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Abstract - The goal of the data mining methodology is to think data from a data set and change it into a reasonable structure 
for further use. Our examination concentrates on this part of Medical conclusion learning design through the gathered data of 
diabetes and to create smart therapeutic choice emotionally supportive network to help the physicians. The primary target of 
this examination is to assemble Intelligent Diabetes Disease Prediction System that gives analysis of diabetes malady utilizing 
diabetes patient's database. In this system, we propose the use of algorithms like Bayesian and K-NN (K-Nearest Neighbour) to 
apply on diabetes patient’s database and analyze them by taking various attributes of diabetes for prediction of diabetes 
disease.  
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1. INTRODUCTION  

1.1 Data Mining 

Data mining is the investigations of expansive datasets to separate covered up and beforehand obscure examples, 
connections and information that are hard to recognize with conventional measurable techniques.  

The territories where data mining is connected, as of late; incorporate designing, showcasing, human services and 
monetary anticipating. Data mining in social insurance is also a rising field of high significance for giving what we can say is 
high anticipation and a more profound comprehension of restorative data.  

The amount of accessibility of tremendous measure of patient's data which can be used to extricate valuable 
information, scientists have been utilizing data mining methods to help medicinal services experts in analysis of ailments.  

In the usually higher part of the papers, the diabetes forecast system chips away at a little dataset, however our point is 
to deal with expansive dataset. The quantity of medicinal test required may influence to execution of system in this way we 
additionally concentrate on diminishing the therapeutic test. It relies on upon which parameter or quality is taken in the 
system for foreseeing diabetes.  

Our expectation system will take a shot at a bigger dataset and number of therapeutic testing test required will 
overcome. Our system utilizes two calculations which we will apply on the same dataset for anticipating diabetes. 

1.2 Diabetes 

The term “diabetes” is a disease that occurs when the blood glucose in the body, also called blood sugar, is too high. Blood 
glucose is the main source of energy and comes from the food we eat. According to doctors, diabetes occurs when a gland 
known as pancreas does not release a hormone called insulin in sufficient quantity. Insulin is a hormone that carries sugar 
from the bloodstream to various cells to be used as energy. Lack of insulin disrupts the body’s natural ability to produce 
and use insulin accurately. As a result of this, high levels of glucose are released in urine. In the long-term, diabetes when 
not properly managed can lead to organ failure, cardiovascular diseases and disrupts other functions of the body. 

 

Fig-1: Classification of Diabetics and Non-diabetics 
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The following parameters were used for detecting and classifying the diabetes into positive and negative class, the 
parameters are: age, insulin, smoke cigarette, age first smoked, etc. 

 Functional Requirement- A functional requirement describes system should do. The functional requirement also 
specifies the operations and activities that a system must be able to perform. Functional Requirements should include: 
Descriptions of data to be entered into the system, Descriptions of work-flows performed by the system, Descriptions of 
system reports or other outputs. Some of the functional requirement of the proposed system includes:  

i. The proposed system will provide a platform to analyze dataset for new patients. 

ii. The proposed system will measure dataset for accuracy  

2. LITERATURE SURVEY 

Sadegh et al. have proposed, this system that comes under the category of data mining. The system performs data mining on 
patterns and correlation to predict the economic events. This system utilizes K-Nearest Neighbour for estimating values that 
will maintain a strategic distance from financial distress and bankruptcy.  

In the current review, k-Nearest Neighbour characterization technique has been examined for economic estimating. Lately, 
after the situation of worldwide financial emergency, the quantity of bankrupt organizations has risen. Since organizations' 
financial distress is the principal phase of bankruptcy, utilizing financial proportions for anticipating financial distress have 
pulled in a lot of consideration of the scholastics and also economic and financial institutions.  

Mohamed EL Kourdi et al. have proposed this system in which Naive Bayes (NB) which is a factual machine learning 
algorithm is utilized to order Arabic web documents. This system utilizes K-Nearest Neighbour for estimating values that 
will maintain a strategic distance from financial distress and bankruptcy. In the current review of k-Nearest Neighbour 
characterization technique, have been examined for economic estimating. Lately, after the situation of worldwide financial 
emergency, the quantity of bankrupt organizations has risen. Since organizations' financial distress is the principal phase of 
bankruptcy, utilizing financial proportions for anticipating financial distress have pulled in a lot of consideration of the 
scholastics and economic and financial institutions. 

Kevin Beyer et al. have proposed this system that tries to explain what happens when dimensionality increases. While 
dimensionality builds the separation between the nearest and the most distant point gets to be distinctly irrelevant and in 
this manner the execution is influenced. This may prompt to wrong forecast. Additionally, increment in measurement ought 
to be dismissed however much as could be expected.  

In example acknowledgment, the k-Nearest Neighbours algorithm (or k-NN for short) is a non-parametric strategy utilized 
for order and relapse. The K-NN algorithm is among the easiest of all machine learning algorithms. Both for order and 
relapse, it can be valuable to relegate weight to the commitments of the neighbours, so that the closer neighbours contribute 
more to the normal than the more far off ones. 

 Marius et al. have proposed this system that implements rather fast generating nearest neighbour and appropriate 
algorithm configuration. In this system, this system they have built up a framework that choses a fitting algorithm in view of 
the data bolstered which rather creates the fastest nearest neighbour. This algorithm is selected based on dimension of the 
data.  

3. PYTHON AND JUPYTER NOTEBOOK 

 Python is an interpreted language, which means you just type in plain text to an interpreter, and things happen. There is no 
compilation step, as in languages such as C or FORTRAN. To start up the Python interpreter, just type python from the 
command line on climate. You’ll get a prompt, and can start typing in python commands. Try typing in 2.5*3+5. and see 
what happens. To exit the Python interpreter, type ctrl-d. 

Eventually, you’ll probably want to put your Python programs, or at least your function definitions, in a file you create and 
edit with a text editor, and then load it into Python later. This saves you having to re-type everything every time you run. 
The standard Unix implementation of Python provides an integrated development environment called idle, which bundles a 
Python interpreter window with a Pythonaware text editor.  

To start up idle, log in to the server from an xterm and type IDLE. You will get a Python shell window, which is an ordinary 
Python interpreter except that it allows some limited editing capabilities. The real power of idle comes from the use of the 
integrated editor. To get an editor window for a new file, just choose New Window from the File menu on the Python Shell 
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window. If you want to work with an existing file instead, just choose Open from the File menu, and pick the file you want 
from the resulting dialog box. You can type text into the editor window, and cut and paste in a fashion that will probably be 
familiar to most computer users. You can have as many editor windows open as you want, and cut and paste between them. 
When you are done with your changes, select Save or Save as from the File menu of the editor window, and respond to the 
resulting dialog box as necessary. Once you have saved a file, you can run it by selecting Run module from the Run menu. 
You can actually use the integrated editor to edit just about any text file, but it has features that make it especially useful for 
Python files. For example, it colorizes Python key words, automatically indents in a sensible way, and provides popup advice 
windows that help you remember how various Python functions are used. As an exercise at this point, you should try 
creating and saving a short note (e.g. a letter of gratitude to your TA), and then try opening it up again in a new editor 
window. To exit from idle just choose Exit from the File menu of any window. An especially useful feature of the idle editor 
is that it allows you to execute the Python script you are working on without leaving the window. To do this, just choose Run 
Script from the Edit menu of the editor window. Then the script will run in the Python shell window. When the script is 
done running, you can type additional Python commands into the shell window, to check the values of various quantities 
and so forth. IDLE has various other powerful features, including debugging support. You can manage without these, but 
you should feel free to learn about and experiment with them as you go along. Once you have written a working Python 
script and saved it,say, as MyScript.py, you can run it from the command line by typing python MyScript.py. There is no need 
to start up IDLE just to run a script. 

 Python is meant to be an easily readable language. Its formatting is visually uncluttered, and it often uses English keywords 
where other languages use punctuation. Unlike many other languages, it does not use curly brackets to delimit blocks, and 
semicolons after statements are optional. It has fewer syntactic exceptions and special cases than C or Pascal. 

 

Fig-2: Home page of Anaconda Navigator 

4. COMPONENTS 

The Jupyter Notebook combines three components: 

 The notebook web application: An interactive web application for writing and running code interactively and 
authoring notebook documents. 

 Kernels: Separate processes started by the notebook web application that runs users’ code in a given language and 
returns output back to the notebook web application. The kernel also handles things like computations for 
interactive widgets, tab completion and introspection. 

 Notebook documents: Self-contained documents that contain a representation of all content visible in the 
notebook web application, including inputs and outputs of the computations, narrative text, equations, images, and 
rich media representations of objects. Each notebook document has its own kernel. 
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5. ARCHITECTURAL DESIGN 

System architecture is a conceptual model that defines the structure and behaviour of the system. It comprises of the system 
components and the relationship describing how they work together to implement the overall system. 

System design is the process of the defining the architecture, components, modules, interfaces, and data for a system to 
satisfy specified requirements .Systems design could be seen as the application of systems theory to product development. 
Object- oriented analysis and methods are becoming the most widely used methods for computer systems design. Systems 
design is therefore the process of defining and developing systems to satisfy specified requirements of the user. The UML 
has become the standard language in object oriented analysis and design. 

5.1 Dataflow Diagram 

A dataflow diagram (DFD) is a graphical representation of the "flow" of data through an information system, modeling its 
process aspects. A DFD is often used as a preliminary step to create an overview of the system without going into great 
detail, which can later be elaborated. DFDs can also be used for the visualization of data processing. A DFD shows what kind 
of information will be input to and output from the system, how the data will advance through the system, and where the 
data will be stored. 

 

Fig-3: DFD Level Zero 

6. RESULTS AND TESTING 

Software testing is defined as an activity to check whether the actual results match the expected results and to ensure that 
the software system is Defect free. It involves execution of a software component or system component to evaluate one or 
more properties of interest. 

Software testing also helps to identify errors, gaps or missing requirements in contrary to the actual requirements. It can be 
either done manually or using automated tools. Some prefer saying Software testing as a White Box and Black Box Testing. 

In our system we have done manual testing as well as stress testing to check the breakpoint of the network. The manual 
testing was done using selenium software while stress testing was done manually with the help of hundreds of nodes that 
were rented from an online server. 

The first Testing was done in the first module i.e. Data Pre-processing which is to ensure that the data set does not contain 
any missing value or unknown value. The original CSV file is taken as input and data cleansing is performed successfully. 

The second and third testing is done in second module i.e. Feature Extraction to reduce the dimensionality of dataset .The 
pre-processed CSV file is taken and PCA and random forest are successfully applied separately to get the reduced feature 
dataset. 

This chapter gives the outline of all testing methods that are carried out to get a bug free system. Quality can be achieved by 
testing the product using different techniques at different phases of the project development. The purpose of testing is to 
discover errors. Testing is the process of trying to discover every conceivable fault or weakness in a work product. It 
provides a way to check the functionality of components sub-assemblies and/or a finished product. It is the process of 
exercising software with the intent of ensuring that the Software system meets its requirements and user expectations and 
does not fail in an unacceptable manner. There are various types of test. Each test type addresses a specific testing 
requirement.  
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Fig-4: Pre-processing of given data 

6.1 Testing Process 

After designing phase there is the coding phase. In this phase, every module identified and specified in the design 
document is independently Coded and Unit tested. Unit testing (or module testing) is the testing of different units or 
modules of a system. In this phase, the physical design of the system is converted into the logical programming language. 

6.2 Testing Objectives 

The coding is done in java before starting of the coding, we have tried to follow some coding standards and Guidelines. 

The coding standards are: - 

● Naming standards for the Classes and variables etc. 

● Screen design standards. 

● Validation and checks that need to be implemented. 

 The Guidelines are: - 

● Code should be well documented. 

● Coding style should be simple. 

● Length of function should be short. 

6.3 Levels of Testing 

Unit Testing- In this, the programs that made up the system were tested. This is also called as program testing. This level of 
testing focuses on the modules, independently of one another. The purpose of unit testing is to determine the correct 
working of the individual modules. For unit testing, we first adopted the code testing strategy, which examined the logic of 
program. During the development process itself all the syntax errors etc. got rooted out. For this we developed test case 
that results in executing every instruction in the program or module i.e. every path through program was tested. (Test 
cases are data chosen at random to check every possible branch after all the loops.).Unit testing involves a precise 
definition of test cases, testing criteria, and management of test cases.  

User Input- In User interface the data entry is done through GUI and tested. Each element is tested for valid range and 
invalid range of data. 
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Error Handling- In this system we have tried to handle all the errors that are occurred while running the GUI forms. The 
common errors we saw are reading the empty record and displaying a compiler message, etc.  

System Testing- Once we are satisfied that all the modules work well in themselves and there are no problems, we do in to 
how the system will work or perform once all the modules are put together. The main objective is to find discrepancies 
between the system and its original objective, current specifications, and system documentation. Analysts try to find molds 
that have been designed with different specifications, which could cause incompatibility. At this stage the system is used 
experimentally to ensure that all the requirements of the user are fulfilled. At this point of the testing takes place at 
different levels so as to ensure that the system is free from failure. Testing is vital to success of the system. System testing 
makes a logical assumption that whether all parts of the system are correct. Initially the system was given to the user for 
entry validation was provided at each and every stage, So that the user is not allowed to enter unrelated data. The training 
is given to user about how to make an entry. While implementing the system it was observed that the user was initially 
resisting the change, however the system being the need of the hour and user friendly, the fear was overcome. Entering 
live data of the past months records was little tedious, prior to the actual day to day transaction. The best test made on the 
system was whether it produces the correct outputs. All the outputs were checked out and were found to be correct. 
Feedback sessions were conducted and the suggested changes given by the user were made before the acceptance test. 
Finally the system is being accepted and made to run with live data. System tests are designed to validate a fully developed 
system with a view to assuring that it meets its requirements. There are three main kinds of system testing: 

 ● Alpha Testing. 

 ● Beta Testing. 

 ● Acceptance Testing.  

Alpha Testing: This refers to the system testing that is carried out by the test team with the organization. 

Beta Testing: This refers to the system testing that is performed by a select group of friendly customers. 

Acceptance Testing: This refers to the system testing that is performed by the customer to determine whether or not to 
accept the delivery of the system. 

 

Fig-5: Testing of the given datasets 

7. FUTURE SCOPE AND CONCLUSIONS 

7.1 Future Scope 

The proposed system can be developed in many different directions which have vast scope for improvements in the 
system.  

These include:  
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1. Increase the accuracy of the algorithms.  

2. Improvising the algorithms to add more efficiency of the system and enhance its working.  

3. Working on some more attributes so to tackle diabetes even more.  

4. To make it as a complete healthcare diagnosis system to be used in hospitals. 

Future work should be done on improving the accuracy of the prediction by increasing the level of training data. Its 
performance can be further improved by identifying and incorporating various other parameters and increasing size of 
training. 

7.2 Conclusions 

 By our in-depth analysis of literature survey, we acknowledged that the prediction done earlier did not use a large dataset. 
A large dataset ensures better prediction. Also what it lacks is recommendation system. When we predict we will give 
some recommendation to the patient on how to control or prevent diabetes in case of minor signs of diabetes. The 
recommendations would be such, that when followed it will help the patient. Thus we will build up a system which will 
anticipate diabetic patient with the assistance of the Knowledge base which we have of dataset of around 2000 diabetes 
patients and furthermore to give suggestions on the premise of the nearness of levels of diabetes patients. Prediction will 
be done with the help of two algorithms Naïve Bayes and K-Nearest Neighbour and also we will compare which algorithm 
gives better accuracy on the basis of their performance factors. This system which will be developed can be used in 
HealthCare Industry for Medical Check of diabetes patients. 

This application would be a tremendous asset for doctors who can have structured specific and invaluable information 
about their patients / others so that they can ensure that their diagnosis or inferences are correct and professional. Finally, 
the huge appreciations received from the doctors on having such software prove that in a place like, where diseases are on 
the rise, such applications should be developed to cover the entire state. The common person stands to benefit from 
doctors having such a tool so that he/she can be better knowledgeable as far as personal health and wellbeing is 
concerned 

 

Fig-6: Conclusion formed by the given datasets expressed by bar graphs in terms of accuracy and ROC & AUC 
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