method. At login, the user sends a one-time password (OTP) request to the Node.js Express server; the server
checks rate limits and stores session data in Redis, while the OTP is sent to the user by email through Nodemailer.
Once logged in, the user can browse the menu, add items to the cart, and proceed to checkout. Payment requests are
sent from the Node.js server to the Razorpay API for online payment processing. After payment confirmation, the
order is stored in the Supabase PostgreSQL database, and users can track their order status. When the administrator
marks an order as prepared, the user receives an email stating that the order is ready and can then collect the order
using slot verification.

1. Client Layer (User & Admin UI)\
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Student/Staff Web Interface
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Secure HTTPS REST Calls Secure HTTPS REST Calls
2. Application Logic Layer (Node jstxpress)\
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Figure 2: High-level system architecture of SPOON, showing the client layer, the application logic layer, the data and
storage layer, and the third-party integrations.
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The system includes backend mechanisms for reliability and correct order handling during peak hours. A PostgreSQL
remote procedure call function, assign_prepared_slot_atomic, is used for atomic slot assignment at the database
level. This avoids race conditions when many orders are processed at the same time and ensures that slot numbers
are assigned correctly and without duplication. Placing the assignment inside a single database transaction lets the
concurrency control machinery of the database serialize the competing writes, rather than requiring the application
to reason about interleavings itself [21]. For order cancellations, wallet refunds are handled within a single database
transaction, so that if a failure occurs during execution the transaction is rolled back and inconsistent refund states are
avoided.

To protect payments, the backend verifies Razorpay webhook signatures against the raw request byte buffer rather than
the parsed JSON payload. This prevents the cryptographic mismatches that can occur when the payload representation
changes, and it makes forged webhook requests harder to submit. The payment engine also uses an idempotency
lock, so that duplicate webhook retries caused by network problems are safely ignored, which prevents duplicate
orders and repeated transaction entries. Before a payment request is created, the server revalidates all item prices to
confirm that they have not been altered on the client side. This ensures that modified browser requests cannot change
menu prices or submit fraudulent low-value transactions. The authentication subsystem also degrades gracefully. For
speed and scalability, Redis cache storage handles most OTP requests; if the Redis service becomes unavailable, the
system automatically switches to a temporary in-memory fallback store so that users can continue to log in without
interruption.

State-aware adaptive polling is used to improve network efficiency. The client varies its polling frequency according to
the order state instead of holding a large number of open WebSocket connections. Pending orders are polled less often,
while polling increases as users arrive for pickup. This reduces unnecessary server load while still supporting near
real-time updates. Finally, SPOON applies Redis-backed rate limiting to sensitive endpoints such as OTP generation
and payment initialization. This prevents brute-force attacks, abuse of external services, and excessive traffic spikes.
The server is configured to trust cloud proxies, so that rate limiting correctly identifies real client IP addresses when
the application is deployed behind load balancers.

6. Implementation Workflow

6.1. User Panel

On first opening the portal, the user creates an account using an email address, and verification through an email OTP
is required to authorize account creation. The user then gains access to the menu and can add or remove items from
the cart as required. The menu section presents all items by category (Figure 3a). All items added by the user are
stored in the cart. Once satisfied with the cart, the user can place the order and pay online.

When the user proceeds, the order is treated by default as an immediate order. If the user wishes to convert it into
a pre-order, a time slot of at least 45 minutes after the current time can be selected. A pre-order allows the user to
choose a collection time in advance and simply collect the order at the selected time. Once the order type has been
selected, the user can pay through a range of options such as net banking, card, and Unified Payments Interface. All
payments are handled by the Razorpay payment gateway, which provides secure transactions and error fallbacks.

In the orders tab, the user can view current and past orders and can open the order status page, where the real-time
status, the order summary, and the allocated slot number are displayed. One of the most important aspects of the
orders tab is live order tracking, which provides the user with continuous updates on the current order (Figure 3b).
Once the canteen marks the order as ready, the user is prompted to arrive at the canteen counter (Figure 3c¢). After
the user confirms arrival, the slot number is revealed immediately (Figure 3d), and the user shows this slot number to
the counter staff in order to collect the order. Figure 3 summarizes the user panel screens.

6.2. Admin Panel

The admin panel has two primary sections, labeled Pending and Prepared. The Pending section displays all incoming
user orders, held in a queue and arranged chronologically. The administrator adds each order to the kitchen pipeline;
clicking the add button sends the order to the kitchen so that staff can prepare it, according to whether it is an
immediate order or a pre-order. Once the order has been sent to the kitchen it is addressed according to its requirements,
and on completion the kitchen staff mark the order as ready, which moves it from the Pending section to the Prepared
section.

When the order reaches the Prepared section, a slot number is assigned to it (Figure 4). This slot number is also shared
with the user (Figure 3d) and serves as a layer of authentication at the time of collection. Slot allocation is dynamic
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Figure 3: User panel screens of the SPOON system: browsing and ordering, live tracking, the order-ready notification,
and the slot number revealed after arrival at the counter is confirmed.

and depends on slot availability; if no slot is available, the order is held in a queue until a slot is freed (Figure 4). On
the arrival of the user, the user and the canteen staff confirm the order verbally and visually with the help of the slot
number, which is visible to both parties. Once the order is collected, the canteen staff click on the order again, which
removes it from the Prepared section. As shown in Figure 4, the two sections are placed next to each other for the
convenience of the canteen staff.
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Figure 4: Admin dashboard showing the Pending and Prepared sections with slot numbers assigned to prepared orders.

Alongside these order management sections, the admin page provides further options that give staff greater control over
inventory and kitchen management. Under Stocks, the canteen staff control the full stock and inventory of the menu
(Figure 5a). Each item can be toggled on or off to indicate its availability to users. If an item is marked as out of stock,
users cannot add it to their cart (Figure 3a), and if the item is already present in a cart, the user is notified of its
unavailability. Under Canceled Orders and Refunds, any cancellation and the corresponding refund are logged. Order
cancellation is available only for pre-orders; when a refund is processed, an amount equivalent to the original order is
credited to the user wallet in the form of tokens. Force Cancel is used in emergencies, allowing the administrator to
cancel a specific order manually from the current queue in exceptional situations.

The System Settings tab allows canteen staff to tune the system to their needs (Figure 5b). Total Kitchen Capacity
specifies the number of slots available in the canteen, and this capacity is used to assign slots at the time of order
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fulfillment. No-Show Timeout allows staff to set a timer that applies when a user fails to arrive and collect an order;
if the user does not collect the order within this period, the order is canceled and the user is refunded accordingly.
Canteen Break Time allows the canteen to stop accepting new orders; when this option is enabled, users can no longer
place new orders, although previously placed orders continue until they are completed. In addition, each time an order
is received the system emits a sound, which helps direct the attention of the canteen staff to incoming orders. Figure 5
shows the two administrative control screens.

SYSTEM SETTINGS

Total Kitchen Capacity (Slots)

Maximum number o orders the ichen can prepare simultaneously
E

J No-Show Timeout (Minutes)

MANAGE STOCK x

==

Chinese Chapsuey [ @)
SAVE SETTINGS

Ginger Fried Rice

(a) Stock and inventory management. (b) System settings.

Figure 5: Administrative control screens of the SPOON system.

7. Simulation of the System in a Canteen Environment

The main purpose of the simulation was to test the efficiency and the impact of the proposed system, and thereby to
determine its feasibility and effectiveness in an active canteen environment.

The simulation was carried out in two phases. The first phase covered the food ordering process on the user side.
Multiple users were assembled and placed orders in a controlled environment, with the number of concurrent users per
simulation increased linearly. This provided information about server capability and about the user experience, and it
also gave canteen staff an opportunity to familiarize themselves with the workflow and with load management.

As shown in Figure 5b, the simulation allowed canteen staff to optimize the settings available to them, such as the
total kitchen capacity in slots, the no-show timer, and pre-loaded canteen break times. The total kitchen capacity is
the number of available spaces in the canteen in which prepared orders can be held. The same slot number is displayed
to the user at the time of collection in order to complete the process. The no-show timeout is a fixed period after
which an uncollected order, whether immediate or pre-ordered, is canceled. Canceled items can still be used to fulfill
another order.

During the first phase, users placed orders in order to verify the operation of the user portal, while canteen staff were
trained separately so that they became familiar with the ordering workflow. This process continued for one week, after
which full user and canteen interaction began and the staff started to fulfill live orders.

The second phase involved testing both the traditional system and SPOON for two weeks each, and monitoring canteen
operation with particular attention to the peak lunchtime hours. This allowed the real-world implications and impact
of the two systems to be compared in terms of time, efficiency, and reliability.

8. Results and Discussion

The impact and feasibility of the proposed system were determined mainly from the results of the simulations and from
the theoretical predictions. Variability was not taken into account in the data measurement, because the single pilot
system was tested before the introduction of additional variables and the prospect of variation was eliminated. The
possible sources of variation were events that would produce a surge in canteen traffic and thereby increase wait times,
and the unavailability of certain items or ingredients that would cause delays. Testing was therefore conducted only on
working days, in order to ensure consistent traffic. Table 2 compares the theoretical estimates with the values observed
in the simulation.
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Table 2: Comparison of theoretical estimates and observed values.

Field Theoretical estimate Simulated result

Average time spent by a user in  Wait time reduced from 40 minutes Mean wait time reduced from 40.4
the canteen to 10 minutes minutes to 7.8 minutes

Number of orders per day Increase of 30 percent expected Increase of 38.9 percent observed

The simulations showed that the mean wait time, defined as the complete time taken by a user from placing an order
to receiving it, was reduced from 40.4 minutes to 7.8 minutes, a reduction of 80.6 percent. The number of orders per
day increased by 38.9 percent.

With reference to Figure 6, the number of concurrent users was increased linearly by 50 every three days, and the
corresponding mean time taken to complete an order was recorded. The results indicate that although the mean order
completion times of the traditional system and of SPOON are similar at small scale, SPOON remains consistent with
respect to mean order time regardless of the number of concurrent users. In the process of completing an order, several
factors affect a traditional system, including the physical environment, the queue for buying a token, and the queue for
placing the order, whereas in SPOON only the food preparation time affects the total time required to complete an
order.

Average Waiting Time vs Number of Users

| —@— Traditional System
SPOON

S o)) (=]
(=] o o
L L

Average Waiting Time (minutes)
N w
(e} (=)

-
o
L

50 100 150 200 250 300
Number of Users

Figure 6: Average waiting time as a function of the number of concurrent users, for the traditional system and for

SPOON.

In the second phase of the simulations, the main purpose was to analyze whether SPOON attracted more customers to
the canteen than the traditional system, since long queues and wait times were known to drive customers away. As
shown in Figure 7, the data were recorded on the five weekdays observed under each method, the methods being the
traditional system and SPOON. The graph reports the number of customers during the peak lunchtime hours, and an
increase of 38.9 percent was observed, indicating that SPOON leads to an increase of 38.9 percent in the number of
customers served by the canteen.

Figure 8 presents the day-by-day analysis of the two-week pilot for the traditional system and for SPOON on the basis
of the mean waiting time per order per day, over ten observation days per method. Table 3 reports the waiting-time
statistics and Table 4 the order-volume statistics, in each case with the mean, the standard deviation, and the minimum
and maximum values.
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Figure 7: Daily peak-hour traffic comparison between the traditional system and SPOON.
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Figure 8: Daily average waiting time for the traditional system and for SPOON over the two-week pilot.

Table 3: Waiting time statistics over the pilot period.

Metric Traditional system SPOON
Observation days (n) 10 10
Mean waiting time (min) 40.37 7.84
Standard deviation (min) 2.02 0.62
Minimum (min) 37.9 6.9
Maximum (min) 43.8 8.8

Table 4: Order volume statistics for the five weekdays plotted in Figure 7.

Metric Traditional system SPOON
Observation days (n) 5 5
Mean daily orders 196.0 272.2
Standard deviation 8.09 11.12
Minimum 185 257
Maximum 206 286

SPOON is also a cost-efficient system, because up to a certain scale services such as Supabase can be used free of charge
as the database, and if hosting is carried out on local servers the hosting cost is also avoided. The only consistent
expense is the payment gateway charge levied by Razorpay.
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8.1. Limitations

Although the results show a substantial reduction in wait time and a significant effect on the number of daily orders,
the performance evaluation is based on a single pilot, with ten observation days per method for waiting time and five
for order volume. Further work will therefore apply broader statistical methods to test the system on a larger scale,
although the improvements are expected to be similar to the values observed here.

9. Comparative Analysis

During the early stages of the development of SPOON, multiple factors including cost, efficiency, and system size
were taken into account, with the aim of providing a better outcome than existing solutions. Table 5 sets out the
comparison in detail. On comparison with existing work on canteen management within educational premises, SPOON
is the most efficient and the most cost-effective of the systems considered. SPOON does not depend on any particular
hardware and therefore allows both users and administrators to manage their operations on any device of their choice.
Although such flexibility is common to many systems, SPOON avoids the extensive hardware requirements of the
system described by Kale et al. [4]. While most systems are scalable through cloud hosting, SPOON also permits
local hosting on the servers of an educational institution, which further increases its scalability. A major difference
between existing systems and SPOON is visible in queue management, pre-order support, and operational efficiency.
Existing systems focus either on the consumer side of the canteen or on the owner and administrator side, whereas
SPOON combines both, organizing the entire workflow from the user to the administrator. This not only improves the
safety and efficiency of the canteen but also addresses problems that arise as an underlying effect of such inefficiencies.
Further, by providing options such as pre-ordering, the system supports user convenience and welfare while helping
kitchen and canteen staff to make better use of their time and inventory. SPOON therefore improves on the benefits
provided by existing systems, introduces new workflows, and simplifies operation for the user and the administrator at
the same time.

10. Future Scope

Following initial implementation and adoption, there are substantial areas for improvement and a number of new
features that could be introduced. Having achieved the primary purpose of canteen and queue management, the system
can move toward quality-of-life improvements and provide greater insight into the process for both the administrator
and the user. Once the system has been running for a sufficient period, the administrator can be provided with data
on the most frequently ordered items within a given timespan, and on average income over a week, a month, and
other selected timeframes. These data would help administrators prepare the kitchen for higher volumes of demand.
With sufficient historical data, users can be given time estimates derived from an extensive order history, which would
determine the preparation time for their order with reasonable accuracy. The slot and queue management features
can also be transferred to other sectors, such as clinics, restaurants, salons, and grocery stores, all of which encounter
the common problem of managing large crowds. Users can be offered suggestions based on ordering trends, taking
into account the month and the time of day, in order to provide helpful recommendations while an order is being
placed. The current wallet system, which at present handles refunds only, can be expanded so that users can add
funds directly to the wallet rather than paying through online banking or Unified Payments Interface on every order.
Machine learning models can be implemented to provide daily reports to canteen staff detailing how well each item is
selling, which would help administrators make better management decisions for resource utilization and optimization.
A smart queue optimization scheme that groups similar items together could improve the use of canteen resources and
the efficiency of the kitchen. The addition of SMS notifications and call alerts would further improve user attention.

11. Conclusion

This paper proposed SPOON, a real-time canteen management system aimed at resolving the key problems of
conventional canteen operation, which include long waiting times, crowd congestion, and inefficient order processing.
The proposed system presents an organized and user-friendly approach that allows users to place orders remotely,
view them in real time, and collect them efficiently through a slot verification procedure. This approach reduces
waiting time by minimizing queues and by removing ineffective communication between users and canteen staff.
Real-time synchronization improves communication between users and canteen staff, while the admin panel supports
the management of canteen operations. These features make the system effective and adaptable. The results show that
the proposed system reduces waiting time, improves order accuracy, and increases the efficiency of canteen operations.
In conclusion, SPOON is an effective solution for modernizing canteen operations, offering efficiency, simplicity, and
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technological adaptability. The system has strong potential for canteen operations and can support future features
such as predictive analytics and resource management.
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