
[image: ]





Web –Based Dentist Appointment System

by
Eyad Algmesh

Supervisor: Tim
[bookmark: _GoBack]Second Marker: Mike



Project submitted as part of the requirements for the award of ….
BSc Software Engineering 


May 2019








[bookmark: _Toc8217668]Abstract
The objective of this report is to prepare a detailed document about web based dentist appointment management system. The primary objective of implementing this appointment system is to create a system through which the patients can easily take an online appointment for a dentist according to their feasible timings just by sitting at home.  The secondary objective of the implementation of this application is to replace the manual appointment system with online and easily accessible appointment management system. 
The reason behind the idea of online appointment management system is to get rid of the manual process of taking an appointment from the dentists or their representatives. This application aims to improve quality dental care by bringing all well-known dentists on one platform, eliminating long waiting time and replacing manual file keeping with an online database. 
The appointment management system is successfully implemented using cutting edge technologies and programming languages. This system not only targets one specific group but every individual who want to seek any kind of dental advise and that is why the application interface is very simple and user friendly. Like all other web based applications, this application also works on two sides, client side and server side. Its client side is developed by using HTML (Hyper Text Markup Language) ,CSS(Cascading style sheet) and JS (JavaScript) while the server side is developed using PHP (Hypertext Preprocessor).
This application provides basic functionalities like registration and login to the patients while the dentists are added only by the administrator. This application provides dentists with a login interface where they can login by using the given login credentials. The dentists can view the booking requests by the patients and the dentist has the option to confirm or cancel the appointment. 
By using this application, patients will be able to take appointments with an ease without going physically or calling the dentist or any representative. Dentists will also get rid of keeping the records manually and they will get their desired information from their portal about appointments and patients. This application in future will provide a basis for the complete online appointment management and hospital management system of a hospital.
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[bookmark: _Toc8217670]Introduction
With the rapid research and development in the field of information technology, Health care is one of the industries which is directly affected by this. Before the last couple of years, the patients take the appointment by making the phone calls or by going in person to their respective consultant. This manual process needed the involvement of the representatives of the consultants so; the ability to take appointment was restricted to the availability of respective persons, cellular networks or the physical presence of a person. Keeping in view a web-based application is developed which is accessible to all the people who are facing any issues related to dentistry. If anybody feels a problem and wants to visit a dentist for checkup, this application will facilitate him/her to book an appointment without going physically. This application will save the effort and time of patients from waiting to make the appointment.
This application will provide a list of available dentists and their complete profiles along with their available timings so that the patients can book an appointment to a dentist which they feel best for themselves. The administrator of the website will have the authority to add the dentist, dentist information and update the data. The patients who want to use this application will have to get registered first to use this application. When any patient will register, the system will generate a unique patient id and an associated password and send it to the registered email address of that particular patient. The patient will then get access to the patient dashboard by using these credentials. 
When any patient will login to the dashboard, he/she will get the available date and timing of the each doctor. When the patient will book an appointment, he/she will get the provisional appointment and the system will then generate the request to the dentist to confirm appointment. The dentist will be able to confirm or cancel the appointment. When the dentist will confirm appointment, the system will generate a confirmation email to the patient about the appointment and if the dentist cancels the appointment, the system will generate an email to the patient containing a request to reschedule the appointment. The system has the ability to save the history of appointments of the patients so that the patients/ dentist will be able to get the previous history. When the patient will visit the dentists, the dentists will be able to add medical transcription of the patient. This medical transcription will also be available to both the dentist and patients. 
[bookmark: _Toc8217671]Aim of the Project
The aim of this project is to create an easily accessible platform where the patients and dentist can interact with each other where they feel an ease and comfort. It also aims to get rid of the problems faced by the patients while taking appointments. Patients can choose dentists based on their professional profile. While dentists can access and update a patient’s medical record after every appointment; it also aims to eliminate paper-based dental prescriptions.
[bookmark: _Toc8217672]Objective
The primary objective of this application is to provide quality dental care to the patients by bringing all the best available dentists so that everybody can easily access them and make appointments according to their schedule. The secondary objective is to replace the current manual appointment system with the modern and online appointment management system. 
[bookmark: _Toc8217673]Structure Overview
The proposed application aims to provide an online appointment management facility for the dental clinics. This work provides a brief research on the features and functionalities of web-based appointment systems. Chapter 2 thoroughly evaluates the literature review about developing a web-based system, Chapter 3 provides detailed information about adopted methodology and it explains how this methodology has guided during the development of this system, Chapter 4 describes the system requirements, system design and use cases. In addition, it also covers unit testing, system testing, and usability testing and user acceptance testing according to adopted methodology and it will also cover testing results and discussions, Chapter 5 gives detailed conclusions and recommendations. Chapter 6 reports personal reflections.

[bookmark: _Toc8217674]Research and Literature Review
[bookmark: _Toc8217675]Background
Dental clinics provide consultation and treatment for dental ailments. Every day, a large number of people avail these services around the globe that improve dental health conditions. Provision of quick and effective dental treatment is not possible through traditional means that include lengthy and hectic form filling for providing information for the dentists. Storage and retrieval of this information is time taking and these files might get misplaced that can create a chaos. Technology can be taken as a solution for such problems in a similar way as it is for many other aspects of life. Technology has become an integral part of people’s daily life and is making it easier [1].
The recent era has witnessed a host of technological changes in all the domains of life and dentistry is not an exception. Dentists now use PCs, communication technology, various software & devices and digital diagnostic imaging services in order to analyze or follow-up the patients’ ailments and use of automated patient registration, digital radiography, digital and intraoral cameras and computerized invoicing in dentistry clinics is a common sight. In fact, some well-equipped clinics “use 3D computerized systems for prosthetic dental reconstruction and 3D cone beam computerized tomography systems for precise intra-tissue imaging, measurements, and navigation in operative oral and maxillofacial surgery” [2]. Furthermore, a number of high-tech computer systems are used for different dental processes.
Things have changed quite swiftly in past two decades and today’s dental clinics are very different from those of the past times. Now, the use of advanced technology is a routine for dentists, and they are able to provide quality services through better physical management besides providing partial or complete dental treatment for the patients who are at a distances of thousands of kilometers. This is the beginning of a new era that is marked with provision of quality health care services for all the patients regardless their location and distance from medical centers [3]. Use of intelligent systems in dental clinics is helpful in quick and accurate diagnosis that helps in in-time treatment of disease [4].
Modern medical systems cannot prove to be effective until they are supported by telecommunication technology to assist the process and to communicate with relevant parties within or outside the institution. For this purpose, a segment of telemedicine called teledentistry is used that helps dentists in networking, information sharing (related to digital dentistry), online consultations, examination, diagnosis and analysis [2].
Teledentistry started almost at the same time with telemedicine but its particular start can be traced back to 1994 as a project of the United States Army (U.S. Army’s Total Dental Access Project) that was aimed at improvement in patient care, dentistry education and provision of rapid and effective communication between dentists and dental laboratories. Teledentistry enabled the dental professionals to consult with each other despite being at distance. Teledentistry not only reducesthe cost of patient care but at the same time extends the radius of dental care service to distant and rural areas and offers comprehensive information that isrequired for thorough analyses [5, 6].
Furthermore, teledentistry helps the dentists to contact the related professionals for sharing patient information such as radiographs, graphical images of periodontal and hard tissues, details of therapies applied on patients, results of lab tests, notes and photos through different mediums. This data sharing is extremely important for dentists and patients both, but it is especially important for the patients who need special consultation and co-operation of dentists as it improves clinical decision-making and enables the dentists to provide better services [7].
[bookmark: _Toc8217676]Internet as aFoundation for Teledentistry
Like all other walks of life, internet is the basis for new and more efficient teledentistry systems. Internet allows the dentists to remain up dated about the innovations in this field and supports a quick transfer of information. Internet is the bases for almost all new systems of teledentistry (immovable and movable) and supports different kinds of long-distance consultation (Real Time, Store and Forward, but Late as well). Internet also allows a swift transfer of large amounts of data. Thesecharacteristics of Internet make it the most suitable and convenient medium for communication in comparison to other Internet-independent forms of telecommunication[2].
Research identifies the internet as the most suitable medium for teledentistry due to its swift speed and minimal cost. It supports all the types of communications, be peer-to-peer or dentist-to-patient. It offers a cost effective yet quick transfer of documents, pictures, radiographs, or laboratory test reports at local and global level. Dentists can examine, diagnose and guide their patients through internet. They can either prescribe them the medicine required or can refer them to somephysically available dentist or other virtual resources that can provide some additional information about the procedures that are required for their further treatment [8].
Internet offers a huge amount of information that is of a great value for dentists and patients both.A number of web pages are available with a host of information about different procedure that can provide guidance about treatments of various ailments and the specialists who are good at them. These pages also provide information about safety measures due before or after a dental procedure. The dentist can give the patients instructions verbally or in printed form but sometime the patients forget this advice or lose the written instructions. In such cases, patients can get help from these pages for detailed relevant instructions that are extremely important for them [9].
Besides being beneficial for consultations, teledentistry is very useful for students and young dentists. It enables them to access Internet-based resources such as on-line libraries and on-line journalsbesides supporting interactions between students and professors. Communication technology, based on Internet, has become a central part of academic life at higher education level across the globe, especially in developed countries [10]. In fact, nowadays students complete a large portion of their academic tasks on-line that saves a large amount of time and energy. On-line teledentistry education is a common sight in developed countries that helps students to select the most suitable time and mode of learning. It is especially valuable for students who live at a long distance or cannot access the university campus due to their personal or professional responsibilities. These on-line courses use message boards where students can post their questions for academic guidance and can submit their assignments. Access to on-line journals is also a valuable facility that enables these students to consult the most current research in their field of interest. These facilities are important and available for undergraduate, postgraduate and continued professional education. Modern telecommunication systems also facilitate on-line video-conferencing, on-line operations and treatments and on-line training courses [11].
[bookmark: _Toc8217677]Digitalized Dentistry
Frequent use of computers and information technology on daily basis in dentistry practices involves capability to process and understand a huge amount of digital data. As the location of these processes is most probably different than data entry location, it requires expertise in telemedical data transport and expert’s opinion about the data obtained. Nowadays, data is saved in digital form that is easy to process and transfer. This inter-human and inter-machine data exchange leads to better patient care and high quality research, training and management in the field of dentistry [9].
Dentists use software for clinic management, for maintenance of electronic patient histories andfor preparing appointment schedules. They also use diagnostic systems, problem-solving software and computerized systems for disease prediction, for evaluation of need for esthetic processes, for procedures planning and for oral surgeries that support the processes of intelligent decision-making. These tools provide information that is valuable for further research in this domain. This is a huge support for professionals and helps them in provision of quality services for their patients [2].
In recent times, different types of software are available for management of dental clinics and dentists can select a package that is suitable for their distinct needs. Success of such software is highly dependent on the features they offer, and dentists need to be mindful about multimedia applications and specialized features they need for their area of practice while selecting a software. It is also important to notice whether the software selected by them is able to interconnect the various modules from different vendors within it and can share essential diagnostic data with other software via internet as it is going to be one of the most significant advantages of using software for management of dental clinics in near future [12]. 
[bookmark: _Toc8217678]Web-Based Appointment System
In a traditional manner, people get medical (including dental) appointments via telephone calls or in person that involves verbal communication with management personals. This real-life communication offers flexibility and people can select a suitable time slot according to their own needs and convenience [13]. But this all requires availability of telephone line and booking staff at patient’s selected time [14] that is why many a times despite availability of suitable time slot, patients cannot get an appointment with the healthcare provider of their choice [15]. 
With emergence of internet as a means of communication, people and organizations are opting it for appointments and scheduling. It has become a popular area of research as well and several studied are conducted to evaluate the level of customers’ satisfaction regarding web-based appointment systems. It is revealed most of the patients are satisfied with these apps and would prefer to use them again [14, 16, 18]. 
Web-based appointment services can be classified in two major categories: SaaS or medical scheduling software as a service and proprietary Web-based scheduling systems whereas SaaS has gained remarkable popularity in recent years. These systems are developed and maintained by IT companies such as ZocDoc and InQuicker that are working in domain of healthcare and offer such services on the bases of paid subscription [19]. Usually, these cloud-based appointment services are integrated in user’s existing management system. On the other hand, proprietary appointment systems are associated with patient portals on the website of healthcare provider [20]. A patient portal refers to a web-based service that enables the patients to access their individual health related information and communicate with relevant professionals at any time [21]. Patients portals are increasingly used in the USA due to legal requirement of MU or meaningful use [22] by federal incentive program that encourages adoption of electronic health record systems. In order to be eligible to receive these incentives, medical facilities have to ensure the use of these portals by patients [23]. 
These two web-based appointment systems can be further classified into two types, asynchronous and real-time where in asynchronous type, patients can request for appointment through emails or electronic forms available on the medical (dental) facility’s website that is manually processed by scheduling staff. On the other hand, in real time mode, patients can directly interact with the medical facilities management system [24]. Both the types of management systems use internet as medium of communication, but asynchronous systems only replicate the appointment process through telephone calls [24] and an appointment request made after office working hours will be processed in next working day. Generally, web-based appointment requests are dealt in the same manner as the appointment requests through phone calls, means they are put in a queue and are considered on their turn [25].
[bookmark: _Toc8217679]Advantages of Online Appointment System
An online appointment system can be explained as a Web-based application that enables people to book their appointments in a convenient and secure manner. These bookings are made online through a device that is connected with internet, be a computer, laptop, tablet or a Smartphone. These applications are called online scheduling software, online booking applications or online scheduler. Patients or their attendants can access these online scheduling systems through a “Book Now” button located at the Web site and/or mobile app. Sometimes it is accessed through a URL provided by dentist or dental clinic. After the person selects date and time, the system spontaneously confirms the booking and records it in the system. This process is swift and does not require any human interaction [26].
Some online scheduling systems offer some other features that include automated e-mail and text message reminders that the system can send to patients and provide them booking for a specific date, message or call recording and record-keeping facilities. These features make it swift and easy to access the data related to a particular appointment and to repeat the patient reminders. The system performs these duties automatically at particular pre-set intervals before the actual appointment time [26].
An online scheduling system is greatly beneficent for administrative staff and patients. Its benefits can be enlisted as the following:
[bookmark: _Toc8217680]Time Effective
Online scheduling systems save plenty of time of staff and patients. Staff does not need to waste their time on the phone booking and management of appointments, and they are able to focus on some more important tasks. Similarly, it saves precious time of patients or their attendants who can access these systems with their convenience without making a call to dental facility in their working hours and sometimes remaining on hold and waiting for a long time that makes the scheduling process even more lengthy and hectic[26].
[bookmark: _Toc8217681]Cost Effective
Online scheduling systems result in a great amount of saving in terms of money as well. First of all, there remains a less need of staff for booking process; secondly the available staff can now be directed towards other tasks. Furthermore, digital scheduling system can reduce the need for staff to work for longer hours and for management to hire more staff members to deal with routine tasks properly [26].
[bookmark: _Toc8217682]24/7Availability
Usually, dental facilities work for limited time and do not provide services round the clock thus patients can access the booking staff only during their working hours. In the case of an online scheduling system, patients can access it with their convenience and at the time of their choice as these systems work 24/7. Additionally, due to increasing use of information technology in daily routine life, people prefer to get booking on-line in comparison to making a phone call as it is usually time consuming [26].
[bookmark: _Toc8217683]Resistance to Adoption
It is observed that the field of healthcare (especially dentistry) is lagging behind in adoption of technology and web-based appointment system is one such example. Research indicates that despite its numerous benefits, many health facilities are reluctant to adopt web-based appointment systems. This trend is global and till the year 2007, only 3.2% of population in leading European countries was using internet for making medical appointments [27] In the year 2008-2009, only 15% of public and around 18% of private healthcare facilities in Italy offered online appointment facility [28] and only 21% of patients used mobile devices for booking an appointment in the year 2012 [29]. Similarly, 7% health facilities in Canada and around 30% healthcare facilities in the USA offer online appointment services [30]. Interestingly, in Scotland, till the year 2014, 67% general practitioners had their own websites but only 10% of them offered online appointment service [31].
Researchers have mentioned various reason for this slow adoption of technology by healthcare facilities. First of all, it involves change of traditional administrative systems and workflows [24, 32, 33]. It also requires heavy investment that hinders the practitioners move from traditional appointment set up to web-based appointment system [32].
Secondly, the real time mode of web-based appointment system does not offer flexibility as they are not able to deal with the cases that are not predefined. As the Web-based appointment systems developed for healthcare facilities are custom-made and are designed on the bases of information provided by the client, they can be more flexible in comparison to similar systems used by other industries such as airlines that follow strict rules [24, 32]. As appointment preferences of physicians and patients can vary and can change with the passage of time [15] so it can be challenging for a real time web-based appointment system to deal with them smoothly and physicians have to compromise their preferred patterns of appointment in order to lodge a real time appointment system [24]. 
Thirdly, patients’ safety is an important concern as these web-based systems cannot differentiate the ordinary medical issues from the conditions that need an immediate handling [24]. Furthermore, system should be able to triage and stratify the risk accurately that is challenging task. Some healthcare facilities exhibit waring messages at their systems in order to refrain the patients to use web-based appointment system in emergency conditions [24] but it is not sufficient as many real time systems still need human handlers to deal with emergency conditions and just a few of them can automatically detect emergency situations [14].
And lastly, medical facilities fear to lose control of their appointment system due to its misuse by patients [34, 35]. Patients’ no-show or late cancellation can waste precious clinical time [33]. Such situations can be avoided by applying predefined appointment rules such as penalty for late cancellation or no-show. In some cases, the patients with regular no-show history can be blocked for further appointments. Healthcare facilities can use automatically generated emails and reminder messages to discourage no-shows [33]. Moreover, some healthcare facilities do not want to disclose the availability of physicians’ open time slots as they think when the patients can see many open time slots, they can consider the physician unsuccessful [36].
Research studies conducted on the topic of web-based appointment systems also revealed some more reasons for adoption of this technology including lack of knowledge about Web-based appointment systems, low level of computer knowledge and skills, unavailability of Internet and personal inclination towards verbal communications [13, 19, 37, 38].
[bookmark: _Toc8217684]Saudi Population’s Interest in Computerized Health Mechanism
Just like other parts of world, use of technology is increasing in Saudi Arabia and people are considering the use of digital health technology (especially teledentistry) a part of effective health management. Research indicates that about 84% of consumers realize that technology can help them in management of their health issues. They use different digital means such as websites (44%), applications (40%), digital platforms (41%) and other tools (14%) for management of their health related issues. It is also observed that some consumers (24%) prefer the use of on-line consultation and on-line monitoring (12%) for health management. Similarly, fitness, diet/nutrition and dentistry related applications are also popular among these consumers and about 46% of them use fitness related applications and 54% of them use diet/nutrition related applications whereas around81% of consumers agreed with the idea that doctors can provide better health care services if they can access and use new technology [39]. Furthermore, 65% of consumers stated that they prefer in-person visits whereas 35% preferred on-line consultation. The consumers who prefer online consultation stated different reasons for their preference including lower costs (50%), convenience in booking and scheduling (37%) and better quality of care (48%). It was also revealed that Saudi consumers tend to track their health-related matters (such as lab tests results) through digital tools and share the data with health practitioners. Furthermore, 76% of these consumers were agreed with the concept of sharing the digital health related data with doctors and 67% were willing to share such data with nurses through wearable applications [39].
It can be postulated that digital health technologies are useful for patients and help them in understanding, monitoring, and gaining control on their health-relatedmatters [39]. In the year 2017, Saudi Ministry of Health introduced “National Model of Care” that highlights the significance of digital health technology in provision of quality health care services and response of Saudi population in this regard was quite favorable and they are willing to use such technology in order to obtain quality healthcare[40].
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[bookmark: _Toc8217686]Chosen Methodology - AGILE
Software development methodologies vary in characteristics depending upon the processes like waterfall, agile and extreme programming etc. Based on the literature review, research carried out and analysis of system requirements of online appointment system, AGILE methodology is used. Since agile methodology is iterative in nature, it focuses on the satisfaction of the customer and customers are directly involved in evaluating the software. Agile methodology follows a development life cycle of a software which includes requirement gathering and analysis, system design, coding and testing. As a result, it delivers an implemented software according to needs and demands of a customer.
[bookmark: _Toc8217687]Justification to AGILE - Methodology
Agile methodology is very fast, flexible and consistent as compared to traditional waterfall model. It is customer centric and it minimizes communication gap between customers and developers. There are several methods in agile methodology, SCRUM approach is used to develop the proposed system. It is one the most widely used agile methodologies. It is based on incremental model and the reason behind choosing this approach is its major component, the role “Scrum Master”. I being developer of the proposed system myself is the scrum master and I am  responsible for self-organization and maintenance of development progress in a series of sprints. This approach helped me to develop, test and organize features of the proposed system and also it made it possible for me to eliminate re-occurring errors and finish the project in time.	
[bookmark: _Toc8217688]Software Tools
For development of this application, following source tools were chosen to perform various tasks:
Notepad++ Is is a free to download and use, plain text editor used widely by developers for Microsoft Windows and other operating systems. It supports several languages like perl, python,c++ etc and is used to write and edit code. In this project it  is used to write code of HTML, CSS, PHP and JavaScript . Its has very useful feature like syntax highlighting, correcting and auto-completion etc
WAMP Server It is a free and open source software which empowers technologies, processes, and machines to link and work together and it stands for windows, apache, mysql and PHP. It is eay to install and it is available on LINUX platform as well. For Linux, same features are available in LAMP which stands for LINUX, Apache, MySql and PHP.
[bookmark: _Toc8217689]Hardware Tools
The following hardware is used in the development of this application
· DELL  core i5 Laptop with x64 Microsoft based operating system (Windows 8.1)

[bookmark: _Toc8217690]System Design/Requirements
[bookmark: _Toc8217691]System Overview
A web-based appointment management system is implemented for booking an online appointment and keeping an online medical history. Patients can sign up online, view the dentist profile and book an appointment while sitting at their homes by using a web browser. Two different types of actors are using this appointment system: a registered user (patient), which can be registered to the system, view the dentist profile and book an appointment. A registered user (dentists), which can log in to the system with a valid username and password he/she can accept patient's appointment request and update medical record after any patient visits them. The functionality and other features of this application are explained in more detail in this chapter. 
The main characteristics of the system are the following: any user either a dentist or a patient will have an independent id, name and a password. The dentist can confirm or cancel the appointment time and update medical history of the patients. The user (patient) can get, change or can request for an appointment time and view medical record and previous history.

[bookmark: _Toc8217692]System Requirements
To better explain the requirements and functionalities of the system, use cases are explained below. The main use case diagram is as follows:
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Use case details for administrator, patients and dentists are as follows:
[bookmark: _Toc8217693]Admin Dashboard
The administrator of this application is responsible to view all the dentist and patients. The administrator is also able to add new dentist. All the use cases to perform these operations are as follows:
1) Login To the application
2) View the list of all registered Patients
3) View the list of all available dentists
4) Add new Dentists
5) Change Password
6) Logout

Login to the system

	ID
	1

	Title
	Admin Login

	Description
	The administrator logs in to the system and want to peform from the list of following operations
· View List of all Registered Patients
· View List of all Available Dentists
· Add New Dentists
· Change Password


	Primary Actor
	Adminstrator of the application

	PreCondition
	The administrator should has a valid username and password

	Post Condition
	The admin dashboard is accessible to the administrator.

	Main Success Scenario
	1. The administrator is able to view list of all registered patients.
2. The administrator is able to view list of all available dentists.
3. The administrator is able to add new dentist and his/her qualification and experiences.
4. The administrator is able to change password.
5. The administrator is able to log out from the system.

	Frequency of Use
	Every time when the administrator wants to perform administrative operations.

	Priority
	High



View List of all registered patients

	ID
	2

	Title
	View List of all registered patients

	Description
	The administrator logs in to the system and wants to view the list of all Registered Patients


	Primary Actor
	Adminstrator of the application

	PreCondition
	The administrator should be logged in with a valid authentication

	Post Condition
	The admin dashboard is accessible to the administrator.

	Main Success Scenario
	1. The list of all the registered patients is populated in the dashboard which will show name, contact number and email address of the patients.


	Frequency of Use
	Every time when the administrator wants to view list of all registered patients

	Priority
	High




View List of all available dentists


	ID
	3

	Title
	View List of all available dentists

	Description
	The administrator logs in to the system and wants to view the list of all available dentists.


	Primary Actor
	Adminstrator of the application

	PreCondition
	The administrator should be logged in with a valid authentication

	Post Condition
	The admin dashboard is accessible to the administrator.

	Main Success Scenario
	1. The list of all the available dentists is populated in the dashboard which will show name, contact number email address, qualification and professional experiences of the dentists.


	Frequency of Use
	Every time when the administrator wants to view list of all available dentists

	Priority
	High





Add NewDentist

	ID
	4

	Title
	Add new dentist

	Description
	The administrator logs in to the system and wants to add personal, educational and professional information of a dentist


	Primary Actor
	Adminstrator of the application

	PreCondition
	The administrator should be logged in with a valid authentication and is able to view form for adding a new dentists

	Post Condition
	The administrator is able to add information in the form fields..

	Main Success Scenario
	1. The administrator successfully adds the information about the dentists and a new record is created in the database and system notifies the administrator that a new dentist has successfully added into the application.


	Frequency of Use
	Every time when the administrator wants to add information about a neww dentist.

	Priority
	High




Change Password

	ID
	5

	Title
	Change Password

	Description
	The administrator logs in to the system and wants to change current password.


	Primary Actor
	Adminstrator of the application

	PreCondition
	The administrator should be logged in with a valid authentication and is able to click the link “change password”

	Post Condition
	The current password has been changed with the new password

	Main Success Scenario
	1. The administrator successfully changes the password and the session gets destroyed. This administrator has to login again with the newly updated password


	Frequency of Use
	Every time when the administrator wants to change password of his/her account.

	Priority
	High



The following sql update statement is used to change the password of the administrator:

“UPDATE adminuser SET password='$newpass' WHERE serial='$id'”

In the above statement, $newpass is the new password enter by administrator and $id the id of the administrator who is changing the password.

Logout
	
	ID
	6

	Title
	Log out

	Description
	The administrator logs in to the system, perform desired operations and wants to logout from the application.


	Primary Actor
	Adminstrator of the application

	PreCondition
	The administrator should be logged in with a valid authentication and is able to click the link “log out”

	Post Condition
	The administrator logs out of the application

	Main Success Scenario
	1. The administrator successfully logs out from the application and the application redirects to login page. 


	Frequency of Use
	Every time when the administrator logs in and want to quit..

	Priority
	Critical



[bookmark: _Toc8217694]WEB Portal for Patients

This portal provides a user friendly interface to the registered patients where they are able to perform following operations:

1. Register in the application
2. Take an appointment
3. View pending appointments which are not yet confirmed by the dentist.
4. Confirmed Appointments 
5. Previous history of appointments and dentists remarks
6. Change Password
7. Logout from the System.

                All the use cases are as follows:
Register:

	ID
	7

	Title
	Register

	Description
	A patients gets registered to take an appointment online


	Primary Actor
	Patients

	PreCondition
	The patient visits the website and click on the register button to get him/ her self registered

	Post Condition
	The patient gets a registration form to input his/her details for getting registered

	Main Success Scenario
	1. The patient gets registered in the application and a unique id is assigned to him/ her and the corresponding record is saved in the database


	Frequency of Use
	Every time when any patient wants to get him /her self registered

	Priority
	Critical



Taking an Appointment

	ID
	7

	Title
	Take an Appointment

	Description
	A registered user (patient) takes an appointment from the desired dentist.


	Primary Actor
	Patients

	PreCondition
	The patient should be logged into the application with a valid id and is authenticated by the system

	Post Condition
	The patient gets an appointment form to fill the following fields before applying for the appointment.
1. Pick Up the Date
2. Select a dentists
3. Select available timings of the available dentists. Only those time slots will be visible for which no patient has applied before.

	Main Success Scenario
	1. The patient successfully applies for the appointment to a dentists.
2. The system notifies the patient that the request has been received and the patient will be able to see the applied appointment in the list of his pending appointments


	Frequency of Use
	Every time when any patient wants to take an appointment from any dentist.

	Priority
	Critical



The patient picks up the date and the dentist. The application then checks the available time slots of the selected dentist on the selected date using the jquery AJAX function. This function requires the date and id of the dentist and it then returns the available time slots of that dentist on the runtime. The code for this function is as follows:
<script type="text/javascript">
	$(document).ready(function() {
		$('#app_doctor').on('change',function(){
			var app_doctor = $(this).val();
			var app_date = $("#app_date").val();
        if(app_doctor && app_date){
            $.ajax({
                type:'POST',
                //url:'appointdata.php',
				url:'datajax.php',
                data:'app_date='+app_date+'&app_doctor='+app_doctor,
                success:function(html){
                    $('#app_timing').html(html);
                    //$('#app_timing').html('<option value="">Select Dentist first</option>'); 
                }
            }); 
        }
else {
            $('#app_timing').html('<option value="">Select Dentist first</option>'); 
       }
		});
}); 
</script>
This function gets date and selected dentist and pass it to the php file to select available time slots of the selected dentists using the following sql statement:
"SELECT app_timing FROM timings WHERE NOT EXISTS(SELECT app_time FROM appointment WHERE appointment.app_time=timings.app_timing AND appointment.doc_id='$docid' AND appointment.app_date='$appdate')

View Pending Appointments

	ID
	8

	Title
	View pending appointments

	Description
	A registered user (patient) is able to view the list of appointments which are not yet confirmed by the doctor.


	Primary Actor
	Patients

	PreCondition
	The patient should be logged into the application with a valid id and is authenticated by the system

	Post Condition
	The patient gets a list of pending appointments


	Main Success Scenario
	1. The patient is able to see the appointments which are still pending and not confirmed by the dentists


	Frequency of Use
	Every time when any patient wants to view the pending appointments.

	Priority
	High


	
The pending appointments are those whose status is 0 The following sql select statement is used to get the list of pending   appointments:
SELECT a.appno,a.app_date,a.app_time,a.med_rep,d.doc_name FROM appointment a INNER JOIN doctors d ON a.doc_id=d.doc_id WHERE a.pid=’$pid’  AND a.status=0



View Confirmed Appointments

	ID
	9

	Title
	View confirmed appointments

	Description
	A registered user (patient) is able to view the list of appointments which are confirmed by the dentist.


	Primary Actor
	Patients

	PreCondition
	The patient should be logged into the application with a valid id and is authenticated by the system

	Post Condition
	The patient gets a list of confirmed appointments


	Main Success Scenario
	1. The patient is able to see the appointments which are confirmed by the dentists and the patient has to visit the dentists on the mentioned date and timings


	Frequency of Use
	Every time when any patient wants to check whether the dentist has confirmed his/ her appointment or not

	Priority
	Critical




The confirmed appointments are those whose status is 1 The following sql select statement is used to get the list of confirmed  appointments:
SELECT a.appno,a.app_date,a.app_time,a.med_rep,d.doc_name FROM appointment a INNER JOIN doctors d ON a.doc_id=d.doc_id WHERE a.pid=’$pid’ AND a.status=1

View Previous History

	ID
	10

	Title
	View previous history

	Description
	A registered user (patient) is able to view the details of his /her previous visit to the dentists including date, time and medical report by the dentists


	Primary Actor
	Patients

	PreCondition
	The patient should be logged into the application with a valid id and is authenticated by the system

	Post Condition
	The patient gets all the details about his/ her previous visists


	Main Success Scenario
	1. The patient is able to see his/ her previous record


	Frequency of Use
	Every time when any patient wants to check his previous record

	Priority
	Critical



The system shows the details of those appointments whose status is 1 and a medical report is available for this appointment The following sql select statement is used to get the history of the patients:
SELECT a.appno,a.app_date,a.app_time,a.med_rep,d.doc_name FROM appointment a INNER JOIN doctors d ON a.doc_id=d.doc_id WHERE a.pid='$pid' AND a.med_rep!=' '

Change Password

	ID
	5

	Title
	Change Password

	Description
	The patient logs in to the system and wants to change current password.


	Primary Actor
	A registered user (patient)

	PreCondition
	The patient should be logged in with a valid authentication and is able to click the link “change password”

	Post Condition
	The current password has been changed with the new password

	Main Success Scenario
	1. The patient successfully changes the password and the session gets destroyed. The patient has to login again with the newly updated password


	Frequency of Use
	Every time when the patient wants to change password of his/her account.

	Priority
	High



	The following sql update statement is used to change the password of the patients:

“UPDATE patients SET password='$newpass' WHERE serial='$id'”

In the above statement, $newpass is the new password enter by the patient and $id the id of patient who is changing the password.

Logout from the System
	
	ID
	6

	Title
	Log out

	Description
	The patient logs in to the system, perform desired operations and wants to logout from the application.


	Primary Actor
	Aa registered user (patient)

	PreCondition
	The patient  should be logged in with a valid authentication and is able to click the link “log out”

	Post Condition
	The patient logs out of the application

	Main Success Scenario
	1. The patient successfully logs out from the application and the application redirects to login page. 


	Frequency of Use
	Every time when the patient logs in and want to quit..

	Priority
	Critical



[bookmark: _Toc8217695]Web Portal for Dentists
This portal provides a user friendly interface to the registered dentists to perform the following operations:
1. View the requested appointments
2. Confirm an appointment
3. Cancel an appointment
4. Check Previous History of the patients whose appointments have been confirmed.
5. Add Medical Prescription of the patients
6. Change Password
7. Logout
	All the use cases for performing above mentioned operations are as follows:
View Requested Appointments

	ID
	11

	Title
	View Reuested Appointments

	Description
	The dentists logs in to the system and view the appointments requested by the patients


	Primary Actor
	A registered user (dentists)

	PreCondition
	The dentists  should be logged in with a valid credentials .

	Post Condition
	The list of requested appointments is visible to the dentisyt.

	Main Success Scenario
	1. The dentist is able to view the list of the appointments requested by the patients and also have the options to confirm or cancel any appointment.. 


	Frequency of Use
	Every time when the dentist logs in and want to check requested appointments

	Priority
	Critical



The system generated the list of appointments which are requested to a dentists having status  0. The following sql statement is used to get the desired results:
SELECT a.appno,a.pid,a.app_date,a.app_time,a.status,p.name FROM appointment a INNER JOIN patients p ON a.pid=p.pid  WHERE doc_id='$doc_id' AND status=0

Confirm an appointment

	ID
	12

	Title
	Confirm an Appointment

	Description
	The dentists logs in to the system, view the pending appointments requested by the patients and confirms appointment / appointments.


	Primary Actor
	A registered user (dentists)

	PreCondition
	The dentists should be logged in with a valid credentials.

	Post Condition
	The dentist is able to confirm an appointment

	Main Success Scenario
	1. The dentist confirms  the appointment and all the  record is updated in the system.
2. The dentist and the patients are able to see the appointment in the list of confirmed appointments


	Frequency of Use
	Every time when the dentist logs in and want to confirm any appointment/ appointments.

	Priority
	Critical


The dentist clicks on the confirm button and the system updates the status of the appointment from 0 to 1. The following sql statement is used to get the desired results:
UPDATE appointment SET status=1 WHERE appno='$appointment' AND doc_id='$doc_id'
Cancel an Appointment

	ID
	13

	Title
	Cancel an Appointment

	Description
	The dentists logs in to the system, view the pending appointments requested by the patients and cancel appointment / appointments.


	Primary Actor
	A registered user (dentists)

	PreCondition
	The dentists should be logged in with a valid credentials.

	Post Condition
	The dentist is able to cancel an appointment

	Main Success Scenario
	1. The dentist cancels  the appointment and all the  record is updated in the system.


	Frequency of Use
	Every time when the dentist logs in and want to cancel any appointment/ appointments.

	Priority
	Critical



Check History

	ID
	14

	Title
	Check History 

	Description
	The dentists logs in to the system, view the confirmed appointments and able to check the history of the confirmed appointment


	Primary Actor
	A registered user (dentists)

	PreCondition
	The dentists should be logged in with a valid credentials.

	Post Condition
	The dentist is able to check history of a patient whose appointment has been confirmed by the dentists

	Main Success Scenario
	1. The dentist checks the history of the patient whose appointment has been confirmed.


	Frequency of Use
	Every time when the dentist logs in and want to check history of the patient whose appointment has been confirmed

	Priority
	Critical


The system enables the dentists to check the history of a patient by clicking on the check history button. When the dentists clicks on the check history button, the following  jquery AJAX function is called using the patient id as the parameter.
<script type="text/javascript">
	$(document).ready(function(){
		$(document).on('click','#pat',function(){
			
			var pid = $(this).val();
			if(pid)
			
				$.ajax({
					type:'POST',
					url:'jaxpat.php',
					data:'pid='+pid,
					success:function(html){
						$('#pat_history').html(html);
					}
				});
			
		});
	});
</script>
The above functions calls a php file and fetch the desired results using the following sql statement.
SELECT appno,app_date,app_time,med_rep FROM appointment WHERE pid='$pid'

Add Medical Prescription
	ID
	15

	Title
	Add Medical Prescription

	Description
	The dentists logs in to the system and adds his analysis about the patient


	Primary Actor
	A registered user (dentists)

	PreCondition
	The dentists should be logged in with a valid credentials.

	Post Condition
	The dentist is able to add medical prescription of a patient

	Main Success Scenario
	1. The dentist adds his analysis and the record is updated in the database


	Frequency of Use
	Every time when the dentist logs in and want to add medical examination results of a patient.

	Priority
	Critical



The dentist adds the meaning full information and the system updates the records in the database. The system enables both the dentists and the patient to view the medical report.
Change Password
	ID
	5

	Title
	Change Password

	Description
	The dentists logs in to the system and wants to change current password.


	Primary Actor
	A registered user (patient)

	PreCondition
	The dentists should be logged in with a valid authentication and is able to click the link “change password”

	Post Condition
	The current password has been changed with the new password

	Main Success Scenario
	1. The dentists successfully changes the password and the session gets destroyed. This dentist has to login again with the newly updated password


	Frequency of Use
	Every time when the dentistsdministrator wants to change password of his/her account.

	Priority
	High





The following sql update statement is used to change the password of the administrator:

“UPDATE doctors SET password='$newpass' WHERE serial='$id'”

In the above statement, $newpass is the new password enter by the dentist and $id the id of the patient who is changing the password.

Logout

	ID
	6

	Title
	Log out

	Description
	The dentists logs in to the system, perform desired operations and wants to logout from the application.


	Primary Actor
	Aa registered user (dentists)

	PreCondition
	The dentist  should be logged in with a valid authentication and is able to click the link “log out”

	Post Condition
	The dentists logs out of the application

	Main Success Scenario
	1. The dentist successfully logs out from the application and the application redirects to login page. 


	Frequency of Use
	Every time when the dentist logs in and want to quit..

	Priority
	Critical


[bookmark: _Toc8217696]System Design:
The application architecture is of the developed system is divided into two parts. One is server sided while the other is client side. Client side is the user friendly inter face developed using HTML and CSS while the combination of PHP scripts and MySql Queries cover the server side. The following figure shows the architecture of the developed system:


WEB Browser
http request By PHP

Receive Data From PHP

Apache Server FOR PHP
User Interface Developed using HTML, CSS & Javascript

DATA
SQL query
MySQL Server








[bookmark: _Toc8217697] Implementation

The application is developed on the web platform where the main controller is admin who is responsible for adding doctors and their information. The front-end design is very user friendly and responsive in nature. The database is placed on the server which is accessible patients, doctors and administrators. The database maintains all the record of timings and appointments. When any new patient gets registered, the information is first saved into the database and then the patient is able to use this application. The application has four basic components:
1) Database Server
2) Web portal for administrator
3) Web portal for patients
4) Web portal for doctors

Databsae Server
The database named dentists used for the application is placed on this server and it has the following tables:
1) AdminUser
2) Doctors
3) Doctor Qualification Table
4) Patients
5) Appointment
6) Timming

Admin User:
This table define the users which will be responsible for administrating this   application. It has the  following fields:
1) Serial
2) Name
3) Username
4) Password
The username and password from this table will be used to authenticate the  administrators before they can use this application.
Doctors :
This table defines the dentists which will be using this system. It contains dentists information related to their personal information. This table has the following fields:-
1) Dentist ID Id (doc_id)
2) Dentist Name (doc_name)
3) Dentist Password for logging into the application (password)
4) Email address of the dentists (email)
5) Contact Number of the dentist (contact)


Doctor Qualification:
This table defines the professional profiles of dentists which will be using this system. It contains dentists information related to their profession, education and experiences. This table has the following fields:-
1) Serial 
2) Dentist ID (doc_id) it comes form the doctors table so as to associate  the record with a specific dentist.
3) Highest Qualification of Dentist (degree)
4) Experiences of Dentist (experience)

Patients:

This table defines the user which will be using this application to take appointments. It contains all the necessary data of the user like name, email address and contact number etc. When any new user gets registered, the information is stored in this table and data from this table is also used to authenticate the users before they take any appointment by using this system. It has the following fields:


1) A unique Patient ID (pid)
2) Name of the patient (name)
3) E-mail address of the patient (email)
4) Contact Number of the Patient (Contact)
5) Password (password)
The email address and password from this table is used to authenticate the users before the login to this application.
Timings: 
This  table contains all the list of available time slots for the patients to take appointment according to their desired time slot. It has the following fields:
1) ID
2) Time Slots (app_timing)
Appointment: 
This table contains the details of all appointments requested by the users. The   details include date, time, patient information and dentists information to whom the patient has requested for the appointment. It has the following fields:
1) Appointment Number (appno)
2) Patient ID of the patient who has requested for the appointment (pid) and it comes from the patient table so as to get all the information from patients table associated to this patient id.
3) Dentist ID of the dentist to whom the patient has requested for the appointment (doc_id) and it comes from the doctors table so as to get all the information from doctors table associated to this dentist id.
4) Appointment date as requested by the patient. (app_date)
5) Appointment time as requested by the patient (app_time) and it comes from the timings table.
6) Status of the appointment (status). 0 for the appointments which are not yet confirmed and 1 for the appointments which are confirmed by the dentists
7) Report after the checkup and examination by the dentist. (med_rep).
Testing:
For software quality assurance, testing is a critical task to do. It is very necessary to perform a detailed testing of an application before deploying it. Many studies show that the root cause of failure of software is that the testing is not performed properly. In view of this , a detailed testing is performed so as to check whether the application is functioning smoothly or not. Four types of testing is performed in this system which are as under
Unit Testing and Results:
Unit Testing is performed in this appointment system by testing each module including patient registration, login and make an appointment. The test cases for unit testing are as follows:

Registration:
	Serial
	Test Case Scenario
	Expected Outcome
	Actual Outcome

	1
	Leave Any Field Empty and Press Register Button
	System will prompt user to fill empty fields
	As Desired

	2
	Enter Invalid Email Address
	System will prompt user to input a valid email address
	As Desired




Login: 
	Serial
	Test Case Scenario
	Expected Outcome
	Actual Outcome

	1
	Leave Any Field Empty and Press Login Button
	System will prompt user to fill empty fields
	As Desired

	2
	Enter unregistered Email Address and wrong password
	System will prompt user that you are trying to login with wrong credentials
	As Desired

	3
	Enter registered E-Mail Address and Password
	System will redirect to the portal where the user can make appointments and view desired Information
	As Desired



Make an Appointment:
	Serial
	Test Case Scenario
	Expected Outcome
	Actual Outcome

	1
	Choose Available timings before selecting the dentists
	System will prompt user to select dentist first
	As Desired

	2
	Choose Available Dentist and corresponding time slot
	System will a message of provisional appointment
	As Desired



Change Password
	Serial
	Test Case Scenario
	Expected Outcome
	Actual Outcome

	1
	Leave Password Field Empty and Press Change Password Button
	System will prompt user to fill empty field
	As Desired

	2
	Enter Valid Password
	System will show a message that password successfully change and system will close the previous session.
	As Desired




 Confirm An Appointment:
	Serial
	Test Case Scenario
	Expected Outcome
	Actual Outcome

	1
	Dentist clicks the confirm button
	System confirms the appointment of the patient who applied for it and also set the status as confirmed
	As Desired



 Cancel An Appointment:
	Serial
	Test Case Scenario
	Expected Outcome
	Actual Outcome

	1
	Dentist clicks the cancel button
	System cancels the appointment of the patient 
	As Desired



System Testing and Results:
The system testing is performed to check all the modules are working properly or not.
	Serial
	Test Case
	Objective of the Test
	Status

	1
	Register
	Patients can sign up to make use the system
	Passed

	2
	Login
	Users can login to use the system
	Passed

	3
	Change Password
	Users should have a facility to change their password whenever they want
	Passed

	4
	Make an Appointment
	Patient can make appointments online
	Passed

	5
	Confirm or Cancel the Appointment
	A dentist should be able to confirm or cancel any appointment
	Passed




Usability Testing and Results:
This type of testing is performed to check whether the functionality of a module synchronizes with the interface or not. The tester rates the testing from 1 to 10: 1 for poor results and 10 for best results. The results of usability testing for this system are as follows:

	Serial
	Feature
	Rating

	1
	Registration
	9

	2
	Login
	9

	3
	Change Password
	8

	4
	Make an Appointment
	10

	5
	Confirm or Cancel the Appointment
	9

	6
	History of the Patient
	8

	7
	Appointment of Patient and Dentists
	8



Acceptance Testing and Results:
Acceptance testing is performed to check whether the software is developed according to requirements given by the user or not. Acceptance testing for this system is performed according to requirements of this appointment system. The results are as follows:
	Serial
	Feature
	Rating

	1
	Registration
	10

	2
	Login
	10

	3
	Change Password
	10

	4
	Make an Appointment
	10

	5
	Confirm or Cancel the Appointment
	7

	6
	History of the Patient
	9

	7
	Appointments of Patient and Dentists
	10



[bookmark: _Toc8217698]Conclusions and Recommendations
Online health care systems are very useful, centralized and easily accessible to all the people. Keeping this in view, this application is developed for dentists where the patients can get register themselves and take appointments online without calling or going physically. Although, this application is simple and easy to use but it helps in solving prevailing problems of taking appointment using manual process using file keeping. On one hand this application facilitates dentists on the other hand this application is useful for patients as well. This application maintains an online medical record; and gets an appointment online and provides as equal opportunity to all dentists to be reached by the public. 
The main idea behind the development of this application was to keep this application user friendly. Usually developing any software system (either web based or desktop based) comprises upon three basic steps: planning, design, and the testing phase. After finalizing the basic requirements and core functionalities that should be met by the system, it was also important to decide which technologies to use for the development of this appointment management system. For this purpose, a detailed literature review was conducted. Next, use-case diagrams were used. The purpose for drawing use case diagram was to explain not only functionalities but also to write down the requirements for each user in an efficient and effective manner. At the moment, this system works on basic functionalities like, requesting an appointment, confirmation of appointment, cancellation of appointment, add medical prescription and view history. But in future, this system can be upgraded to a complete and intelligent hospital management system. For example, different pharmacies and laboratories can also be registered with this system. And when the doctor prescribes some medicine and asks patients to have some tests, the patient can just go to any pharmacy registered with the system and get the medicine after showing his ID. In the same way, if a doctor advices some tests to the patients, the patients can go to any laboratory registered with the system. Registered pharmacies and laboratories would not have access to all the data of patients and doctors rather they have some limited access to the patient data like what is prescribed by the doctor and they can add the report result into the patient’s database. Online follow up is another feature which can be added further in this system .This will help patients who are living in faraway places and have to come multiple times for the “laboratory test results” and “doctors' advice/ follow-up appointment” based on those tests. So, after the laboratory tests, patients just have to book an online time and they can have an online conversation with the doctor. In future, the financial management module will be added to this system so as to check that how many patients have visited and generate reports accordingly; furthermore, an online payment system will also be included to the financial module of this system.
[bookmark: _Toc8217699]Reflection
This project has been a challenging journey for me. Initially a detailed research has been conducted in order to construct the development methodology. While selecting an appropriate methodology, I had looked into several software development methodologies but majority of them were based on traditional waterfall model. The simplicity, flexibility and outcome oriented approach of agile methodology forced me to adopt it. I used PHP language to implement this system because it is a widely used language and whenever any developer gets stuck, quick help is available. Also, it offers much more efficiency and fast coding as compared to other programming languages.
The online dentist appointment system has been designed and developed aiming to introduce the online appointment platform for dentists. The proposed system is a basis for online appointment system not only for the dentists but also for all the doctors. During the development phase of this system, I had strictly followed time management and focused on the development, implementation and usage of the system. My personal reflection is evaluated down below:
[bookmark: _Toc8217700] Time Management
Since the start of development, I have focused on planning and prioritizing the tasks. During the analysis phase, I carried out initial planning and finalized the structure of the system. Time management was strictly implemented in order to develop the system in time and document the development. During the development phase, I have prioritized on improving programming skills and new reforms in web development. 
[bookmark: _Toc8217701] Limitations and Future Work
One way, the proposed system lacks is that it is a simple online appointment system where patients can take appointments and dentists can process the appointments. This system has not the functionality to generate reports which can be added in the future and also it can be enhanced to a complete hospital management system in future.
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