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ABSTRACT:

Blood donation is one of the most significant contributions that a person can make towards the
society. The World Blood Donor Day is observed on 14th June every year.

An ailing body needs blood for various reasons. It may be due to being diagnosed with anemia,
loss of blood during an operation or even an accident. However, the requirement for blood may
not always be satisfied and can lead to dire consequences such as complications or in extreme
cases even death. The recipient in question requires blood group of a specific type. This is the most
major factor in blood donation. Storage of blood is a tedious and strenuous process. It requires
proper inventory management and equipment.

In recent times a steady increase has been noticed in the number of blood donors thanks to the
various organizations setting up blood donation camps on various occasions. At present, the blood
banks are not receiving a sufficient inflow of blood. This is where such camps and initiatives come
into play by helping and increasing the inflow of blood. At the same time, it is imperative to ensure
that the donor is disease free and the blood being donated is checked to ensure normality.

A very nice and efficient way to ensure proper functioning of a blood bank would be to link it to
the internet via a mobile application which in turn is connected to a database which is managed by
the blood bank. The application can be geo tagged to show the location of donor and recipients to
ensure speedy service as per the requirements. Blood donation doesn’t cause any short comings in
the functioning of our body as perceived by some sects of our society. In fact, the body can refill
the loss within a few days.

[KEYWORDS: Blood groups, donation camps, mobile application, database, GPS.]
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CHAPTER 1: INTRODUCTION

Internet in today’s world is the centre point of all technological and technical innovations. The
ability to accurately detect a persons need and requirement and the closest point of availability of
the required blood is the main goal of our project. Any person can download the application,
register themselves and go on to locate blood according to their requirement.

In this fast paced world, many situations arise where there may be a requirement of a certain type
of blood. It may not always be feasible to go to different locations to find availability according to
requirement. This gives rise to the requirement of a central repository which is easily accessible
for everybody. This is where our mobile application comes into play by putting into people’s
phones the power to locate a place where the required blood is available. This in turn would save
those precious minutes which could mean the difference between life and death. To help counter
such problems an "app" is being developed using GPS and Google Maps.

Various problems that are faced:
e To find a blood bank with availability as per requirement
e Wastage of time in physically going to locations and checking availability

e Lack of service in remote locations

The app would have the following features embedded in it:
e Blood Bank Catalogue: List of all the blood banks and their details, info
e Mapping: It will map all the blood banks

e Service Request: User request for services provided by the blood banks

Location based service (LBS) is playing a pivotal role in today’s technological world. It is basically
the ability of the service to provide time information depending on the user's location.



A LBS have two major functions that include:
1. Obtaining the location of user
2. Utilizing this information to provide a service

These 2 actions are used to answer the questions mentioned below for a mobile user in a fast and
efficient manner:

- Current location

- Location of nearest blood bank
- Availability

- Directions

The GPS satellite is a navigational satellite that provides almost accurate location information, and
combined with LBS, is used to track a mobile device’s location. GPS calculates position as
coordinates of latitude and longitude values through the GPS receiver. The GPS device is a tiny
device that is embedded in various devices like mobile phones, watches, cars etc. (International
Engineering Consortium, n.d.)

Steps involved for Google maps are:

e Firstly, location information is sent to remote parties. This information is then used today,
e.g., in location tracking applications

e Secondly, the location information is used to make communication decisions, e.g., a user
agent may automatically disable instant messaging when driving

1.1 PROBLEM IDENTIFICATION

The application will get widespread acceptance only after it overcomes certain constraints:

As it holds information regarding the various blood banks therefore, it is highly recommended to
sign up & register all the blood banks so that when the user's location is tracked the server is able
to show all the nearest blood banks and contact the relevant blood bank and ask for assistance.

Therefore, user input data is a must for the repository to be compiled over time and handled in a
safe, secure and private manner. Privacy could be an issue, hence only limited data should be
collected, which is essential for the service to be provided.
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1.2 PURPOSE

The main purpose of this work is to design and implement an application which will help the user
to locate their nearest blood bank through their mobile because previously people could not locate
the banks conveniently in case of an emergency. This in turn will reduce the time spent in
physically going to the desired blood bank and checking the availability. During an emergency
every second is valuable. Using the data stored in the app, such as contact number and location
would make it easier and faster to track a donor or hospital or a blood bank where the particular
type of blood would be available nearby.

1.3 OBJECTIVE

e The objective of the project is tracking user location and providing the nearest blood bank
with all relevant information such as blood availability.

e To provide a speedy solution to the people who face emergencies and require blood
urgently.

e To provide a proper medium between doctors, hospitals, patients and donors to
communicate and keep a tab on the availability of blood required.

11



1.4 LIMITATIONS

The survey regarding this application includes information gathering from various sources. These
sources include some of the blood banks: some big, with access to elaborate paraphernalia and
others small, which don’t have such access.

During an emergency, if there is no signal range then the customer won't have access to server, as
this app is location-based and requires the mobile signal to help triangulate their position via GPS.

1.5 SIGNIFICANCE OF THE STUDY

The group of people who will be benefitted via this app are those who have a smartphone. The
people involved here can immediately log on to the app and request the nearest blood bank for
assistance in the event of an emergency. Instant information availability of the donors for patients
and their families or the doctors and hospitals for urgent blood supply as per requirement.

12



CHAPTER 2: LITERATURE REVIEW

The scope of the study is to develop a crowd-sourced Blood Bank app so as to create and manage
donors’ records and of the patients and their families who require blood. This will create a database
from where people can get and share the information regarding their requirements of blood
impromptu.

Since there are several people, at the very least a few million people worldwide, who need blood
transfusions, it is of utmost importance to have a concise database of where and how to avail the
blood at the time of need. Blood transfusions are needed so as to replace the lost blood during
surgery, accidents or illnesses such as anemia, cancers.

Millions of people need blood transfusions each year, some of them need blood transfusions to
replace the blood lost during surgery or after having serious accidents that cause them to lose some
of their blood. Others may need blood because of illnesses such as anemia, cancer, hemophilia,
and immune disorders or other health issues. (Global Blood Fund, n.d.)

The patient may be prescribed the complete blood or part of it, that depends on the patient’s
conditions. Certain patients require just the hemoglobin while others may need plasma or platelets.
(“Abstract,” 2021)

The project’s intent is to develop a GPS and web-based Blood Bank System that would provide
the option not only to enter the data but also, manage and make it a user-friendly database to
retrieve the required data whenever needed.

In spite of the potential blood donors being available, barely 1% of the total population of
Bangladesh donates blood as per the 2016 World Health Organization report. (Bangladesh Is Still
to Meet the Demand of Safe Blood Supply, 2017)

With the advancement of medical science, more hospital infrastructure being constructed and
healthcare being increasingly improved, the need for blood to save lives has also increased. It has
therefore become imperative for us to take a more methodical approach in creating a new blood
donation system.

This new system ought to eliminate the issues regarding the current blood donation system in a
well-organized manner. Most importantly, timely updates would address the issue of supply and
demand during an emergency and hasten the current process of blood donation. Blood donor’s
recruitment in Bangladesh is very less in comparison to other countries, with overall less annual
blood donation percentage. Not only this, but the donor screening and the management system to
assimilate their data is also not well-maintained. The details of donors are given for the usage of
the users so as to contact them whenever blood is required, especially in times of emergency.
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A study was performed on 284 students in the Netherlands and found that when subjects had less
fear of needles and/or did not perceive the process as painful and time consuming they had more
positive views of the whole process of blood donation.

2.1.1 Influential Factors to donate Blood

As per the study several factors were found to influence the willingness to donate blood amongst
people namely:
e People who had donated before were more willing to donate again.

e Shorter length of time elapsed from last donation.

e Higher aged people (50-70) years.

e Having a higher education which inculcated awareness.

e People involved in social circles where there were donors present.

(Md. Rezaul Karim et al., 2012)

There are several underlying problems which exist in the medical field but one of the most serious
is the immediate requirement of blood for the injured or for patients who recently underwent a
major surgery. Presently, not enough blood is available despite several blood banks being there.

Certain websites try to mitigate the issue by providing phone numbers of donors but considering
they aren’t updated in a periodic manner, phone numbers are wrong and then it becomes difficult
to contact the donors. Not only this, but there is barely anyone to help alleviate the concerns of the
people who could be potential donors. Their concerns could be about the after care of the donor,
or regarding the medical history not correctly shared with the doctor.

If the donor has or had any medical issues or the blood is infected, the patient could be in a threat
and it could be a life-or-death situation. As per the Bangladeshi Health Ministry guidelines

certain laws have to be adhered to, such as:

1. Anemic or underweight people should not donate blood.

2. People with transmissible diseases, especially via blood like AIDS, Hepatitis and various
other viral infections are disqualified from donating.

3. Pregnant women and women who recently gave birth to a child are ruled out to ensure the
safety of the donor during and after pregnancy as there may be medical risk to the mother
and child.

(Rummana Ferdous Fagun, 2022)
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There can be certain short comings in many blood donation systems such as:

Inability to handle emergencies.
Data security and privacy of the individual’s personal details.

Misuse by third parties.

1

2

3

4. No timely and proper updates.

5. Requires a middleman to operate and update the information.
6

Errors in the data leading to erroneous results.

2.1.2 Resources for blood donation

The following section talks about the various blood bank services present in Bangladesh & abroad,
it highlights their best features and provides relevant advice also:

Bangladesh Red Crescent Society: Donors in Bangladesh can register at BDRCS after checking
out the basic requirements of blood donation. BDRCS requests the donors to register at their
centres, located throughout Bangladesh, and then proceed to donate blood.

(Bangladesh Red Crescent Society, n.d.)

Blood Donation Bangladesh Welfare Foundation: Although donors could register themselves
to come and donate blood in this foundation, it has been observed that the website has not been
updated or maintained since before the COVID-19 pandemic hit the world.

(Blood Donation Bangladesh Welfare Foundation, n.d.)

Blood Bank Management System in Bangladesh: Bangladesh rehires about 9 lakh units of blood
annually, of which only 34% of it is collected through blood donation. In this website, donors can
easily register themselves and input their personal information as required.

(Sera Doctor, n.d.)
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2.2 Objectives

2.2.1 Objective of the App:

e Develop an MIS to maintain record of blood donors.
e Ensure smooth distribution of blood amongst various patients.
e Voluntary blood donation is encouraged.

e Reduce human prone error in system.

2.2.2 Main Reason for Study:

With the ever increasing number of people requiring blood, availability remains a huge obstacle
in ensuring people get the required amount when and where they need blood. Despite many people
showing their eagerness to donate blood, the lack of information regarding the location of blood
banks, the benefits of blood donation and how they can help save lives etc. can be a detrimental
factor in coming forward to donating blood.

With the convenience of an app that provides them information about the requirement, location
and supply shortages of blood, many people would come forward in helping and showing their
eagerness in donating blood.

At the same time, with the increase in blood donations, the upkeep of donor records could become
an issue subject to human error. With proper management of demand and supply of the Blood
Bank within the app itself, it will be better managed and handled and the records would be there
for easy retrieval.

A person who needs blood may follow one of these ways:

e Ask friends & family for a suitable donor.
e Contact hospitals checking for availability regarding suitable donor.

e Research the World Wide Web looking for a donor.

As you can see the above mentioned ways although not totally useless are very time consuming
and could mean the difference between life and death for a patient.
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Under such circumstances the best thing to do would be:

To log onto a blood bank application and get complete donor details according to our
specifications, needs & location. Via this method useful information can be retrieved within
minutes and can help save those precious minutes which can make a difference.

2.2.3 Justification for Study:

Blood donation is a self-directed volunteer service. The outcome of this research will help in
developing a model which will be very efficient and will also tackle the issues currently being
faced by the present system. It will also help educate the masses regarding the benefits of blood
donation.

The reasons for non-donation were mainly related to the fear of catching diseases especially the
HIV, the lack of information, the religious beliefs and the fear of knowing the result of one's HIV
test. Though interest in the blood donation among the population new strategies must be elaborated
to inform the population and motivate blood donors.

The main outcome of this study was to:

1. Handle donors, hospitals, and recipient’s records.

Bring down human error during the upkeep of the records.

3. Blood banks and hospitals can register and create an account on the app then update it with
information regarding the hospital, blood types’ requirement and availability.

4. Persuade people to voluntary do blood donations.

5. Ease the distribution of blood in various hospitals in Bangladesh, based on the hospital
demands.

6. To facilitate easier donor-recipient contacts for quick and easy search as per the
requirements, especially in times of emergency.

7. Create a blood MIS to manage blood donors and recipient’s records.

8. Each registered individual can add their own comments in the feedback section within the

app.

N
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2.3 Significance of Study:

Around the world, inadequate blood supplies at hospitals and medical facilities has always been
an issue. Creating awareness regarding the importance of donating blood among the general public,
means that donors are available at all times, play a significant role.

With this project, the organization that would avail the most benefits from are the hospitals. Due
to the rise in awareness of the positives of blood donation amongst the general population, events
advertising blood donation could further bolster the efforts.

Furthermore, the system will enable the central administrator to facilitate a convenient medium to
co-ordinate the blood supply among blood banks, hospitals, donors and patients alike.

Furthermore, the top-level management staff at blood banks and medical facilities can efficiently
manage the blood as well as the donor records with better security and added automation function
in alerting the administrator when the blood quantity is below par level. In addition, the
administrator can trace the person responsible in case of human error such as fault blood
transfusion and blood screening result.

The top-level management staff can provide each staff different levels of access for added security
and privacy. The blood bank medical lab technicians gain the advantage of having an automated
system in assisting their work.

This also provides an environmental friendly approach for the hospitals as the application
necessitates the use of less paper by the doctors, nurses and management as the records of previous
donors are all kept in a centralized manner. The Object-Oriented approach used to develop this
system is the best as the system will be easily maintained.

2.4 Expected Results:

The anticipated outcome of this project is to have an Online Blood Donation Reservation and
Management system with two main portals, one for the public and another one for the hospital
administrator.

The portal for the public displays the blood donation events to be held and allowing the public to
make online reservation. Whereas, the admin portal functions and manages appointments, manage
system users, donors and blood stocks and generate reports. Also, the automation function of
giving alert to the admin when the blood quantity is below par level is also provided.

The kinds of reports that will be generated by the system are the blood quantity in the blood bank
and workflow for each blood donation process.
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CHAPTER 3: METHODOLOGY

3.1 Methodology

The waterfall methodology, which is the most common method of system development life cycle,
is used for the creation and implementation of the website/application.

The sequential and linear development method is described. This methodology is used for its clear
objectives and goals during each step of the project.

Some of the steps that have been taken to build the blood bank application are:

1. Initial stage

Identify the problem.

e Search for similar research, determine the objectives of each system.
e Summarize it in one table.

e Determine overall objective.

e Analyze survey & questionnaire results.

e Identify requirements.

e Make overall project plan.

e Analyze hardware & software requirements.

e Identify end users.
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Use Case model:

vexiends»
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3.2. Design stage

e The looks of the application are defined and prepared from the required data.

Three designs that must be done during this stage are:

e Prototype Design:

o Under this design type there are a further of two types:

= High Fidelity prototype: It is close enough to the completed product so that
the final product could be examined from the usability point of view.

= Low Fidelity prototype: They are constructed to depict concepts, design
alternatives & screen layouts.

e Database Design
e Physical Database Design

e User Interface Design Principles.
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3.3. Implementation stage:

This stage is the actual “doing” phase and its main objective is to help in putting together all
planned activities and actions together to get the final product.

For the purpose of designing, coding the application & website the following languages were used:

e HTML:

o Main use is to create the webpages. Web browser should read documents as

webpages.

o Scripts can also be included as and when required (JavaScript).
e PHP:

o Provides functionality which native HTML cannot.

o Used for dynamic web page creation.

o Collects then processes and utilizes data to give desired output.
e MySQL:

o Used because easy compatibility with PHP.

o Can store many kinds of data.

o Easy accessibility.
e JavaScript:

o Designing interactive websites.
o Developing web applications.

o Effective interaction with HTML enabling dynamic content access.
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3.4. Testing Phase:

e Testing the final product with the sole objective of finding bugs & errors.

e |talso should ensure that all task & processes in the system are working correctly in proper
conjunction with each other.

3.5 RESULT

The website & application developed will aim to:

e Efficient management of donor, hospital & recipient’s medical records.

e Reduction of human error.

e Allow for registration of a hospitals blood bank or any new one.

e Encourage blood donation.

e Make it easier for recipients to find a suitable donor in minimum time.

e Education of community on benefits regarding blood donation.

e Mitigate blood distribution amongst various hospitals, blood banks etc.
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Chapter 4: DESIGN DOCUMENT

A design document serves the main purpose of talking about the design and the scope of a
particular software providing the development team with vital information to help the design the
software in a better and efficient manner. It basically tells the development team about the
architecture of the software project.

4.1 Software Architectural Design

Spiral model

In software development process, the spiral model is a risk-driven (Software Development
Process, n.d.) that provides support for Risk Handling. There are several loops of the spiral,
whose number is unknown, and depends from project to project. Each loop is called a Phase of
the software development process. (Boehm, 1986)
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History

This concept was first introduced by Barry Boehm in his 1986 work "A Spiral Model of Software
Development and Enhancement.” He then published a similar study to a larger audience in 1988.
First presented was a figure that was later used to explain the spiral model in numerous
publications.

In these early works, the word "process model" is used to describe a variety of methodologies,
including the spiral model, waterfall, incremental, and prototyping.

Boehm lists six traits shared by all genuine uses of the spiral model in order to better separate them
from "hazardous spiral look-alikes".
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Six invariants

Authentic applications of the spiral model are driven by cycles that always display six
characteristics. (Boehm, 1986)

Define Artifacts Sequentially

This invariant excludes "hazardous spiral look-alike™ processes that use a series of incremental
waterfall passes in situations where the waterfall model's underlying assumptions do not apply.
The requirements are known prior to implementation.

It is a project risk not to identify the requirements and move sequentially in instances where these
assumptions do apply. As a result, the waterfall model is a risk-driven variant of the spiral model.
Perform Four Basic Activities in Every Cycle
This invariant identifies the four activities that must take place in each spiral model cycle:

1. Consider all success-critical stakeholders' win conditions.

2. Identify and assess various approaches to meeting the win conditions.
3. Identify and resolve hazards associated with the chosen approach(es).
4

Obtain approval and commitment to the next cycle from all success-critical stakeholders.

This invariant is violated by some "hazardous spiral look-alike" procedures that exclude important
stakeholders from certain sequential phases or cycles. System maintainers and administrators, for
example, may not be invited to participate in the system's definition and development. As a result,
the system risks failing to meet their win conditions. (Boehm, 1986)

Risk determines level of effort

The project team must decide how much effort is sufficient for any project activity (for example,
requirements analysis, design, prototyping, and testing). These judgments are made in genuine
spiral process cycles by reducing total risk.

"Hazardous spiral look-alikes" that violate this invariant include evolutionary processes that
neglect risk owing to scalability concerns, and incremental processes that substantially invest in a
technical architecture that must be modified or replaced to support future product increments.
(Boehm, 1986)

Risk Influences the Level of Details

For each project deliverable (e.g., requirements and project specification, design documentations,
test plans, etc.), the project team must decide how much detail is sufficient. In a true spiral process
cycle, these decisions are made by decreasing comprehensive risk.

Using the requirements and project specification as an instance, the project should specify exactly
what features are mitigated by accurate specification (e.g. interfaces between hardware and
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software, interfaces between prime contractor and subcontractor). Conversely, projects should not
precisely specify features (e.g., graphical screen layouts, behavior of off-the-shelf components,
etc.) where precise specification would escalate the risk. (Boehm, 1986)

Use Milestone Anchor Points

In later editions, Boehm's incorporates three anchor point milestones that act as success indicators
and points of commitment. Key questions can be used to identify these anchor point milestones.

1. Goals for the Life Cycle. Is there a clear definition of a technological and managerial
strategy that meets everyone's win conditions?

2. Architecture for the Life Cycle. Is the preferred approach sufficiently defined to fulfill
everyone's win conditions, and have all relevant risks been eliminated or mitigated?

3. Basic operational capability. Is the software, site, users, operators, and maintainers
sufficiently prepared to meet everyone's win conditions by launching the system?

Evolutionary and incremental processes that commit large resources to constructing a solution with
a poorly specified architecture are examples of "hazardous spiral look-alikes" that violate this
invariant. (Boehm, 1986)

Emphasize on the Framework and its Life Cycle
This invariant emphasizes the significance of the total system as well as the long-term concerns
that span its full life cycle. It excludes "hazardous spiral look-alikes" that are overly focused on
initial software code development. (Boehm, 1986)

4.2 Ul DESIGN
The main features of any software application include:

e Usability: This basically encompasses the ease with which the application can be used by
different classes of users such as novice & expert users.

A good software application should be well aligned, excessive use of tabs should be avoided so as
to avoid over congestion which in turn would make the use of the software confusing and
complicated. A good contrast between text and background should be maintained so as to make it
easier to read content available on the application.

27



4.3 Programme Design

The objective of Online Blood Bank is that a person in urgent requirement of blood can quickly
log on the application and via the internet connect to all the nearby blood banks and check for the
availability of the kind of blood they require. This is achieved by creating an inventory of all blood
banks and uploading it on the server which is attached to the application and can be accessed by
users from their mobile phones in order to achieve this, the requirement was studied very carefully:

To draw an application, a development platform is to be used which is in Java.

> |n this case, Android Studio is used for the development of R & R

> |t has embedded SDK tools which gives huge functionality as well as a good graphical Ul
to user

> After the application is developed, a review is to be conducted for ensuring that the
implementation of necessary methods, functions and modules are used

> Each phase is to ensured that, it is functioning as per the scope required

> |f found loop holes, it is advisable to re-work on the desired module and check whether it
IS meeting the scope

> Finally, after the application is ready, several tests such as Black Box testing, Beta testing,
Unit testing is carried out to find if there is any bug or error in the code and fix them

> After testing, when the final time comes for releasing it out to the world a sample must be
tried and be reviewed by the nearby small group of people of the application. This would
give an assurance whether the application is meeting the scope. If any negative reviews
come, then it is advisable to stop the release and implement it again and rectify the negative
reviews and again do the testing
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Chapter 5: CONSTRUCTION OF CODE

5.1 Login Page
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5.3 Registration
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5.4 Received Blood
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Chapter 6: Verification AND Validation

6.1 Login Test Case

Once the page for the Login is set up, we can test the running of the app on the Android Studio
software on our computer. After the Login page is tested, then we can proceed to check the running

of the rest of the application.
QANDROID BLOOD BANKA

|

Welcome to
Android Blood Bank

0 Not have an account?

CREATE AN ACCOUNT

Doctor Patient

6.2 Validation Test Case

After the Login page is tested, we can proceed to further validate the data inputs and the correct
display of the data entered in the database. Once that is done, we can proceed ahead with the final
stages of the application and then publish it as a stand-alone app.

Registration Registration

testing@uiu.com ®

Donate Blood, Save Life Donate Blood, Save Life
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DRAWBACKS

Currently, there are not many apps available in Bangladesh that will help mitigate the demand and
supply constraints of blood donors and blood requirements of hospitals. There are many situations
where there is a need to get information fast and reliably so as to ensure safety of person in need.
Due to lack of such services many times the person in need does not get blood on time and may
succumb to his/her injuries. Certain services that are available are reachable by only big and well
to do organizations due to high costs to maintain an application and a server and to set up relevant
equipment.

This application aims to bring down the overall cost by providing a user friendly and cost efficient
application without the need for huge investments and elaborate paraphernalia.

The issue that may arise could be due to hesitation of hospitals and big organizations to implement
a simple and easy-to-use application due to red tape and self-profiting interests. It could pose a
challenge to make them come around and see the greater good for the benefit of the public in
general.
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