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Abstract: We have successfully categorised the vast majority of the data on marine species based on
specific features in this research. The next step is to identify endangered or threatened species that
meet the criteria. Classify the vast majority of the data and provide explanations for and remedies to
the classification problems presented here. One is a decision tree algorithm, and the other is a logistic
regression approach, both of which are used in our work. Classifying large amounts of data
according to need and constraints is a common application of the decision tree technique. In a
prospective, methodologically sound approach, the logistic regression algorithm is applied for
predetermined root causes and treatment options. This application proposes a strategy for efficiently
exploring and analysing large amounts of data in light of specific situations and needs. In order to
comprehend classification and segregation and reach a numerical output or regression, we employ
decision trees. This technique is a form of supervised learning employed in the process of problem
classification. In this method, we identify the most important characteristics and conditions and use
them to divide the data into two or more groups. Automated procedures rely on a collection of
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algorithms and tools to perform the heavy lifting of data-driven decision making and branching. In
order to meet our requirements, the initially unsorted data must be analysed in numerous steps based
on various properties and separated in order to reduce the amount of unpredictability, or entropy. It
helps in the creation of efficient machine learning models that can make reliable predictions quickly.
Discrete values (often binary values like 0/1) are estimated from a set of independent factors using
logistic regression. It helps in estimating the possibility of an event by adjusting the logic function to
the data. In this context, these algorithms perform admirably. Since there are only two possible
results, we call logistic regression a binary classifier.

Keywords: Marine Species, Data, Root Cause, Propose a Solution
Introduction

In order to determine whether the endangered or threatened species are in danger, the project aims to
predict whether they are endangered or threatened according to the client’s requirements. In order to
determine whether the endangered or threatened species are in danger, researchers have to determine
if the population is declining and whether this is an actual threat [1]. For example, if the population of
a certain species has dropped by 90%, it is most likely a loss [2]. The specific characteristics of this
population, such as location and habitat, must be assessed to determine if there is a problem — this
could be due to factors like overhunting, habitat destruction (such as farming), disease epidemics,
competition with other animals and so on [3]. These similar factors may impact an animal’s overall
health even though they do not each cause its demise individually [4-5]. It is apparent that the bulk of
the data is manipulated, and searching or filtering it by a human would be too hard because it would
take a long time for the human to do, and the final output of the report would not be accurate. The
reason is that a large amount of data does not have to be handled manually by humans in many cases
[6]. In order to resolve this problem, they need to apply a machine learning methodology to resolve it
[7-12]. By providing the bulk of the data to the machine, it will process it and produce an accurate
output based on the data input. A machine can be defined as a tool capable of mimicking the
behaviour of an intelligent subject in a way that mirrors their own [13]. There are several ways to
automate complex tasks that can be done by machine learning systems similar to the way humans
solve problems in the real world. In the end, after the classification of the results based on the
requirements, the report will be generated in PDF format to be used by the client [14-19]. Once
completed, the report will be forwarded to the analyst to analyse how these species are endangered or
threatened. After the analysis results have been collected, the final report will be generated and sent
to the client as soon as possible [20-25].

Purpose of the System

e High accuracy will help the good research results.

e This method can handle unlimited data, assess them and provide a proper analysis for the same.
e Cost and time consuming also low.

Domain Knowledge

Machine learning is a subfield of Al that allows computers to teach themselves new skills and refine
their existing ones in the absence of human instruction [26-29]. In the field of machine learning, the
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goal is to create algorithms that can access and analyse data on their own. The fundamental goal is to
provide the computer the ability to learn on its own, with no help from humans, and to make
appropriate adjustments to its behaviour (figure 1) [30].

Machine Learning
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Figure 1: Machine Learning

In order to determine whether the endangered or threatened species are in danger, the project aims to
predict whether they are endangered or threatened according to the client’s requirements [31]. In
order to determine whether the endangered or threatened species are in danger, researchers have to
determine if the population is declining and whether this is an actual threat. For example, if the
population of a certain species has dropped by 90%, it is most likely a loss [32-35]. The specific
characteristics of this population, such as location and habitat, must be assessed to determine if there
is a problem — this could be due to factors like overhunting, habitat destruction (such as farming),
disease epidemics, competition with other animals and so on [36-41]. These similar factors may
impact an animal’s overall health even though they do not each cause its demise individually. It is
apparent that the bulk of the data is manipulated, and searching or filtering it by a human would be too
hard because it would take a long time for the human to do, and the final output of the report would
not be accurate [42]. The reason is that a large amount of data does not have to be handled manually
by humans in many cases. In order to resolve this problem, they need to apply a machine learning
methodology to resolve it. By providing the bulk of the data to the machine, it will process it and
produce an accurate output based on the data input [43]. A machine can be defined as a tool capable
of mimicking the behaviour of an intelligent subject in a way that mirrors their own. There are
several ways to automate complex tasks that can be done by machine learning systems similar to the
way humans solve problems in the real world [44-49].

In the end, after the classification of the results based on the requirements, the report will be generated

in PDF format to be used by the client [50-55]. Once completed, the report will be forwarded to the

analyst to analyse how these species are endangered or threatened [56-61]. After the analysis results

have been collected, the final report will be generated and sent to the client as soon as possible.
Table 1: Hardware and Software Requirements
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Developing Kit

Processor RAM Disk Space
Eclipse Computer with a 2.6GHz2GB Minimum 20 GB
processor or higher
Database
MySQL 5.0 Intel Pentium Minimum 512 MB

processor at 2.6GHz or fasterPhysical ~ Memory; 1 Minimum 20 GB
GB Recommended
HeidiSQL 8.3 Intel Pentium Minimum 512 MB Minimum 20 GB
processor at 2.6GHz or fasterPhysical ~ Memory; 1
GB Recommended

The current system makes it extremely challenging to pick out the endangered or threatened items
from the mountain of data [62-68]. This information is used by oceanographers. Which one is from a
certain time and place in the ocean? Species data collected over a long period of time reveals an
abundance of species. When new data is acquired and compared to older data, it becomes very
difficult to manipulate species that are in danger of extinction. It's a lengthy process, though.
Furthermore, the reliability of the altered data is dubious. The ocean is home to an estimated two
million different species. Having to do this by hand is a lot of work. Problems like as inaccuracies,
wasted time, inconsistent results, exorbitant training costs, and performance lags are possible [69-
71].

We have designed the suggested system so that each user has their own unique login credentials. The
company's name makes it easy for customers to upload and retrieve their information. The system is
more secure and can quickly manipulate data [72-79]. When it comes to creating predictions or
classifying tagged data, machine learning algorithms can be far more accurate than people. Better
results and higher earnings are possible as a result of this enhanced precision. The vast majority of
species data has been integrated as input, and will be filtered out as endangered species data or
threatened species data depending on the requirements. In addition to gathering information on
endangered and threatened species, please include an explanation for why these species are in danger
of extinction [80-85].

Software Requirement Specification

The features of the web-accessible system are listed below. Access the browser's preferences with
this Ul-equipped Activity. Add another Activity that, once authorised, grants people access to the
shared folder. Correctly manage the activity lifecycle [86-90]. Compiling and running code is
required to earn any points in this category. Your app's user interface must facilitate the browsing,
purchasing, and selling of stocks based on granular metadata. You will need to design a browsing Ul
and an integration Ul to complete the task. You can build your own location browser using the many
tools and components available in the Net Beans' layout system. Like the final project, your
programme should be built so that it can only be controlled by the keys and mouse. Your programme
needs to support the keyboard, mouse, and search functions [91-94].
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Non-Functional Requirements

The system has to be supported by Net Beans. The team player needs to open a System browser. It's
important that everyone has their own system [95-98]. Before launching the programme, the system
must verify the user's credentials. Unauthorized users are locked out of the system. Access to the
system's features should be granted based on the user's role. An approval procedure must be
established. Modular customization components that can be used elsewhere in the system's
construction are a must. Safe and sound access to private information. Constant accessibility, with
improved hardware for top performance. Future additions will benefit greatly from a service-based
architecture that can be easily modified [99-101].

Performance Requirements

The performance of an application can be evaluated by observing the results it produces. An integral
aspect of any system analysis is the specification of requirements. Designing a system that works in
the specified setting is impossible without clear requirements [102-108]. Users of the current system
are in the best position to provide necessary requirements, as they are the ones who will be using the
system in the end. This is so that the system may be designed in accordance with the requirements,
which can only be known at the start. Once the system has been designed, making changes is tough,
but developing a system that doesn't meet the needs of the end user is pointless [109-114].

System development environment introduction to Java

Oak was the original name for the language, which was changed to Java in 1995. The fundamental
driver for the creation of this language was the requirement for a cross-platform (i.e. Architecture
neutral) language to be utilised in the development of software for embedded systems in a wide range
of consumer electronic gadgets [115-119].

Java architecture provides a lightweight, stable, and fast platform for programming. To ensure
compatibility across platforms, Java compiles Java Virtual Machine byte codes, which are then
interpreted by each system's respective run-time environment. Java is an adaptive platform that
fetches and executes its code only when it's needed, be it on a local machine or one halfway across
the world [120-125].

The Java compiler, when used to compile code, generates byte code, which is machine code for a
fictitious machine known as a Java Virtual Machine (JVM). It is the job of the JVM to run the byte
code. The JVM was developed to fix the problem of probabilities [126-129]. All machines can access
the same code that was created, compiled, and run on a single system. A Java Virtual Machine is
what you'd call it (figure 2).
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Figure 2: Compiling and interpreting Java source code

At runtime, the Java interpreter simulates a Java Virtual Machine to the byte code file. In reality, it
may be anything from an Intel Pentium PC running Windows 95 to a Sun SPARCstation PC
operating Solaris or even a Macintosh computer running OS X, as long as it has access to the internet
[130].

Servlets/JSP

A Servlet is an extension for servers in general. Dynamically loading Java classes can increase a
server's capabilities. Because of their compatibility with web servers, Servlets have largely replaced
CGl scripts in that context [131-133].

A Servlet is functionally equivalent to a proprietary server extension; nevertheless, it is secure and
portable because it is executed within the server's Java Virtual Machine (JVM). Servlets can only be
used on the same server they were created on [134].

Servlets are processed by individual threads within the web server process, as opposed to the many
processes required by CGI and Fast CGI. This demonstrates the effectiveness and scalability of
servlets [135].

Servlets can be run on a variety of platforms and in a variety of web servers. When it comes to
creating applications for the web, Java Servlets are unparalleled [136].

Instead of using CGI scripts, a web server can employ servlets, which can then be used to expand the
capabilities of other servers, such as an email server, by doing things like scanning all attachments
for viruses or filtering incoming messages [137].

Servlets are software components that adhere to a standard interface and can be integrated with a
Java server. Servlets are similar to applets in that they are both byte-coded server-side objects that
may be dynamically loaded from the internet. They are distinct from applets in that they are
nameless, faceless entities (without graphics or a GUI component). They are platform-independent,
pluggable, byte-code objects that can be used to augment server-side functionality on the fly. The
following benefits accrue when using servlets to create dynamic content, such as the one achieved by
employing an HTTP servlet to generate HTML content dynamically:

They replace CGI scripts and are quicker and cleaner. They adhere to a common Application
Programming Interface (the servlet API). They offer every benefit that Java has to offer (run on
various servers without needing to be rewritten).
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The Servlet API has some benefits: The Servlet API's support for several protocols is a major benefit.
It makes no presumptions concerning

e The protocol is used to transmit on the net
e How itis loaded
e The server environment it will be running in

These quantities are important because they allow the Servlet API to be embedded in many different
Servers.
Features of Servlets:

e Servlets are persistent. Servlet is loaded only by the web server and can maintainservices
between requests.

e Servlets are fast. Since servlets only need to be \Nloaded once, they offer much better
performance than their CGI counterparts.

e Servlets are platform-independent.

e Servlets are extensible Java is a robust, object-oriented programming language which can
easily be extended to suit your needs.

e Servlets are secure

e Servlets are used with a variety of clients.

A DBMS that stores data in tables. It is possible to develop a single programme that connects to a
database using the Java Database Connectivity APl (JDBC). JDBC is a Java API for executing
structured query language (SQL) statements. Java classes and interfaces make up the entirety of this.
Database applications can now be written entirely in Java thanks to JDBC, which provides a common
API for tool/database developers.

JDBC makes it simple to deliver SQL statements to the right database from nearly any programme.
Programmers may "write it once, run it anywhere" with Java and JDBC.

Simply put, JDBC makes it possible to do three things.

e Establish a connection with a database

e Send SQL statements

e Process the results

e JDBC Driver Types

e The JDBC drivers that we know now fit into one of four categories.

e JDBC-ODBC Bridge plus ODBC driver

e Native-API party-Java driver

e JDBC-Net pure Java driver
Each database system requires its own unique JDBC driver that conforms to the java.sql.Driver
interface in order to be accessed. Nearly every popular RDBMS has a corresponding driver, albeit
only a small fraction of these are freely distributable. For free, Sun includes a JDBC-ODBC bridge
driver in the JDK so that you can connect to common ODBC data sources like a Microsoft Access
database, though Sun strongly discourages utilising the driver outside of development environments.
Many different kinds and flavours of JDBC drivers exist for a wide variety of database management
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systems.

Linking JDBC and ODBC: Instead of the Bridge and the ODBC driver, it is preferable to utilise a
Pure Java JDBC driver. Because of this, ODBC client configuration is unnecessary. It also removes
the risk of the Bridge introducing a bug into the native code, which could cause the Java VM to
malfunction (that is, the Bridge native library, the ODBC driver manager library, the library, the
ODBC driver library, and the database client library).

The JDBC-ODBC Bridge is a JDBC driver that translates JDBC activities into ODBC operations in
order to make them operational. It looks like any other application in ODBC's eyes. The Bridge is a
Java package called sun. JDBC. odbc that provides access to an ODBC-compatible native library.
Intersolv and Java Soft collaborated to create the Bridge. HTML Web pages can be created with the
help of Hypertext Markup Language (HTML), one of the WWW's defining languages. HTML
enables users to add text, images, and connections to other web sites in their creations (Hyperlinks).
While it may seem like a programming language, HTML is actually only an implementation of ISO
Standard 8879, SGML (Standard Generalized Markup Language), with a focus on hypertext and
some modifications to make it more suitable for the World Wide Web. Hypertext operates on the
principle of linking many resources together. Based on our specific needs and interests, we can easily
find the data we're looking for. Markup languages are nothing more than lists of items surrounded by
the elements that should be rendered. Some parts of this paper, or other publications, can be accessed
by hypertext links, which are the highlighted or underlined text.

The host computer, which may be located in another country, can display any content using HTML.
This flexible language can be used on any device or operating system.

To improve the document's visual appeal, HTML offers tags (special codes).

Case does not matter while using HTML. In order to make the document more presentable, you can
use things like graphics, fonts, sizes, colours, etc. The document itself includes everything that is not
a tag.

What Is Java Script? When it comes to creating server and client side web applications, JavaScript is
a concise, object-based scripting language. JavaScript statements inserted directly in an HTML page
are understood by Netscape Navigator 2.0. And using Livewire, you can build CGI-like server-based
apps.

JavaScript statements on an HTML Page in a Navigator client application can detect and react to
events like mouse clicks and page scrolling. If you have a form that asks for a phone number or
postal code, for instance, you may develop a JavaScript function to ensure that the user entered a
legitimate number. An Html page with embedded Java Script can interpret the entered text and alert
the user with a message dialogue if the input is invalid, or it can perform an action (such as play an
audio file, execute an applet, or communicate with a plug-in) in response to the user opening or
closing a page, all without transmitting any data over the network.

Module Description

In order to determine whether the endangered or threatened species are in danger, the project aims to
predict whether they are endangered or threatened according to the client’s requirements. In order to
determine whether the endangered or threatened species are in danger, researchers have to determine
if the population is declining and whether this is an actual threat. For example, if the population of a
certain species has dropped by 90%, it is most likely a loss. The specific characteristics of this
population, such as location and habitat, must be assessed to determine if there is a problem — this
could be due to factors like overhunting, habitat destruction (such as farming), disease epidemics,
competition with other animals, etc. These similar factors may impact an animal’s overall health
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even though they do not each cause its demise individually. It is apparent that the bulk of the data is
manipulated, and searching or filtering it by a human would be too hard because it would take a long
time for the human to do, and the final output of the report would not be accurate. The reason is that a
large amount of data does not have to be handled manually by humans in many cases. In order to
resolve this problem, they need to apply a machine learning methodology to resolve it. By providing
the bulk of the data to the machine, it will process it and produce an accurate output based on the
data input. In the end, after the classification of the results based on the requirements, the report will
be generated in PDF format to be used by the client. Once completed, the report will be forwarded to
the analyst to analyse how these species are endangered or threatened. After the analysis results have
been collected, the final report will be generated and sent to the client as soon as possible.

Module Description

Admin: In this module, the admin wants to log in to the admin page; it will redirect to the admin
home page, which has approval to an oceanographer, approval to the researcher, approval to the
analyst, species details, and requirement details menus displayed on the admin home page. Then
admin will check the oceanographer registration details. Once the registration details are correct,
only the admin will approve to further process; otherwise not permitted to proceed. After, the
oceanographer will update the species data details and requirements details. The admin will then
review the researcher’s registration information. Once the registration information is accurate, only
the admin will give the go-ahead to continue; otherwise, it is forbidden. Then admin will send the
species details to the researcher, which the oceanographer will update. The researcher will then
receive the oceanographer’s requirement details information from the admin. The final admin will
then review the analyst registration information. Once the registration information is accurate, only
the admin will give the go-ahead to continue; otherwise, it is forbidden.

Oceanographer: In this module, the oceanographer wants to register and log in to the oceanographer
page; it will redirect to the oceanographer home page, which has registration, status, upload,
requirement, test details, and report status menus displayed on the model buyer home page. After
logging in successfully, the oceanographer will enter their information on that page. Once
registration is complete, the admin will review the information; if everything is accurate, the admin
will approve the oceanographer. Otherwise, it is not allowed to proceed. Oceanographers can view
their registration details on the view status page. Once the admin approves, it will show on the view
status page. Then upload the species details and requirement details on the upload page. The upload
and requirements menus are in the Oceanographer sub-module. Before upload, the species details and
requirement details id processing will be compulsory. After entering the id, OTP will be sent to the
oceanographer’s registered email. After entering the OTP, it can upload the species and requirement
details. Then enter the water sampling lab test results. Then finally report will be downloaded by the
email the analyst sent it.

Researcher: In this module, the researcher wants to register and log in to the researcher page; it will
redirect to the researcher’s home page, which has admittance, status, requirements, research, and
upload menus displayed on the researcher’s home page. After logging in successfully, the researcher
will enter their information on that page. Once registration is complete, the admin will review the
information; if everything is accurate, the admin will approve the researcher. Otherwise, it is not
allowed to proceed. The researcher can view their registration details on the view status page. Once
the admin approves, it will show on the view status page. After that, get the species details and
requirement details from the admin. Then research and analyse the species’ details based on the
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requirements. The current species data are analysed with the previously gathered data. Then research
report will be generated in pdf format, and then it can be sent to the analyst.

Analyst: In this module, the analyst wants to register and log in to the analyst page; it will redirect to
the researcher home page, which has admittance, status, research details, sample details, and analysing
menus displayed on the analyst home page. After logging in successfully, the analyst will enter their
information on that page. Once registration is complete, the admin will review the information; if
everything is accurate, the admin will approve the analyst. Otherwise, it is not allowed to proceed.
The analyst can view their registration details on the view status page. Once the admin approves, it
will show on the view status page. After getting the report from the researcher on the research details
page, download the report in pdf format. After analysing based on the research report, get the water
sampling lab test results before starting the analysis. Then finally, generate the overall report and

send it to the oceanographer’éwé“mail id (figure 3).

Figure 3: System Architecture
E-R Diagrams
A conceptual ER-Diagram organises the system's relations, detailing not only the present entities but
also the standard relations via which the system exists and the cardinalities required for the system
state to continue. The ERD shows how the various data objects are connected to one another. The
entity relationship diagram (ERD) is the primary notation for data modelling; data object descriptions
can be used to elaborate on the characteristics of each entity in the ERD (figure 4).
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A data flow diagram is a graphical representation of a system's data flow, used for both
documentation and analysis. These are the main resource from which all the other parts stem. Data
processing, or the translation of data from input to output, can be conceptually represented in
isolation from the physical components of a system. The term "logical data flow diagram™ describes
this type of diagram. Data implementation and mobility across individuals, departments, and
workstations are depicted visually in data flow diagrams. Data flow diagrams are used to describe
entire systems. The data flow diagrams are created with two well-known notations: Yourdon, Gane,
and Sarson notation. In a DFD, each part is given a meaningful label (figure 5).

Researc! her e Analyst L 2N

ani 7 y:
[ report [j aintertacas giﬁi‘{ai'eiﬂ."a;
generate Researcher report

Figure 5: Deployment Diagram
System Testing and Implementation

The software testing process represents the final inspection of the software's specification, design,
and programming. One could argue that testing is the only non-constructive part of the software
engineering process.

Strategic Approach to Software Testing

The software development life cycle is similar to a spiral. Software requirement analysis establishes
the information domain, functionalities, behaviour, performance, restrictions, and validation criteria
for software after system engineering specifies the role of software. Design and then programming
get closer to the centre as we progress along the spiral. When making software, we follow a
spiralling path of decreasingly abstracted streamlines.

The spiral can also be seen as an approach for software testing. At its core, unit testing is focused on
verifying that each individual piece of code works as intended. Integration testing, which is further
out on the testing spiral, focuses on the design and construction of the software architecture.

Computer Safety: There are four main concerns with the security system: Computer security is the

prevention of unauthorised access to or use of computer systems, data, programmes, procedures, and
personnel.
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When discussing the protection of hardware and software from intentional or unintentional damage
by a predetermined danger, the term "system security" is typically utilised.

Data security prevents data from being stolen, misused, or destroyed.

When we talk about "system integrity,” we're referring to things like the proper operation of all
hardware and software, adequate physical security, and protection from outside interference like
eavesdropping and wiretapping.

The term "privacy" describes the user's or organization's right to decide what data to make public and
what data to keep private, as well as safeguards against the unwanted, unjust, or excessive disclosure
of such data.

Information that should be kept private is marked as confidential in a database. It's a defining feature
of information that necessitates special safeguards.

Software Safety: When we talk about safeguarding our systems, we're referring to the many data
validations that are implemented as checks and controls to make sure nothing goes wrong. It is
crucial to check that only legitimate information is entered and actions are taken at all times.
Client-Side Validation

To ensure that only legitimate data is entered by the client, several client-side validation methods are
employed. Client-side validation alleviates the burden on servers caused by incorrect data. There are
restraints, such as: Only valid information is entered into the mandatory fields thanks to JavaScript.
The fields on the forms have reasonable maximum lengths. Client-side validation of mandatory fields
prevents submission of forms with missing information, relieving strain on the server and preventing
human error.

Server-Side Validation

The client side cannot do all checks. In order to prevent the system from crashing, checks must be
conducted on the server side to alert the user that they have attempted an invalid operation or that the
operation they attempted is forbidden. Some examples of validation performed by the server include:
The integrity of the primary key and foreign key has been made subject to a limitation on the server.
There is no way to replicate the value of a primary key. Forms that make use of foreign keys will
only allow updates to be made with the preexisting foreign key values, and will alert the user if they
try to change the primary value. The user is informed of any server-side successes or failures through
the display of relevant notifications. In order to prevent any one user from causing trouble for
another, numerous Access Control Mechanisms have been developed. The organisational structure
governs the level of access granted to different user roles. Authorized users only have access to the
system and can utilise the features available to them in accordance with their role. The server handles
all authentication and access management. Limits are placed on a number of prohibited operations
via server-side validation.

Conclusion
Both the decision tree and logistic regression algorithms are used in our proposed solution. The

application benefits more from having both kinds of algorithms at work. The majority of the data has
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been categorised using the decision tree technique. We used the logistic regression approach to
identify root causes and develop appropriate mitigation strategies. Based on the criteria, the
classification procedure will establish which species are in danger of extinction. To determine why
these species are in danger, oceanographers' laboratory test results on water samples should be
gathered. During predetermined time intervals, representative samples are drawn for analysis. As a
result, our proposed version produces a high-quality result and satisfies the necessary need in study.
The key benefits of this strategy are its precision and its ability to make timely adjustments. It will be
improved and used experimentally in the future to better fit the requirements of a certain situation.
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