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Abstract

Fungsi utama "Smart Neighborhood" adalah untuk menyediakan platform pengurusan harta

yang cekap bagi pemilik Blok18 dan kakitangan berkaitan Zhonghai Property . Melalui

"Smart Neighborhood", pemilik boleh membuat tempahan kemudahan, menghantar maklum

balas penyelenggaraan, melihat pengumuman dan operasi lain dalam talian, manakala

kakitangan COSL boleh mengurus maklum balas pemilik, mengemas kini status kemudahan,

dan menerbitkan pengumuman komuniti.

Dalam fungsi "Tempahan Kemudahan", pemilik boleh melihat status semasa kemudahan

awam (kosong, sedang digunakan, dalam penyelenggaraan) dan memilih tempoh masa yang

tersedia untuk membuat tempahan. Pada masa yang sama, sistem akan mengelakkan

berlakunya konflik masa tempahan. Jika pemilik perlu menghantar permohonan

penyelenggaraan kemudahan atau cadangan lain, beliau boleh menghantar maklumat

terperinci melalui modul "Maklum Balas Kejadian", dan kakitangan harta akan memprosesnya

serta mengemas kini status berdasarkan kandungan yang dihantar. Dalam modul pengumuman

harta, pemilik boleh menyemak notis komuniti terkini atau peringatan keselamatan pada bila-

bila masa untuk memastikan ketepatan dan ketelusan maklumat komuniti.

Untuk pengurus harta, sistem menyediakan fungsi pengurusan pangkalan data yang boleh

mengurus semua maklumat pemilik, rekod maklum balas dan status kemudahan. Kakitangan

boleh mengeluarkan notis penting melalui sistem, melihat hasil tinjauan kepuasan pemilik

terhadap perkhidmatan dan melihat keperluan perkhidmatan berbeza pemilik yang diperoleh

melalui analisis data oleh "Kejiranan Pintar" untuk memperuntukkan sumber harta dengan

lebih rasional. Selain itu, sistem ini juga menyokong kakitangan hartanah untuk melihat dan

memproses maklum balas insiden pemilik untuk mengoptimumkan kualiti perkhidmatan

masyarakat.

Projek "Smart Neighborhood" terutamanya menyelesaikan masalah kecekapan rendah dan

kehilangan data mudah yang disebabkan oleh rekod kertas tradisional dan mod pengurusan

manual. Tingkatkan pengurusan hartanah melalui cara digital, tingkatkan kecekapan
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komunikasi antara hartanah dan pemilik, serta bantu pemilik lebih memahami penggunaan

sumber komuniti. Matlamat sistem termasuk mengoptimumkan proses pengurusan maklumat

hartanah, meningkatkan penyertaan pemilik dalam perkhidmatan komuniti, dan mengukuhkan

hubungan dan kerjasama antara hartanah dan pemilik.

Secara keseluruhan, "Kejiranan Pintar" bukan sahaja membolehkan pengurus hartanah

menyelesaikan tugas harian dengan lebih cekap, tetapi juga menyediakan pemilik

perkhidmatan komuniti yang lebih mudah dan telus, mewujudkan model pengurusan harta

tanah yang lebih pintar.
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The main function of "Smart Neighborhood" is to provide an efficient property management

platform for Block18 owners and relevant staff of China Shipping Property. Through "Smart

Neighborhood", owners can make facility reservations, submit maintenance feedback, view

announcements and other operations online, while COSL staff can manage owner feedback,

update facility status, and publish community announcements.

In the "Facility Reservation" function, owners can view the current status of public facilities

(idle, in use, under maintenance) and select an available time period to make a reservation. At

the same time, the system will prevent reservation time conflicts from occurring. If the owner

needs to submit a facility maintenance application or other suggestions, he can submit detailed

information through the "Incident Feedback" module, and the property staff will process it and

update the status based on the submitted content. In the property announcement module,

owners can check the latest community notices or safety reminders at any time to ensure the

immediacy and transparency of community information.

For property managers, the system provides database management functions that can manage

all owner information, feedback records, and facility status. Staff can issue important notices

through the system, view the results of owner satisfaction surveys on services, and view

owners' different service needs obtained through data analysis by "Smart Neighborhood" in

order to allocate property resources more rationally. In addition, the system also supports

property personnel to view and process owners' incident feedback to optimize the quality of

community services.

The "Smart Neighborhood" project mainly solves the problems of low efficiency and easy

data loss caused by traditional paper records and manual management mode. Improve

property management through digital means, improve communication efficiency between

properties and owners, and help owners better understand the use of community resources.

The goals of the system include optimizing property information management processes,

increasing owners’ participation in community services, and strengthening connections and

collaboration between properties and owners.

Overall, "Smart Neighborhood" not only enables property managers to complete daily tasks

more efficiently, but also provides owners with more convenient and transparent community

services, creating a more intelligent property management model.

1.0 INTRODUCTION

In recent days, the property management company of Zhonghai Apartment received a warning

notice from the government because the residents of Building 18 jointly complained to the

government about the quality of property services. In order to solve the problem and improve

the service quality of the property management department of the company, the property

management company decided to develop an application called "Smart Neighborhood". The
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purpose of "Smart Neighborhood" is mainly to help the staff of ZhongHai Property

Management better serve the owners. "Smart Neighborhood" will clearly understand owners'

needs for property reactants through data collection and analysis, and enhance the

responsiveness of property management and user satisfaction. Through "Smart

Neighborhood", property companies hope to establish good interactions with owners, further

improve service quality, and thereby enhance the owners' living experience.1:Service type

frequency analysis.

Residents of Building 18 of Zhonghai Apartment expressed dissatisfaction with the

service speed and quality of the property, as well as the owner's safety protection measures

and the construction of public facilities, indicating that Zhonghai Property Management has

problems such as low efficiency, slow response, and poor service quality. This affects the

living experience of residents and is the reason why owners complain directly to the

government. China Overseas Property's current service process lacks intelligent data analysis

and timely useful feedback and cannot accurately identify owner needs and service priorities.

In order to solve this problem, the property company decided to develop a "Smart

Neighborhood".

“Smart Neighborhood” mainly aims to achieve the following goals: Improve service

response efficiency: Through the collection and analysis of service data, we can understand

which services owners have higher demands for and rationally allocate human resources.

Adopt the opinions of owners: Establish a feedback mechanism for owners, promptly grasp

the evaluation and opinions of property services, identify deficiencies in the services, and

adopt targeted improvement measures to meet the expectations of owners. Make rectifications

based on the areas where owners are dissatisfied with public facilities.

The development of "smart blocks" should improve the management level of

Zhonghai Property through intelligent means, achieve the safety protection measures of

modern apartments, solve the problems raised by current owners, and achieve the goal of

making the owners of Building 18 satisfied with the property services to avoid being punished

by the government.

2.0 LITERATURE REVIEW
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The progress of social productivity and science and technology has improved people's quality

of life, and naturally the demand for life will be higher, and the home is a place that reflects

the sense of life needs. People in the home naturally have their own responsibility for the

quality of life, but as the owner of a community, the quality of public services provided by the

property is responsible for the property company. However, the traditional property service

management mode has gradually exposed many problems (low service efficiency, slow

response speed, asymmetric information, etc.), which cannot completely meet the needs of

owners for safety and convenient life. In this case, the concept of smart apartment has

emerged, meaning that through modern intelligent information technology and Internet of

Things technology to optimize the apartment service management process, improve the

quality of life of owners. However, the existing intelligent community management system

still has shortcomings in security management and public facility maintenance, which can not

fully meet the service needs of owners and the requirements of real-time and intelligent

management of modern apartments. Therefore, a more intelligent and integrated solution is

needed to effectively solve these problems.

In the construction of intelligent apartment, intelligent service property management

system is a key component, responsible for the daily security management of the apartment,

public facilities maintenance and human, economic and other resources allocation tasks.

Intelligent property management systems usually use technologies such as the Internet of

Things, artificial intelligence, and big data analysis to provide decision support and

automation services for property companies. For example, by monitoring the usage and status

of apartment facilities through sensors, the system can report maintenance needs and optimize

maintenance plans in real time, thereby improving resource utilization and reducing

unnecessary labor input (Chen, 2018).

I cite several examples from the collected literature. Residential property management

systems include smart home management, security management, parking lot management,

integrated network management, intelligent business interconnection, etc. The system has the

characteristics of advanced nature, reliability, scalability, security and compatibility (Wang,

2005). Traditional community management not only can not meet the needs of residents but

also consumes a lot of manpower and material resources, and its management is not ideal.

Although the new intelligent management system of the community has a relatively mature

management mode, it needs to be further improved (Zhao, 2004). "Smart Neighborhood" is a

system that integrates the service requirements of owners, integrated security management

system, public facility planning, and three functions, mainly to provide owners with safe and

convenient community life experience.
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Through the overall background analysis, this project will develop an intelligent

property service management system that integrates the service demand level of owners,

comprehensive security management system and public facility planning, which will solve the

pain points in traditional community service management, so as to promote the intelligent and

modern development of the community.

Current most apartment management still has many aspects that can be improved in terms of

service efficiency for owners, timely information exchange with owners, and safety protection

measures for the entire apartment and owners. Traditional property management mainly relies

on property staff, and there are problems such as slow response speed, information asymmetry,

and high labor costs. In addition, although some modern apartments already have intelligent

management systems, most of these systems only have a single function (such as security

management or parking management) (Wang et al., 2022), lack a comprehensive system, there

is still a great deal of room for improvement. For example, although some intelligent systems

can achieve partial automation and data analysis, there are still shortcomings in security

protection, timely understanding of the needs of owners, reasonable resource allocation and

details of public facility maintenance, and it is difficult to meet the expectations of owners for

quality of life. At the same time, there is often a lack of interoperability between different

intelligent management systems, resulting in inefficient use of resources.

Traditional property management methods often make it difficult to quickly respond

to owners' service needs. Owners lack modernization and intelligence, which makes it difficult

to quickly meet owners' needs. In addition, many smart apartment service management

systems currently introduced in apartments have the same problem, the phenomenon of data

islands (Wang et al., 2022), and it is difficult to realize information exchange between

different systems, thus affecting the reasonable allocation and comprehensive management of

resources.

In the existing research and practice, some intelligent community management

systems have a single function, which leads to the emergence of data islands. They mainly

focus on the development of certain functions (such as smart home, security management,

etc.), and lack a comprehensive system platform. Especially in the deep integration of safety

management and public facility maintenance, there is still a big gap. Most current intelligent

systems leave much to be desired in terms of data integration and speed of response to owners'

needs. In addition, with the development of technology and the improvement of productivity,

many owners' requirements for quality of life and service have also increased. How to timely

feedback the needs of the owners to the property company is also a problem that needs to be

solved. Therefore, a timely comprehensive intelligent management system that can reflect the
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owners' demand for service, security risks, the use of public facilities and the facilities in need

of maintenance to the property in a timely manner is a very potential project.Suggest a

solution.

In view of the existing problems in different systems, this project proposes to build a

"Smart Neighborhood" property service management system to integrate basic service

requirements, security management, repair and maintenance functions of public

facilities, and provide support in data integration and information flow. Through simplified

technical solutions, such as basic database management and information query, the system can

achieve rapid information transfer between the owner and the property to improve the

efficiency of property management. In addition, Smart Neighborhood will be designed for

future scalability so that more intelligent features can be added as the technology matures.

3.0 METHODOLOGY

This study covers requirements analysis, conceptual model design, application

development, usability testing, and results. It also explains the research process carried out.

3.1 DEFINITION OF USER NEEDS

3.1.1 DEGREE OF SERVICE DEMAND

Analyze the frequency of use of different property services collected by the company to

determine which services have higher demand from owners and which services have lower

demand. By analyzing the data collected by "Service Type Frequency Analysis", we can

understand how satisfied Building 18's owners are with various services and identify areas

that require maintenance and improvement. (For example: cleaning corridors, timely disposal

of public garbage, etc.) (Yilmaz, 2010).

3.1.2 Integrated safety management system

a.Community announcements and safety reminders

ZhangHai Management staff can post announcements in the background (property

management staff are divided into three levels: manager, admin, and normal. Only employees

with manager and admin privileges can post announcements). Owners can receive and view

announcements on the client side through the database refresh mechanism.
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b.Incident reporting and recording

Design a feedback form in "Smart Neighborhood", and the owner fills in the incident

description and submits it to the database.

3.1.3 Public facilities planning

a. Facility reservation

Owners can view the use schedule of shared facilities (such as gyms and activity rooms) and

make reservations for use (a deposit is required to reserve equipment, and after use, the

deposit is returned to the account after the employee confirms the end). Record the reservation

time and user information of each facility in the database. Use the Room database to store

facility reservation data; provide a simple reservation time selection interface on the front end;

and ensure that reservation times are not repeated.

b. Maintenance demand feedback function description

After the owner submits a maintenance request, normal-level employees can initiate the

implementation of this request, and admin-level employees can approve the completion of the

maintenance after confirmation. For maintenance requests with increased maintenance

budgets, manager-level employees can approve the implementation of high-budget

maintenance.

c. Facility usage status display

Displays the current status of the facility, such as whether it is in use, idle, or under

maintenance. Use simple state management, no need for real-time updates. Create a status

table or field that allows property staff to update the facility's status in the background, and

residents to read and display the facility's status.

d. Takeaway service

ZhongHai Property provides food delivery service. Owners can choose the food and complete

the payment. After the food is delivered, the owner confirms the receipt by clicking the

confirmation button. Then the food delivery service ends.
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3.2 SYSTEMMODEL

The system model section outlines the object-oriented approach used to build the project. The

focus of this section is to represent the interaction, processes and functional requirements

between visualization and the system through diagrams

3.2.1 Case Diagram

Case diagrams: The diagram describe the functional requirements of the system and illustrate

the different actions a user can perform in the application.

Figure 3.1 Use cases of "Smart Neighborhood" intelligent property service management system

3.2.2 Sequence diagram

Sequence diagrams: These diagrams show the sequence of interactions between users and the

system during key processes.
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Figure 3.2 Use sequence of "Smart Neighborhood" intelligent property service management system

3.2.3 Activity diagram

Activity Diagrams: These diagrams depict the step-by-step flow of processes within a system.Cop
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Figure 3.3 Design system interfaces between modules/sub-systems

4.0 RESULTS
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4.1 SYSTEM COMPONENTS

a. Register

Figure 4.1 Registration interface
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Figure 4.2 initialization phase

Figure 4.3 Associate the layout file in activity_register.xml with the variables in the code

Set up Toolbar and add back button function. Bind all input controls:

Text input box: name, phone number, address, password

Radio button group: gender, user type

Action button: register button, login link

Figure 4.4 Interface component binding

Only Manager can create ADMIN and MANAGER level accounts. Hide the login link when
the manager operates (no need to log in again)
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Figure 4.5 Permission control logic

The register button is bound to the handleRegister() method, and the login link

directly closes the current interface (returns to the login page).

Figure 4.6 Register button click processing

Get text data from input boxes: name, phone number, address, password.

Figure 4.7 Data collection

Determine the role type based on the radio button selected by the user. Supports 4

level: ADMIN, MANAGER, OWNER, NORMAL.

Figure 4.7 Role determination logic

Check if the key fields are empty (name, phone number, password, address). If there

are empty fields, display a prompt and terminate the registration process.
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Figure 4.8 Input validation

Create a user object and set all properties. Status=1 indicates that the account is

activated by default.

Figure 4.9 User object creation

Call UserRepository to store user data in the database, and process three results:

Success (userId > 0): Display a success prompt and close the interface. Number already exists

(userId == -1): Prompt a duplicate number. Other failures: Display registration failure.

Figure 4.10Bank Type

b. Login

The layout of the login interface is set from (activity_login.xml). The initial UserRepository is

used for database verification operations. Remove the automatic login logic and the login

interface will be displayed every time.
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Figure 4.11 Initialization phase

Configure Toolbar as the top operation bar of the interface. Bind key input controls:

Phone number input box, Password input box, Role selection radio button. Login

button.

Figure 4.12 Interface component binding

When the registration link is clicked, the currently selected role is checked. Only

OWNER and NORMAL level employees are allowed to register. When the admin and

manager level are clicked, the permission prompt will be displayed. After the permission

verification is passed, jump to RegisterActivity.

Figure 4.13 Registration link control logic

Get the phone number and password entered by the user. Basic validation ensures that

both fields are not empty. If there are empty fields, display a prompt and terminate the login

process.
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Figure 4.14 Login processing entrance

Get the corresponding identity and their respective levels through the button group.

Return the string of the corresponding identity (OWNER/NORMAL/MANAGER/ADMIN).

Figure 4.15 Level acquisition logic

After successful login, use UserManager to save user information. Persistently store

user ID, phone number, name and role. Provide user session status for the entire application.

Figure 4.16 Session management

Jump to different main interfaces according to the user

OWNER→MainActivity,

NORMAL→ NormalMainActivity,

MANAGER/ADMIN→ AdminMainActivity.
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Close the login interface through finish() to prevent returning.

Figure 4.17 Navigation based on account level and identity

c. Equipment Reservation

Set the layout file activity_equipment_reservation. Initialize three data warehouses

(equipment, equipment_reservation, user). Configure Toolbar and set the return button. Call

initViews() to initialize the interface components. Call loadEquipments() to load equipment

data.
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Figure 4.18 Initialization phase

Figure 4.19 Equipment
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Figure 4.20 Equipment_reservation

Figure 4.21 User

Clear the current device list. Get devices with the status "available" from the database.

Update adapter data. Display an empty view or list view depending on whether there are

devices.

Figure 4.22 Device list loading

Get the current user ID from UserManager. Query the user's deposit balance in the

background thread. Update the UI to display the balance in the main thread.
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Figure 4.23 Deposit balance management

Set a click listener for each item in RecyclerView. When clicked, call

showReservationDialog() to display the reservation dialog.

Figure 4.24 Click to trigger the listener to make an appointment.

Figure 4.25 Check whether the user's deposit is sufficient

Figure 4.26 The deposit is sufficient, continue the reservation process

The minimum date for date selection is the current date. Time selection uses the 24-

hour system. The UI display is updated immediately after selection.
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Figure 4.27 Show deposit amount

Figure 4.28 Set date picker

Figure 4.29 Set minimum date to today
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Figure 4.30 Set start time picker

Figure 4.31 Set end time picker

Verify that the start time is earlier than the end time. Create an appointment object

and set properties. Deduct the corresponding deposit and try to create an appointment. Success:

Display a success prompt. Failure: Refund the deposit and display the reason for failure.

Update the deposit balance display.
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Figure 4.32 Confirm reservation logic
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Figure 4.33 Deposit for different projects

d. User feedback: Includes processes for owners and property staff (front-end and
back-end).

From FeedbackActivity, owners can: Click the "+" button to enter FeedbackSubmitActivity to

submit feedback. Click a list item to enter FeedbackDetailActivity to view details. After

submitting/viewing, return to the list to automatically refresh the data.

Figure 4.34 User feedback Owner-side functional process

On the list page, you can use the drop-down menu: Start processing

(Pending→Processing). Mark completed (Processing→Completed). Reply directly

(automatically marked as Completed). Supports multi-condition filtering and search.
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Figure 4.35 Property management company employee process

Unified data access portal. User data isolation (owners can only see their own

feedback). Thread-safe database operations.
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Figure 4.36Repository shared by all Activities

Figure 4.37Owner use

Figure 4.38 For property staff use

Figure 4.39Details page usage

Figure 4.40 Submit page using

Figure 4.41 Property staff end status update

Figure 4.42 Status update example (Admin side)

Use ExecutorService to manage background threads. Database operations are

performed on non-UI threads. UI updates are safely switched via runOnUiThread.
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Figure 4.43 Multithreading

Real-time response to search input (TextWatcher monitoring). Combined condition

filtering. Case-insensitive fuzzy matching.

Figure 4.44 Property staff end screening search

Gesture refresh (SwipeRefreshLayout). Intelligent update after operation (avoid

manual refresh).
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Figure 4.45 Data refresh on the owner side

Figure 4.46 Refresh when returning from a child Activity

Figure 4.47 Check login status before critical operations

Figure 4.48 Data isolation: Users can only query their own feedback

Figure 4.49 Property staff processing procedures

e. Food Delivery

Use HashMap to store the quantity of each food. Make sure the quantity is not less than 0.

Automatically update the order summary after each modification.
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Figure 4.50 Order management logic

When the owner places an order, the address of the account the owner is using is pre-

filled.

Figure 4.51 Directly fill in the owner's account registration address

Balance check. Account debit Order record creation. Reset order status after success.
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Figure 4.52 Payment processing

Display loading status. Background thread queries order data. Update the UI display. Handle
empty state.

Figure 4.53 Order loading logic

Record the actual delivery time. Automatically refresh the list to show the latest status.
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Figure 4.54 Order status update

f. Core technology implementation

Avoid main thread blocking. Single-thread sequential execution ensures data consistency.

Uniform lifecycle management (closed during onDestroy).

Figure 4.55 Multi-thread management

Record complete order information. Including order time and delivery time.

Associated user ID.
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Figure 4.56 Database design

Figure 4.57 Database

Automatically updates when returning from other screens. Ensures the latest data is

displayed.

Figure 4.58 Real-time data synchronization

g. Repair Records

Activity initializes the database and sets the view. initViews() sets the click events of

each UI component.
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Figure 4.59 Picture settings

It can handle storage permission requests of different Android versions. After

obtaining the permission, call openGallery() to open the album and select pictures.

Figure 4.60 Select picture

Save the selected images to the Smart Neighborhood's private directory

(/data/data/[package]/files/repair_images/), using timestamps to generate unique file names to

ensure no conflicts.
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Figure 4.61 Save the selected image in Repair Records

Validate input content. Create RepairOrder object and set properties. Handle image

saving. Save to database via RepairOrderRepository.
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Figure 4.62 Work order submission logic

Load the current user's list of repair orders from the database and update the

RecyclerView adapter.

Figure 4.63 Data loading

The adapter sets a click event. Clicking a work order item will jump to the details

page and pass the work order ID.
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Figure 4.64 List adapter settings

Load specific work order information from the database through the incoming

repairId.

Figure 4.65 Work order details loading

Use the Glide library to load the image previously saved in private storage and handle

the loading status.

Cop
yri

gh
t@

FTSM 

UKM



PTA-FTSM-2025-A197914

Figure 4.66 Image loading processing

Update the work order status to "Cancelled" through the warehouse.
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Figure 4.67 Work order cancellation function

Figure 4.68 Work order creation process

Figure 4.69 Work order display process

Figure 4.70 Status update process

h. Announcement

Set Toolbar and configure the back button. Initialize the data repository NoticeRepository.

Initialize the view component. Load the notification data.
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Figure 4.71 Initialization and view setup

Use the single-thread thread pool created by Executors.newSingle ThreadExecutor()

to perform database operations. Switch back to the main thread through runOnUiThread to

update the UI. Perfect empty state processing (display emptyView). Pull-down refresh

function integration.
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Figure 4.72 Asynchronous data loading mechanism

The list display is implemented using the standard RecyclerView and configured with

a linear layout manager.

Figure 4.73 List adapter configuration

The details page uses a simple view binding method, including:

Back button, Title TextView, Time TextView Content TextView.

Figure 4.74 Basic structure and view initialization

Get the specific notification content through the notice_id parameter passed by Intent,

and get the details through Repository.
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Figure 4.75 Notification details loading logic

Advantages of using a single-threaded thread pool: Orderly processing of database

operations to avoid concurrency issues. More flexible and controllable than using AsyncTask

directly. Correctly close the thread pool when the Activity is destroyed to prevent memory

leaks.

Figure 4.76 Thread management strategy

Good user experience design: Show the list when there is data. Show the empty state

prompt view when there is no data. Avoid the confusion caused by displaying a blank list.

Figure 4.77 Empty status handling

Integrate SwipeRefreshLayout to implement the standard pull-down refresh mode and

provide a good user interaction experience.
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Figure 4.78 Pull down to refresh

i. Data analysis

Get each entity DAO object through the Room database.

Contains four data access objects:

userDao: user data access.

repairOrderDao: repair work order data access.

equipmentReservationDao: equipment reservation data access.

foodOrderDao: food order data access.

Figure 4.79 Data access layer initialization

Traverse all non-administrator users. Count the usage of three services for each user:

Maintenance service (type 1), Equipment reservation (type 2), Food order (type 3). Only

include users who have used at least one service
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Figure 4.80 Owner service statistics implementation

Count the total number of times each maintenance type is used. Use the getOrDefault

method to simplify the counting logic. Return a Map structure: maintenance type ID →

number of times used.
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Figure 4.81 Frequency analysis of service type usage

Based on the result of getUserServiceStatistics(). Use Lambda expression to sort in

descending order by total usage. Return the sorted user list.

Figure 4.82 Owner service ranking

Get the total statistics of three types of services. Each DAO method implements the

count excluding administrator users.
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Figure 4.83 Basic service statistics

Generate multi-dimensional suggestions based on service volume data. Use thresholds

to determine demand levels (CRITICAL/HIGH/NORMAL/LOW). Suggest increasing or

decreasing the number of employees based on difference calculations. Includes detailed

operational suggestions and workflow optimization tips.
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Figure 4.84 Intelligent Human Proposal Generation

4.2 TEST CASE DESIGN

As described in the Software Development Life Cycle (SDLC), testing is very important to

the system. This chapter will document the elements included in the testing phase, including

the test plan, the test design, how the tests were conducted, and finally the test results. Testing

is evidence that the system is of good quality and meets the functional and non-functional

requirements specified in the project proposal

4.2.1 Testing Plan

System testing plays a vital role before the App is released. It can effectively discover

potential errors and problems and ensure that the App has good stability and quality before it

is released to users.

4.2.2 Testing Objective

The goals of Smart neighbourhood system testing include:

1. Clearing the various tasks that need to be prepared before testing.

2. Studying and selecting testing methods suitable for Smart Neighborhood.

3. Ensuring that a system that meets user needs is developed.

4.2.3 Test materials

The following materials are the operational basis for proper testing:

1. System requirements specification.

2. System design specification.
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4.2.4 Traceability Matrix Testing

The traceability matrix test is a document that establishes the relationship between

requirements, test cases, and test results. This section helps ensure that all set requirements are

thoroughly tested and no requirements are missed during the testing process. By conducting

matrix traceability testing regularly, it helps to prove the comprehensiveness and effectiveness

of testing. Table 4.1 shows the key functions of Smart Neighborhood APP and the assessed

risk level.

Table 4.1 Traceability Matrix Testing

Function
ID

Function Name Risk Level Function
Source

KF1 Register Account Low SRS
KF2 Log In Low SRS
KF3 Equipment Reservation High SRS
KF4 Repair Records High SRS

KF5 Repair Staff Low SRS
KF6 User Feedback Low SRS

KF7 Food Delivery High SRS
KF8 Reservation History Low SRS

KF9 Data Analysis High SRS

KF10 Register User Low SRS

KF11 User Management High SRS
KF12 Announcement High SRS

SRS: Software Requirement Specification

Risk Level: When grading test risks, potential risks should be identified first, and their

possible impact and probability of occurrence should be evaluated, so as to make reasonable

classifications. Generally speaking, low risk means that the potential problem has little impact

on the system and the probability of occurrence is low; while high risk means that once the

risk occurs, it may cause a greater impact and its probability of occurrence is relatively high.

4.2.5 Functions Testing

The following table contains the functions that need to be tested according to the System

Requirements Specification (SRS) of the APP Management System. The table lists the
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corresponding functions and the estimated risk level. The following Table 4.2 shows the

functions that need to be tested.

Table 4.2 Tested Functional Testing Table

Function ID Function Name Risk Level

KF1 Register Account Low

KF2 Log In Low

KF3 Equipment Reservation High

KF4 Repair Records High

KF5 Food Delivery High

KF6 Announcement High

KF7 Data analysis High

4.2.5.1 Account Register Testing

Table 4.3 Account Register Testing Condition

Test Condition ID Test Condition

TCON-01-001 No Username

TCON-01-002 No Phone Number

TCON-01-003 No Password
TCON-01-004 No address

Table 4.4 Account Register Decision Table

Condition TCON TCON TCON TCON

01-001 01-002 01-003 01-004

No Username N N N N N

No Phone Number N N N N N

No Password N N N N N

No address N N N N N
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N: Unable to register Y: Can register

The expected effect is that registration is not possible if any of the information is

missing.

In the registration interface, you can only enter the registration interface if you select

the account type as Owner or Normal.

If any of the inputs of name, phone number, address, and password are empty, you

cannot successfully register an account. This is in line with expectations, and the test has

passed.

4.2.5.2 Log In Test

Table 4.5 Account Log In Testing Condition

Test Condition ID Test Condition
TCON-02-001 No Phone Number

TCON-02-002 No Password

TCON-02-003 Wrong phone number

TCON-02-004 Wrong password

TCON-02-005 The phone number password and
account type do not match.

Table 4.6 Account Log In Decision Table

Condition TCON TCON TCON TCON TCON
02-001 02-002 02-003 02-004 02-005

No Phone
Number

P P P P

No Password P P P P

Wrong phone
number

P I I

Wrong password P I I

The phone
number password
and account type
do not match.

P P I I

P: Please fill in all fields. I: Invalid login credentials.

The conditions for successful login must be: the correct phone number and the correct

password for the account, and the account type that matches the account must be selected to

successfully log in. As expected, the test passed.
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4.2.5.3 Equipment Reservation

Table 4.7 Equipment Reservation Test

TCO
N

A B C D E F

03-
001

Select
equipmen

t

Do you pay
the deposit?

After
selecting the
time you
want to

reservation,
do you want
to confirm

the
reservation?

Check
the

reservati
on

history
function
to see if
the

booking
informat
ion is
availabl

e.

Whether
the

reservation
history
function
interface
can cancel

the
reservation
function.

Can the
reservation
management
interface of
the Admin
staff confirm
the refund of
the deposit
after the use

is
completed?

03-
002

BBQ CONFIRM CONFIRM YES YES YES

03-
003

BBQ Cancel The
reservation
process stops
returning A.

03-
004

BBQ CONFIRM Cancel The
reservati

on
process
stops
returnin
g A.

On the reservation interface: After selecting the facility you want to reserve, click

reserve to confirm whether to pay the deposit. After paying the deposit, select the date and

time period. After confirmation, the reservation is successful. After use, the property staff will

confirm and return the deposit. The test function is normal and passed as expected.

4.2.5.4 Repair Records Test

j. Function description:

Owners can access the maintenance record page to view the historical maintenance reports of

this account. Click "+" to enter the new maintenance application page, select the maintenance

type, fill in the specific questions and submit.

Normal-level property staff: can approve the start of maintenance.

Admin and Manager-level staff: can assign specific maintenance personnel.
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Admin-level staff: if the budget is found to be too high, it must be submitted to the

Manager for approval, and maintenance can only be started after approval.

k. Test target

1. Verify that the function meets the business process requirements.

2. Verify that the permission classification logic is executed correctly.

3. Ensure that the budget approval logic is accurate.

l. Test Types and Methods

1. Functional testing (Black Box Testing)

2. Permission testing

3. Decision path testing (multi-level approval process)

m. Test Case

Table 4.8 Repair Records Test

Use Case
number

Test content Enter
description

Expected
results

Actual results State

04-001 Go to the
Repair

record page

Click on the
menu
"Repair
Records"

Successfully
enter the
page and
display
historical

maintenance
records

As expected Pass

04-002 Added
Repair
record

Click "+",
select the
type, fill in

the
description
and submit

The report
was

successfully
submitted

and the status
is "Pending"

As expected Pass
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04-003 Normal level
approval to
start Repair

Log in to the
Normal

account and
click

"Approve"

The report
status

changes to
"In Progress"

and
maintenance
personnel
cannot be
assigned

As expected Pass

04-004 Admin level
assigned
Repair

personnel

Log in to the
Admin

account and
click the
"Assign"
button

Successfully
assigned
personnel,
status
updated

As expected Pass

04-005 Admin
submits high

budget
record to

Manager for
approval

Reporting
budget

exceeding
threshold

The
"Manager
Approval
Required"
prompt is
displayed,
waiting for
Manager
approval

As expected Pass

04-006 Manager
approves

high budget
record

Manager logs
in and clicks
"Approved"

Status
updated to
"Ready to
repair"

As expected Pass

04-007 Admin
attempts to
start Repair
without
Manager
approval

Try skipping
approval

The message
"Manager
approval
required"
appears,

prohibiting
you from
continuing
the operation

As expected Pass

Repair Records functional testing has designed 7 use cases, all of which have been

completed. All functions are normal, the permission control logic is clear, and the budget

approval process is in line with expectations. There are no functional defects.

4.2.5.5 Food Delivery

n. Function description

Users can select a takeaway menu through the app, which includes four types of dishes (Satsy,

Nasi Lemak, Roti, Maggi). After adjusting the number of portions required by clicking the

plus (+) or minus (-) sign, click Confirm Order to submit.

The system will automatically fill in the address information filled in when the user

registered. After clicking Pay, the order amount will be deducted from the owner's account

balance of the account (initial RM2000).
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After the meal is delivered, the owner needs to click the Delivered button to complete

the order process. Users can view the historical order records on the Food Delivery page.

o. Test target

1. Verify that the takeaway order process is complete and correct

2. Check that the food selection and quantity adjustment functions are working

properly

3. Test that the address auto-fill, are accurate

4. Confirm that the order status management (such as "ordered", "delivering",

"delivered") is valid

5. Verify that the order is recorded correctly and can be viewed in the history

p. Test method

1. Black Box Testing

2. Functional Testing

3. UI Testing

4. Boundary Value Testing (payment amount, quantity selection, etc.)

5. State Transition Testing (from order placement to delivery)

q. Test Case

Table 4.9 Repair Records Test

Use Case
number

Test content Operation
steps

Expected
results

Actual
results

State

05-001 Show
optional
Foods

Go to Food
Delivery
page

Display four
takeaway

options: Satsy,
Nasi Lemak,
Roti, Maggi

As expected Pass

05-002 Adjust the
quantity of

food

Click the +
or - button

Accurately
increase or
decrease the
number of

corresponding
Food portions

As expected Pass
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05-003 Submit order Click the
Confirm

Order button

Automatically
fill in the
registration
address and
enter the
payment
interface

As expected Pass

05-004 Pay and
debit

Click the
Pay button

Deduct the
total amount
from the

Owner account
balance and
jump to the

delivery status

As expected Pass

05-005 Insufficient
balance test

The order
amount is
greater than
the account
balance (e.g.

order
amount >
RM2000)

A payment
failure

message is
displayed and
the order is not
generated

As expected Pass

05-006 Order
delivered

After
receiving the
food, the

Owner clicks
the

Delivered
button

Status updated
to "Delivered"

As expected Pass

05-007 View
historical

order records

Enter the
Food

Delivery
History area

Display the
details of
completed
orders,
including

items, quantity,
amount,

address, and
status

As expected Pass

This module has designed 7 core test cases, all of which have been successfully

passed. The ordering, payment, and delivery processes of takeout are complete, the system

behavior is consistent with the business logic, the data records are accurate, and the user

interface is interactive and friendly. No defects that hinder the use of functions

4.2.5.6 Announcement

r. Function description

This function allows authorized property management personnel to publish announcements in

the background. Property management personnel are divided into three levels: Manager,

Admin and Normal, among which only Manager and Admin level employees have the

authority to publish announcements.
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The owner user (Owner) automatically receives and displays the latest announcements

through the database refresh mechanism, and can view relevant content at any time.

s. Test target

1. Verify whether the permissions of employees at different levels correctly

restrict announcement publishing operations

2. Check whether the announcement can be successfully published and stored in

the database

3. Ensure that the Owner user end can automatically receive new announcements

and display them correctly

4. Verify whether the announcement content is displayed completely and clearly

5. Test whether the system handles unauthorized publishing attempts reasonably

t. Test method

1. Black Box Testing

2. Permission verification test

3. UI display test

4. Data refresh mechanism test

5. Exception handling test (e.g. users with insufficient permissions attempt to

publish)

u. Test Case

Table 4.10 Announcement Test

Use
Case
numbe
r

Test
content

Operation steps Expected results Actual
results

State

06-001 Manage
r user
posts
announ
cement

Log in to the
Manager

account, enter
the

announcement
content and

click "Publish"

The announcement
was published
successfully and
the content was
saved in the
database

As
expected

Pass

06-002 Admin
user

publish
es

announ
cement

Log in to the
Admin account,

enter the
announcement
content and

click "Publish"

The announcement
was published
successfully and
the content was
saved in the
database

As
expected

Pass

06-003 Normal
user

attempt
s to

post an
announ
cement

Log in to the
Normal account
and try to post

an
announcement

It says "No
permission to

operate" and cannot
be published.

As
expected

Pass
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06-004 Owner
user

receive
s new
announ
cement

s

After the
Manager

publishes the
announcement,
the Owner

opens the App

New
announcements are
automatically
displayed on the

announcement page

As
expected

Pass

06-005 Owner
View
multipl

e
announ
cement

s

There are
multiple

announcement
records in the
database. The
owner opens the

App.

All announcements
are displayed in
chronological
order, and the

content is complete
and readable

As
expected

Pass

06-006 Announ
cement
refresh
mechan
ism test

After the Admin
posts an

announcement,
the Owner waits
for 5 seconds
before entering

the
announcement

page.

The latest
announcements are
automatically
loaded and

displayed (no need
to refresh
manually)

As
expected

Pass

06-007 Special
charact
ers/extr
emely
long

content
announ
cement
test

Manager
publishes

announcements
containing
special

characters or
long content

The announcement
was published
successfully, the
Owner displayed
complete content,
and no interface
misalignment
occurred

As
expected

Pass

This module has designed 7 key test cases, covering permission control, functional

logic, interface display and database synchronization mechanism. All test cases passed

smoothly, the system behavior was in line with expectations, user operations were smooth,

and no functional defects were found.

4.2.5.7 Data Analysis

v. Function description

This module provides module managers with visual function usage statistics and intelligent

analysis suggestions. The system analyzes data for the following three services: Facility

reservation, Takeaway service, Equipment maintenance feedback.

The analysis results are displayed in a pie chart to show the frequency of service

usage and provide staffing optimization suggestions, such as:

Which service has a high or low frequency of use, Which service can reduce

manpower, Which service needs to increase manpower.
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You can select a specific date to view the analysis data for that day, rather than

understanding and predicting user needs in different time periods. The data analysis function

is only accessible to Admin and Manager, and Normal employees have no access.

w. Test target

Verify that the data analysis function displays the usage of various services normally.

Check whether the pie chart is clear and accurate. Verify whether the system provides

reasonable human resource allocation suggestions. Confirm whether the date filtering function

works correctly. Test whether the permission control effectively prevents unauthorized users

from accessing.

x. Test method

Black Box Testing. Graphical Data Validation. Role-Based Access Control. Boundary Value

Testing (such as processing when there is no data or all are 0). Date Filter Test.

y. Test Case

Table 4.11 Test Cas

Use
Case
number

Test content Operation
steps

Expected results Actual
results

State

07-001 Admin View
data analysis
interface

Log in to the
Admin

account and
enter the
Data

Analysis
page

Normal loading of
pie chart and
staffing

suggestions

As
expected

Pass

07-002 Manager
View data
analysis
interface

Log in to the
Manager

account and
enter the
Data

Analysis
page

Load the pie chart
and suggested

content normally

As
expected

Pass

07-003 Normal No
permission
to view

Log in to the
Normal

account and
try to enter
the Data
Analysis
page

There is no data
analysis function
entry in the

Normal interface

As
expected

Pass

07-004 Is the pie
chart data
display
correct?

There is
service

record data,
Admin logs
in and views

The pie chart
shows the

proportion of each
service, and the
total number is

accurate

As
expected

Pass
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07-005 Whether the
HR

suggestion is
reasonable

Assume that
the Repair
frequency is
high and the
other two
are low

The
recommendation
says "Increase

maintenance staff
and reduce

takeout/facilities
staff"

As
expected

Pass

07-006 Date filter
function

Select a
specific date
to view data
analysis

Display service
statistics and

recommendations
for the selected

date

As
expected

Pass

07-007 System
response
when there
is no data

Select a date
with no
records

The prompt "No
data yet", the chart
is empty but the
interface does not

crash

As
expected

Pass

The test results of the data analysis module show that the functional logic is complete,

the authority control is accurate, the data display is clear, the personnel suggestions are

intelligent, and the user interaction is good. The system performs stably under different roles

and different data conditions and meets the project requirements.

4.2.6 Testing Result

This section shows the results obtained during the Smart Neighborhood system testing phase.

I recorded the actual operation observed after executing the specified test cases and processes.

The test results are important for evaluating the quality and stability of the application.

Among them, the test log is an effective way to summarize the execution of the entire test

process in detail, including whether each test passed or failed. The following table shows the

specific log records of this Smart Neighborhood test.

Table 4.12 Test result of the Smart neighbourhood

TCON Number Tool Pass /Fail

1 Manual Pass

2 Manual Pass

3 Manual Pass

4 Manual Pass

5 Manual Pass

6 Manual Pass

7 Manual Pass

The tabular data is a summary of test cases conducted using manual testing methods,

where each test case is identified by a unique test case ID. The results show that all listed test

cases were successfully passed, meaning that the corresponding features or functions met the

expected standards and no critical issues were encountered. While this data indicates that the
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tested product or system achieved positive results, a more comprehensive analysis is needed to

consider a wider data set and possibly combine other testing methods in order to draw more

definitive conclusions about the overall quality and reliability of the system.

4.2.7 Conclusion

This chapter clearly demonstrates the various functions of the Smart Neighborhood

system. In addition, it also shows the key codes and the UI design of the user interface. This

allows Smart Neighborhood users to understand the development process of the system. This

chapter also explains the testing methods and testing processes to enhance the confidence of

Smart Neighborhood users. Testing can discover unknown system defects and determine

whether the system functions can meet user needs.

5.0 CONCLUSION

The design and development of the "Smart Neighborhood" App aims to improve the

management efficiency of ZhongHai Property and the service experience of owners. Through

the reasonable planning of functional modules and system testing, the core functions such as

announcement release, data analysis, and user feedback were initially realized, verifying the

feasibility and practicality of the system. However, during the development process,

challenges such as business complexity, data security, and insufficient user participation were

also exposed.To address these issues, the report puts forward a series of improvement

suggestions, including optimization of technical means, improvement of security mechanisms,

introduction of incentive strategies, and integration of external resources. Overall, the

application has laid the foundation for building a modern and intelligent community

management system, and provided practical reference and development direction for further

deepening the construction of "smart communities" in the future.Cop
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