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Analysis and Design of an information system for online
Doctor appointment using UML.

Abstract

This Thesis aims to analysis and design of an information system for online doctor
appointment using UML. This system will help to manage online doctor appointments, it
focuses on keeping track of appointments and the patients involved. to solve hassle free
Health support. Bangladesh is a developing country also 68.34% is a rural area (1), there is
not sufficient doctors’ facilities, and for this reason, lots of people suffer a lot, sometimes
they don’t have the option to visit the city area it will be more costly and time-consuming,
in this case online doctor appointment booking system can fix the problem. It will be a
cost-saving, time-consuming hassle-free, and user-friendly system.

The theoretical section of the thesis covers the basic ideas of background information
system design and development, requirement analysis, modeling system, UML (Unified
modeling language), and user interface.

In the practical section of the thesis is focus analysis of the patients’ requirements and
creates a plan for the system based on those requirements. This information system design
includes an interaction model, a class model, and a state model.

The final output of the thesis is a system design using UML (Unified modeling language)

and a user-interactive prototype of an information system.

Keywords: Information system, analysis and design, UML, Class model, interaction model,

state model, prototype, online doctor appointment.



Analyza a navrh informacniho systému pro online
lékarské jmenovani pomoci UML.

Abstrakt

Cilem této prace je analyzovat a navrhnout informacni systém pro on-line 1ékarské schizky
pomoci UML. Tento systém pomuze spravovat on-line lékaiské schiizky, zaméfuje se na
sledovani schiizek a zucastnénych pacienti. Vyuzijte bezplatnou zdravotni péci. Bangladés
je rozvojova zeme také 68.34% je venkovska oblast (1), neni dostatek 1ékarskych zafizeni,
a z tohoto divodu mnoho lidi trpi hodné, nékdy nemaji moznost navstivit méstskou oblast
to bude drazsi a Casoveé narocné, v tomto piipadé on-line Iékar schiizku rezervacni systém
muze vyftesit problém. Bude to nakladove usporny, Casové naro¢ny a uzivatelsky piivétivy
systém.

Teoreticka Cast prace pokryva zakladni myslenky navrhu a vyvoje informacnich systém,
analyzy pozadavkl, modelovani systému, UML (Unified Modeling Language) a
uzivatelského rozhrani.

V praktické Casti prace se zaméfuje na analyzu pozadavka pacient a vytvafi plan pro
systém zalozZeny na téchto pozadavcich. Tento design informacniho systému zahrnuje
interak¢ni model, tfidni model a stavovy model.

Kone¢nym vysledkem prace je systémovy design pomoci UML (Unified Modeling

Language) a uzivatelsky interaktivni prototyp informacniho systému.

Klic¢ova slova: Informacni systém, analyza a design, UML, tfidni model, interak¢ni model,

stavovy model, prototyp, on-line Iékaiské schiizky.
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1. Introduction

Nowadays, everything is going digital, which makes life easier. However, difficulties persist
for the people living in Bangladesh's rural, particularly in accessing medical care. The
proposed system solution to this issue is to develop an online doctor appointment platform
that would make it simple for residents of villages to schedule doctor's visits. With this
system, patients will be able to access doctor support from anywhere at any time by using
their computers, laptop, tab, smartphones etc.

Achieve benefit from this information system patients need to register the system, after
registration they will able to login in the system after that they will able to see doctor list
with their specialties, patients can see the available time date for doctor appointment, make
appointment, online payment, admin will check doctor availability and will approve the
request, patients will get email confirmation and patients will able to see the appointment,
they will able to cancel or change the appointment,

The admin can add or remove doctor and can view the user and doctor details. They admin
can manage the waiting list.

This Thesis will cover analysis and design of the system using UML (Unified modeling
language), of online doctor appointment system, software architectural solution based on
software design and analysis. It will show a prototype, before implementation this system
and database design will indicate how it will be with online doctor appointment information

system.
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2. Objectives and Methodology

2.1 Objectives

The main goal of this thesis is analysis and design of an information system for online
doctor appointment, this information system focuses to helps Bangladeshi people
where most of the people live in the rural area, this information system helps them to
make an appointment without physical presences. The benefit of the system hassle free
health support, reduce time and cost. User Registration, login and other functionalities
will represent using UML, this part will be made as a web- based prototype these will
be the practical part of work.

2.2 Methodology

This work consists theoretical and practical. In theoretical part study of relevant
information from multiple reliable sources, such as scholarly publications, scientific
journals, and online sites. Gained knowledge will execute on following practical part.
In practical part for implement the system will use UML diagrams such as use case for
visualizing user interactions and system functionalities. Class diagrams will use the
static structure, representing entities like patients, doctors, and appointments etc.
Sequence diagrams and activity diagrams will use for dynamic aspects of the system.
The work concludes with the design of the potential user interface for the information
system. The prototype will serve as web-Based application using programming

language HTML, CSS, JavaScript.
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3. Literature Review

3.1 Introduction

Bangladesh is developing country with large population, A large number of people
live in village area, (2) where doctors is not available, difficult to get proper health
support, in Bangladesh internet and smart phone is available in everywhere, in this
case online doctor appointments system can fix this problem, it will help to village
people and doctors both ends,

Currently people are taking appointments physically, it’s difficult for village people to
visit city area for specialties doctors. Many hospitals adopt computerized appointment
system, where system is not efficient and some technical gaps between system and
human still there are lots of functionality missing like video conferencing, online
payment, view doctors’ details etc. still patients need to visit hospital or some clinic.
There are no virtual facilities introduced yet.

The main goal of the thesis is an efficient online doctor appointment system to reflect
patients’ satisfaction and get revenue.

The Online appointment system aims to optimize workflow and minimize waiting
times while reducing costs and hassles. It is an active appointment system bridge that
links timely access to the services and efficient healthcare system. In Bangladesh
hospital handles large number of patients without schedules, poor services, in this case
people loss their valuable time and face lots of difficulties

Physically appointment books are time-consuming and limited, especially for small
clinics where doctors run their own practices, still they are using paper-based
scheduling system. The most important thing is the staff members who handle these
appointments, sometimes they become confused and frustrated with the heavy number
of patients traffic and the manual process. Web-based appointment systems are faster
than paper-based systems. it enables numerous users to access the system

simultaneously. (3).
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3.1.1 Domain Research

Patients’ management:

Time, technology, and the fast-growing population have all contributed to the introduction
of the online Doctor appointment system. patients’ management system is one of the key
factors that has been inspired for develop online doctor appointment system. In the modern
healthcare industry, patient services are a crucial component. The purpose of this system is
to offer an online doctor appointment system with healthcare support and services that

measures optimal performance. (4)

Doctors’ facilities:

In Bangladesh, there are 18.2 doctors per 10,000 people in urban regions but just 1.1 doctors
per 10,000 people in rural areas. The bulk of the nation's population is served by unqualified
or semi-qualified healthcare practitioners, who are more concentrated in rural areas. Trained
healthcare providers, especially medical doctors, are mostly located in major cities. In
Bangladesh, for instance, the population residing in the four largest cities—Dhaka,
Chittagong, Rajshahi, and Khulna—is served by 35% of doctors and 30% of nurses, whereas
the population residing in rural areas is served by less than 20% of health workers.

In addition, there has been a significant discrepancy between occupied and authorized
posts.10 The Bangladesh Health Facility Survey of 2014 states that 62% of the authorized
doctor jobs are filled at the district and sub-district levels; in contrast, the percentage is less

than 25% in more rural areas, like the union level (5).

Waiting time:

Long time waiting is very alarming issue for patients using village center in developing
countries like Bangladesh. In Bangladesh there are no online doctor appointment system
they manage it manually, so everyone visits doctors without appointments, and they wait
very long time (6), this is why patients face problem very much. For this problem online
appointment system saves waiting time and healthy environment.

Three main categories of research, including primary care clinics, specialty clinics, and
surgery appointment scheduling, were identified based on patient health care service

requirements (7).
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Patients appointment Consideration:

The main aim of the online appointment system is to provide an optimal policy and achieve
a positive balance between the performance of doctors and patients. Certain factors, such as
patient urgency, punctuality, no-shows, cancellations, and service processes, influence how
well an appointment goes. These criteria are used as a baseline while creating a well-thought-

out web-based appointment system (8).

Inaccurate arrival:

In Bangladesh most of patients come Without or with appointment an appointment in
hospital or clinic, lots of people arrive earlier or some are delay which could be make
collision in patients waiting room and create unhealthy environment (9), sometimes doctor
arrival inaccurate time, this big reason is transportation and huge traffic in Bangladesh. This

is why doctors and patients arrive at an inaccurate time and arise unusual issues (10).

3.2 Information system

An information system comprises people, data, procedures, and technology arranged in a
comprehensive framework for gathering, processing, storing, and sharing information for
efficient decision-making and smooth coordination within the organization. Transaction
processing, management, decision support, and executive information systems are just a few
of the several types of information systems that can be categorized. With the use of these
technologies, an organization's production and efficiency can be increased through better
data management, communication, and teamwork. In order to assist organizations adapt to
changing surroundings and make wise decisions, information systems are built to support

both operational and strategic tasks (11), (12).

14



Figure 1: Example of Information system. (/3)

3.2.1 information system life cycle:

The Information System Life Cycle (ISLC) shows the steps that are taken to create, launch,
and keep up with information systems. It is organized in a way that is similar to the Software
Development Life Cycle (SDLC), and it includes steps like analyzing needs, designing the
system, putting it into action, testing it, deploying it, and keeping it running. The ISLC is
very important for making sure that information systems meet the needs of users, work with
the goals of the company, and change as needs do. The literature on the Information System
Life Cycle stresses how important it is to have a clear and ongoing process, make sure that
information systems are in line with business goals, and use feedback loops to make systems
work better and be more flexible. In the ISLC, scholars often talk about different methods,

taking into account things like the organization's setting, user participation, and new
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technologies. Various models exist, such as Waterfall Model, Spiral Model, Agile Model,
V-Model, Prototyping Model, incremental Model, (14), (15)

Waterfall model:

The Waterfall Model is a conventional and sequential method for software
development that does not include iteration. The process includes many stages such
as requirements gathering, system design, implementation, integration, testing,
deployment, and maintenance. Each step must be finished before proceeding to the
next, and modifications to requirements are typically not allowed once the
development process commences. The Waterfall Model is known for its clear and
easy-to-follow framework, making it ideal for projects with clearly defined and

consistent needs (16), (17).

Requirement
Analysis _ \1

Planning \
|

Modelling "‘\ﬁ
Coding \
‘ Testing lb\y

Deployment

Waterfall Process Model '

Figure 2:Example of Waterfall model. (/8)

The Waterfall Model pros:

Clarity: A process that is clear and easy to understand, with clear steps.
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Structured Approach: The sequential phases make the growth process organized
and structured.

Documentation: There should be a lot of detailed documentation at every step.
Stable Requirements: This method works well for projects with clear and stable
requirements.

The Waterfall Model cons:

Inflexibility: Not very flexible, makes it hard to make changes after a phase is over.
Late Feedback: Stakeholders don't get to see the product until it's being tested, so
feedback comes in late.

Long Delivery Time: If something is linear, it may take longer to send.

Risk management: Not being able to quickly adjust to new problems or changed
needs.

Not Good for Complex Projects: Problems with big, complicated projects or ones

whose needs change over time (19).

Spiral model

The Spiral Model is a risk-driven, iterative way to make software that strategically
mixes design and prototyping steps. It includes planning, risk analysis, engineering,
testing, and review over and over again. The plan is meant to deal with the
uncertainty that comes with development by letting work be done in small steps

and project risks being reviewed on a regular basis (20).
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The Spiral Model pros:

Risk Management: The model clearly includes risk assessment and management
throughout the development process, which lets problems be found early and fixed.
Flexibility: it can adapt to changes in project scope or needs as they happen.
Customer Involvement: Making samples and iterations often lets customers give

feedback and keep working on the project, making sure that the final product meets

user needs.

Gradual Development: Software is built up in small, manageable chunks over time.

This makes it easier to keep track of work and keep the development process under

control.

The Spiral Model cons:

Complexity: The model can be hard to understand and run, especially for smaller

tasks with limited resources.
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Time-consuming: The Spiral Model may take longer than other straight models,
like the Waterfall, because it works in steps.

Cost: The constant tweaking and repetition could make the prices of development

g0 up.

Agile model:

The Agile Model is a way of making software that focuses on being flexible,
working together, and getting feedback from customers. To do this, the project is
broken up into small, functional pieces that are delivered in short development
rounds known as iterations. Agile methods, like Scrum and Kanban, stress flexible

planning, ongoing improvement, and small steps of development (22).

Deploy

Review Develop

v

Plan ” Design Launch

Figure 4: Example of Agile model. (23).

The Agile Model pros:

Flexibility: Agile methodology allows for adaptability to changes in requirements,
ensuring that the final product aligns with the developing needs of the customer

(24).
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Customer Satisfaction: Regular iterations and consumer engagement result in
increased customer satisfaction by ensuring the product closely matches user
expectations (25).

Iterative Development: Agile methodology facilitates incremental development
with frequent releases, leading to faster time-to-market and early achievement of
business value.

Continuous Improvement: Agile encourages a culture of learning and adaptation by

doing frequent retrospectives that support continuous improvement.

The Agile Model cons:

Lack of Predictability: Agile methodology might make it difficult to accurately
forecast the project's schedule and scope.

Resource Intensive: Agile demands active cooperation and regular communication,
which can be resource-intensive for development teams and stakeholders.
Documentation Challenges: Prioritizing functional software over extensive
documentation might make it difficult to keep project documentation detailed (26).

Prototype Model:

The Prototype Model is an iterative software development approach in which a
functional prototype of the system is constructed to enable user interaction and
input. This strategy is advantageous when project needs are first unclear. The
prototype functions as a tangible depiction of the ultimate product, aiding
stakeholders in comprehending and verifying their requirements. The iterative
process of creating prototypes and receiving feedback enables the ongoing
improvement of requirements and results in the development of a system that better

matches user expectations.

20



Initial

Requirements

Design

Review and Prototyping
updation

Customer Evaluation

{Customer
Satisfied}

Development

Testing

Maintenance

Figure 5: Example of Prototype Model. (27).

Advantages of Prototype Model:

The Prototype Model enhances comprehension of project requirements as
developers and clients acquire more accurate insights into the software's

functionalities and design, leading to a more polished and efficient solution. (28)

Disadvantages of Prototype Model:

Insufficent Documentation: Because of the focus on making prototypes, there may
not be enough detailed paperwork, which could make it harder to maintain and
understand the system in the future.

Time-consuming: Making samples and improving them can take a lot of time,
especially if they need to be changed more than once, which could make the whole

project take longer to finish. (29)
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Incremental Model:

The Incremental Model is a software development approach that involves breaking
down the overall system into smaller, more manageable components known as
increments. It follows an iterative process. Each increment signifies a distinct
segment of the ultimate product and is created autonomously. This methodology
enables the incremental installation of the system at an early stage of the

development process, allowing for testing, feedback, and adjustment. (30).

Requirements Split into
Outline Features

Validate
System

Develop Validate
Increment Increment

Integrate
Increment

SDLC - Incremental Model - notepub.io

Figure 6: Example of Incremental Model. (3/)
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3.3 Analys of user requirements for information system.

User requirements:

The important step in making information systems is user requirements analysis,
which involves finding out what end users want and need, making sure they
understand, and documentiaction. To make a system that helps people reach their
goals and improves their work processes, it's important to know what those goals
are. Usually, this process includes talking directly with people who have a stake in
it, like end users, managers, and subject matter experts, to find out what functions,
features, and limits they want. The development team learns more about the
system's goals, (32) features, and scale by writing down what users want. Some
well-known ways to find out what users want are through interviews, polls, and
workshops. This phase, which focuses on user-centered design concepts, lays the

groundwork for the next phases of system design and development. (33).

Collect user requirements:

The way of collecting user requirements for analysis and information systems is a
planned way to understand and doucuments the wants and needs of end users,
stakeholders, and the business world as a whole. This step is very important to the
success of the system because it sets the stage for future design and growth. To
learn more about how users work, what features they need, and what limits they
face, technique like interviews, survey, observations, prototyping, brainsorming
and workshops are used. Good communication with stakeholders helps find both
explicit and implicit needs, making sure that the end system fully meets user

requirements. (34).
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Interviews:

Interviews are collaborative sessions in which analysts actively communicate with
stakeholders, end-users, and subject matter experts to acquire comprehensive
insights into their requirements and expectations for the information system.
Interviews has a dynamic quality that enables thorough investigation and

clarification of requirements. (35).

Survey:

Surveys are tools for collecting structured data that allow for the organized
collection of information from a wide range of individuals. Surveys offer a highly
scalable method that enables organizations to efficiently gather information from a

wide range of consumers. (36).

3.3.1 System requirements:

System requirements are lists of the functions, features, and limits that a system
must have in order to meet the needs of its users and other partners. Based on their
features and scope, these needs can be put into different groups. This is a list of
most common types of system requirements:

Functional Requirements: These are the qualities or functions that the system
must have and what it should be able to do. For instance, logging in as a user,

handling data,

Non-functional Requirements: These are the qualities that the system must have,
rather than the exact actions it must take. Some examples are performance,

security, reliability, and usability requirements

3.4 UML (Unified modelling language):

Unified Modelling Language (UML) diagrams are widely used in software

engineering as a standard method of representing object-oriented design models.
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Because UML diagrams provide visual models, it is easier to determine the needs
and scopes of systems and applications. This study attempts to review the literature
on the use of UML diagrams in software engineering research in a methodical
manner. A thorough examination was carried out between 2000 and 2019—a span
of two decades. Out of many papers, 128 were chosen and scrutinized. The primary
conclusions demonstrated that class diagrams were the most often used type of
UML diagram, and that they were mostly employed for design and modeling
purposes (37).

History of UML.:

The development of object-oriented languages, like C++, took place in the 1990s.
These object-oriented programming languages (OOL) were utilized to create
intricate yet captivating systems. Software engineers James Rumbaugh, Ivar
Jacobson, and Grady Booch of Rational Software created it in 1994 and 1995. It
was not finished until 1996. The three men who created UML, Grady Booch, Ivar
Jacobson, and James Rumbaugh, came up with the brilliant notion to create a
language that would lessen complexity. Booch’s method was flexible to work with
throughout the design and creation of objects, Jacobson’s method contributed a
great way to work on use-cases.lIt also has an excellent high-level design
methodology; Rumbaugh's technique proved helpful when managing delicate
systems, David Harel introduced state charts and behavioral models to the UML.
OMG (Object Management Group) recognized UML as a standard in 1997. UML
has been routinely maintained by the Object Management Group since it was
accepted as a standard. UML was made an ISO standard by the International
Organization for Standardization in 2005. It is employed in a wide range of sectors
for object-oriented model design. The most recent version of UML, 2.5.1, was

made available in December 2017 (38) (39).

Characteristics of UML:

e One type of generalized modeling language is Unified Modeling Language.
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It differs from other programming languages used to create software, such
Python, C, and C++.

Strong modeling elements can be created with the help of UML, a visual
language.

It is comparable to analyses and designs that are object-oriented.

It is widely applicable even beyond the software sector. It is also employed

to mirror an organization's workflow (40).

Basic UML Building Blocks:

In UML, there are three different kinds of fundamental structures that are also

referred to as building blocks. These are things, relationships, and diagrams.

1.Things: in this structure there are four types of things these are structural things,

behavioral, grouping things, annotational things.

structural things: These stand for both physical and conceptual elements.
Seven categories of structural elements exist: Use Case, Active Class,
Interface, Collaboration, Class.

Behavioral: It represents behavior in both space and time. State machines
and interactions are the two categories of behavioral entities. Its is dynamic
part of UML model.

Grouping: UML's organizational components. These are boxes that can be
used to disassemble models. The Package is the only type of grouping
entity.

Annotational: UML's explanatory components. used to explain, highlight,

and comment on any model aspect. One type of annotational item exists.

Relationships

There are 4 types of relations such as dependency, association, generalization,

realization.
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e Dependency: a semantic relationship where modifications to one item (the
independent thing) could result in modifications to the other (the dependent
thing)

e Association: a structural relationship that describes how objects are linked
together. Labels indicating the quantity and function of the linkages may
also be included. The example below allows for any number of employees
(*), each with either O or 1 employer.

e Generalization: a connection between generalization and specialization. In
short, this explains how a parent class (generalization) relates to its
subclasses (specializations).

e Realization: defines a relationship where a class tells another class what
needs to be done. Example: The connection between a class that implements

or uses an interface and the interface itself (41).

3.4.1 UML Diagrams:

The Unified Modeling Language (UML) can be used to visualize software and
systems through UML diagrams. To comprehend the designs, code architecture,
and suggested implementation of complex software systems, software engineers
generate UML diagrams. Moreover, business processes and workflows are modeled
using UML diagrams (42). Structure diagrams and behavioral diagrams are the two
primary categories.
Structure diagrams: The elements of the modeled system are displayed in
structure diagrams. Technically speaking, they display various items within a
system. Structure diagrams are:

e C(Class Diagram

e Component Diagram

e Deployment Diagram

e Object Diagram

e Package Diagram

e Profile Diagram
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e Composite Structure Diagram

Behavioural diagrams: Behavioural diagrams illustrate the ideal state of a system.
They explain how objects work together to form a functional system. Behavioural

diagrams are:

e Use Case Diagram

e Activity Diagram

e State Machine Diagram

e Sequence Diagram

e Communication Diagram

e Interaction Overview Diagram

e Timing Diagram.

Structural Diagrams Behavioral Diagrams

Composite Struture Deployment State Machine Communication
Diagrams Diagrams Diagrams Diagrams

Package Profile Class Usecase Activity Sequence
Diagrams Diagrams Diagrams Diagrams Diagrams Diagrams

Component Interaction

Object Diagrams Diagrams HRiAg Dagams overview Diagrams

Figure 7: UML Diagram types. (43).
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Class diagram:

The fundamental unit of any object-oriented solution is a class diagram. It displays
the classes that make up a system, along with their respective operations,
properties, and relationships.

Three components make up a class in most modeling systems. Top-level: name;
middle: characteristics; bottom-level: operations or methods. Class diagrams are
produced by grouping together classes in a complex system with numerous related
classes. distinct kinds of arrows indicate distinct relationships between classes (44).
UML class diagrams can be drawn using a variety of class diagram notations. The

most popular class diagram notations are shown below:

Class:

The main components of a system are represented by classes. It is represented by a
rectangle that can have three divisions.

The class name is displayed in the first, and the attributes of the class—that is, the
properties of the objects—are displayed in the canter. The class's behavior is

represented by the operations listed in the bottom one (45).

Patient

+ fristName: siring

+ aged): int

Figure 8: Example of class.

Bidirectional association:

the standard arrangement of two courses. Each class is aware of the other and their
mutual relationship. The relationship between these two classes is shown as a

straight line (46).
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+ firstName: type 0.1 p_# + fristiName: string

+Ccheckup() +payment()

Figure 9: Example Bidirectional association.

Above, the doctor class and patient class are interrelated. At one end of the line, the
Doctor takes on the association of "assigneddoctor " with the multiplicity value of
0..1, so when the instance of patient exists, it can either have one instance of Doctor
associated with it or no doctor associated with it. In this case, a separate Caravan
class with a multiplicity value of 0..* is needed to demonstrate that a patient could
have multiple instances of doctor associated with it. Since one doctor instance

could have multiple "patients" associations.

Unidirectional association:

A link between two groups that is somewhat less common. One class convers with
and is aware of the other. An open arrowhead pointing from the knowing class to
the known class is represented by a straight connecting line in unidirectional

association modeling.

SpeedEnforcer Car
+ modelType:str
+ courtLocation:str + Doors:int
+ date:date + autoMaker.str
o~

- Radio() <-- nobody touches my radio
+ windshieldWiper ()

+ calculateSpeed():return + changeDirection()

Figure 10: Example of unidirectional association. (47).
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Inheritance:

Generalization is the process by which a child or subclass adopts the capabilities of
a parent or superclass. It is represented by a closed arrowhead on a straight

connected line those points in the direction of the superclass.

SRl

+ spaeding = 0
+ passanparsint=1
+ fuel Typesir

*gail
+ 5Pl
+ chanpgeliresion]

[

ar

v modelTypesr
+ Doarsint
+ autahakersir

Radie) <-- nobady touches my radio
+ windshieldwipar )
+ changelirestion

Figure 11: Example of Inheritance. (48)

In addition to the specific attributes (model type, number of doors, auto maker) and
methods of its own class (Radio(), windshieldWiper(), ac/heat()), the object "Car"

would inherit all of the attributes (speed, numbers of passengers, fuel), and methods
(go(), stop(), changeDirection()) of the parent class ("Vehicle"). In a class diagram,

inheritance is represented by a solid line with a hollow, closed arrow.

State diagram:

A state machine is represented graphically by a state diagram. It displays a
behavioral model made up of actions, states, and transitions together with the
events that influence them. It is also one of the fourteen Unified Modeling
Languages (UML) that are used in software system specification, visualization,
construction, and documentation.

There are two categories of UML diagrams: behavioral and structural. While

behavioral UML diagrams describe the dynamic changes inside a system, structural
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UML diagrams show the static framework of a system or process. One kind of

behavioral diagram is a state diagram, in case you hadn't guessed (49).
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——  booked entered-in-
l | error
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\J |

no-show arrived = cancelled |

|

v 10c, :

fulfilled e

|

|

|

Figure 12: Example of State diagram. (50)

State diagram:

A UML dynamic or behavior diagram is called a use case diagram. Use case
diagrams employ actors and use cases to model a system's functionality. A use case
is a list of tasks, services, and operations that the system must carry out. A "system"
in this sense refers to something that is being created or run, like a website. The
"actors" are individuals or groups functioning within the system in designated roles

(S1).
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Medical Booking System

¢ Find schedule

TL —_r Find available sta.f.fu"__'_;

F{eceptianist\\

—

" Book appoint ment

‘Request appointme n-t""'_'."-(--_

Patient

f — | 5 Submitavailability

Doctor

Figure 13: Example of Use case diagram. (52).

Sequence diagram:

UML sequence diagrams are frequently used for both analysis and design purposes.
They provide a visual representation of the logic flow within your system, allowing
you to validate and document your logic. The most often used UML artifact for
dynamic modeling, which focuses on determining the behavior inside your system,
is a sequence diagram. The activity, communication, timing, and interaction
overview diagrams are examples of other dynamic modeling methodologies. In my
view, sequence diagrams are the most crucial design-level models for the creation
of contemporary business applications, along with class diagrams and physical data

models (53).
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Figure 14: Example of Sequence diagram. (54)

Activity diagram:

An activity diagram is a form of flowchart that illustrates how a system or process
flows from one activity to another using the Unified Modeling Language (UML).
Because it outlines what should occur in the modeled system, it is called a
"behavior diagram" and is used to describe the various dynamic features of a
system.

Activity diagrams can be used to visualize even the most complicated systems.
Because of this, activity diagrams are frequently used in businesses to represent
business processes or to explain the phases in a use case diagram. They display
each stage in an activity together with the sequence in which they are provided.

They can also display how data moves between different operations (55).
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Figure 15: Example of Activity diagram. (56).

Component diagram:

A particular kind of Unified Modeling Language (UML) diagram called a
component diagram shows the various components and how they interact to give a
visual depiction of a system's high-level structure. In this sense, modular,
interchangeable, and executable system components that encapsulate and represent
a group of related functionalities are referred to as components. Components are
represented as rectangles in a component diagram, while connectors show the
connections between them. This image makes it easier to comprehend how the
many software components of a system are arranged and interdependent, providing
a clearer picture of how various components work together to accomplish the
overall operation of the system. System architects and developers can effectively
design and convey the structural elements of a software system by using component

diagrams (57).
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Figure 16: Example of Component Diagram. (58)

Deployment diagram:

The physical hardware that the program will be installed on is shown in the
deployment diagram. It depicts a system's static deployment viewpoint. It has to do
with the nodes and their connections (59).

A deployment diagram describes a feature of the system, it belongs to the structural
diagramming family. In this instance, the information created by the software
program on hardware components is physically deployed, as shown by the

deployment diagram. An artifact is a piece of data produced by the software.
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<< device >>
:DB Server

l <<artifact>>

MySQL DB
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Website << device >>
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https:80
<< device >>
:Browser
N
<<artifact>>
HTML 5

Figure 17: Example of Deployment diagram. (60).

Communication diagram:

In the Unified Modeling Language (UML), a collaboration diagram, sometimes
referred to as a communication diagram, is a visual depiction that shows how
objects or components interact inside a system. It illustrates the way in which
several components work together to accomplish a certain operation or feature.
Messages or communication channels are indicated by arrows in a communication
diagram, which shows the interactions between objects, which are depicted as
rectangles (61). This graphic is useful for simulating a system's dynamic features
and aids in stakeholders' comprehension of the information and control flow
between various components. Enhancing communication across development teams

and visualizing intricate systems are two areas in which it is especially helpful (62).
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Figure 18: elements of UML communication diagram. (63).

3.5 Programming languages and Database:

HTML:

HTML, also known as Hypertext Markup Language, it uses for the creation and
design of web pages. HTML, invented by Tim Berners-Lee in 1991, HTML give
structured was to format content on the Internet. HTML use set of markup tags to
specify elements like headings, paragraphs, links, images, and other tags. it enables
browsers to understand and present the material in the desired manner. HTML is
the fundamental framework for web development, providing the necessary structure
for web pages and enabling the incorporation of multimedia elements and

hyperlinks. With the advancement of technology (64).
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CSS:

Cascading Style Sheets (CSS) is an essential technology in web development that
improve HTML by offering a method to customize and structure web pages. CSS
allow to manipulate the appearance of HTML elements by specifying attributes
such as layout, colors, fonts, and spacing. CSS introduced by the W3C in 1996
(65), functions by selecting HTML components and applying style rules to them.
CSS plays a vital role in designing visually attractive, adaptable, and user-friendly

websites that can be access on different devices. (66).

JavaScript:

JavaScript is a flexible programming language mainly utilized for creating
websites, allowing for the implementation of dynamic and interactive elements.
JavaScript, which was first introduced by Netscape in 1995, has now become a
crucial element of front-end web development (67). Developers can use it to
modify the Document Object Model (DOM), which allows for live updates and
interactions on web pages. Node.js, a server-side runtime environment, make use of
JavaScript to construct server applications that are both scalable and efficient. The
reason for its appeal lies in its capacity to improve user experience by including
features such as form validation, asynchronous queries, and dynamic content
updates. JavaScript is continuously evolving through ongoing standardization
initiatives, such as ECMAScript. This evolution brings current language features

and capabilities to developers. (68), (69).

PHP:

PHP, short for Hypertext Preprocessor, it is a server-side programming language
that is very popular in web development. PHP, initially created by Rasmus Lerdorf
in 1994 and subsequently evolved as an open-source initiative, it enables
developers to include dynamic content into HTML pages. It excels in managing
tasks such as form processing, database transactions, and server-side scripting (70).

PHP is processed on the server side, producing HTML output which is
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subsequently transmitted to the client's web browser. PHP is highly recognized for
its smooth integration with databases such as MySQL and is essential for
constructing dynamic and interactive websites (71). PHP has a substantial and
engaged community, which has led to ongoing development and the introduction of
improved performance and contemporary language features in its latest editions.

(72).

3.5.1 Database:

A database is an organized set of data that makes it easy to view, manage, and
change. Databases are very important for many types of applications, from simple
web apps to complicated business systems, because they store and retrieve
information. Usually, tables with rows and sections are used to store data in a
structured way (73). MySQL, PostgreSQL, Microsoft SQL Server, and Oracle
Database are all well-known database management systems (DBMS). These
systems make sure that data management is reliable and scalable by offering
features like data integrity, security, and fast searching. To make strong and
effective data storage solutions, you need to understand database ideas like

normalization and indexing. (74).

MySQL:

MySQL is a widely used open-source RDBMS that has a considerable impact on
web development and database management. MySQL, which was initially created
by Michael Widenius and David Axmark in 1994, is currently under the ownership
of Oracle Corporation. MySQL is renowned for its dependability, capacity to
handle large amounts of data, and user-friendly interface. It is extensively utilized
in a range of applications such as content management systems, e-commerce
platforms, and data-centric websites. The system provides support for SQL
(Structured Query Language) to define and manipulate data. Its architecture is
designed to efficiently handle huge datasets (75). MySQL is distributed under the
GNU General Public License, which contributes to its widespread use in both

small-scale projects and enterprise-level applications. (76).
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PostgreSQL:

PostgreSQL, which is often just called "Postgres," is a strong open-source relational
database management system (RDBMS) that is known for being able to be
extended, following standards, and having strong features (77). PostgreSQL was
created at the University of California, Berkeley, in the 1980s. It has since become
a community-driven project. It works with many advanced data types, indexing,
and complex queries, so it can be used for a wide range of tasks, from small
projects to big enterprise systems (78). PostgreSQL focuses on following standards,
having ACID (Atomicity, Consistency, Isolation, and Durability) traits, and being
able to grow by supporting procedural languages such as PL/pgSQL and
PL/Python. (79).

3.6 Unser interface (UI):

The visual and interactive components of an application, such as buttons, text,
colors, and animations, are created through UI design. It's different from UX
design, which focuses on more general aspects of product development, yet it's
crucial for a satisfying user experience. Strategic layout decisions, such as where to
place the logo and how buttons behave, are part of UI design, which guarantees an
appealing user interface (80).

User interfaces (UI) collaborate closely with designers of user experiences (UX)
and other design disciplines. Their responsibility is to ensure that each page and
action a user takes when interacting with the final product adheres to the

overarching concept that UX designers have designed (81).

3.7 User experience (UX):

UX design is concerned with how actual people interact with commonplace goods

and services like websites, applications, and even coffee makers (82).
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The term "user experience" (UX) describes how a user interacts with a product or
service. The process of developing goods or services that offer users meaningful
experiences is known as user experience design (UX design). It encompasses a
wide range of product development disciplines, such as branding, usability,

function, and design (83).

The Difference between

Interaction Design Visual Design

Wireframes : A Colours
Information Architect - E 4 Graphic Design
User Research == ), Layouts

Senarios i é Typography

Figure 19: Example of UI and UX. (84).

3.7 User experience (UX):

Usability is the degree to which a system, product, or service may be effectively,
efficiently, and satisfactorily utilized by particular users to accomplish particular
goals in a particular context of usage.
Any product that has a human-technology or human-machine interface needs to be
user-friendly. Whether it be apps or websites (85). Usability is determined by five
quality factors:

e Learnability: When consumers first come across the design, how

simple is it for them to complete basic tasks?
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e Efficiency: How fast can users complete tasks after they understand
the design?

e Memorability: How easy is it for users to regain proficiency with the
design when they come back to it after a period of inactivity?

e Error: How frequently do users make mistakes, how serious are
these mistakes, and how quickly can they fix the mistakes?

e Satisfaction: To what extent is the design user-friendly? (86).

Effectiveness I

USABILITY

Satisfaction ~ Efficiency &

Figure 20: Example of Usability. (87)

3.8 Wireframe

A wireframe is a simple visual depiction of the design of a webpage or application.
Consider it the framework for your design, indicating where buttons, pictures, and
text should be placed.

It focuses more on structure and usefulness than on fonts, colors, or actual visuals.

It establishes the framework for a seamless user experience (88).
Logical design (Low-Fidelity Wireframe):

A visual depiction of the user interface, a logical design is also known as a

wireframe (wire model) or a Lo-Fi (Low Fidelity) model. The most basic kind of
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wireframe is a low-fidelity wireframe. This kind of wireframe is made at the initial
step of the wireframing process and is frequently created by hand rather than using
a computer program. A low-fidelity wireframe is simple and devoid of design
components, akin to the framework of a webpage. This kind of wireframe aims to

specify the page hierarchy and structure as well as the user flow (89).

Graphical design (High- Fidelity Wireframe):

High-fidelity wireframes are elaborate, minute drawings that provide a far better
representation of the final product. High-fidelity prototypes follow high-fidelity
wireframes. At this point, the model begins to function and incorporates all the
colors, visuals, and interactive features.

In-depth features are covered in high-fidelity wireframes. They provide a thorough
preview of the look and feel of a page or application. (90)

These wireframes incorporate information, iconography, and a sense of the

intended visual style, rather than just basic forms and placeholders.

3.9 Prototype

A prototype is a preliminary version of software or a product that is created to test
an idea or procedure before a full-fledged final version is created.

Using prototypes, you may test the ideas by presenting a preliminary version of the
solutions to actual users. It makes it possible for developers and designers to

comprehend the needs of the client and gather all input during user testing (91).
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4. Practical Part

The information system for the online doctor appointment system will be proposed
and the user needs will be analysis as part of the practical part of this thesis.

The requirements are analysis in the first section, which is a collection of
requirements gathered from user potential interpolation. requirements are analysis,
and the requirements are then modified by the thesis author considering the
information gathered from these sources. The final requirement background for
creation class model, state model, and interaction model are developed. The
indicated UML models' design is covered in the second section, both the interaction
and state models. The design of the previously described UML models is covered
in the second section. The proposal for the user interface and the development of its
prototype for Make a system representation. The technology is specifically
designed for patients in mind. This information system will significant solution for
the healthcare business in Bangladesh.

For this system, suggestions are made for future development and implementation

for the proposed system.

4.1 Basic overview of the information system:

The proposed information system should effectively support all the facilities for the
information system. The most important functionality is the registration login of
system and View doctors list and make appointments. The information system is
primarily intended for

Web-baased applications. Its aim is to reduce the hassle free, make online
appointments for doctors without physical presence, make online payment and get
prescription. Users will register the system for use and communication to patients
and doctors. The system needs to ensure the data integrity and authorization for
safety and store user data. There is also needed to make sure its protected by user
authentication and modern encryption. The system will provide several additional

functions, which are required by the user of the system.
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The main benefit of using the system is online communication between patients and

doctors, which reduces the cost, time, and transportation hassle.

4.1.1 System requirements analysis:

The system requirements are examined in this chapter. Interviews with potential

users served as the method used to gather the system requirements. Since

requirements analysis is the foundation for system design as a whole, it must be

completed as thoroughly as possible. The prerequisites are given below in order of

importance, based on the results of one-on-one interviews. It is therefore extremely

roughly formatted. Two distinct tables, one for functional needs and the other for

non-functional requirements are the result of the analysis of these requirements.

Following the user interviews, the following preliminary needs were developed,

which the system ought to support:

Web-based application, desktop/laptop

Main page — ability to search doctor list.

Ability to make appointments.

Appointment approved. (Admin only).

Profile for each patient.

Login phone, password.

Member registration of the online doctor appointment system.
Each member's details will be saved in the database.
Records of user payments.

Reminder notification.

Making payments through local system bKash.
Records of events — appointments, prescription, etc.
Records of patients’ attendance of online doctors.
Admin will manage all users.

Manage patients’ waiting list (Admin only).
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4.1.2 Functional and non- functional requirements list:

Functional requirements:

e The system will allow to registration of a new user.

e The system will allow logging into the system.

e The system will allow to search doctors list.

e The system will allow patients to manage an appointment.
e The system will allow patient to manage payment.

e The system will enable to send notification to patient.
e The system will allow doctor to view appointment list.
e The system will allow doctor to manage patient record.
e The system will allow doctor to give prescription.

e The system will allow admin to manage user.

e The system will allow to admin manage waiting list.

e The system will allow admin to manage Appointment.

e The system will allow admin to manage payment.

FN- 01: The system will allow to registration of new user.
The system enables to users easily sign up and create a new account. It's a simple

and user-friendly process for registering as a new user.

FN- 02: The system will allow logging into the system.

The system will allow users an easy-to-use login function that lets users safely
enter their username and password to access their accounts.

FN- 03: The system will allow to search doctors list.

The system will allow to see list of doctors, making it easy for patients to choose

from the available and specialist doctor.

FN- 04: The system will allow patients to manage an appointment.
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The system will enable patients to make appointments, providing a convenient way
for them to set up appointment with doctor based on their availability and
preferences.

FN- 05: The system will allow patient to manage payment.

The system will allow a payment management feature, users will be able to do
transactions securely. This function ensures a convenient and reliable way for users

to make payments within the system.

FN- 06: The system will enable to send notification to patient.
The system will allow to send of notifications to patients, ensure appointment time
and date. This feature keeps patients informed about their appointments, which

improves the user experience.

FN- 07: The system will allow doctor to view appointment list.
The system will allow doctoe to see appointment list, how many done, pending and

in process.

FN-08: The system will allow doctor to manage patient record.
System will allow Doctor to see previous record of paitients and able to update

patient records.

FN- 09: The system will allow doctor to give prescription.

System will allow doctor to provide medication and prescription.

FN- 10: The system will allow admin to manage user:
The system will allow admin to efficiently manage user accounts, granting them the
ability to add, and modify user profiles as needed, ensuring streamlined

administrative control and supervision
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FN- 11: The system will allow to admin manage waiting list.
The system will allow admin to efficiently handle patients waiting list, like add new
patients in waiting lists, delete, update, this feature ensure efficient and fair patients

appointments handling.

FN- 12: The system will allow admin to manage Appointment:

System will allow admin to manage appointments.

FN- 13: The system will allow admin to manage payment:

System will allow admin to manage payments.

Non- Functional requirements.

e The system will be available for a mobile application.

e The system will authenticate the system user.

e The system will be Responsive and user-friendly UL

e The system will be Reliability, Less Weight, Speed.

e In the future, the system will be available via a web browser.

e The system will establish a secure connection using the HTTPS

protocol.

NFN-01: The system will be available for a mobile application.
The system will allow users to access through a mobile application. This mobile-
friendly approach ensures flexibility and is easy to use for individual user prefer to

interact with the system on smartphones or tablets.

NFN-02: The system will authenticate the system user.
The system will ensure user authentication, ensure a secure and verified access
process for individuals. This authentication mechanism helps confirm the identity

of users, improving overall system security.
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NFN-03: The system will be Responsive and user-friendly UI.

The system will allow responsive user- friendly user interface (UI), which can be
easily adjusted to fit different screen sizes and devices. This will ensure
accessibility and easy to use the system and user experience across all devices such

as computer and mobile.

NFN-04: The system will be Reliabile, Less Weight, Speed.

The system will focus on reliability, ensuring consistent and dependable
performance. The system will be a lightweight design, it will not put more pressure
on users’ devices. It will ensure quick and efficient performance for a smoother

user experience.

NFN-05: In the future, the system will be available via a web browser.
In the future, the system will allow users to through a web browser. Users will be
able to use it directly online communication without any additional software, it will

be more accessible and user-friendly.

NFN-06: The system will establish a secure connection using the HTTPS
protocol.

The system will establish a secure connection between user and system by using
HTTPS protocol. It will help to information exchanged between user devices and

the system, it will be encrypted.

4.2 System Design

System design for this work using UML model, such as class model, state model
and interaction model for visual representation of the system, All UML model will
be implement using Draw.io. tool. After create UML model, prototype will make at
end of the practical part and will show the core functionalities of the system, the

prototype will create for mobile application.
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4.2.1 Class diagram:

The class diagram for the online doctor appointment system has eight essential
classes, each representing a unique entity within the system. The "User" class
functions as a general superclass for both "Admin" and "Patients," encapsulating
shared characteristics and procedures. The classes "Doctors" and "Patients" are
subclasses of the class "User," designed to full fill their respective tasks.

The "Appointment" class manage the organization of scheduling information, it
connected between patients, doctors, and admin, On the other hand, the
"Prescription” class regulates the doctors to prescribed medications and treatments.
The "Payment" class encapsulates transaction details, guaranteeing a secure and
efficient financial process. Finally, the "Rating" class collects comments from

patients.
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+ resetPassword()

¢

Admin

+ updateUser()

+ addUser()

+ pageUpdate ()

+ searchUser()

+ RemoveUser()

+ managePayment()

+ manageAppointment()

1.=

Patient

+ patientid

Multiplicity

Rating

+ userld
+ DateTime
+ DoctorName

+rate_click()
+page_load()

+ searchDoctor()
+ setAppointment()
+ cancelAppointment()

E

+
Docotor

+ Doctorld
+ Patientid
+ Specialization

dependent

1=

Appointment

+ appoinmentiD
+ date

+ time

+ patientid

+ doctorid

+ status

+ getDoctorld()
+ getPatientid()

+ getDate()
+getStatus()
0.~
0.~
Payment

+ paymentid
+amount

- security code

+ transactionNumber
+ transactionDate

+ paymentStatus

+ cancel()
+ confrim()
+checkPaymentStatus()

Figure 21: Class diagram.
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+ yearOfExperience

+ getRecord()
+ Prescriptionid()
+ patients()

response

Prescripton

+ prescriptionid

+ patientid

+ doctorld

+ date

+ medication

+ dosages

+ updatePrescription

+ getDoctorid()

+ getPatientid()

+ medication()
+getUpdatePrescription()

1

Record

+ userld
+ recordid
+ txtDoctorName

+add record()
+ modify record()




Data Dictionary:

User Class: This class represents those who are registered or logged into the
system as per assigned in the system, authorized user will be able to interact with

the system.

Admin Class:

Admin class belongs to the user class and it’s a subclass. The admin class inherits
all its properties and functions from the user class, while also introducing its own
attributes. In contrast to the User class, admin have maximum priority to access on

the system, that allows to manage all users and system.

Patient Class:

Patient class belongs to the User class and it’s a subclass. The patient’s class
inherits all its properties and functions from the User class, while also introducing
its own attributes. In contrast to the User class, patients can search and choose a
doctor, manage appointments, and make payments. Doctor class treats patient class

and relation between base two-classes will be many to many.

Doctor Class:

Doctor class belongs to the User class and it’s a subclass. The doctor class inherits
all its properties and functions from the User class, while also introducing its own
attributes. In contrast to the User class, doctors can check patient records, check

patients, and give prescription.
Appointment Class:
This class is dependent on patient class, one patient can book one or many

appointments. This class managed admin included available date and time.

Payment class:
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This class is inherited to appointments class, between classes there are zero to many

relationships. Payment will be based doctorld,

Prescription Class:
This class aggregates with doctor class, if doctor class will not exist then this class
will be removed from the system, relation between doctor class and prescription is

one to many.

Record Class:
This class aggregates with prescription class, if prescription class will not exit then
this class will be removed from the system. The doctor will be able to see the

previous record and give a prescription.

Rating Class:

Rating will fully depend on patient class, patient class multiplicity with rating class.

4.2.2 State Diagram:

In this practical work state diagram is very important part because it helps to
represent the system flow graphically and how this system transitions one state to
another, also help to identify potential issues, functionalities. Here I have given two

state diagrams, one for registration and login another one for online appointment.

State diagram for User login and registration:

In this diagram, we visualize the states that a user account is exist or not if the user
account is already in system, user can login if not, system transitions another state
for registration the system. by entering registration details. After a successful

registration, the system transitions to the registered state, for the login procedure.

54



Invalid Number

Phone numbe:
Alredy uzed

Enter New
Phone Number

New Account

Open App

Verification L_
Code Send

Alreay Registered

S

Send New Code

Verification Code

Account

Correct Registered

Code Entered

Verified Code

Entered Wrong Code/
Time Qut

Verification Faild

Figure 22 : State Diagram for User Login/Registration.

State diagram for appointment system:

In this diagram start with login page after login state patients able to see doctor list

state, then they can select doctor form the list, make appointment, after that make

payment state, after payment get confirmation and final state patients have

flexibility to change or cancel the appointment.
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—»| Select Dcotor
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)

Landing Page

Make
Appointment

Approve
Appointment

Make Payment

i

Change/Cancel
Appointment

Get confirmation

Figure 23: State Diagram for Online Appointment.

4.2.3 Interaction model:

Use case diagram:

The online doctor appointment use case diagram shows the interactions and
features of the system. in this system there is three actors: admin, doctor, and
patients. The admin, responsible for system management, admin has authority to
add or remove doctors, manage appointments, and ensure that the platform works
properly. Doctors can log in and view appointment list and confirm or reschedule

appointments. Patients can register, able to see available doctors, make
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appointments, make payment, and view their medical history. This use case

diagram shows the main functionalities and key interactions.

UC-1: Login/Registration

UC-2:View Doctor list
/ UC-3: Check availability

UC-4:Manage Appointment
UC-7: Make Payment

UC-11:Manage Appointment

UC-5:Change Appointment

<<Includes>>

UC- 10:Manage Patients

<<Includes>>

UC-12:Manage Payment
UC-6:Cancle Appointment
UC-13:Send Notification to
Patients

C-14: View Appointment

UC-16: Login
/ //
IC-15: M Waiting lis€
UC-1T7:Give Prescription
Doctor

Figure 24: Use case diagram.

Patient <<Includes>>

UC-9: Manage Doctor

<<Includes>> <<Includes>>

UC-8:Manage User

UC-18:Upddate Records

Admin

Cross check use cases with functional requirements:

The table below shows the execution of at least one functional requirement is
appropriate for any use cases. To check the attainment of all the functional
requirements this table is used. If the functionality requirement is defined as
incorrect it will not match with any use cases which will be then identified as

unnecessary.
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F1 |F2 |F3 |F4 |F5 |F6 |F7 |F8 | F9 F10 | FI11 | F12 | F13

UCl1 X

uc2 X

ucC3 X

uc4 X

ucs

>~

uce X

uc7 X

UCs8 X

uco X

UC10 X

UCl11 %

UC12 X

UCl13 X

UcC14 X

UCl15 X

UCl16 X

UCl17 X

UC18 X

Table- 1: Cross check use cases with functional requirements

Sequential diagram for user Login:

This diagram shows dynamic view of user login in the system between user and the
system during the login, it shows step-by-step Interactions. When user start to login
request, the diagram shows that the sequential flow of events, such as enter
credentials, submit the login details, after that system verifying the information. If
credentials are correct, it will show the login is successful and system allow to
access the system. otherwise, if enter incorrect user/password the sequence will
show how the system handles authentication errors and show the user to re-enter

correct credentials.
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Patient/ Doctor

—— —— ——

Open Application Enter Credential

Credential Matched

h

Invlid Crediential
(_ ____________________________ -

Incorrect Password / User
Re-Enter Credential R

Valid Credential
Successful Login
{ _________________________________________

Successful Login Message

M

Figure 25: Sequential diagram for User login.

Sequential diagram for Appointment system:

In this diagram represent dynamic view of online appointment system, at first user
will register the system admin will approve it and change system control based on
user(doctor/patients), patients can view the list of available doctors, select doctor,
and request an appointment. The admin reviews it and approves the appointment
the request, after that patients will get a notification for payment. Once they paid,
system send appointment confirmation, the doctor has ability to access and update
the patient's records and give treatment. At the end patients has flexibility to change

or cancel appointments as needed.
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Patients

=

Registration

min

Change System control

View Doctor List

New Acoount Added! Change system

Check Doctor Availability .

Booked Appointment

Send notification for Payment

Approve Appointment

h

Change/Cancel Appointment

. Sent SMS Confirmation
{_ ___________________________________________________________________ - _— _— _—
. Send Reminder
legrsbataiulobatabalobutabat ot tibat okl tu e bata bea bt o st cin S oin iR p i 2 R
1 View Appointment List g
View Medical Record
Treatment
{_ ____________________________________

w

Database

Figure 26: Sequential Diagram for Appointment system.

Activity Diagram:

This diagram represents the overall system activity, after open the system user will

see the login page there is options to login if register, if not they can register the

system entering their registration details. After login the system patients able to see

the doctor list, check their available slot, make appointments, make appointments,

get confirmation, they have option to change or cancel appointment and logout the

system.
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i
Confirmed
Appointment
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Change!/ Cancel |
Make Payment Appointment
A
Received
Confirmation

i

Logout

i

Figure 27: Activity Diagram.

Deployment Diagram:
The Deployment Diagram for the online doctor appointment system establishes a
seamless communication flow using TCP/IP and HTTPS protocols. The client-side

applications, which are installed on both mobile and desktop platforms, establish a
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secure connection to the web server via the TCP/IP protocol. The web server,
which utilizes PHP on Apache, enables smooth interactions with clients by
handling requests and responses. The entire system securely communicates via the
HTTPS protocol, guaranteeing the transfer of encrypted data. The web server
securely and efficiently accesses the MySQL database, which is responsible for

storing and retrieving information, using the TCP/IP protocol.

==Devices=
Mohile

«=Execution Enviroment=>
Mobile application

WebView g]

+TCPIP

==Device>>

=<Interface== Web Server

React Native Platform Tl

MRS <<Execution Environment=>>
Apache Web Server
e =Y
PHP
Application
+TCPIIP .-
<=<Device==
Desktop/ Laptop
L HTTPS . H
<<Execution Environment>> et k. +TCPIIP 1 +HTTPS
Web Browser 3 {:?

HTML <<Device=>
Database Server
JavaScrpit
% My SQL
CS8s

Figure 28: Deployment Diagram.
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4.3 System prototype:

Home page of the system:

Search Doctor, Make an Appointment

Discover The Best Doctors For You

e £ 3E) e v

- ‘& ‘\-\‘.
¢ -
» ‘_ ——
]
Dr. Md. Shawkat Emran Dr. Tariq Akhtar Khan
eRKHEX 00 ¥ 2:8:8:8:4
500.00 800.00

Figure 29: Home page.

Login Login:

To log in the system there are two ways open for the user. user can follow the
following steps to get into the system:

1.if they have an email address simply, they will provide their password of the
email address and then they will get access to the system.

2. Another way is that they can use their phone number and then they will get an
OTP to that number after providing that OTP the patient will get log in to the

system.
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User Login

User Name

Enter Email

Password

Enter password

Login With Phone Number

No Account? Click Here

Figure 30: user login using email.

User Login

We have sent 4 digit code 0100000

oTP

54545

No Account? Click Here

Figure 31: User login using phone.

Registration Page:

If a patient is already registered into the system, they will not do anything here. But
if a patient is not registered then a patient will have to provide all those information
correctly and after providing all those information the patient will get registered

into the system.
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User Registration

First Name*

Enter MName

Last Name™

Enter Mame

Address

Enter Mame

Email

Enter Email

Phone*

Enter Phone

Password?*

Enter password

Confirm Password*

Enter password

Already have account? Click Here

Figure 32: Registration Form.

Search Doctor:
Here the patient will get all the information about their required doctors. They will
be able to choose their doctor and their time slots as per their own problems and

convenience.
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Search Doctor Dr. Md. Shawkat Emran 900.00

{ Nephiologists Mon, Tue, Wed, Thu, Fri,
|
2arch Doctor Y ) it Available Today
\ ™
—~
Dhaka v
Specialist
Neurology v Dr. Tariq Akhtar Khan 800.00
-
Orthopedic
Aalabie tate % Mon, Tue, Wed, Thu, Fri,
{ g \‘ froirfriedr Available Today

2024-03-12 v L |
e

Available Time o
= N Dr.-Sumayea-Binte-Mizan 700.00
p Dermatologists Mon, Tue, Wed, Thu, Fri,
\ 1:3:2:2-2-4 Available Today

Figure 33: Search Doctor.

12.00PM - 2.00 PM v

Payment:
After confirming an appointment the patient will have to pay the exact amount

through bkash app and then their payment will be done .

[bKas h“ _a PaymentJ

Merchant: test merchant

Invoice: 0199934
Amount: BDT.100

Enter Your Bkash Number

+880181711355

~ | agree to the terms and conditions

Close

Figure 34:Payment Gateway.
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Prescription:
Then the doctor will prescribe medicines according to the problems of the patients
and the doctor will also tell the patients for how long they have to take the

medicines and how much dose for one medicine they have to consume.

¢

Make Prescription

Al kawsar Majumder

Add Medicine:

+Add
Paracetamol 2 12 n

Figure 35: Make prescription.

Appointment list view from doctor end:
Doctors will be able to see the state of patient’s appointment left to be prescribe
and how many patients the doctors have already prescribed. Moreover, the doctors

will also get to know about the patients who cancelled their appointment.

Not Ready

= =
 ocivered

Canceled Canceled

Figure 36: Appointment view by doctor.
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Patients manage by Admin:
Admins will be able to manage all the patients. They will be able to add and

remove patients.

Figure37: Manage Patients.

Manage doctor by Admin:

Admin will be able to manage the list of doctors.

Status

Figure 38: Manage Doctors.

Manage Appointment by Admin:
Appointments are managed by admins. They will be able to see the updated status

of appointments.
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110§

Figure 39: Manage appointment.

4.3 information system testing:

The process of information system testing involves the verification of the
implementation of all patients’ requirements. Each functional requirement should
be allocated with at least one Use Case. The Use Case is use for help to identify all
the functionality of the system. Through the process of validation utilizing use case
mapping, it was determined that each functional requirement is accompanied by at
least one use case. Therefore, upon complete implementation, the system will be
able to successfully pass testing and thereby it will satisfy all the specified
functional requirements of the system.

The verification of the complete implementation of all non-functional requirements
may only be achieved when the system has been fully built. On the contrary, by
examining and validating deployment diagram partial verification can be also
conducted. At present, the proposed system fully satisfies the entire requirement for

the online doctor appointment system.
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5. Results and Discussion

As part of this thesis, this system is implemented as prototype, which is not
implemented as a fully functional system. Therefore, evaluation of the quality of
the implemented system it is not possible by this, to complete the standardized
methodologies are used in information system for evaluating the quality. Moreover,
non-functional requirements for the system can only be measured after the system’s
actual implementation. Furthermore, to evaluate all pre-determined requirements
this system is designed for both functional and non-functional user requirements.
At first, the class diagram was created to analyse including all the user’s
requirements and to describe the structure of the system. A data dictionary
described the class model. After that, state diagram was created to represent the
system flow graphically and how this system transitions one state to another state, it
also helps to identify potential issues, functionalities. The use case diagram is used
to build interaction between user and system. It also helps to check features of the
system. This subset was selected to serve as a list of crucial features that had to be
included in the initial stages of development. This is generally the functionality for
a frequent user with the lowest allocated integrity in the system. Correlated with the
scenario’s subset were selected for use cases and all other necessary diagrams.
Later, the user interface design and interactive prototype were accepted. In this
prototype, for the frequent user it is possible to implement all the defined use cases
subsets of functionality. Moreover, a prototype was built to have impact in the
system as a web- based application. By using mapping use cases for functional
requirement verification of the fulfilment of all defined requirements was carried
out. Therefore, the created prototype was used to test the requirements that fell into
the mentioned subset. Additionally, the system fulfils the requirements for some
non-fictional needs, and it also permits for future expansion, object- oriented design
ensures easy extensibility. The result of the work is a proposal, the information
system has the precondition to simplify book doctor appointment without
physically presence. To work with this thesis, I had my own witnessed situation,

during the time I lived in Bangladesh, the rural area people of Bangladesh were
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facing huge problem in this sector. They are still facing the same issues in this
sector. This information system can be a best solution for the rural of Bangladesh.
Further development of the system will rely on mobile based application and

dynamic web-based application.

Conclusion

The main goal of this thesis is to have an effective analysis and proper design of an
information system in UML, the support for all the management of the online
doctor appointment system will be provided by this, specifically the Bangladeshi
rural people will be much benefited with this system they will be able to get health
support without any kind of inconvenience situation .The theoretical part of this
work relies on the study of professional information sources .For the theoretical
starting points the topic dealt with is elaborated in this thesis .This thesis wraps up
many sectors all by itself such as the ones with software engineering, information
system design ,requirement analysis, UML, system modelling and user interface
design . At first , the opinion for software was explained in information engineering
. Afterwards, information system was created with the issue of division of
information systems, their life cycle, and methodologies. In the first phase of this
information system, it analysed the details of development and collection of user
requirements. Then it was described with the principles of the UML modelling
language as well as with the system modelling. Several terms from the field of
creating user interfaces were demonstrated with a few basic rules for their creation
at the end of the theoretical part. To have a great grasp of the practical part of the
work theoretical starting point was necessary, also the knowledge and skills gained
in the theoretical part is implemented in practical part. At the same time one of the
sub goals of the work was satisfied. Moreover, in the practical part of the work, the
analysis and design of the information system was eventually carried out. The
collection and subsequent analysis of users were also accomplished with it.

Regarding the analysis requirement in UML modelling language a design was
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created. In the proposal different models were introduced in the proposed system
such as the class model, state model and interaction model. Creation of these
models were a part of partial goal of the work. The next step was taken to create
logical design for the single screen of the system. Moreover, a fully functional
interactive prototype was created which was established with logical design this
was another sub- goal of this work. Furthermore, the most recent situation and
recently used way out within the framework were explained for the selected online
doctor appointment system. As a result, it was compared with the proposed solution
of this system. Finally, a set of recommendations was made for the future
development of the system. Based on the analysis conducted, it can be concluded
that all the objectives outlined in the assignment of this thesis have been

successfully achieved.
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8.2 List of abbreviations

UML- Unified modeling language
HTML-Hypertext Markup Language
CSS- Cascading Style Sheets

PHP- Hypertext Preprocessor
HTTPS-Hypertext transfer protocol secure
TCP- Transmission Control Protocol
OOP-Object-oriented programming
OMG- Object Management Group

UI- User Interface

UX- User Experience
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Appendix

Description Login to the system

Actors Doctor, Admin, patient

Pre- Condition Admin/doctor need to have valid user ID and password.
Basic flow e Actors identify itself admin or doctor.

e Enter id and password.

e System will check entered id and password.

e If entered id password are valid system will allow to give
access and display the main page.

Alternative flow If entered id and password wrong, system will deny access to the

system.
Use case Description for doctor and admin.

Use case Description for register patient.

Use case New patient register

Description New patients register to the system
Actor Patients
Pre- Condition Patient needs to login the system
Basic flow e For register new patients need to enter all personal details.
e Confirm registration massage will be display in the
system.
Alternative flow If enter wrong information system will show warning

Use case Description for manage appointments.

Use case Appointment manages

Description Patient Appointment manage

Actor Admin and patient

Pre- Condition  Actors need to logon to the system first

Basic flow e Patients need to make an appointment.

e Patients can reschedule before make payment.
e After payment patient will get confirmation via email/phone.

Alternative flow If patient enter wrong details, system will show warning.

Use case Description for patient account details.
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Use case Patient account details

Description To access patients’ system logs

Actor Admin

Pre- Condition = Admin needs to login to the system

Basic flow e Admin will allow to see all details about patient system logs.

e Admin will allow to modify patients’ information if needed.
Alternative flow If entered different kind of details, system will display warning
message.

Use case description for rating.

Description To post doctor rating

Actor patient

Pre- Condition Patients need to login to the system and finish the Appointment.
Basic flow e Patients need to login the system.

e Patients need to confirm the appointment and payment.
e Consultant with doctor.
e Review the doctor service and give rating.

Alternative flow  If patient does not post, system will prompt

Source code of this system given below Github link:

https://github.com/Alkawsar28/online _doctor appointment system



https://github.com/Alkawsar28/online

