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Abstract

Healthcare systems need to work together with different healthcare sectors such
as hospitals and clinics. This will help both patients and developers. Patients
won’t need to worry about carrying medical files when moving from one sector
to another. Developers can also use divide-and-conquer technique using modules

to make the development process easier.

In this project, we are implementing an ERP (Enterprise Resource Planning)
system using the Odoo platform. The implementation process is divided into two
phases: programming a custom-built Clinic Management Module and
customizing existing modules, such as the website module. We made healthcare
management easier by using Odoo ERP for smooth appointment booking, Al-
powered support, and better clinic operations. We successfully added an Al
chatbot, customized Odoo modules without issues, and got great feedback from

users, proving the system is easy to use, reliable, and scalable.
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Chapter 1: The Introduction

1.1 Introduction

The introduction chapter is the opening section of a document or project. It gives readers a

general idea of what the document is about and helps them understand the context

1.2 Project's Background: Enterprise Resource Planning (ERP)

Software solutions known as enterprise resource planning (ERP) systems are made to make
daily tasks and administration easier for organizations. ERP platforms enable businesses to
operate more effectively by integrating all of these features into a single system. Odoo, an
open-source platform famous for its adaptability, scalability, and modular design, stands out

among the several ERP systems on the market.

Odoo's unique feature is its modular design, which allows it to be highly customized to meet
a wide range of company requirements. Consider each module as a distinct building block
that is designed to perform particular functions, such as inventory management, accounting,
or customer relationship management, while integrating seamlessly with the system as a
whole. Workflows are streamlined and errors are reduced when data entered into one module
is automatically synchronized and triggers actions in other modules. Because of this
flexibility, companies can begin small, concentrating just on the capabilities they require,
then grow with ease as their operations grow.

One of Odoo's biggest features is that it's open source, which makes it high-quality and
reasonably priced. Companies also gain from a worldwide developer community that is
always enhancing the platform. Odoo's adaptable design, robust Python backend, and user-
friendly interface make it compatible with all devices. It is an excellent option for businesses

of all sizes because of this feature set.



1.3 Problem Space

Healthcare systems are large and complex. They take a long time to develop and require a lot
of effort to improve. These systems need to be integrated with hospitals, clinics, and other
healthcare sectors. By using a divide-and-conquer approach with modules, the systems can be
connected. This makes it easier and more flexible to move patients between sectors without
needing to carry their records.

The existing systems are non-integrated, causing different systems to operate independently.
This requires manual data transfer between systems, increasing the risk of human error and

limiting scalability.

1.4 EXisting Systems

1. OpenMRS (Open Medical Record System)

e Overview:
An open-source platform for electronic medical record (EMR) management,
commonly used in clinics and hospitals.
e Advantages:
o Strong focus on secure and scalable storage of medical records.
e Limitations:
o The lack of tools like appointment scheduling or patient engagement features.

o Requires significant technical knowledge.
2. OpenClinic GA

e Overview:
OpenClinic GA is a free, open-source system used for managing patient records,
billing, and other hospital data. It is common in small healthcare facilities.
e Advantages:
o Itis free and can be customized.

o Helps with storing patient records and managing bills.



« Limitations:
o The design is old and not easy to use.

o It does not have modern features like online appointment booking or tools to
connect with patients.

o Customizing the system requires technical skills.

3. MedKey

e Overview:
MedKey is a clinic management software for smaller clinics. It focuses on basic tasks

like keeping patient records, managing prescriptions, and handling payments.
e Advantages:

o Itis affordable and easy to use for smaller clinics.
« Limitations:
o Itis not good for clinics that want to grow or need advanced tools.

o ltdoes not have features like online appointment reminders or patient
communication.

o It does not focus on improving patient engagement or providing extra services.

1.5 Alternatives

We have two alternatives:

1. Development from Scratch

Building the entire system from the ground up, including modules like appointment
scheduling, helpdesk, and Al integration.

= Advantages:

o Complete control over system design and functionality.
o Fully independent.

= Disadvantages:
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o Time-consuming.
o Higher costs due to complexity and high maintenance.

o Limited scalability.

2. Odoo stands out with its great features:

o Modular Design: Quick implementation with ready-to-use modules.
o Efficiency: Faster development compared to building from scratch.
o Scalability: Easily extendable with additional modules as needed.

o Cost-Effective: Open-source nature reduces costs significantly.

1.6 Project Id

Our platform has multiple modules that are divided into three categories:
e The module that we developed from scratch is called TechCare.
e Built in Modules in Odoo: Calendar and Helpdesk.

e Modules we Customized to meet platform needs: Website and Appointment.

Goals Achieved:

o Helping Patients and the Community:
Healthcare Blog: Provided users with useful medical tips, updates on health trends,
and educational articles.
Interactive Forums: Created a space where patients could ask questions, connect with
doctors, and share health concerns.
Al Chatbot: Gave quick answers to common health-related queries, improving
response times for users.

« Making Healthcare More Accessible for Providers:
Appointment System: Made it easier for patients to book appointments and reduced
the workload for clinics.

e Clinic Management Module:

A special module was developed to help clinics with:

11



o Organizing and managing patient appointments.
o Safely storing and updating patient and doctor information.

o Sharing important announcements easily.

1.7 Scope

Our project focuses on improving clinic management and healthcare accessibility through a
modular platform. It aims to:
1. Help Patients:
o Provide tools like healthcare blogs, forums, and chatbot for better access to
medical information and doctor interaction.
2. Support Clinics:
o Simplify appointment scheduling and clinic management with customized
modules to organize records and announcements.
Our project deals with five modules as mentioned before and doesn’t support Laboratory,

Hospital Management and Accounting Modules.

12



1.8 Timeline

Gantt Chart

Table 1 Gantt chart

Time per week

Tasks

2nd semester

1st Semester

Planning

Requirements
gathering

8

10

12

24,6 |8|10] 12| 14

16

System
architecture and
design

Implementation

Testing Phase

Documentation
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1.9 Context Diagram

The Context Diagram is a simple, big-picture overview of how the TechCare platform works
and interacts with other parts. It shows what’s inside the system, like its main functions, and
how it connects with people (like users and administrators) and other systems (like third-party
tools). Think of it as a map that explains who uses the platform, what they do with it, and how

information flows between everyone involved.

Adminstrators

Helpdesk
al® = Team

'''''''

Medical
Specialists

Visitors
St 2

%,
\‘ Registered
Users

Database

Figure 1 Context diagram
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Chapter 2: Requirements Specification

2.1 Introduction

This chapter explains what the system needs to work properly and how it’s designed. It covers
both the main functions the system must have (functional requirements) and extra features that
improve how it works (non-functional requirements). It also includes diagrams, like use case

and sequence diagrams, to show how the system is supposed to work.

2.2 Actors of the system

Registered User
e Role: A person who registers on the platform to access additional features and engage
with its content.
e Interactions:
o Browse the platform’s content.
o Use the Al assistant.
System Admin
e Role: The administrator responsible for managing the platform to ensure smooth
operations.
e Interactions:
o Manage user roles
o Manage Blog and Forum content.
o Manage appointments and send notifications.
o Manage helpdesk module.
Medical Specialist
¢ Role: A healthcare professional who uses the platform to share knowledge and manage
their own appointments.
e Interactions:
o Engage in forums by sharing knowledge or answering questions.
o Review appointment requests.
o Schedule and manage their own appointments.
Visitor

15



e Role: A non-registered user who accesses the platform to view public content or use
the Al assistant.
e Interactions:
o Browse the platform’s public content.

o Use the Al assistant.

Helpdesk Team/Admin
e Role: Support staff responsible for resolving user issues and managing platform
operations.
e Interactions:
o Manage tickets for user support and appointment requests.
o Notify users about ticket updates.
o Manage reminders for appointments.
Al Assistant
e Role: A virtual assistant integrated into the platform to help users by answering their
questions.
e Interactions:

o Process queries and provide answers.

2.3 System Requirements

One of the most important steps in building a project is understanding what the system needs

to do and breaking those needs into clear, manageable tasks. These tasks are organized to make

sure the system works as expected. The system requirements are divided into two main types:
1. Functional Requirements — What the system must do.

2. Nonfunctional Requirements — How the system should perform.

2.3.1 Functional Requirements

User Registration and Management:

e New User Sign-Up: Users can register by providing the required details.

e Profile Customization: Users can edit their personal details.

16



e Role-Based Access Control: Different roles (admin, medical specialist, or regular

user) have specific permissions.

Al Assistant Integration:

e Query Processing: The Al assistant can receive and interpret user queries.

e Quick Responses: Al provides real-time answers.

Appointment Scheduling:

e Appointment Requests: Users can request appointments with healthcare
professionals.

e Calendar Management: Medical Specialists can manage schedules.
e Appointment Confirmation: Users receive confirmation of their appointments.

e Reminder System: reminders are sent to users and doctors for upcoming appointments.

2.3.2 Non-Functional Requirements

e Scalability
Odoo’s module integration makes it easier to manage and expand without any
problems.

e Usability

The system focuses on being easy to use, with a clear and simple design. The user
interface is made to help users quickly find what they need and complete tasks
without confusion.

17



2.4 Use Case Diagram

Visitor

Support Team
(Helpdesk)
¥

generelization arrow

Figure 2 Use-Case Diagram

Login/Register

Browse the
Website

Use Ai Assistant
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Ticket Review

Appointment
Coordination

Helpdesk
Managemen

Configure Ai
Assistant

Manage User
Accountst

Query Processing

Registered User )

;\

( Medical Specialist )

18

0



2.5 Functional Requirements Specifications

Use Case Table 1: Login/Register

Table 2 Login/Register

Requirement Name [User Login and Registration
Main User Visitor, Registered User
Target Allow users to register and access their accounts.
- - Internet connection is available.
Conditions ; ; ; - ;
- User provides valid credentials or registration details.
- Navigate to the registration or login page.
- For new users:
- Fill out the registration form.
Procedures - Submit the form.
- For existing users:
- Enter username and password.
- Click "Login™ to access the system.
Exceptions - Username or password is incorrect.
Exceptions Solution|- Show error message for invalid login or missing information.
- Provide "Forgot Password" or "Resend Email Verification" options.

19




Use Case Table 2: Browsing the Website

Table 3 Browsing the website

Requirement Name

Browsing Platform Content

Visitor, Registered User

Main User
Target Enable users to view platform content.
Conditions - Access to the internet and website.
- User can navigate through pages.
Procedures - Visit the homepage.
- For public content:
- Browse categories or search for topics.
- For registered content:
- Log in to acces .
Exceptions -

Exceptions Solution

Use Case Table 3: Al

Table 4 Al assistant

Assistant Query Processing

Requirement Name||Al Assistant Interaction
Main User Visitor, Registered User
Target Allow users to interact with the Al assistant for queries.
Conditions - User start a chat with the Al assistant.

- Query is entered in text format.

- User clicks on the Al assistant widget.

- Enter a question in the text input box.
Procedures

- Submit the query.

- Al processes the query and provides a response.
Exceptions - Delayed respone because of the Ai model version

20




Requirement Name

Al Assistant Interaction

Exceptions Solution

- ues advanced models

Use Case Table 4: Appointment Scheduling

Table 5 Appointment scheduling

Requirement Name||Schedule Appointments
Main User Registered User, Medical Specialist
Facilitate appointment scheduling between users and medical
Target o
specialists.
- - User selects an appointment slot.
Conditions o o ;
- Specialist availability is confirmed.
- User submits an appointment request.
- Admin notifies the specialist.
Procedures - Specialist confirms the request.
- User receives confirmation details.
- Reminder is sent to both before the appointment.
Exceptions - Time slot is unavailable.
Exceptions ; L
; - Notify user of unavailability
Solution

Use Case Table 5: Helpdesk Management

Table 6 Helpdesk management

Requirement Name |[Helpdesk Ticket Management
Main User Registered User, Helpdesk Team, Admin
Target Allow users to submit support tickets and receive help.
. - User describes the issue in a ticket.
Conditions _ _ _
- Helpdesk team reviews and assigns tickets.
Procedures - User fills out the support ticket form.

21




Requirement Name |[Helpdesk Ticket Management

- Support staff work on resolving the issue.

- Updates are sent to the user.

Exceptions - Ticket lack to information.

Exceptions Solution|- Notify the user to give more info

2.6 Sequence Diagrams

Sequence Diagram for Interacting with Al Assistant: This diagram illustrates the workflow
involved when a user interacts with the Al Assistant. It shows the step-by-step process from
the user entering a query to receiving a response, highlighting how the system processes and
retrieves the necessary information to help.

Sequence Diagram for Interacting with Al Assistant

EBEEE BTN S

l Types a guestion I

I Processes the input to I
understand the query

Searches for the best answer

[ Returns the best answer |
I Displays Al's response

] Reads the answer

Figure 3 Sequence Diagram for Interacting with Al Assistant

Registration Process Sequence Diagram: This sequence diagram demonstrates the
chronological order of operations that occur during the user registration process. It shows how
the system and email service components interact following a user's attempt to register,

including the handling of potential errors and the verification

22



Registration Process Sequence Diagram

m “

l Initiates Registration |
I Save User Details I
l Send Verification Email
Delivers Verification Email |
Click Verification Link |
| Verification Confirmed
| Update User Status |

| Registration Complete |

Figure 4 Registration Process Sequence Diagram

Chapter 3: System Architecture & Design

3.1 Introduction

This chapter Explores the structural framework of the system, presenting its architecture and
design principles. It discusses the integration of components and highlights the strategies used

to ensure scalability and flexibility.

3.2 Odoo’s Multitier Architecture

Odoo use multitier architecture that separates the application into three main layers:

presentation, logic, and data. This design enhances scalability, maintainability, and security.
« Presentation Tier: Handles user interactions through dynamic web interfaces.

e Logic Tier: Implements the business logic using Python, processing user requests and

managing operations.

o Data Tier: Uses PostgreSQL as the database to securely store and manage data.

23



Tier: Client tier Business tier Data management tier

Task: Presentation Application logic Database server

Client

Application
library

Operating system

Qperating system

Application
library

E Client
Server E

Application

DB client

Operating system

Operating system

DB server

E Client
Server E

Figure 5 Multitier Architecture

PRESENTATION TIER LOGIC TIER * DATATIER

CLIENT . SERVER )= il DATABASE

Figure 6 Multitier Architecture Template (Figure 5 but simplified)
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3.3 Helpdesk Module Integration

The Helpdesk Module in Odoo is a key tool for managing customer service tasks
effectively. Its simple interface makes it easy to track, prioritize, and resolve
customer tickets. One of its standout features is multi-channel support, allowing
inquiries to be managed smoothly no matter where they come from. The helpdesk
team also plays an important role in connecting doctors and users by providing
clear communication and support. They assist users in scheduling appointments,
making the booking process quick and easy.

e Helpdesk Overview Tickets Reporting Configuration o o X
Helpdesk Overview & Q » =11
My Tickets My Performance
Open Tickets Today
Avg Last 7 days

Failed Tickets 4 Daily Target

Customer Care

Tickets

Figure 7 Helpdesk Main Page

: Helpdesk Overview Tickets Reporting  Configuration * O X
felpdesk , | . = =

istomer Care & 2 [P =0 & m F

N-.. +  InProgress +  OnHold + o + 5t

No tickets found. Let's create one!

To get things done, plan activities and use the ticket status

Collaborate efficiently by chatting in real-time or via email

Figure 8 Helpdesk ticket processing page
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3.4 Al Assistant Integration

1. Chatbot Development

e The chatbot was built using .NET MVC, providing a structured and scalable
architecture for handling user interactions.

2. Al Model Training & Deployment

e The Al model was trained and deployed using Azure Al Studio, which automatically
fine-tuned the model based on predefined datasets and real-time interactions.

e Azure Al Studio generated an API key, endpoint URL, and deployment ID,
allowing seamless integration with the chatbot's backend.

3. Hosting & Deployment

o The chatbot was deployed on Azure WebApp Service, ensuring high availability,
scalability, and efficient performance.

4. Integration with TechCare Platform

o To embed the chatbot into the TechCare website, we implemented it as a JavaScript
widget, allowing users to interact with it directly within the platform.

~
,\ /7 TECHCARE + Q & HasanAjweh -
)

A New Perspective
on Healthcare

rsonalized, and compassionate care to every member of our

Figure 9 Al chatbot
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3.5 TechCare interfaces

Home screen

A
,\ TECHCARE earct Q &  Hasan Ajweh ~
~

A New Perspective on

Healthcare

we are committed to redefining the way healthcare is delivered. Our mission is
to provide ond care to every
member of our community.

Figure 10 Home screen

Trends interface

N
'\ TECHCARE Search, Q &  Hasan Ajweh -
-~

Leading Healthcare Technology Trends: The Future of
Medicine Today

Electronic Health Records (EHR) and
Interoperability
ionizi by patient data and enabling seamiess

information exchange between providers. This integration reduces
administrative errors, enhances care coordination, and ensures that medical

professionals have real-time access to accurate patient information, ultimately
leading to improved patient outcomes

=

Figure 11 Trends interface
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Trends example

N
’\ TECHCARE Sea Q &  Hasan Ajweh ~
—

Home ren Services pointment  Blog  Forum

Electronic Health Records (EHR) and Interoperability

| Introduction "
Introduction
The Evolution of Electronic Health
Records Electronic Health Records (EHRS) represent a significant inthe of They are digital
versions of patients' paper charts and include a wealth of information, including medical history, diagnoses, medications,
Benefits of EHRs treatment plans, immunization dates, allergies, radiology images, and laboratory test results. EHRs are designed to streamline
- the flow within the , improving the efficiency and quality of patient care. One of the most
Chalienges and Barriers critical aspects of EHRs is interoperability, which refers to the ability of different i lon systems,

and devices to access, exchange, integrate, and cooperatively use data in a coordinated manner within and across
organizational boundaries.

References

Figure 12 Trends example

Services interface

Healthcare at a click

f‘/j
A TECHCARE earch Q & Hasan Ajweh -
~J

l
vome  Trencs ([ Aveorimert Bog  Fom

Welcome to TechCare Services

At TechCare, we are dedicated to delivering high-quality healthcare solutions that are both innovative and patient-centered. Our wide range of services is designed to

meet your health needs efficiently and with a focus on [ and care. Whether you're looking to book an appointment, seek medical
advice, or explore our advanced healthcare tools, we're here to support you every step of the way. Your health is our priority, and we're committed to providing the best
care possible through g-edg and service

Su((essﬂéo):)izglmmcms 5 Medical Expers onboard 1 5 O + Health Articles Published 2 4/7 Ai Support ility

1200+
N\

Figure 13 Services
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Appointment’s interface

Healthcare at a click

E) TECHCARE

Search... Q &  Hasan Ajweh -
Home Trends Services Appointment Blog  Forum
Date&time > Details > Booked Dr. Alaa Appointment Schedule
Select a date & time MEETING DETALLS
9 Hebron
Select a time
January 2025 © 1hour
2:00PM 3:00PM
Sun Mon Tue Wed Thu Fri Sat
2:00PM OPERATOR
1 2 3 4 @ Hasan Ajweh
& 217843@ppu.edu.ps
5 6 ) 8 9 10 n apn P
. +970 594303163
12 3 % 15 % 7 8
19 20 21 22 23 24 25
26 27 - 29 30 31
Timezone: Asia/Mebron v

Figure 14 Appointment's interface

Booking an appointment

Healthcare at a clic

c. TECHCARE
<

Home Trends Services  Appointment

Search...

Blog

Forum

Q | & HasanAjweh~

Date &time > Details > Booked

Add more details about you
Full name* Hasan Ajweh
Email* 217843@ppu.edu.ps
Phone number*

+970 594303163

give a small detail about
what u r facing

# Add Custom Questions

Figure 15 Booking appointment
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Dr. Alaa Appointment Schedule
MEETING DETAILS

9 Hebron

@ 1hour

OPERATOR

@ Hasan Ajweh

= 217843@ppu.edu.ps
L +970 594303163

DATE & TIME

4 Tue Jan 28,2025
3:00 PM Asia/Hebron



Appointment Scheduled

C/’ TECHCARE Search Q & | Hasan Ajweh ~
23

Home Trends Services  Appointment Forum

+ All Appointments

@ Appointment Scheduled!

Hasan Ajweh - Dr. Alaa Appointment Schedule Booking

When Tue Jan 28, 2025, 3:00:00 PM (Asia/Hebron)

Hasan Ajweh
" Add to iCal/Outiook [F) Add to Google Agenda
= 217843@ppu.edu.ps
Dy L L +970 594303163
Where Hebron
Attendees Hasan Ajweh v
Details Contact Details

Hasan Ajweh - 217843@ppu.edu.ps - +970 594303163

Not available anymore? Cancel your appaintment

Figure 16 Appointment scheduled

Blog interface

F:\) TECHCARE Search. Q &  Hasan Ajweh -

Home Trends Services  Appointment  Blog

chCare Blog

Is your go-to resource for the latast insiants, tips, and news in the world:of bea'thcare

Search, Q

ABOUT US

Welcome to the TechCare blog, your
go-to source for the latest
advancements in healthcare
technology. At TechCare, we are
dedicated to bridging the gap between
innovation and patient care. Our

The Role of Big Data in Predicting Health The Rise of Mental Health Awareness: mission is to empower individuals with
Trends Breaking the Stigma reliable health information and connect
Introduction: Big Data analytics is transforming heaithcare by Introduction: Mental health awareness has made significant strides them with cutting-edge solutions that
enabling the prediction of health trends and the development of in recent years, breaking down the stigma that has long surrounded improve their well-being. Through
targeted public health strategies. By analyzing vast datasets from mental health issues. This shift is essentialfor encouraging ind

insightful articles, expert advice, and
the latest trends, we aim to keep you
Aug 21,2024 ®0 AWS Aug 21,2024 ®0 Aue informed and inspired on your

healthcare journey. Join us as we
S

source.

explore the future of medicine, one
A innovation at a time.

Figure 17 Blog
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Blog example
T —

M
,\ TECHCARE Q &  Hasan Ajweh ~
<

Al and Machine Learning in Diagnosing Disease

What You Need to Know

You Need to Know Hasan Ajweh
August 21, 2024

TechCare Blog / Al and Machine Learr

n Diagnosing Diseases: What

Introduction: Artificial Intelliger
of revolutionizing disease diagnostics. These technologies can analyze vast amounts

of medical data, identifying patterns that may go unnoticed by human experts. From SHARE THIS POST
t disease, Al and ML are enhancing the accuracy

e (Al) and Machine Learning (ML) are at the forefront

cancer detection to predicting h
and speed of diagnoses, potentially saving countless lives

B X in
Key Sections:
Figure 18 Blog example
Forum interface
"\.3 TECHCARE Search. Q & Hasan Ajweh ~

Community Forums

Tap into the collective knowledge of our community by asking your questions in our forums,
where helpful members are ready 1o assist you.

Meet our community members

Help Eczema EHR

Designed for Care

Figure 19 Forum interface
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Post creation

& TECHCARE Search... Q [ & HasanAjweh~
Home Trends Services Appointment Blog  Forum
o Hasan Ajweh EHR / Ask your question
2504 XP
Y o what would be the resones for constant headache and feeling sleepy all the time
B i
B ki xample ©
* Favourites Description my constant headache feels like pressure on the sides of my head, this pain leads to me being lazy
and sleepy all the time
& People
U Badges
Moderation tools
¥ To Validate
» Flagged
3 Closed
My forums
[ Eczema
T Help o
Q Tip: consider adding an example.
© Avout i forum
Tags Tags' -
Figure 20 Post creation
User’s posts
g TECHCARE Search... Q | & HasanAjweh~

Home Trends Services Appointment Blog  Forum

° Hasan Ajweh EHR Al >~ | Search.. Q _
XpP

Replies Views Activity v

= All Posts
O My Posts A what would be the resones for constant headache and feeling sleepy all o 0 1 ——
* Favourites the time o
& People

U Badges
Moderation tools
 To Validate

= Flagged

£3 Closed

My forums
i Eczema

% Help

© Avout this forum

Designed for Care

We are a dedicated team committed to improving heaithcare access TechCare
for our community in Palestine. Our mission is to connect people

Figure 21 User's Posts
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Contact us interface

83 TECHCARE Search... Q &  Hasan Ajweh -

Home Trends Services  Appointment Blog  Forum

Contact us

Contact us about anything related to our company or services. My Company
We'll do our best to get back to you as soon as possibie. @ P720, Hebron, Palestine
L +970 594303163

= info@techcare.com

Name * Mohammed Saeed

Phone Number +970 598303142

Email 20M21@pu.edu.ps

Company

Subject * help me find my posts
Question * how to find my posts in forums?

Figure 22 Contact us interface

Customer Care

E TECHCARE Search... Q &  Hasan Ajweh ~

Home Trends Services Appointment Blog Forum

Submit a Ticket

Your Name * Mohammed Saeed

Your Email 20M21@ppu.edu.ps

Subject * Appointment change

Description | want to change my appointment but the one | want is Taken|
Attactiment Choose file  No file chosen

Designed for Care

We are a dedicated team committed to improving healthcare access TechCare
for our community in Palestine. Our mission is to connect people

with essential medical services through innovative, user-friendly Palestine, tHebwon

Figure 23 Ticket creation
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Sent email for the ticket

¢ @ 0B ® O @ mD

Appointment change

F & techcare Customer Care «

tome v

« Reply )(  Forward )

Figure 24 Email

Adding clinics

Your Helpdesk Ticket

Appointment ch (#10)

Dear khader,

10f3263 >

L= ]

Your request Appointment change has been received and is being reviewed by our

Customer Care team.
The reference for your ticket is 10.

To provide any additional information, simply reply to this amail.

Best regards,

Customer Care Team

techcare

Powered by Odoo

Announcements

TechCare Dash intments
" New 'Chrfncs _ .
L sl gayle jaiSall Baluc B

I

Clinic Name Jgible gyls el i3be

Address dmall lgs Julzl

Contact Information 022269000

Doctors Patients

Doctor Name
13ble oyl

Add a line

Figure 25 Adding a clinic

Specialization

Ogas wiliasl
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Making an Appointment

i TechCare Dashboard Clinics Appointments Announcements 8 O YouCompany &
New V\ppmrr\tmmts 11 B
JEYETINWES . ]
Iy
Clinic sable Go)ls yasall B2be

Medical Specialist  ;g.ale §g)ls
Appointment Date  02/02/2025 10:00:00

Patient SgaL u>

Status Draft Confirmed Done Canceled

Figure 26 Appointments making interface

Adding a patient

TechCare Dashboard Clinics Appointments Announcements { o YourCompany .@
| Clinics
N . 1/1
W] Jible Gayle 155l 6ol 48 k A
Clinic Name Jeabile (5518 5giSall dalie
Address ol lgs Julzdl

Contact Information 022269000

Doctors Patients

Patient Name ID Number Birth Date
0g2C Gauz 408801512 02/01/2003 @
Add a line

Figure 27 Patients added to a clinic

* patient id will be validated
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Announcement interface

# TechCare Dashboard Clinics Appointments Announcements 8 O YourCompany G

w Announcements.
New o x

Title

Content

Targeted Medical Targeted Clinic
Specialist

Is Expired
Expiry Date

Figure 28 Announcements

Dashboard’s interface
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Dashboard Clinics Appointments Announcements

Figure 29 Dashboard

3.6 TechCare Module

The TechCare module is a custom add-on to the Odoo ERP platform. It is made to help clinics
manage their work and appointments easily. The module is designed to work smoothly with
Odoo’s system and focuses on being simple to use and easy to grow as needed.
This module has the following features:
1. Dashboard: A main screen where you can see and manage everything in one place.
2. Clinics Menu: A section where you can add clinics, medical sepcialist, and patients to
keep things organized.
3. Appointments Menu: Helps with scheduling and managing appointments quickly and
easily.

4. Announcements Menu: A place to share important updates or news with the team
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The menus are set up like all other Odoo modules, so they are flexible and easy to use. This

makes managing clinics less stressful and more efficient.

3.7 Class Diagram

handles

\ |

\ | .
\h

DASHEOARD

int dashboard_id

string | name

——

int total_clinics
int total_appointments
aggregates
[
r.H
e
A\‘m
CLINIC
int clinic_id

string | name

/’*\-— string | addresz T(;PL-\_
- —
B string | contact_info
registers employs
[ \
1%"[ #1\
PATIENT ﬂ\!
int patient_id MEDICAL_SPECIALIST
string | name int specialist_id
string | id_number string name
date | birth_date string specialization
string | medical_history string contact_info
string | emergency_contact int clinic_id
int clinic_id

attends /

attends

-
APPOINTMENT e

int appointment_id |«

int clinic_id /

int specialist_id

int patient_id

datetime | date

string status

Figure 30 Class diagram
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int announcement_id
string title
text content
int specializt_id
int clinic_id
datetime | expiry_date
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3.8 Mapping & Normalization

—

Clinic
clinic_id .name address contact_info
Dashboard

dashboard_id name total_clinics | total_appointments

Medical Specialist

r—I specialist_id IspecialistNamel specializationl contact_info | clinic_id I—/

Patient
patient_id PatientName | id_number birth_date | medical_history | emergency_contact clinicid  |—+*
Appointment 1
appointment_id date notes status patient_id specialist_id clinic_id
Announcement
announcement_id title content created_date | expiry_date clinic_id specialist_id
J
Figure 31 Mapping & normalization
3.9 Description of database tables
Table: Clinic
Table 7 Clinic's table
Attribute |DataType|Unique|Length|Null||Description
clinic_id Integer  |[Yes N/A  |[No |Primary Key, unique identifier for the clinic.
name String No 255 No |[Name of the clinic.
address String No 255 No |[Physical address of the clinic.
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Attribute |DataType|Unique|Length|Null|Description
contact_info||String No 100 No |Contact information for the clinic.
Table: Dashboard
Table 8 Dashboard's table
Attribute DataType|Unique||Length||Null/Description

_ Primary Key, unique identifier for the
dashboard_id Integer ||Yes N/A  |[No

dashboard.

name String No 255 No |[Name of the dashboard.
total_clinics Integer  |[No N/A  |[No |Total number of clinics associated.

_ Total number of appointments
total_appointments||integer  ||[No N/A  |[No

handled.
Table: Medical Specialist
Table 9 Medical specialist's table
Attribute DataType|Unique|Length||Null||Description
o Primary Key, unique identifier for the
specialist_id |[Integer |Yes N/A  |No o
specialist.

name String No 255 No |[Name of the medical specialist.
specialization|String No 100 Yes ||Specialist's area of expertise.
contact_info ||String No 100 Yes ||Specialist's contact information.
clinic_id Integer  |[No N/A  |No |[Foreign Key referencing Clinic.
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Table: Patient

Table 10 Patient's table

Attribute DataType|Unique|Length|[Null||Description
_ _ Primary Key, unique identifier for the
patient_id Integer  |[Yes N/A  |[No )
patient.
name String No 255 No |[Name of the patient.
id_number String Yes 100 No |Unique ID number for the patient.
birth_date Date No N/A  |[No |Patient's date of birth.
medical_history  ||String No 1000 |[Yes ||[Medical history of the patient.
emergency_contact|String No 100 Yes |[Emergency contact information.
clinic_id Integer  |[No N/A  |[No |[Foreign Key referencing Clinic.
Table: Appointment
Table 11 Appointment's table
Attribute DataType|Unique|Length||Null||Description
_ _ Primary Key, unique identifier for the
appointment_id|[Integer  |[Yes N/A  [No )
appointment.
clinic_id Integer  |[No N/A  |[No ||Foreign Key referencing Clinic.
] Foreign  Key referencing  Medical
doctor_id Integer  ||[NoO N/A  |No o
Specialist.
patient_id Integer  |[No N/A  |[No |Foreign Key referencing Patient.
date DateTime [No N/A  |[No |Appointment date and time.
Status of the appointment (Draft,
status enum No 50 No )
Confirmed, etc.).
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Table: Announcement

Table 12 Announcement's table

Attribute DataType|Unique|Length|[Null|Description
_ Primary Key, unique identifier for the
announcement_id||Integer | Yes N/A  |No
announcement.
title String No 255 No |[Title of the announcement.
content Text No N/A  |[No |Content of the announcement.
) Foreign Key referencing Medical
doctor_id Integer  |No N/A  |[No o
Specialist.
clinic_id Integer  ||[No N/A  |[No |Foreign Key referencing Clinic.
expiry_date DateTime |[No N/A  |[No |Expiration date of the announcement.
_ ) Computed field indicating if the
IS_expired Boolean |No N/A  |Yes ) _
announcement is expired.
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Chapter 4: Implementation

4.1 Introduction

In this chapter, we will discuss the implementation phase of the system development process.
Here, we will focus on the practical aspects of transforming design and requirements into an
effective system. This chapter will cover multiple topics related to implementation, including
programming languages, frameworks, tools, and methodologies used during the development

process.

4.2 TechCare Implementation Process
The implementation of TechCare was carried out in two main stages:
e Customization.

e Programming.

4.2.1 Customization Phase
The Customization Phase focused on adjusting Odoo’s existing modules and features to match

the specific requirements of TechCare. Here’s what we did to achieve this:

Website Module

With Odoo's drag-and-drop website builder, we created a simple and responsive interface for
the platform. This tool made it easy to arrange elements visually, making sure that the website
looked professional and was easy to use. Odoo’s IDE editor allowed us to edit the frontend

code.

Al Chatbot Integration

We integrated a JavaScript-based Al chatbot into the platform, configured through Odoo’s
IDE. (<script> tag)
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4.2.2 Programming Phase
the Programming stage involved creating a custom module to enhance Odoo’s functionality,
allowing us to develop a more efficient digital healthcare platform.
We divided the programming Phase into distinct streams for better focus and efficiency:
TechCare Ai
Programming

« .NET Framework and MVVC ASPNET

. c# O

e

e HTML, CSS, and JavaScript HTHL £sS

From Ai Studio We can get the endpoint,deploymentld and APl Key to ensure fetching
and processing from the model deployed in the Studio and put them into a Class, the code

can be found besides the training/testing interface related to the model.

System. Text;
System.Text.Json;

Client _httpClient;
_endpoint;
_apiHey;
_deploymentId;

rice(IConfiguration configuration)

{
_httpClient = ient();
_endpeint
_apiley = "GD FAMkdfEgSmIussTFFvj1MK
_deploymentId
}

Deployment
Azure Al Studio:
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e A low-code tool that put us on the first step of using azure ai services.
Azure WebApp Service:
o Deployed the chatbot as a web application.
Script Embedding for Integration:
e Generated the chatbot’s JavaScript widget code using the Azure WebApp service.

o Embedded the code as a script tag into the website frontend code.

Figure 32 Deploy an Ai model to use it
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Overview

Connected Services

‘] Publish

Publishing to Azure App Service (Windows)...
Cancel

Settings

Configuration Release

Target Framework nets0 /

Deployment Mode Framework-dependent /

Target Runtime Portable &

Figure 33 Publishing the .Net project to WebApp Service on Azure

Developing our module couldn’t be met through customization alone, it required backend and
frontend development
Technologies for Development

e Pycharm: Python Based IDE.

e Python P

e XML

e PostgreSQL
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Odoo Calendar Module
Took the advantage of modular system and used prebuilt module in Odoo called

Calendar so I can use it in my appointment menu.
”

)

Calendar

We developed a parity check operation that the patient that added to the Clinic must be
holding a real id number a Palestinian ID Number specifically We put the required

function in the patient.py which is in our module models to meet what expected.
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ID parity check code
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@api.depends('id_number"')
def _compute_is_id valid(self):
Compute method to validate the ID number whenever it is modified.
Updates the 'is_id_valid' field based on the result of the validation.
for record in self:
record.is_id_valid = self._check_id_parity(record.id_number)

_check_1id_parity(self, id_number):

Validates Palestinian ID numbers using a parity check algorithm.

Args:
id_number (str): The ID number to validate.

Returns:
bool: True if the ID is valid, False otherwise.
if not (id_number and id_number.isdigit() and Len(id_number) == 9):

return False

digits = Llist(map(int, id_number))

total = sum(
digit if idx % 2 == 0 else sum(divmod(digit * 2, 10))
for idx, digit in enumerate(digits[:-1])

)

check i - total % 10) % 10

return check_digit == digits[-1]

@api.constrains('id_number')
def _check_valid_id(self):

Constraint to ensure the validity of the ID number.

This method is triggered whenever the 'id_number' field is modified.
It validates the ID number using the parity check algorithm.
If the ID number is invalid, a validation error is raised to prevent saving.
for record in self:
if not self._check_id_parity(record.id_number):
raise ValidationError(
“The ID Number is invalid. Please enter a valid Palestinian ID."

Figure 34 ID parity check code
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4.3 Implementation Problems and Constraints

Debugging: the error tracking in Python and XML was time-consuming due to the
unclear error logs.
for example any addition in the manifest file will cause a 500 Internal Server Error,

instead of giving clear message that manifest file got extra content.

We were unable to connect and integrate our module with the website because the
required Odoo.sh subscription is too expensive (Odoo.sh: is a cloud platform provided
by Odoo for deploying, hosting, and managing Odoo applications and custom
modules).

50



Chapter 5: Testing and Validation

5.1 Introduction

In this chapter, we will discuss the importance of testing and validation for our system.
5.2 Website Testing Scenarios

Website Testing Scenario

Table 13 Website Testing Scenario

Scenario Steps Performed Expected Outcome Results
Schedule Navigated to the appointment | Appointment was successfully | Pass
Appointment page. scheduled

Selected a specialist and time.

Confirmed.
Use the Blog The post loaded and the Pass

Navigated to the blog comment was successfully

section. displayed under the blog post.

Opened a blog post and read

its content.

Added a comment on the

post.
Chat-with the Opened the chatbot widget. Chatbot responded and Pass
Ai Chatbot Asked a question. provided quick response.
Access Forums The forum loaded and the reply | Pass

was successfully saved and

Logged into a user account. displayed.

Opened the forums section

and selected a discussion.

Posted a reply.
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5.3 TechCare Module Testing Scenarios

TechCare Module Testing Scenarios

Table 14 TechCare Module Testing Scenarios

functionality

past

Scenario Steps Performed Expected Outcome Results
Adding a Clinic | Navigated to the Clinics The clinic was successfully Pass
medical Menu. added and appeared in the
specialistand a | Added a new clinic with its clinics list.
patient staff details.

Saved the changes.
Making sure Patient added with no Pass
that parity check validationError message.
code v¥|orks Navigate to the clinics menu.
correctly Added the necessary details

Moved to the patient and

entered a valid and real

Palestinian ID Number
Making sure Navigate to the clinics menu. | ValidationError Message Pass
that parity check | Added the necessary details Appears “Enter A valid
code works Moved to the patient and Palestinian ID Number”.
correctly entered a wrong 1D Number
Assigning Navigate to the Appointments | Appointment successfully Pass
Appointment fill and choose the required assigned.
functionality details.
Calendar Navigate to the Appointments | ValidationError Message Pass
module Menu and choose date in the Appears .
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Validation Error

Enter a valid ID Number.

Close

Figure 35 Validation error

When the id number isn’t Palestinian or wrong the following validationError message will

appear.

If the id number is correct the clinic or the patient will be added successfully:

B8 TechCare Dashboard Clinics Appointments Announcements ®' @ YourCompany &
is L
m Clinics o 171 <>
bl zilall el ke £
Clinic Name waubll zlall pall 8ske
Address syl buwg g gaull

Contact Information 02268568

Clinic Type

Doctors Patients

Patient Name ID Number Birth Date
e 408801512 06/11/2024 W
Add a line

Figure 36 validation succeeded
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Chapter 6: Results and Future Work

6.1 Conclusion

TechCare platform made it easier for medical specialists and people in the community to
connect by using Odoo ERP to make a digital healthcare system that works well. It combines
cool features like Al tools, booking appointments, and a clinic management module, giving a
modern way to handle healthcare.

Using Odoo for this project was a smart move because it made the system flexible, easy to
upgrade, scalable, and cheaper to make. It also saved time in development. Some big wins were
adding the Al chatbot, customizing Odoo modules without problems, and getting good
feedback during testing, which showed the system is reliable and easy to use.

This project shows how systems like Odoo can really change healthcare. 1t makes things easier
to access, improves how everything works, and helps patients and doctors communicate better.
TechCare proves how technology can help both patients and medical workers, making

healthcare more focused on the patient and more efficient.

6.2 Future Work

While TechCare platform is doing its job well now, there is still a lot of room to make it better:
1. Deployment on Odoo.sh for Wider Accessibility
o We will deploy the TechCare module on Odoo.sh making it easily accessible through

the Odoo App Store. This will allow organizations worldwide to integrate and use our
module.

2. Access Rights Expansion

Following the deployment of our module we will give access rights to each group of users so

the module will be more scalable and more efficient so the expansion of access rights means

that the module will meet higher hopes and higher levels of users prospectives and features.
3. Al Chatbot Expansion
o We will expand the capabilities of the chatbot.

« Including Image importing, VVoice chatting and the latest Ai models available.

4. Integrating laboratory, hospital management and accounting modules.
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