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ABSTRACT 

 
Agriculturists are facing loss due to various crop diseases. It becomes difficult for the 

cultivators to monitor the crops on regular basis when the cultivated area is huge in terms of acres. 

If proper care is not taken in this area then it causes serious effects on plants and due to which 

respective product quality, quantity and productivity is affected. Smart farming is need of the hour 

of the Indian economy. There is a need of an automatic, accurate and less expensive system for 

detection of diseases from the image and to suggest a proper pesticide as a solution. The most 

significant part of our research is early detection the disease as soon as it starts spreading on the 

top layer of the leaves using remote sensing images. This approach has two phases: first phase 

deals with training the model for healthy and as well as diseased images , second phase deals with 

monitoring of crops and identification of particular disease using KNN algorithm and also intimate 

the agriculturists with an early alert message immediately. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
I 



CONTENTS 

Abstract I 

1. INTRODUCTION 1 

1.1 Background 1 

1.2 Problem Statement 2 

1.3 Scope of Study 2 

2. LITERATURE SURVEY 3 

2.1 Introduction 3 

2.2 Paddy Overview 3 

2.2.1 Definition of Paddy 3 

2.2.2 Paddy Diseases Symptoms 3 

2.2.3 Paddy Blast Symptoms 4 

2.2.4 Brown Spot Symptoms 4 

2.2.5 Narrow Brown Spot Symptoms 4 

2.3 Case Study on Existing System 5 

2.4 Disadvantages of Existing System 7 

2.5 Proposed Methodology 8 

2.5.1 Introduction 8 

2.6 Advantages of Proposed Methodology 12 

3. SYSTEM DESIGN 13 

3.1 System Architecture 13 

3.2 Architecture Diagram 13 

3.2.1 Levels of Abstractions 14 

3.3 Requirement Specification 16 

3.3.1 Functional Requirements 16 

3.3.2 Non-Functional Requirements 16 

3.3.3 Software Requirements 17 

3.3.4 Hardware Requirements 17 

3.4 UML Diagrams 18 

3.4.1 Class Diagram 19 

3.4.2 Use Case Diagram 20 

3.4.3 Sequence Diagram 22 



 

3.4.4 Collaboration Diagram 24 

3.4.5 Activity Diagram 25 

4. IMAGE PROCESSING APPLICATION 27 

WITH ALGORITHM AND INSTALLATION 

4.1 Image processing 27 

4.1.1 Purpose of Image processing 27 

4.1.2 Types of image processing 28 

4.1.3 K-Nearest Neighbor Algorithm 29 

4.2 Smoothing Images 30 

4.2.1 2D Convolution (Image Filtering) 30 

4.2.2 Image Blurring (Image Smoothing) 32 

4.2.3 Application of Image Processing 37 

4.2.4 Converting an image to gray scale 38 

4.3 Python Programming 41 

4.3.1 Installation of Python 42 

4.3.2 Features and Applications of Python 48 

4.3.3 Python Libraries for Image Processing 51 

4.4 Introduction to OpenCV 53 

4.4.1 Installing OpenCV 54 

5.4.2 Applications and Features of OpenCV 56 

5. IMPLEMENTATION 58 

5.1 Main Activity of  Disease Detection 58 

6. RESULT 64 

7. CONCLUSION 65 

8. REFERENCES 66 



ORYZA 

KGRCET | Dept. of CSE Page 1 

 

 

1. INTRODUCTION 

1.1 Background: 

The agricultural land mass is more than just being a feeding sourcing in today’s world . Indian 

economy is agriculture based and it is the main source of rural livelihood. Indian economy is highly 

dependent of agricultural productivity. Therefore in field of agriculture, detection of disease in plants 

plays an important role. Every living being depends on agriculture for food. But for better yield, the crops 

should be healthy therefore some highly technical method is needed for periodic monitoring.  Plant 

disease is one of the important factor where it can cause significant reduction of quality and quantity of 

agriculture products. Due to the exponential inclination of population, the climatic conditions also cause 

the plant disease. The plants suffer from diseases that can drastically affect the quantity and quality of the 

yield. Usually the detection and identification of leaf diseases is performed by farmers by naked eye 

observation . It leads to incorrect diagnosis as the farmer’s judge the symptoms by their experience. This 

will also cause needless and excess use of costly pesticides. Therefore the automatic detection of disease 

is important which will help in early and accurate diagnosis of leaf diseases The major challenges of 

sustainable development is to reduce the usage of pesticides, cost to save the environment ad to increase 

the quality. Precise, accurate and early diagnosis may reduce the usage of pesticides. Consequently, 

effective monitoring of the incidence and severity of crop diseases is of great importance to guide the 

spray of pesticides. The existing method for plant disease detection is simply naked eye observation by 

experts through which identification and detection of plant diseases is done. For doing so, a large team of 

experts as well as continuous monitoring of plant is required, which costs very high when we do with 

large farms. At the same time, in some countries, farmers do not have proper facilities or even idea that 

they can contact to experts. Due to which consulting experts even cost high as well as time consuming 

too. In such conditions, the suggested technique proves to be beneficial in monitoring large fields of 

crops. Automatic detection of the diseases by just seeing the symptoms on the plant leaves makes it  

easier as well as cheaper. Machine Learning provides a possible way to detect the incidence and severity 

of the disease rapidly. This approach starts with training of images for both the samples such as healthy 

and disease leaf images.[1] 
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1.2 Problem Statement: 

 
Paddy will be harvest twice in a year. Most of paddy farmer faces many problems to harvest their 

paddy because they used to attack by snail, worm and fungi. Furthermore, when the paddy had been 

infected or attacked, the others areas had been exposed to be infected. Thus, it will decrease paddy 

farmer’s income and lead to significance losses to farmer. Currently, the paddy farmer determines the 

type of disease manually. The errors might occur in order to determine the type of diseases. Paddy farmer 

also have to spend a lot of time to detect the type of disease. It also takes a time as the paddy farmers 

manually check the disease since the paddy field is in wide area. 

1.3 Scope of Study: 
 

 The users of the system are general farmer. 

 The prototype is designed in python. 

 200 total samples of normal, brown spot disease, narrow brown spot disease and blast disease is 

used in this. 
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2 .LITERATURE SURVEY 
 
 

2.1 Introduction: 

 
This surveys, clarifies and talks about on existing writing audit related with our research topic 

which is "Study on Paddy Disease Detection". This part includes three areas. The primary segment 

portrays the outlines of paddy. The subsections are the definition, kind of paddy infection, paddy 

manifestation and paddy administration. The second area is the survey of some current framework that 

utilized same strategies and techniques. The third area talks about the survey on strategy and technique 

utilized by the framework. 

 

 

2.2 Paddy Overviews: 

 
2.2.1 Definition of Paddy 

 
Paddy otherwise called rice is the dull seeds of a yearly south-east Asian grain grass (Oryza 

sativa) that are cooked and utilized for sustenance. This grain grass that is broadly developed in warm 

atmospheres for its seeds and results. Rice is a standout amongst the most used sustenance plants and 

generally developed began in ASIA. Rice is a critical product worldwide and over portion of the total 

populace depends on it for sustenance. Numerous individuals on the planet including Bangladesh eat rice 

as staple nourishment.[2] 

 

 

2.2.2 Paddy Diseases Symptoms: 

 
There are numerous elements that influence paddy to rice generation turn out to be moderate and 

less profitable. One of the fundamental elements is paddy disease. The statements beneath will indicate 

three kind of paddy disease, the symptom of paddy disease and the management of paddy disease. This 

inquires about spotlight on three sorts of diseases, which are paddy blast, brown spot disease and narrow 

brown spot disease.[2] 
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2.2.2.1 Paddy Blast Symptoms: 

 
 Disease infect paddy at growth stages and aerial parts of plant (leaf, neck and node) 

 Among the three leaves and neck infections are more severe 

 Small specks originate on leaves 

 Several spots coalesce to big irregular patches 

 
2.2.2.2 Brown Spot Symptoms: 

 
 Initial lesions are water-soaked to greenish gray and later become grayish white with brown 

margin 

 Lesions on leaf sheaths near waterline 

 Presence of sclerotic 

 Lesions may coalesce death of the whole leaf 

 Partially filled or empty grains 

 
2.2.2.3 Narrow Brown Spot Symptoms: 

 
 Short, narrow, elliptical to linear brown lesions usually on leaf blades but may also occur on leaf 

sheaths, pedicels, and glumes or rice hulls 

 Lesions about 2-10 mm long and 1 mm wide 

 Lesions narrower, shorter, and darker brown on resistant varieties 

 Lesions wider and lighter brown with gray necrotic centers on susceptible varieties 

 Leaf necrosis may also occur on susceptible varieties 

 Lesions occur in large numbers during the later growth stages. 
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Common 

Name 

Scientific 

Name 

Image Description Remedy 

Paddy Blast Pyricularia 

grisea 

 

Black 

variations are 

seen in plant 

and they 

begin to 

break. 

Seeds are to 

be treated 

with Vitavax 

power with a 

volume of 2g. 

Brown Spot Bipolaris 

oryzae 

 

Dark reddish 

margins are 

formed in 

plants leading 

to blackening 

of seeds. 

Seeds are to 

be treated 

with Vitavax 

power with a 

volume of 2g. 

Narrow 

Brown Spot 

Xanthomonas 

Campestrisoryzae pv. oryzae 

 

Yellow color 

legions appear 

on leaf 

Seeds are to 

be treated 

with 

plantomycin 

10g 

 

 

Table 1: Disease of Rice – Sample Dataset 

 

2.3 Case Study on Existing System: 

 
An examination led by Kurniawati et al. from UniversityKebangsaan Malaysia means to build up 

a model framework to consequently and effectively recognize and characterize the paddy diseases with 

Blast Disease (BD), Brown Spot Disease (BSD), and Narrow Brown Spot Disease (NBSD) utilizing 

picture preparing system as an option or supplemental to the conventional manual technique. 

In the paper,Batule et al. from Trinity College of Engineering and Research, Pune,  Trinity 

College of Engineering and Research, Pune, Maharashtra, India gave a method to detect the disease 
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caused to the leaf calculating the RGB and HSV values. Primarily the image is blurred in order reduce 

noise. Then the image is converted from RGB to HSV form, after this color thresholding is done. After 

thresholding foreground or background detection is performed. Background detection leads to feature 

extractions of the leaf. Then k-means algorithm is applied which can help to clot the clusters. The 

following system is a software based solution for detecting the disease with which the leaf is infected.  

In the paper, R.Preethiet al. from Panimalar Engineering College,Chennai, Tamilnadu-123,  

(India) proposed a system which will automatically detect the symptoms of diseases as soon as they 

appear on plant leaves. These images are made to undergo a set of pre-processing methods for image 

enhancement. Later, a satisfying set of visual features from the region of interest are extracted by 

applying histogram for detecting diseases accurately. The advisory helps farming community in effective 

decision making to protect their crop from diseases and increase its productivity. 

In the paper, Phadikar and Sil from Dept. of CSE, West Bengal University of Technology, 

Kolkata700064, India, described a software prototype system for rice disease detection based on the 

infected images of various rice plants. Images of the infected rice plants are captured by digital camera 

and processed using image growing, image segmentation techniques to detect infected parts of the plants. 

Then the infected part of the leaf has been used for the classification purpose using artificial neural 

network. The methods evolved in this system are both image processing and soft computing technique 

applied on number of diseased rice plants. 

In the paper, Paul and Sharma, Department of Electronics and Telecommunication, Bhilai 

Institute of Technology, Durg, India, evaluated a software solution for fast, accurate and automatic 

detection of plant diseases through Image Processing. Identification of the plant diseases is the key to 

preventing losses in the quality and quantity of the agricultural product. Health monitoring and disease 

detection of plant is critical for sustainable agriculture. The typical method of studying plant disease is to 

rely on visually observable patterns on the plant leaves. Visually identifying plant diseases is inefficient, 

difficult, time consuming, requires expertise in plant diseases and continuous monitoring which might be 

expensive in large farms. Therefore; a fast, automatic and accurate method to detect plant disease is of 

great importance. Hence, image processing technique is employed for the detection of plant diseases. The 

implementation of these technologies will lead to improved productivity.[2] 
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2.3.1 Conclusion: 

 
This thesis presented the common method for detecting paddy disease. By previewing various 

method, we learned advantage and disadvantage of various method and their characteristic for simple and 

clean paddy disease detection. 

 

 

 

 
Figure 2.1 : Block Diagram for Farmer’s portal. 

 

 
2.4 Disadvantages of existing System: 

 
 The excessive use of chemicals by the help of machines reduces the fertility of the land. 

 Lack of practical knowledge the farmers can’t handle the machines properly. 

 While the cost of maintenance is very high. 

 Overuse of machines may lead to environmental damage. 

 It is efficient but has many side effects and drawbacks. 

 Furthermore, Driverless agriculture machine is a liability to access the technology. 

 The robotic machine could not change their culture, we have to set their programme manually. 

 Most of the farmers are illiterates so they are unable to use the modern machines.[3] 
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2.5 Proposed Methodology: 

 
2.5.1 Introduction: 

 
Method, technique or approach that has been used while designing and implementing the thesis 

are included. It also explains about the justification of method or approach used and hardware and 

software necessity. 

2.5.2 Work Flow: 
 
 

Figure 2.2: Work Flow of proposed methodology [2] 

 

 

2.5.2.1 Image Collection: 

The RGB images of paddy leaf are collected from Internet. Those image cropped into a smaller 

image with dimension of 64 x 64 pixels as training data. We have collected about 180 data samples with 

the four rotation from each images. It consists of three types of paddy diseases (Paddy Blast, Brown Spot, 

Narrow Brown Spot) as shown in Fig. 3.2. Images are stored in jpg format. 

Start 

Image Collection 

 
Image Processing 

 
Features Extraction 

 

Image Classification 

 
Disease Detection 

 
End 
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(a) (b) (c) 

Figure: Sample of collected images (a) Brown Spot Disease; (b) Narrow Brown Spot Disease; (c) Blast  

Disease 

2.5.2.2 Image Processing: 

 
The main objective of this process is to obtain an image with an approximation of human color 

perception. The RGB image (Fig. 3.4(a)) is converted into Lab as abbreviation for CIEL*a*b* 1976 color 

space (also CIELAB), as shown in Fig. 3.4(b). 

Lab Color Space: 

 
The LAB color model is a three axis color system and LAB colors are absolute, meaning that the 

color is exact. It’s what’s known as device independent; meaning that the LAB color space is the only 

way to communicate different colors across different devices. An object’s color is measured in  LAB 

color with a spectrophotometer. 

 

 
Figure 2.3: L*a*b* Color Space in Dimensional Graph 

L*=100 
Yellow 

+b 

Green 
-a* 

Red 
+a* 

-b* 
Blue 

L*= 0 
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These three coordinates of CIELAB (Fig 3.3) represent- 

 
 The lightness of the color L* = 0 yields black and L* = 100 indicates diffuse white; specular white 

may be higher 

 Its position between red/magenta and green (a*, negative values indicate green while positive values 

indicate magenta) and 

 Its position between yellow and blue (b*, negative values indicate blue and positive values indicate 

yellow) 

 

 
Figure 2.4: Processing image from RGB to Lab (a) RGB image; (b) Lab image 

 

 

2.5.2.3 Feature Extraction: 

 
Feature Extraction a sort of dimensionality lessening that productively speaks to intriguing parts 

of a picture as a smaller component vector. Features are extracted from the color co-occurrence matrix 

which is calculated previously. [2] 

2.5.2.4 Image Classification: 

 
After extracting features from the images, now a classifier is needed to classify the images. Here 

an artificial neural network with three hidden layer is used as a classifier. In the classifier two steps are 

followed. If an image does not pass leaf color analysis, classifier algorithm will be used to detect the 

diseases. 
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Leaf Color Analysis: 

 
First the whole image is scanned through and calculate the minimum and maximum value for each 

channel. The RGB calculation will be passed. 

93 ≤ 𝑅𝑚𝑖𝑛 ≤ 211&93 ≤ 𝑅𝑚𝑎𝑥 ≤ 211 

 
142 ≤ 𝐺𝑚𝑖𝑛 ≤ 222&142 ≤ 𝐺𝑚𝑎𝑥 ≤ 222 

 
64 ≤ 𝐵𝑚𝑖𝑛 ≤ 155&64 ≤ 𝐵𝑚𝑎𝑥 ≤ 155 

 
If an image passes all the above conditions, then the image is normal leaf image. Otherwise, it is an 

affected image. 

 

 

 
 

 
 

Figure 2.5: Fertilization Management for crops. 
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2.6 Advantages of Proposed Methodology: 

 
 Modern machines can control the efforts of farmers. 

 They reduce the time 

 .Used supply water to the crops. 

 They increase the price and demand of the products. 

 Better marketing and exposure to the price 

 .Facilities in online trading and E-Commerce. 

 Further, improve the fertility of the soil. 

 Decrease the use of water, Fertilizers which keeps the prices down. 

 Low run of chemicals and also waste materials into seas and water. 

 Reduce impact on the ecosystem. 
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3.1 System Architecture: 

3. SYSTEM DESIGN 

 

A system architecture or systems architecture is the conceptual model that defines the 

structure, behavior, and more views of a system. An architecture description is a formal 

description and representation of a system, organized in a way that supports reasoning about 

the structures and behaviors of the system. A system architecture can consist of system 

components and the sub-systems developed, that will work together to implement the overall 

system. There have been efforts to formalize languages to describe system architecture 

collectively these are called architecture description languages. 

 

 
3.2 Architecture Diagram: 

Software architecture refers to the high-level structures of a software system and the 

discipline of creating such structures and systems. Each structure comprises software elements, 

relations among them, and properties of both elements and relations. The architecture of a 

software system is a metaphor, analogous to the architecture of a building. It functions as a 

blueprint for the system and the developing project, laying out the tasks necessary to be 

executed by the design teams [4]. 

Software architecture is about making fundamental structural choices that are costly to 

change once implemented. Software architecture choices include specific structural options 

from possibilities in the design of the software. For example, the systems that controlled the 

space shuttle launch vehicle had the requirement of being very fast and very reliable. Therefore, 

an appropriate real-time computing language would need to be chosen. Additionally, to satisfy 

the need for reliability the choice could be made to have multiple redundant and independently 

produced copies of the program, and to run these copies on independent hardware while cross- 

checking results. 
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3.2.1 Levels of Abstractions: 
 

Architecture is a coherent set of concepts for a structure. These concepts are often visualized 

at four levels of abstraction. These are: 

 Conceptual Level - showing an overview of concepts

 Logical Level - showing a logical design of one or more concepts, containing at least 

the key elements of concepts and showing the principles of the concepts (i.e. how the 

concepts work).

 Physical Level - showing a component design depicting the elements

 Implementation Level - showing the vendors and products with which the 

components will be implemented.



 
 

Figure 3 : System architecture 
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3.3 Requirement Specification: 

 
3.3.1 Functional Requirements: 

 
Functional requirements define the internal workings of the software: that is, the technical details, 

data manipulation and processing and other specific functionality that show how the use cases are to be 

satisfied. They are supported by non-functional requirements, which impose constraints on the design or 

implementation. 

3.3.2 Non-Functional Requirements: 
 

Non-functional requirements are requirements which specify criteria that can be used to judge the 

operation of a system, rather than specific behaviors. This should be contrasted with functional 

requirements that specify specific behavior or functions. Typical non-functional requirements are 

reliability, scalability, and cost. Non-functional requirements are often called the ilities of a system. Other 

terms for non-functional requirements are "constraints", "quality attributes" and "quality of service 

requirements". 

 Reliability: If any exceptions occur during the execution of the software it should be caught and 

thereby prevent the system from crashing.

 Scalability: The system should be developed in such a way that new modules and functionalities 

can be added, thereby facilitating system evolution.

 Cost: The cost should be low because a free availability of software package.
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3.3.3 Software Requirements: 

 
Programming Language : Python 

 
Operating system : Windows 10 (64-bit) 

 
IDE : Python IDLE 

 
Tools : OpenCV 

 

 

 
3.3.4 Hardware Requirements: 

 
Processor : Intel i3 

Hard Disk : 1TB 

 
RAM : 8GB 
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3.4 UML Diagrams: 

 
UML stands for Unified Modeling Language. UML is a standardized general-purpose 

modeling language in the field of object-oriented software engineering. The standard is 

managed and was created by, the Object Management Group [5]. 

The goal is for UML to become a common language for creating models of object- 

oriented computer software. In its current form, UML is comprised of two major components: 

A Meta-model and a notation. In the future, some form of method or process may also be added 

to; or associated with, UML. 

The Unified Modeling Language is a standard language for specifying, Visualization, 

Constructing and documenting the artifacts of a software system, as well as for business 

modeling and other non-software systems. 

The UML represents a collection of best engineering practices that have proven 

successful in the modeling of large and complex systems. 

The UML is a very important part of developing object-oriented software and the 

software development process. The UML uses mostly graphical notations to express the design 

of software projects. 

 

 

GOALS: 

The Primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modeling Language so that they can 

develop and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts. 

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modeling language. 

5. Support higher level development concepts such as collaborations, frameworks, patterns, and 

components. 

6. Integrate best practices. 
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3.4.1 Class Diagram: 

 
The class diagram is the main building block of object oriented modeling. It is used both for 

general conceptual modeling of the systematic of the application, and for detailed modeling translating 

the models into programming code. Class diagrams can also be used for data modeling. The classes in a 

class diagram represent both the main objects, interactions in the application and the classes to be 

programmed a class with three sections. 

In the diagram, classes are represented with boxes which contain three parts: 

 
 The upper part holds the name of the class.

 The middle part contains the attributes of the class.

 The bottom part gives the methods or operations the class can take or undertake.
 

 

Figure 3.1: Class diagram for image detection 
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Figure 3.2: Class Diagram for disease detection using image processing 
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3.4.2 Use Case Diagram: 

 
A use case diagram at its simplest is a representation of a user's interaction with the 

system that shows the relationship between the user and the different use cases in which the 

user is involved [6]. A use case diagram can identify the different types of users of a system 

and the different use cases and will often be accompanied by other types of diagrams as well. 

The use Cases are represented either circle or ellipse. 

 
 

 

 

 
Figure 3.3: Use case diagram for image processing 
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3.4.3 Sequence Diagram: 

 
A sequence diagram shows object interactions arranged in time sequence. It depicts the 

objects and classes involved in the scenario and the sequence of messages exchanged  

between the objects needed to carry out the functionality of the scenario. Sequence diagrams 

are typically associated with use case realizations in the Logical View of the system under 

development. Sequence diagrams are sometimes called event diagrams or event scenarios [7]. 

A sequence diagram shows, as parallel vertical lines (lifelines), different processes or 

objects that live simultaneously, and, as horizontal arrows, the messages exchanged between 

them, in the order in which they occur. This allows the specification of simple runtime scenarios 

in a graphical manner. 

 

 

 

 

Figure 3.4: Sequence diagram for Image Detection 
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Figure 3.5: Sequence diagram for image detection using image processing  

A collaboration diagram, also called a communication diagram or interaction diagram, is an 

illustration [7] of the relationships and interactions among software objects in the Unified Modeling 

Language (UML) technique. 
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3.4.4 Collaboration Diagram: 

 
 

 
 

 

Figure 3.6: Collaboration diagram for image detection using image processing 
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3.4.5 Activity Diagram: 

 
Activity diagrams are graphical representations of workflows of stepwise activities and 

actions with support for choice, iteration, and concurrency. In the Unified Modeling Language, 

activity diagrams can be used to describe the business and operational step-by-step 

workflows of components in a system [8]. An activity diagram shows the overall flow of 

control. 

 
 

 
 

Figure 3.7: Activity diagram for Image Detection 
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Figure 3.8 : Activity diagram for Image detection using image processing 
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4. IMAGE PROCESSING APPLICATION WITH ALGORITHM 

AND INSTALLATION 

 

4.1 Image processing: 

 
Image processing is a method to convert an image into digital form and perform some 

operations on it, in order to get an enhanced image or to extract some useful information from 

it. It is a type of signal dispensation in which input is image, like video frame or photograph 

and output may be image or characteristics associated with that image [9]. Usually Image 

Processing systemincludestreatingimagesastwo-dimensionalsignalswhileapplyingalready set 

signal processing methods to them. 

 

It is among rapidly growing technologies today, with its applications in various 

aspects of a business. Image Processing forms core research area within engineering and 

computer science disciplines too. 

 

 

4.1.1 Purpose of Image processing: 

 
The purpose of image processing is divided into 5 groups. They are: 

 
1. Visualization - Observe the objects that are not visible. 

 
2. Image sharpening and restoration - To create a better image. 

 
3. Image retrieval - Seek for the image of interest. 

 
4. Measurement of pattern – Measures various objects in an image. 

 
5. Image Recognition – Distinguish the objects in an image. 
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4.1.2 Types of image processing: 

 
The two types of methods used for Image Processing are Analog and Digital Image 

Processing. Analog or visual techniques of image processing can be used for the hard copies 

likeprintoutsandphotographs.Imageanalystsusevariousfundamentalsofinterpretationwhile 

using these visual techniques. The image processing is not just confined to area that has to be 

studiedbutonknowledgeofanalyst.Associationisanotherimportanttoolinimageprocessing 

through visual techniques. So, analysts apply a combination of personal knowledge and 

collateral data to image processing. 

Digital Processing techniques help in manipulation of the digital images by using 

computers.Asrawdatafromimagingsensorsfromsatelliteplatformcontainsdeficiencies.To get 

over such flaws and to get originality of information, [9] it must undergo various phases of 

processing. The three general phases that all types of data must undergo while using digital 

technique are Pre- processing, enhancement and display, information extraction. 

 

 

 

Figure 4.1:flow chart showing different phases in digital image processing [26] 
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4.1.3 K-Nearest Neighbor Algorithm: 

The K-nearest neighbor (KNN) classifier is a non parametric classifier because it makes no 

underlying assumptions about the statistical structure of data. The KNN algorithm measures the distance 

between a test query features and a set of training data features that store in the database. The distance 

between these two feature vector is estimated using a distance function d(x,y), where x, y are feature 

vector can be represents as 

X = {x1, x2, x3, … .} Y = {y1, y2, y3, … .} 

The feature vectors must be normalized before classification algorithm run. The overall KNN algorithm 

is running in the following steps: 

1. KNN algorithm uses training set that consist features and labeled classes store in database. 

 
2. Calculate distance between test features and all training feature. 

 
3. Sort the distance and determine k nearest neighbor. 

 
4. Use simple majority of the category of nearest neighbor assign to the test. 

 
The KNN classification algorithm is performed by using a training set which contains both the input 

feature and the labeled classes and then by comparing test feature with training feature a set of distance of 

the unknown K nearest neighbors determines. Finally test class assignment is done by either averaging 

the class numbers of the K nearest reference points or by obtaining a majority vote for them. 
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4.2 Smoothing Images: 

 
 Smoothing, also called blurring, is a simple and frequently used image processing operation. 

 There are many reasons for smoothing. In this we will focus on smoothing in order to reduce 
noise. 

 To perform a smoothing operation we will apply a filter to our image. The most common type of 

filters are linear, in which an output pixel's value (i.e. g(i,j)) is determined as a weighted sum of 

input pixel values (i.e. f(i+k,j+l)) : 

 

g(i,j)=∑k,lf(i+k,j+l)h(k,l) 

 
h(k,l) is called the kernel, which is nothing more than the coefficients of the filter. 

It helps to visualize a filter as a window of coefficients sliding across the image. 

 

 

OpenCV provides a function, cv2.filter2D(), to convolve a kernel with an image. As an example, we 

will try an averaging filter on an image. A 5x5 averaging filter kernel can be defined as follows:  

As for one-dimensional signals, images also can be filtered with various low-pass filters (LPF), high- 

pass filters (HPF), etc. A LPF helps in removing noise, or blurring the image. A HPF filters helps in 

finding edges in an image. 

4.2.1 2D Convolution ( Image Filtering ): 
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Filtering with the above kernel results in the following being performed: for each pixel, a  5x5 

window is centered on this pixel, all pixels falling within this window are summed up, and the result is 

then divided by 25. This equates to computing the average of the pixel values inside that window. This 

operation is performed for all the pixels in the image to produce the output filtered image. Try this code 

and check the result: 

 

 

 

Result: 
 

 

 

 

 
 

import cv2 

import numpy as np 

from matplotlib import pyplot as plt 

img = cv2.imread('opencv_logo.png') 

kernel = np.ones((5,5),np.float32)/25 

dst = cv2.filter2D(img,-1,kernel) 

 

plt.subplot(121),plt.imshow(img),plt.title('Original') 

plt.xticks([]), plt.yticks([]) 

plt.subplot(122),plt.imshow(dst),plt.title('Averaging') 

plt.xticks([]), plt.yticks([]) 

plt.show() 
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4.2.2 Image Blurring (Image Smoothing): 
 
 

Image blurring is achieved by convolving the image with a low-pass filter kernel. It is useful for 

removing noise. It actually removes high frequency content (e.g: noise, edges) from the image resulting 

in edges being blurred when this is filter is applied. (Well, there are blurring techniques which do not blur 

edges). OpenCV provides mainly four types of blurring techniques. 

 

4.2.2.1 Gaussian Filtering: 
 

 

Probably the most useful filter (although not the fastest). Gaussian filtering is done by convolving 

each point in the input array with a Gaussian kernel and then summing them all to produce the output 

array.It is done with the function, cv2.GaussianBlur(). We should specify the width and height of the 

kernel which should be positive and odd. We also should specify the standard deviation in the X and Y 

directions, sigmaX and sigmaY respectively. If only sigmaX is specified, sigmaY is taken as equal to 

sigmaX. If both are given as zeros, they are calculated from the kernel size. Gaussian filtering is highly 

effective in removing Gaussian noise from the image. 

 
Probably the most useful filter (although not the fastest). Gaussian filtering is done by convolving 

each point in the input array with a Gaussian kernel and then summing them all to produce the output 

array. 

 

The Gaussian distribution in 1-D has the form: 
 

 
where is the standard deviation of the distribution. We have also assumed that the distribution 

has a mean of zero (i.e. it is centered on the line x=0). The distribution is illustrated in Figure 4.2. 
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Figure 4.2: 1-D Gaussian distribution with mean 0 and =1 

 
Assuming that an image is 1D, you can notice that the pixel located in the middle would have the 

biggest weight. The weight of its neighbors decreases as the spatial distance between them and the center 

pixel increases. 

In 2-D, an isotropic (i.e. circularly symmetric) Gaussian has the form: 
 

 

 

This distribution is shown in Figure 4.3 
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Figure 4.3: 2-D Gaussian distribution with mean (0,0) and =1 

 

The Gaussian function is used in numerous research areas: 

 It defines a probability distribution for noise or data. 

 It is a smoothing operator. 

 It is used in mathematics. 

 

 
Result: 

import cv2 

import numpy as np 

from matplotlib import pyplot as plt 

img = cv2.imread('opencv_logo.png') 

blur = cv2.GaussianBlur(img,(5,5),0) 

plt.subplot(121),plt.imshow(img),plt.title('Original') 

plt.xticks([]), plt.yticks([]) 

plt.subplot(122),plt.imshow(blur),plt.title('Blurred') 

plt.xticks([]), plt.yticks([]) 

plt.show() 
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4.2.2.3 Bilateral Filter: 
 

 

This is not the case for the bilateral filter, cv2.bilateralFilter(), which was defined for, and is 

highly effective at noise removal while preserving edges. But the operation is slower compared to other 

filters. We already saw that a Gaussian filter takes the a neighborhood around the pixel and finds its 

Gaussian weighted average. This Gaussian filter is a function of space alone, that is, nearby pixels are 

considered while filtering. It does not consider whether pixels have almost the same intensity value and 

does not consider whether the pixel lies on an edge or not. The resulting effect is that Gaussian filters 

tend to blur edges, which is undesirable. 

 

The bilateral filter also uses a Gaussian filter in the space domain, but it also uses one more 

(multiplicative) Gaussian filter component which is a function of pixel intensity differences. The 

Gaussian function of space makes sure that only pixels are ‘spatial neighbors’ are considered for filtering, 

while the Gaussian component applied in the intensity domain (a Gaussian function of intensity 

differences) ensures that only those pixels with intensities similar to that of the central pixel (‘intensity 

neighbors’) are included to compute the blurred intensity value. As a result, this method preserves edges, 

since for pixels lying near edges, neighboring pixels placed on the other side of the edge, and therefore 

exhibiting large intensity variations when compared to the central pixel, will not be included for blurring. 

 

import cv2 

import numpy as np 

from matplotlib import pyplot as plt 

img = cv2.imread('opencv_logo.png') 

blur = cv2.bilateralFilter(img,9,75,75) 

plt.subplot(121),plt.imshow(img),plt.title('Original') 

plt.xticks([]), plt.yticks([]) 

plt.subplot(122),plt.imshow(blur),plt.title('Blurred') 

plt.xticks([]), plt.yticks([]) 
plt.show() 
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Result: 
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4.2.3 Applications of Image Processing: 

 
1. Biomedical Imaging techniques: 

 
For medical diagnosis, different types of imaging tools such as X- ray, Ultrasound, 

computer aided tomography (CT) etc areused. 

2. Robot vision: 

 
There are several robotic machines which work on the digital image processing. Through 

image processing technique robot finds their ways, for example, hurdle detection root and line 

follower robot. 

 

3. Pattern recognition: 
 

It involves the study of image processing, it is also combined with artificial intelligence such that 

computer-aided diagnosis, handwriting recognition and images recognition can be easily implemented. 

Now a days, image processing is used for pattern recognition. 

 

4. Video processing: 
 

It is also one of the applications of digital image processing. A collection of frames or pictures are 

arranged in such a way that it makes the fast movement of pictures. It involves frame rate conversion, 

motion detection, reduction of noise and colour space conversion etc. 

 

5. Moving object tracking: 

 
This application enables to measure motion parameters and acquire visual record of the 

moving object. The different types of approach to track an object are Motion based tracking and 

Recognition based tracking. 
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4.2.4 Converting an image to gray scale: 

Need of Converting an image to grayscale image Initially it preprocess the input image 

and reduces the noise on the image to identify edges on the images. 

Let us look into how to convert an image into gray scale image: 

 
Step1.Install  Opencv-Python  in PC and also need to install Numpy, which can be done with pip, the 

Python package manager, by sending the following command on the command line: 
 

pip install numpy 

1. pip install opencv-python 

 

To get started, we need to import the cv2 module, which will make available the functionalities needed to 

read the original image and to convert it to gray scale. 

 
1. import cv2 

 

To read the original image, simply call the imread function of the cv2 module, passing as input the path 

to the image, as a string. 

 
For simplicity, we are assuming the file exists and everything loads fine, so we will not be doing any 
error check. Nonetheless, for a robust code, you should handle these type of situations. 

 
As additional note, which will be important for the conversion to gray scale, the imread function will 

have the channels stored in BGR (Blue, Green and Red) order by default 

 
Next, we need to convert the image to gray scale. To do it, we need to call the cvtColor function, which 

allows to convert the image from a color space to another. 

 
As first input, this function receives the original image. As second input, it receives the color space 

conversion code. Since we want to convert our original image from the BGR color space to gray, we use 

the code COLOR_BGR2GRAY. 

 
2. import os,glob 

 
from os import listdir,makedirs 

from os.path import isfile,join 

https://docs.opencv.org/2.4/modules/imgproc/doc/miscellaneous_transformations.html#cvtcolor
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path =r ' C:\Users\DELL\Desktop\m project\images\test\blight dieases' # Source Folder 

dstpath = r' C:\Users\DELL\Desktop\m project\images\train' # Destination Folder 

try: 

 

makedirs(dstpath) 

except: 

print ("Directory already exist, images will be written in same folder") 

# Folder won't used 

files = [f for f in listdir(path) if isfile(join(path,f))] 

for image in files: 

try: 

 

img = cv2.imread(os.path.join(path,image)) 

 

gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY) 

dstPath = join(dstpath,image) 

cv2.imwrite(dstPath,gray) 

except: 

print ("{} is not converted".format(image)) 

for fil in glob.glob("*.jpg"): 

try: 

 

image = cv2.imread(fil) 

 

gray_image = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY) # convert to grayscale 

cv2.imwrite (os.path.join (dstpath,fil),gray_image) 

except: 

 

print('{} is not converted') 
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Output :- RGB Image Grayscale Image 
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4.3 Python programming: 

Python is an object-oriented, high-level programming language with integrated 

dynamic semantics primarily for web and app development. It is extremely attractive in the 

fieldofRapidApplicationDevelopmentbecauseitoffersdynamictypinganddynamicbinding 

options. Python is relatively simple, so it's easy to learn since it requires a unique syntax that 

focuses on readability. Developers can read and translate Python code much easier than other 

 

 
One of the most promising benefits of Python is that both the standard library and the 

interpreter are available free of charge, in both binary and source form. There is no exclusivity 

either, as Python and all the necessary tools languages. In turn, this reduces the cost of program 

maintenance and development because it allow steams to work collaboratively without 

significant language and experience barriers [10]. 

Additionally, Python supports the use of modules and packages, which means that 

programscanbedesignedinamodularstyleandcodecanbereusedacrossavarietyofprojects. Once 

you've developed a module or package you need, it can be scaled for use in other projects,  

and it's easy to import or export these modules.are available on all major platforms [10]. 

Therefore, it is an enticing option for developers who don't want to worry about paying high 

development costs. 
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4.3.1 Installation of python: 

 
(a) Installation of python in ubuntu: 

 
python installation in Linux environment (Ubuntu) by default python 2.7 is installed. How to 

install python3 in ubuntu is given in below steps: 

 

 
Step 1: Setting Up Python 3: 

 
 

On Ubuntu 16.04, you can find the Terminal application by clicking on the Ubuntu icon 

in the upper-left hand corner of your screen and typing “terminal” into the search bar. Click 

on the Terminal application icon open it. Alternatively, you can hit the CTRL, ALT, and T 

keys on your keyboard at the same time to open the Terminal application automatically to 

 

 
 

Figure 4.4: ubuntu terminal window 

 

 
ubuntu 16.04 ships with both Python 3 and Python 2 pre-installed. To make sure that our 

versions are up-to-date, let’s update and upgrade the system with apt-get: 

 

$ sudo apt-get update 

 
$ sudo apt-get -y upgrade 
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The-yflagwillconfirmthatweareaagreeingforallitemstobeinstalled,butdependingon 

your version of Linux, you may need to confirm additional prompts as your system updates 

and upgrades. Once the process is complete, we can check the version of Python 3 that is 

installed in the system by typing: 

 

If you want to check specific version just type in terminal python version, if it available it will 

show else it shows error. 

 

 
 

Figure 4.5: ubuntu terminal window 

 
To manage software packages for Python, Install pip, pip is a package management 

system used to install and manage software packages written in Python. Many packages can 

be found in the default source for packages and their dependencies — Python Package Index 

(PyPI). 

 
 

 

A tool for use with Python, pip installs and manages programming packages we may want touse 

in our development projects. You can install Python packages by typing: 

 
 

python –version 

$ sudo apt-get install -y python3-pip 

$ pip3 install package_name 

https://en.wikipedia.org/wiki/Python_(programming_language)
https://en.wikipedia.org/wiki/Python_Package_Index
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There are a few more packages and development tools to install to ensure that we have a 

robustset-up for our programming environment: 

 
 

 

 

Step 2: Setting Up a Virtual Environment: 

 
 

Virtual you to have an isolated space on your computer for Python projects, ensuring 

that each of your projects can have its own set of dependencies that won’t disrupt any of your 

other projects. Setting up a programming environment provides us withgreater control over 

our Python projects and over how different versions of packages are handled. This is 

especially important when working with third-party packages. 

You can set up as many Python programming environments as you want. Each 

environment is basically a directory or folder in your computer that has a few scripts in it to 

make it act as an environment.Weneedtofirstinstallthevenvmodule,partofthestandardPython3 

library,so that we can create virtual environments. Install venv bytyping: 

 
 

With this installed, we are ready to create environments. Let’s choose which directory we 

would like to put our Python programming environments in, or we can create a new directory 

with mkdir, as in: 

 

 

$ sudo apt-get install -y python3-venv 

$ sudo apt-get install build-essential libssl-devlibffi-dev python-dev 

$ mkdir environments 

$ cd environments 
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Once you are in the directory where you would like the environments to live, you can createan 

environment by running the following command: 

 
 

 

Essentially, this sets up a new directory that contains a few items which we can view with thels 

command: 

 
 

To use this environment, you need to activate it, which you can do by typing the 
followingcommand that calls the activate script: 

 

 

 

 

Your prompt will now be prefixed with the name of your environment, in this case it is 

called my_env. Your prefix may look somewhat different, but the name of your environment in 

parentheses should be the first thing you see on your line: 

 

 

$ lsmy_env 

$ python3 -m venvmy_env 

$ source my_env/bin/activate 

prasadp@prasadp-Inspiron-3537:~/environments$ 
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(b) Installation of python in windows: 

 

Step 1: Download the latest Python 3.x version. download x84-64 Executable file only as 

installerwillautomaticallyinstall32bitor64-bitofpythonaccordingtosystemconfiguration [11] 

 

 
 

 
Figure 4.6:downloading process window of python in windows 

 

Step 2: Open the executable file and check the Add Python 3.6 to PATH. Then click the 

Install Now button. 

 

Figure 4.7: Installing python in windows 
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Step 3: When the installation progress is completed ,you will see the Disable path Length 

limit. This will remove the limitations on MAX_PATH variable. It will allow to use long path 

namesforthepython.Irecommendyoutonottodisablethisoptionasitwillremoveanypath related 

issues while working on windows .Therefore click on the close button to finish the 

installation. 

 

 
Figure 4.8: Setting path in python 

Step 4: Now the Python 3.6 is installed. You can check it either it is properly installed or 

not.YoucandoitthroughCommandPrompt.Openthecommandprompt.OpentheCommand 

prompt and type the following command .it will output the version of thepython. 

 

 

 
Figure 4.9: Command Prompt 
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4.3.2 Features and Applications of python: 

(a) Features of python: 

 
(1) Easy-to-learn − Python has few keywords, simple structure, and a clearly defined syntax. 

This allows the student to pick up the languagequickly. 

(2) Easy-to-read − Python code is more clearly defined and visible to theeyes. 

 

(3) Easy-to-maintain − Python's source code is fairlyeasy-to-maintain. 

 
(4) Scalable − Python provides a better structure and support for large programs than shell 

scripting. 

(5) Interactive Mode − Python has support for an interactive mode which allows interactive 

testing and debugging of snippets ofcode. 

(6) Portable − Python can run on a wide variety of hardware platforms and has the same 

interface on allplatforms. 

(7) Extendable−Youcanaddlow-levelmodulestothePythoninterpreter.Thesemodules enable 

programmers to add to or customize their tools to be moreefficient. 

(8) GUIProgramming−PythonsupportsGUIapplicationsthatcanbecreatedandported 

tomanysystemcalls,librariesandwindowssystems,suchasWindowsMFC,Macintosh,and the X 

Window system of Unix. 
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(b) Applications of Python: 
 

1) Web Applications: 

 
We can use Python to develop web applications. It provides libraries to handle internet 

protocols such as HTML and XML, JSON, Email processing, request, beautiful Soup, Feed 

parser etc. It also provides Frame works such as Django, Pyramid, Flask etc to design and 

develop web- based applications. Some important developments are: Python Wiki Engines, 

Pocoo , Python Blog Software etc [12]. 

2) Desktop GUI Applications: 

 
Python provides Tk GUI library to develop user interface in python -based application. 

Some other useful toolkits wx Widgets, Kivy ,pyqt that are useable on several platforms. The 

Kivy is popular for writing multi touch applications. 

 

3) Software Development: 

 
Python is helpful for software development process. It works as a support language and 

can be used for build control and management, testing etc. 

 

4) Scientific and Numeric: 

 
Python is popular and widely used in scientific and numeric computing. Some useful 

library and package are SciPy, Pandas, IPython etc. s group of packages engineering, science 

and mathematics. 

5) Business Applications: 

 
Python is used to build Business applications like ERP and e-commerce systems. Tryton is 

a high -level application platform. 

6) Console Based Application: 

 
We can use Python to develop console- based applications. For example: IPython. 
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7) Audio or Video basedApplications: 

 
Python is awesome to perform multiple tasks and can be used to develop multimedia 

applications. Some of real applications are: TimPlayer, cplay etc. 

 

8) 3D CADApplications: 

 
To create CAD application Fandango is a real application which provides full features of CAD. 

 

 

 

9) EnterpriseApplications: 

 
Python can be used to create applications which can be used within an Enterprise or an 

Organization. Some real time applications are: OpenErp, Tryton, Picalo etc. 

 

10) Applications for Images: 

 
Using Python several applications can be developed for image. Applications developed 

are: VPython, Gogh, imgSeek etc. 
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4.3.3 Python libraries for Image processing: 

1. NumPy: 

Python NumPy (among other things) provides support for large ,multi-dimensional 

arrays. Using NumPy, we can express images as multi-dimensional arrays [13]. 

 
 

 

2. PIL Now is PILLOW: 
 

The Python Imaging Library or PIL allowed you to do image processing in Python. 
 

 

3. scikit-image: 

 
scikit-image is a collection of algorithms for image processing . It includes algorithms for 

segmentation, geometric transformations, colour space manipulation, analysis, filtering, 

morphology, feature detection, and more. It is designed to interoperate with the Python 

numerical and scientific libraries NumPy and SciPy. 

 
 

4. Matplotlib: 

Matplotlib is a plotting library for the Python programming language and its numerical 

mathematics extension NumPy. It provides an object-oriented API for embedding plots into 

applications using general-purpose GUI toolkits like Tkinter, wxPython, Qt, or GTK+ 

 
 

Pip install scikit-image 

Pip install NumPy 

Pip install Pillow 

Pip install Matplotlib 

https://en.wikipedia.org/wiki/Plotter
https://en.wikipedia.org/wiki/Plotter
https://en.wikipedia.org/wiki/Python_(programming_language)
https://en.wikipedia.org/wiki/NumPy
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/GUI_toolkit
https://en.wikipedia.org/wiki/Tkinter
https://en.wikipedia.org/wiki/Tkinter
https://en.wikipedia.org/wiki/WxPython
https://en.wikipedia.org/wiki/GTK%2B
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5. OpenCV (Open Source Computer Vision Library): 

 
The library has more than 2500 optimized algorithms, which includes a comprehensive 

set of both classic and state-of-the-art computer vision and machine learning algorithms. 

These algorithms can be used to detect and recognize faces, identify objects ,classify human 

actions in videos, track camera movements, track moving objects, extract 3D models of 

objects and many more. 

 
 

Pip install OpenCV 
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4.4 Introduction to OpenCV: 
 

OpenCV: 

 
OpenCV (Open Source Computer Vision Library) is an open  source 

computer vision and machine learning software library. OpenCV was built to provide 

a common infrastructure for computer vision applications and to accelerate the use of 

machine perception in the commercial products. Being a BSD-licensed product, 

OpenCV makes it easy forbusinesses to utilize and modify the code. 

The library has more than 2500 optimized algorithms, which includes a 

comprehensive set of both classic and state-of-the-art computer vision and machine 

learning algorithms. These algorithms can be used to detect and recognize faces, 

identify objects, classify human actions in videos, track camera movements, track 

moving objects, extract 3D models of objects, produce 3D point clouds from stereo 

cameras, stitch images together to produce a high resolution image of an entire scene, 

find similar images from an image database, remove red eyes from images taken 

using flash, follow eye movements, recognize scenery and establish markers to 

overlay it with augmented reality, etc. OpenCV has more than 47 thousand people of 

user community and estimated number of downloads exceeding 14 million. The 

library is used extensively in companies, research groups and by governmental 

bodies. 

Along with well-established companies like Google, Yahoo, Microsoft, Intel, 

IBM, Sony, Honda, Toyota that employ the library, there are many start-ups such as 

Applied Minds, VideoSurf, and Zeitera, that make extensive use of OpenCV. 

OpenCV’s deployed uses span the range from stitching street view images together, 

detecting intrusions in surveillance video in Israel, monitoring mine equipment in 

China, helping robots navigate and pick up objects at Willow Garage, detection of 

swimming pool drowning accidents in Europe, running interactive art in Spain and 

New York, checking runways for debris in Turkey, inspecting labels on products in 

factories around the world on to rapid face detection in Japan. 

https://sourceforge.net/projects/opencvlibrary/files/stats/timeline?dates=2001-09-20%2Bto%2B2019-04-01
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4.4.1 Installing OpenCV: 

(a) Installing OpenCV in windows: 

 

Step 1 − Open the homepage of OpenCV by clicking the following link: http://opencv.org/ 
 

Figure: 4.10 : installing OpenCV in windows 10 

 

Step 2 − Now, click the Downloads link highlighted in the above screenshot. On 

clicking, you will be directed to the downloads page of OpenCV. 

 

 

Figure: 4.11 :choosing the version 

http://opencv.org/
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Step 3 − On clicking the highlighted link in the above screenshot, a file named 

opencv- 3.1.0.exe will be downloaded. Extract this file to generate a folder OpenCV 

in your system, as shown in the following screenshot. 

 

 

 

Figure 4.12: Installation step3 

 

Step 4 − Open the folder OpenCV → build → java. Here you will find the jar file 

of OpenCV named OpenCV-310.jar. Save this file in a separate folder for further 

use. 

 

 

Figure 4.13: installation step4 
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4.4.2 Applicationsand Features of OpenCV: 

(a) Applications of ComputerVision[14]: 

(1) Robotics Application: 

 Localization − Determine robot location automatically

 

 Navigation

 
 Obstacles avoidance

 
 Assembly (peg-in-hole, welding, painting)

 

 Manipulation (e.g. PUMA robot manipulator)

 

 Human Robot Interaction (HRI) − Intelligent robotics to interact with 

and serve people.

 
(2) Medicine Application: 

 
 Classification and detection (e.g. lesion or cells classification and tumor detection)

 

 2D/3D segmentation

 

 3D human organ reconstruction (MRI or ultrasound)
 

 Vision-guided robotics surgery

 

(3) Industrial Automation Application: 

 
 Industrial inspection (defect detection)

 

 Assembly

 Barcode and package label readingObject sorting

 Document understanding (e.g. OCR)
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(4) Security Application: 

 Biometrics (iris, finger print, face recognition)

 

 Surveillance − Detecting certain suspicious activities or behaviours

 

(5) Transportation Application: 

 
 Autonomous vehicle

 Safety, e.g., driver vigilance monitoring

 
(b) Features ofOpenCV: 

1. Read and write images 

 

2. Capture and save videos 

 

3. Process images (filter, transform) 

 

4. Perform feature detection 

 

5. Detect specific objects such as faces, eyes, cars, in the videos or images. 

 

6. Analyze the video i.e., estimate the motion in it, subtract the background, 

and track objects in it. 
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5. IMPLEMENTATION 

 

 
5.1 Main Activity of Disease Detection: 

import time 

import tkinter 

import cv2 

import matplotlib.pyplot as mt 

import glob 

import sys 
 

import numpy as np 

import pickle 

from tkinter import font 

from tkinter import * 

#from kFileDialog import askopenfilename 

from tkinter import filedialog 

import time 
 

from sklearn.neural_network import MLPClassifier 

hog = cv2.HOGDescriptor() 

# run block of code and catch warnings 

import warnings 

if not sys.warnoptions: 

warnings.simplefilter("ignore") 
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root = Tk() 

root.wm_iconbitmap('C:/Users/DELL/Desktop/major_project/Icon.ico') 

 

photo = tkinter.PhotoImage(file="C:/Users/DELL/Desktop/major_project/leaf1.png") 

w = tkinter.Label(root, image=photo) 

w.pack() 
 

lblInst = tkinter.Label(root,) 

lblInst.pack() 

 

appHighlightFont = font.Font(family='Helvetica', size=12, weight='bold') 

font.families() 

root.geometry('500x300') 

root.configure(background='#145A32') 

 

clf = pickle.load(open('C:/Users/DELL/Desktop/major_project/neural.model','rb')) 

#Create From TraningModel.py 

 

 
def main(img_rec): 

 

 

img = img_rec 
 

img = cv2.resize(img,(150,150)) 

h = hog.compute(img) 

fet = np.array(h) 
 

fet = np.reshape(fet,[1, 124740]) 
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if (clf.predict(fet)[0] == 0): 
 

print('Normal/r/n') 

 

 

elif (clf.predict(fet)[0] == 1): 

print('Disease: Brown Spot/r/n') 

file = open('C:/Users/DELL/Desktop/major_project/BrownSpot-solution.txt', 'r') 

print('Solution:/r/n') 

print(file.read()) 

elif(clf.predict(fet)[0] == 2): 

print('Disease:Paddy Blast/r/n') 
 

file = open('C:/Users/DELL/Desktop/major_project/Rice Blast.txt', 'r') 

print('Solution:/r/n') 

print(file.read()) 

elif(clf.predict(fet)[0] == 3): 

print('Disease:Bactarial/r/n') 
 

file = open('C:/Users/DELL/Desktop/major_project/bactarialleaf.txt', 'r') 

print('Solution:/r/n') 

print(file.read()) 

elif(clf.predict(fet)[0] != 0,1,2,3): 

print('error/r/n') 
 

elif(clf.predict(fet)[0] != 0 and clf.predict(fet)[0] != 1 and clf.predict(fet)[0] != 2 and 

clf.predict(fet)[0] != 3): 

print('negative image') 
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def image_disk(): 

Tk().withdraw() 

filename = filedialog.askopenfilename() 

#img = cv2.imread(filename) 

img = cv2.imread(filename) 

main(img) 

 

def image_camera(): 
 

cam = cv2.VideoCapture(0) 

 

 

cv2.namedWindow('test') 

img_counter = 0 

while True: 
 

ret, frame = cam.read() 

cv2.imshow('test',frame) 

 

if not ret: 

break 

k = cv2.waitKey(1) 

 

 

if k % 256 == 27: # PRESS ESCAPE TO CLOSE THE WEBCAM WINDOW 
 

# ESC pressed 
 

print("Escape hit, closing...") 
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break 
 

elif k % 256 == 32: # TAKE IMAGE PY PRESSING SPACE (TAKE ONLY 1 AT 

A TIME) 

# SPACE pressed 
 

img_name = str(img_counter) + ".png" 

cv2.imwrite(img_name, frame) 

print("{} written!".format(img_name)) 

img_counter += 1 

cam.release() 

cv2.destroyAllWindows() 

my_img = cv2.imread("C:/Users/DELL/Desktop/major_project/0.png") # CV2 will 

only read image named "0.png" 

main(my_img) 

button = Button(root, 

text="Select Image From Disk", 

font="appHighlightFont", 

bg="#000080", 

fg="white",padx=5, pady=15, 

command=image_disk) 

button.place(relx=0.5, rely=0.5, anchor=CENTER) 

#button.grid(row=0, column=0) 

button.pack(side=TOP) 

lblInst = tkinter.Label(root,fg = "green") 

lblInst.pack() 

slogan = Button(root, 
 

text="Take Image from WebCam", 
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font="appHighlightFont", bg="#641E16", 

fg="white", padx=5, pady=15, 

command=image_camera) 

slogan.place(relx=1, rely=1, anchor=CENTER) 

#slogan.place(x=50, y=50) 

slogan.pack(side=TOP) 

root.mainloop() 
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6. RESULT 
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7. CONCLUSION 

 

This Project is for detecting the crop diseases and providing the solution for particular 

disease and necessary suggestions and that will be received by the farmer. Thus, our 

objective of the project was implemented on Rice crops. The diseases are specific to these 

crops were considered for testing of the algorithm. The experimental results indicate the 

proposed approach can recognize the diseases with a little computational effort. By this 

method, the crop diseases will be identified at the initial stage itself and the pest control tools 

will be applied to solve pest problems while minimizing risks to people and the environment. 
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1. INTRODUCTION 

What is cloud computing? 

Cloud computing is the use of computing resources (hardware and software) that are 

delivered as a service over a network (typically the Internet). The name comes from the 

common use of a cloud-shaped symbol as an abstraction for the complex infrastructure 

it contains in system diagrams. Cloud computing entrusts remote services with a user's 

data, software and computation. Cloud computing consists of hardware and software 

resources made available on the Internet as managed third-party services. These 

services typically provide access to advanced software applications and high-end 

networks of server computers. 

 

Figure 1.1: Cloud Computing 

How Cloud Computing Works? 

The goal of cloud computing is to apply traditional supercomputing, or high-

performance computing power, normally used by military and research facilities, to 

perform tens of trillions of computations per second, in consumer-oriented applications 

such as financial portfolios, to deliver personalized information, to provide data storage 

or to power large, immersive computer games. 

The cloud computing uses networks of large groups of servers typically running low-

cost consumer PC technology with specialized connections to spread data-processing 

http://en.wikipedia.org/wiki/Computing
http://en.wikipedia.org/wiki/Internet
http://www.webopedia.com/TERM/S/supercomputer.html
http://www.webopedia.com/TERM/H/High_Performance_Computing.html
http://www.webopedia.com/TERM/H/High_Performance_Computing.html
http://www.webopedia.com/TERM/N/network.html
http://www.webopedia.com/TERM/S/server.html
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chores across them. This shared IT infrastructure contains large pools of systems that 

are linked together. Often, virtualization techniques are used to maximize the power of 

cloud computing. 

 

Characteristics and Services Models: 

The salient characteristics of cloud computing based on the definitions provided by the 

National Institute of Standards and Terminology (NIST) are outlined below: 

 On-demand self-service: A consumer can unilaterally provision computing 

capabilities, such as server time and network storage, as needed automatically without 

requiring human interaction with each service’s provider.  

 Broad network access: Capabilities are available over the network and accessed 

through standard mechanisms that promote use by heterogeneous thin or thick client 

platforms (e.g., mobile phones, laptops, and PDAs).  

 Resource pooling: The provider’s computing resources are pooled to serve multiple 

consumers using a multi-tenant model, with different physical and virtual resources 

dynamically assigned and reassigned according to consumer demand. There is a sense 

of location-independence in that the customer generally has no control or knowledge 

over the exact location of the provided resources but may be able to specify location at 

a higher level of abstraction (e.g., country, state, or data center). Examples of resources 

include storage, processing, memory, network bandwidth, and virtual machines.  

 Rapid elasticity: Capabilities can be rapidly and elastically provisioned, in some 

cases automatically, to quickly scale out and rapidly released to quickly scale in. To the 

consumer, the capabilities available for provisioning often appear to be unlimited and 

can be purchased in any quantity at any time.  

 Measured service: Cloud systems automatically control and optimize resource use 

by leveraging a meter1ing capability at some level of abstraction appropriate to the type 

of service (e.g., storage, processing, bandwidth, and active user accounts). Resource 

usage can be managed, controlled, and reported providing transparency for both the 

provider and consumer of the utilized service.  

http://www.webopedia.com/TERM/I/IT.html
http://www.webopedia.com/TERM/V/virtualization.html
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Figure 1.2: Characteristics of cloud computing 

Services Models: 

 Cloud Computing comprises three different service models, namely Infrastructure-as-a-

Service (IaaS), Platform-as-a-Service (PaaS), and Software-as-a-Service (SaaS). The 

three service models or layer are completed by an end user layer that encapsulates the 

end user perspective on cloud services. The model is shown in Figureure below. If a 

cloud user accesses services on the infrastructure layer, for instance, she can run her 

own applications on the resources of a cloud infrastructure and remain responsible for 

the support, maintenance, and security of these applications herself. If she accesses a 

service on the application layer, these tasks are normally taken care of by the cloud 

service provider. 
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Figure 1.3: Structure of service models 

Benefits of cloud computing: 

1. Achieve economies of scale – increase volume output or productivity with fewer 

people. Your cost per unit, project or product plummets.  

2. Reduce spending on technology infrastructure. Maintain easy access to your 

information with minimal upfront spending. Pay as you go (weekly, quarterly or 

yearly), based on demand.  

3. Globalize your workforce on the cheap. People worldwide can access the cloud, 

provided they have an Internet connection.  

4. Streamline processes. Get more work done in less time with less people.  

5. Reduce capital costs. There’s no need to spend big money on hardware, software or 

licensing fees.  

6. Improve accessibility. You have access anytime, anywhere, making your life so 

much easier!  

7. Monitor projects more effectively. Stay within budget and ahead of completion 

cycle times.  

8. Less personnel training is needed. It takes fewer people to do more work on a 

cloud, with a minimal learning curve on hardware and software issues. 
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9. Minimize licensing new software. Stretch and grow without the need to buy 

expensive software licenses or programs.  

10. Improve flexibility. You can change direction without serious “people” or 

“financial” issues at stake.  

Advantages: 

1. Price: Pay for only the resources used. 

2. Security: Cloud instances are isolated in the network from other instances for 

improved security. 

3. Performance: Instances can be added instantly for improved performance. Clients 

have access to the total resources of the Cloud’s core hardware. 

4. Scalability: Auto-deploy cloud instances when needed. 

5. Uptime: Uses multiple servers for maximum redundancies. In case of server failure, 

instances can be automatically created on another server. 

6. Control: Able to login from any location. Server snapshot and a software library lets 

you deploy custom instances. 

7. Traffic: Deals with spike in traffic with quick deployment of additional instances to 

handle the load. 
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2. SYSTEM ANALYSIS 

2.1 EXISTING SYSTEM: 

 In a PEKS system, using the receiver’s public key, the sender attaches some 

encrypted keywords (referred to as PEKS ciphertexts) with the encrypted data. The 

receiver then sends the trapdoor of a to-be-searched keyword to the server for data 

searching. Given the trapdoor and the PEKS ciphertext, the server can test whether the 

keyword underlying the PEKS ciphertxt is equal to the one selected by the receiver. If 

so, the server sends the matching encrypted data to the receiver. 

 Baeket al. proposed aew PEKS scheme without requiring a secure channel, which is 

referred to as a secure channel-free PEKS (SCF-PEKS). 

 Rhee et al. later enhanced Baeket al.’s security model for SCF-PEKS where the 

attacker is allowed to obtain the relationship between the non-challenge cipher texts and 

the trapdoor. 

 Byunet al.introduced the off-line keyword guessing attack against PEKS as keywords 

are chosen from a much smaller space than passwords and users usually use well-

known keywords for searching documents. 

2.1.1 DISADVANTAGES OF EXISTING SYSTEM: 

 Despite of being free from secret key distribution, PEKS schemes suffer from an 

inherent insecurity regarding the trapdoor keyword privacy, namely inside Keyword 

Guessing Attack (KGA). The reason leading to such security vulnerability is that 

anyone who knows receiver’s public key can generate the PEKS ciphertext of arbitrary 

keyword himself.  

 Specifically, given a trapdoor, the adversarial server can choose a guessing keyword 

from the keyword space and then use the keyword to generate a PEKS ciphertext. The 

server then can test whether the guessing keyword is the one underlying the trapdoor. 

This guessing-then-testing procedure can be repeated until the correct keyword is 

found. On one hand, although the server cannot exactly guess the keyword, it is still able to 

know which small set the underlying keyword belongs to and thus the keyword privacy is not 

well preserved from the server. On the other hand, their scheme is impractical as the receiver 

has to locally find the matching ciphertext by using the exact trapdoor to filter out the non-

matching ones from the set returned from the server. 
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2.2 PROPOSED SYSTEM: 

 The contributions of this paper are four-fold. 

 We formalize a new PEKS framework named Dual-Server Public Key Encryption 

with Keyword Search (DS-PEKS) to address the security vulnerability of PEKS. 

 A new variant of Smooth Projective Hash Function (SPHF), referred to as linear and 

homomorphic SPHF, is introduced for a generic construction of DS-PEKS. 

 We show a generic construction of DS-PEKS using the proposed Lin-Hom SPHF. 

 To illustrate the feasibility of our new framework, an efficient instantiation of our 

SPHF based on the Diffie-Hellman language is presented in this paper. 

2.2.1 ADVANTAGES OF PROPOSED SYSTEM: 

 All the existing schemes require the pairing computation during the generation of 

PEKS cipher text and testing and hence are less efficient than our scheme, which does 

not need any pairing computation. 

 Our scheme is the most efficient in terms of PEKS computation. It is because that 

our scheme does not include pairing computation. Particularly, the existing scheme 

requires the most computation cost due to 2 pairing computation per PEKS generation. 

 In our scheme, although we also require another stage for the testing, our 

computation cost is actually lower than that of any existing scheme as we do not require 

any pairing computation and all the searching work is handled by the server. 

 

2.3 HARDWARE REQUIREMENTS: 

 System   : Pentium IV 2.4 GHz. 

 Hard Disk         : 120 GB. 

  Floppy Drive  : 1.44 Mb. 

 Monitor  : 15 VGA Colour. 

 Mouse  : Logitech. 

 Ram  : 512 Mb. 
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2.4 SOFTWARE REQUIREMENTS: 

 Operating system  :  Windows XP/7/8/10 

 Coding Language :  JAVA/J2EE 

 Data Base   :  MYSQL 

 Web Server            : Apache TOMCAT 7.0.61 

 Tool (IDE)  : Net Beans 8.1 

 Web Technologies : HTML, CSS, JavaScript, Servlets, JSPs 

 

2.5 FEASIBILITY STUDY 

The feasibility of the project is analyzed in this phase and business proposal is put forth 

with a very general plan for the project and some cost estimates. During system analysis 

the feasibility study of the proposed system is to be carried out. This is to ensure that 

the proposed system is not a burden to the company.  For feasibility analysis, some 

understanding of the major requirements for the system is essential. 

Three key considerations involved in the feasibility analysis are  

 ECONOMICAL FEASIBILITY 

 TECHNICAL FEASIBILITY 

 SOCIAL FEASIBILITY 

 

2.5.1 ECONOMICAL FEASIBILITY 

This study is carried out to check the economic impact that the system will have on the 

organization. The amount of fund that the company can pour into the research and 

development of the system is limited. The expenditures must be justified. Thus the 

developed system as well within the budget and this was achieved because most of the 

technologies used are freely available. Only the customized products had to be 

purchased. 

2.5.2 TECHNICAL FEASIBILITY 

This study is carried out to check the technical feasibility, that is, the technical 

requirements of the system. Any system developed must not have a high demand on the 

available technical resources. This will lead to high demands on the available technical 



DUAL SERVER PUBLIC KEY ENCRYPTION WITH KEYWORD SEARCH 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING | KGRCET                     page. 9 

resources. This will lead to high demands being placed on the client. The developed 

system must have a modest requirement, as only minimal or null changes are required 

for implementing this system.    

2.5.3 SOCIAL FEASIBILITY 

The aspect of study is to check the level of acceptance of the system by the user. This 

includes the process of training the user to use the system efficiently. The user must not 

feel threatened by the system, instead must accept it as a necessity. The level of 

acceptance by the users solely depends on the methods that are employed to educate the 

user about the system and to make him familiar with it. His level of confidence must be 

raised so that he is also able to make some constructive criticism, which is welcomed, 

as he is the final user of the system. 

2.6 MODULES DESCSRIPTION: 

2.6.1 System Construction Module 

In the first module, we develop the system with the entities required to provde our 

system. 1) Cloud User: the user, who can be an individual or an organization originally 

storing their data in cloud and accessing the data. 2) Cloud Service Provider (CSP): the 

CSP, who manages cloud servers (CSs) and provides a paid storage space on its 

infrastructure to users as a service. We propose a new framework, namely DS-PEKS, 

and present its formal definition and security models. We then define a new variant of 

smooth projective hash function (SPHF). A generic construction of DS-PEKS from LH-

SPHF is shown with formal correctness analysis and security proofs. Finally, we 

present an efficient instantiation of DS-PEKS from SPHF. 

2.6.2 Semantic-Security against Chosen Keyword Attack 

In the module, we develop the semantic-security against chosen keyword attack which 

guarantees that no adversary is able to distinguish a keyword from another one given 

the corresponding PEKS ciphertext. That is, the PEKS ciphertext does not reveal any 

information about the underlying keyword to any adversary. 
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2.6.3 Front Server: 

After receiving the query from the receiver, the front server pre-processes the trapdoor 

and all the PEKS ciphertexts using its private key, and then sends some internal testing-

states to the back server with the corresponding trapdoor and PEKS ciphertexts hidden. 

2.6.4 Back Server: 

In this module, the back server can then decide which documents are queried by the 

receiver using its private key and the received internal testing-states from the front 

server. 
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3. SYSTEM DESIGN 

3.1 SYSTEM ARCHITECTURE: 

 

Figure 3.1: System Architecture  

3.2 INPUT DESIGN AND OUTPUT DESIGN 

3.2.1 INPUT DESIGN 

The input design is the link between the information system and the user. It comprises 

the developing specification and procedures for data preparation and those steps are 

necessary to put transaction data in to a usable form for processing can be achieved by 

inspecting the computer to read data from a written or printed document or it can occur 

by having people keying the data directly into the system. The design of input focuses 

on controlling the amount of input required, controlling the errors, avoiding delay, 

avoiding extra steps and keeping the process simple. The input is designed in such a 

way so that it provides security and ease of use with retaining the privacy. Input Design 

considered the following things: 

 What data should be given as input? 

 How the data should be arranged or coded? 

 The dialog to guide the operating personnel in providing input. 
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 Methods for preparing input validations and steps to follow when error occur. 

 

OBJECTIVES 

1. Input Design is the process of converting a user-oriented description of the input into 

a computer-based system. This design is important to avoid errors in the data input 

process and show the correct direction to the management for getting correct 

information from the computerized system. 

2. It is achieved by creating user-friendly screens for the data entry to handle large 

volume of data. The goal of designing input is to make data entry easier and to be free 

from errors. The data entry screen is designed in such a way that all the data 

manipulates can be performed. It also provides record viewing facilities. 

3. When the data is entered it will check for its validity. Data can be entered with the 

help of screens. Appropriate messages are provided as when needed so that the user  

will not be in maize of instant. Thus the objective of input design is to create an input 

layout that is easy to follow 

3.2.2 OUTPUT DESIGN 

A quality output is one, which meets the requirements of the end user and presents the 

information clearly. In any system results of processing are communicated to the users 

and to other system through outputs. In output design it is determined how the 

information is to be displaced for immediate need and also the hard copy output. It is 

the most important and direct source information to the user. Efficient and intelligent 

output design improves the system’s relationship to help user decision-making. 

1. Designing computer output should proceed in an organized, well thought out 

manner; the right output must be developed while ensuring that each output element is 

designed so that people will find the system can use easily and effectively. When 

analysis design computer output, they should Identify the specific output that is needed 

to meet the requirements. 

2. Select methods for presenting information. 

3. Create document, report, or other formats that contain information produced by the 

system. 
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The output form of an information system should accomplish one or more of the 

following objectives. 

 Convey information about past activities, current status or projections of the 

 Future. 

 Signal important events, opportunities, problems, or warnings. 

 Trigger an action. 

 Confirm an action. 

 

3.3 DATA FLOW DIAGRAM: 

1. The DFD is also called as bubble chart. It is a simple graphical formalism that can 

be used to represent a system in terms of input data to the system, various processing 

carried out on this data, and the output data is generated by this system. 

2. The data flow diagram (DFD) is one of the most important modeling tools. It is used 

to model the system components. These components are the system process, the data 

used by the process, an external entity that interacts with the system and the information 

flows in the system. 

3. DFD shows how the information moves through the system and how it is modified 

by a series of transformations. It is a graphical technique that depicts information flow 

and the transformations that are applied as data moves from input to output. 

4. DFD is also known as bubble chart. A DFD may be used to represent a system at 

any level of abstraction. DFD may be partitioned into levels that represent increasing 

information flow and functional detail 
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Figure 3.2: Data Flow Diagram 

3.4 UML DIAGRAMS 

UML stands for Unified Modeling Language. UML is a standardized general-purpose 

modeling language in the field of object-oriented software engineering. The standard is 

managed, and was created by, the Object Management Group.  

The goal is for UML to become a common language for creating models of object 

oriented computer software. In its current form UML is comprised of two major 

components: a Meta-model and a notation. In the future, some form of method or 

process may also be added to; or associated with, UML. 

The Unified Modeling Language is a standard language for specifying, Visualization, 

Constructing and documenting the artifacts of software system, as well as for business 

modeling and other non-software systems.  

The UML represents a collection of best engineering practices that have proven 

successful in the modeling of large and complex systems. 

The UML is a very important part of developing objects oriented software and the 

software development process. The UML uses mostly graphical notations to express the 

design of software projects. 
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GOALS: 

The Primary goals in the design of the UML are as follows: 

1. Provide users a ready-to-use, expressive visual modeling Language so that they can      

develop and exchange meaningful models. 

2. Provide extendibility and specialization mechanisms to extend the core concepts. 

3. Be independent of particular programming languages and development process. 

4. Provide a formal basis for understanding the modeling language. 

5. Encourage the growth of OO tools market. 

6. Support higher level development concepts such as collaborations, frameworks, 

patterns and components. 

7. Integrate best practices. 

 

3.4.1 USE CASE DIAGRAM: 

A use case diagram in the Unified Modeling Language (UML) is a type of behavioral 

diagram defined by and created from a Use-case analysis. Its purpose is to present a 

graphical overview of the functionality provided by a system in terms of actors, their 

goals (represented as use cases), and any dependencies between those use cases. The 

main purpose of a use case diagram is to show what system functions are performed for 

which actor. Roles of the actors in the system can be depicted. 
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Figure 3.2: Use Case Diagram 
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3.4.2 CLASS DIAGRAM: 

In software engineering, a class diagram in the Unified Modeling Language (UML) is a 

type of static structure diagram that describes the structure of a system by showing the 

system's classes, their attributes, operations (or methods), and the relationships among 

the classes. It explains which class contains information. 

 

Figure 3.3: Class Diagram 

 

3.4.3 SEQUENCE DIAGRAM: 

A sequence diagram in Unified Modeling Language (UML) is a kind of interaction 

diagram that shows how processes operate with one another and in what order. It is a 

construct of a Message Sequence Chart. Sequence diagrams are sometimes called event 

diagrams, event scenarios, and timing diagrams. 
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Figure 3.4:  Sequence Diagram 
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3.4.4 ACTIVITY DIAGRAM: 

Activity diagrams are graphical representations of workflows of stepwise activities and 

actions with support for choice, iteration and concurrency. In the Unified Modeling 

Language, activity diagrams can be used to describe the business and operational step-

by-step workflows of components in a system. An activity diagram shows the overall 

flow of control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5: Activity Diagram 
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4. TECHNOLOGY 

4.1 Java Technology 

Java technology is both a programming language and a platform. 

The Java Programming Language 

The Java programming language is a high-level language that can be characterized by 

all of the following buzzwords:  

 Simple 

 Architecture neutral 

 Object oriented 

 Portable 

 Distributed  

 High performance 

 Interpreted  

 Multithreaded 

 Robust 

 Dynamic 

 Secure  

With most programming languages, you either compile or interpret a program so that 

you can run it on your computer. The Java programming language is unusual in that a 

program is both compiled and interpreted. With the compiler, first you translate a 

program into an intermediate language called Java byte codes —the platform-

independent codes interpreted by the interpreter on the Java platform. The interpreter 

parses and runs each Java byte code instruction on the computer. Compilation happens 

just once; interpretation occurs each time the program is executed. The following 

Figure illustrates how this works.  

 

Figure 4.1: Working of JPL 
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You can think of Java byte codes as the machine code instructions for the Java Virtual 

Machine (Java VM). Every Java interpreter, whether it’s a development tool or a Web 

browser that can run applets, is an implementation of the Java VM. Java byte codes 

help make “write once, run anywhere” possible. You can compile your program into 

byte codes on any platform that has a Java compiler. The byte codes can then be run on 

any implementation of the Java VM. That means that as long as a computer has a Java 

VM, the same program written in the Java programming language can run on Windows 

2000, a Solaris workstation, or on an iMac.  

 

Figure 4.2: JVM 

The Java Platform 

A platform is the hardware or software environment in which a program runs. We’ve 

already mentioned some of the most popular platforms like Windows 2000, Linux, 

Solaris, and MacOS. Most platforms can be described as a combination of the operating 

system and hardware. The Java platform differs from most other platforms in that it’s a 

software-only platform that runs on top of other hardware-based platforms.  

The Java platform has two components:  

 The Java Virtual Machine (Java VM)  

 The Java Application Programming Interface (Java API)  

You’ve already been introduced to the Java VM. It’s the base for the Java platform and 

is ported onto various hardware-based platforms.  

The Java API is a large collection of ready-made software components that provide 

many useful capabilities, such as graphical user interface (GUI) widgets. The Java API 

is grouped into libraries of related classes and interfaces; these libraries are known as 
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packages. What Can Java Technology Do? Highlights what functionality some of the 

packages in the Java API provide.  

The following Figure depicts a program that’s running on the Java platform. As the 

Figure shows, the Java API and the virtual machine insulate the program from the 

hardware.  

 

Figure 4.3: Running of Java Program 

Native code is code that after you compile it, the compiled code runs on a specific 

hardware platform. As a platform-independent environment, the Java platform can be a 

bit slower than native code. However, smart compilers, well-tuned interpreters, and 

just-in-time byte code compilers can bring performance close to that of native code 

without threatening portability.  

What Can Java Technology Do?  

The most common types of programs written in the Java programming language are 

applets and applications. If you’ve surfed the Web, you’re probably already familiar 

with applets. An applet is a program that adheres to certain conventions that allow it to 

run within a Java-enabled browser. However, the Java programming language is not 

just for writing cute, entertaining applets for the Web. The general-purpose, high-level 

Java programming language is also a powerful software platform. Using the generous 

API, you can write many types of programs.  

An application is a standalone program that runs directly on the Java platform. A 

special kind of application known as a server serves and supports clients on a network. 

Examples of servers are Web servers, proxy servers, mail servers, and print servers. 

Another specialized program is a servlet. A servlet can almost be thought of as an 

applet that runs on the server side. Java Servlets are a popular choice for building 

interactive web applications, replacing the use of CGI scripts. Servlets are similar to 

applets in that they are runtime extensions of applications. Instead of working in 

browsers, though, servlets run within Java Web servers, con Figuring or tailoring the 

server.  
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How does the API support all these kinds of programs? It does so with packages of 

software components that provides a wide range of functionality. Every full 

implementation of the Java platform gives you the following features:  

 The essentials: Objects, strings, threads, numbers, input and output, data structures, 

system properties, date and time, and so on.  

 Applets: The set of conventions used by applets.  

 Networking: URLs, TCP (Transmission Control Protocol), UDP (User Data gram 

Protocol) sockets, and IP (Internet Protocol) addresses.  

 Internationalization: Help for writing programs that can be localized for users 

worldwide. Programs can automatically adapt to specific locales and be displayed in the 

appropriate language.  

 Security: Both low level and high level, including electronic signatures, public and 

private key management, access control, and certificates.  

 Software components: Known as JavaBeansTM, can plug into existing component 

architectures.  

 Object serialization: Allows lightweight persistence and communication via 

Remote Method Invocation (RMI).  

 Java Database Connectivity (JDBCTM): Provides uniform access to a wide range 

of relational databases.  

The Java platform also has APIs for 2D and 3D graphics, accessibility, servers, 

collaboration, telephony, speech, animation, and more. The following Figureure depicts 

what is included in the Java 2 SDK.  

 

Figure 4.4: Java 2 SDK 
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How Will Java Technology Change My Life?  

We can’t promise you fame, fortune, or even a job if you learn the Java 

programming language. Still, it is likely to make your programs better and requires less 

effort than other languages. We believe that Java technology will help you do the 

following:  

 Get started quickly: Although the Java programming language is a powerful object-

oriented language, it’s easy to learn, especially for programmers already familiar with C 

or C++.  

 Write less code: Comparisons of program metrics (class counts, method counts, and 

so on) suggest that a program written in the Java programming language can be four 

times smaller than the same program in C++.  

 Write better code: The Java programming language encourages good coding 

practices, and its garbage collection helps you avoid memory leaks. Its object 

orientation, its JavaBeans component architecture, and its wide-ranging, easily 

extendible API let you reuse other people’s tested code and introduce fewer bugs.  

 Develop programs more quickly: Your development time may be as much as twice 

as fast versus writing the same program in C++. Why? You write fewer lines of code 

and it is a simpler programming language than C++.  

 Avoid platform dependencies with 100% Pure Java: You can keep your program 

portable by avoiding the use of libraries written in other languages. The 100% Pure 

JavaTM Product Certification Program has a repository of historical process manuals, 

white papers, brochures, and similar materials online.  

 Write once, run anywhere: Because 100% Pure Java programs are compiled into 

machine-independent byte codes, they run consistently on any Java platform.  

 Distribute software more easily: You can upgrade applets easily from a central 

server. Applets take advantage of the feature of allowing new classes to be loaded “on 

the fly,” without recompiling the entire program.  

ODBC  

Microsoft Open Database Connectivity (ODBC) is a standard programming 

interface for application developers and database systems providers. Before ODBC 

became a de facto standard for Windows programs to interface with database systems, 

programmers had to use proprietary languages for each database they wanted to connect 

to. Now, ODBC has made the choice of the database system almost irrelevant from a 
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coding perspective, which is as it should be. Application developers have much more 

important things to worry about than the syntax that is needed to port their program 

from one database to another when business needs suddenly change.  

Through the ODBC Administrator in Control Panel, you can specify the particular 

database that is associated with a data source that an ODBC application program is 

written to use. Think of an ODBC data source as a door with a name on it. Each door 

will lead you to a particular database. For example, the data source named Sales 

Figureures might be a SQL Server database, whereas the Accounts Payable data source 

could refer to an Access database. The physical database referred to by a data source 

can reside anywhere on the LAN.  

The ODBC system files are not installed on your system by Windows 95. Rather, they 

are installed when you setup a separate database application, such as SQL Server Client 

or Visual Basic 4.0. When the ODBC icon is installed in Control Panel, it uses a file 

called ODBCINST.DLL. It is also possible to administer your ODBC data sources 

through a stand-alone program called ODBCADM.EXE. There is a 16-bit and a 32-bit 

version of this program and each maintains a separate list of ODBC data sources. 

From a programming perspective, the beauty of ODBC is that the application can be 

written to use the same set of function calls to interface with any data source, regardless 

of the database vendor. The source code of the application doesn’t change whether it 

talks to Oracle or SQL Server. We only mention these two as an example. There are 

ODBC drivers available for several dozen popular database systems. Even Excel 

spreadsheets and plain text files can be turned into data sources. The operating system 

uses the Registry information written by ODBC Administrator to determine which low-

level ODBC drivers are needed to talk to the data source (such as the interface to Oracle 

or SQL Server). The loading of the ODBC drivers is transparent to the ODBC 

application program. In a client/server environment, the ODBC API even handles many 

of the network issues for the application programmer.  

The advantages of this scheme are so numerous that you are probably thinking there 

must be some catch. The only disadvantage of ODBC is that it isn’t as efficient as 

talking directly to the native database interface. ODBC has had many detractors make 

the charge that it is too slow. Microsoft has always claimed that the critical factor in 

performance is the quality of the driver software that is used. In our humble opinion, 

this is true. The availability of good ODBC drivers has improved a great deal recently. 
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And anyway, the criticism about performance is somewhat analogous to those who said 

that compilers would never match the speed of pure assembly language. Maybe not, but 

the compiler (or ODBC) gives you the opportunity to write cleaner programs, which 

means you finish sooner. Meanwhile, computers get faster every year. 

 

4.2 JDBC 

In an effort to set an independent database standard API for Java; Sun Microsystems 

developed Java Database Connectivity, or JDBC. JDBC offers a generic SQL database 

access mechanism that provides a consistent interface to a variety of RDBMSs. This 

consistent interface is achieved through the use of “plug-in” database connectivity 

modules, or drivers. If a database vendor wishes to have JDBC support, he or she must 

provide the driver for each platform that the database and Java run on.  

To gain a wider acceptance of JDBC, Sun based JDBC’s framework on ODBC. As you 

discovered earlier in this chapter, ODBC has widespread support on a variety of 

platforms. Basing JDBC on ODBC will allow vendors to bring JDBC drivers to market 

much faster than developing a completely new connectivity solution.  

JDBC was announced in March of 1996. It was released for a 90 day public review that 

ended June 8, 1996. Because of user input, the final JDBC v1.0 specification was 

released soon after.  

The remainder of this section will cover enough information about JDBC for you to 

know what it is about and how to use it effectively. This is by no means a complete 

overview of JDBC. That would fill an entire book.  

 

JDBC Goals 

Few software packages are designed without goals in mind. JDBC is one that, because 

of its many goals, drove the development of the API. These goals, in conjunction with 

early reviewer feedback, have finalized the JDBC class library into a solid framework 

for building database applications in Java.  

The goals that were set for JDBC are important. They will give you some insight as to 

why certain classes and functionalities behave the way they do. The eight design goals 

for JDBC are as follows:  
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1. SQL Level API 

The designers felt that their main goal was to define a SQL interface for Java. Although 

not the lowest database interface level possible, it is at a low enough level for higher-

level tools and APIs to be created. Conversely, it is at a high enough level for 

application programmers to use it confidently. Attaining this goal allows for future tool 

vendors to “generate” JDBC code and to hide many of JDBC’s complexities from the 

end user.  

2. SQL Conformance 

SQL syntax varies as you move from database vendor to database vendor. In an effort 

to support a wide variety of vendors, JDBC will allow any query statement to be passed 

through it to the underlying database driver. This allows the connectivity module to 

handle non-standard functionality in a manner that is suitable for its users.  

3. JDBC must be implemental on top of common database interfaces 

The JDBC SQL API must “sit” on top of other common SQL level APIs. This goal 

allows JDBC to use existing ODBC level drivers by the use of a software interface. 

This interface would translate JDBC calls to ODBC and vice versa.  

4. Provide a Java interface that is consistent with the rest of the Java 

system 

Because of Java’s acceptance in the user community thus far, the designers feel that 

they should not stray from the current design of the core Java system.  

5. Keep it simple 

This goal probably appears in all software design goal listings. JDBC is no exception. 

Sun felt that the design of JDBC should be very simple, allowing for only one method 

of completing a task per mechanism. Allowing duplicate functionality only serves to 

confuse the users of the API.  

6. Use strong, static typing wherever possible 

Strong typing allows for more error checking to be done at compile time; also, less error 

appear at runtime.  
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7. Keep the common cases simple 

Because more often than not, the usual SQL calls used by the programmer are simple 

SELECT’s, INSERT’s, DELETE’s and UPDATE’s, these queries should be simple to 

perform with JDBC. However, more complex SQL statements should also be possible.  

Finally we decided to proceed the implementation using JavaNetworking. 

And for dynamically updating the cache table we go for MSAccess database. 

 Java ha two things: a programming language and a platform. 

 Java is a high-level programming language that is all of the following  

 Simple 

 Architecture-neutral 

 Object-oriented 

 Portable 

 Distributed 

 High-performance 

 Interpreted 

 multithreaded 

 Robust   

 Dynamic 

 Secure 

Java is also unusual in that each Java program is both compiled and 

interpreted. With a compile you translate a Java program into an intermediate 

language called Java byte codes the platform-independent code instruction is 

passed and run on the computer. 

Compilation happens just once; interpretation occurs each time the program is 

executed. The Figure illustrates how this works. 



DUAL SERVER PUBLIC KEY ENCRYPTION WITH KEYWORD SEARCH 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING | KGRCET                     page. 29 

 

Figure 4.5: Compiling 

You can think of Java byte codes as the machine code instructions for the Java 

Virtual Machine (Java VM). Every Java interpreter, whether it’s a Java 

development tool or a Web browser that can run Java applets, is an 

implementation of the Java VM. The Java VM can also be implemented in 

hardware 

Java byte codes help make “write once, run anywhere” possible. You can 

compile your Java program into byte codes on my platform that has a Java 

compiler. The byte codes can then be run any implementation of the Java VM. 

For example, the same Java program can run Windows NT, Solaris, and 

Macintosh. 

 

Networking 

   TCP/IP stack 

The TCP/IP stack is shorter than the OSI one: 

 

Figure 4.6: TCP/IP 

JavaProgram 

Compilers 

Interpreter 

My Program 



DUAL SERVER PUBLIC KEY ENCRYPTION WITH KEYWORD SEARCH 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING | KGRCET                     page. 30 

TCP is a connection-oriented protocol; UDP (User Datagram Protocol) is a 

connectionless protocol. 

IP datagram’s 

The IP layer provides a connectionless and unreliable delivery system. It considers each 

datagram independently of the others. Any association between datagram must be 

supplied by the higher layers. The IP layer supplies a checksum that includes its own 

header. The header includes the source and destination addresses. The IP layer handles 

routing through an Internet. It is also responsible for breaking up large datagram into 

smaller ones for transmission and reassembling them at the other end. 

UDP 

UDP is also connectionless and unreliable. What it adds to IP is a checksum for the 

contents of the datagram and port numbers. These are used to give a client/server model 

- see later. 

TCP 

TCP supplies logic to give a reliable connection-oriented protocol above IP. It provides 

a virtual circuit that two processes can use to communicate. 

Internet addresses 

In order to use a service, you must be able to find it. The Internet uses an address 

scheme for machines so that they can be located. The address is a 32 bit integer which 

gives the IP address. This encodes a network ID and more addressing. The network ID 

falls into various classes according to the size of the network address. 

Network address 

Class A uses 8 bits for the network address with 24 bits left over for other addressing. 

Class B uses 16 bit network addressing. Class C uses 24 bit network addressing and 

class D uses all 32. 
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Subnet address 

Internally, the UNIX network is divided into sub networks. Building 11 is currently on 

one sub network and uses 10-bit addressing, allowing 1024 different hosts. 

Host address 

8 bits are finally used for host addresses within our subnet. This places a limit of 256 

machines that can be on the subnet. 

Total address 

 

Figure 4.7: Total Address 

The 32 bit address is usually written as 4 integers separated by dots. 

Port addresses 

A service exists on a host, and is identified by its port. This is a 16 bit number. To send 

a message to a server, you send it to the port for that service of the host that it is running 

on. This is not location transparency! Certain of these ports are "well known". 

Sockets 

A socket is a data structure maintained by the system to handle network connections. A 

socket is created using the call socket. It returns an integer that is like a file descriptor. In 

fact, under Windows, this handle can be used with Read File and Write File functions. 

#include <sys/types.h> 

#include <sys/socket.h> 

int socket(int family, int type, int protocol); 
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Here "family" will be AF_INET for IP communications, protocol will be zero, and type 

will depend on whether TCP or UDP is used. Two processes wishing to communicate 

over a network create a socket each. These are similar to two ends of a pipe - but the 

actual pipe does not yet exist. 

JFree Chart 

JFreeChart is a free 100% Java chart library that makes it easy for developers to display 

professional quality charts in their applications. JFreeChart's extensive feature set 

includes: 

A consistent and well-documented API, supporting a wide range of chart types;  

A flexible design that is easy to extend, and targets both server-side and client-side 

applications;  

Support for many output types, including Swing components, image files (including 

PNG and JPEG), and vector graphics file formats (including PDF, EPS and SVG);  

JFreeChart is "open source" or, more specifically, free software. It is distributed under 

the terms of the GNU Lesser General Public Licence (LGPL), which permits use in 

proprietary applications.  

1. Map Visualizations 

Charts showing values that relate to geographical areas. Some examples include: (a) 

population density in each state of the United States, (b) income per capita for each 

country in Europe, (c) life expectancy in each country of the world. The tasks in this 

project include: 

Sourcing freely redistributable vector outlines for the countries of the world, 

states/provinces in particular countries (USA in particular, but also other areas);  

Creating an appropriate dataset interface (plus default implementation), a rendered, and 

integrating this with the existing XYPlot class in JFreeChart;  

Testing, documenting, testing some more, documenting some more.  
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2. Time Series Chart Interactivity 

Implement a new (to JFreeChart) feature for interactive time series charts --- to display 

a separate control that shows a small version of ALL the time series data, with a sliding 

"view" rectangle that allows you to select the subset of the time series data to display in 

the main chart. 

3. Dashboards 

There is currently a lot of interest in dashboard displays. Create a flexible dashboard 

mechanism that supports a subset of JFreeChart chart types (dials, pies, thermometers, 

bars, and lines/time series) that can be delivered easily via both Java Web Start and an 

applet. 

4. Property Editors 

The property editor mechanism in JFreeChart only handles a small subset of the 

properties that can be set for charts. Extend (or reimplement) this mechanism to provide 

greater end-user control over the appearance of the charts. 

J2ME (Java 2 Micro edition):- 

Sun Microsystems defines J2ME as "a highly optimized Java run-time environment 

targeting a wide range of consumer products, including pagers, cellular phones, screen-

phones, digital set-top boxes and car navigation systems." Announced in June 1999 at 

the JavaOne Developer Conference, J2ME brings the cross-platform functionality of the 

Java language to smaller devices, allowing mobile wireless devices to share 

applications. With J2ME, Sun has adapted the Java platform for consumer products that 

incorporate or are based on small computing devices. 

1. General J2ME architecture 
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Figure 4.8: J2ME Architecture 

J2ME uses configurations and profiles to customize the Java Runtime Environment 

(JRE). As a complete JRE, J2ME is comprised of a configuration, which determines the 

JVM used, and a profile, which defines the application by adding domain-specific 

classes. The configure ration defines the basic run-time environment as a set of core 

classes and a specific JVM that run on specific types of devices. We'll discuss configure 

rations in detail in the profile defines the application; specifically, it adds domain-

specific classes to the J2ME configurations to define certain uses for devices. We'll 

cover profiles in depth in the following graphic depicts the relationship between the 

different virtual machines, configure rations, and profiles. It also draws a parallel with 

the J2SE API and its Java virtual machine. While the J2SE virtual machine is generally 

referred to as a JVM, the J2ME virtual machines, KVM and CVM, are subsets of JVM. 

Both KVM and CVM can be thought of as a kind of Java virtual machine -- it's just that 

they are shrunken versions of the J2SE JVM and are specific to J2ME. 

2. Developing J2ME applications 

Introduction In this section, we will go over some considerations you need to keep in 

mind when developing applications for smaller devices. We'll take a look at the way the 

compiler is invoked when using J2SE to compile J2ME applications. Finally, we'll 

explore packaging and deployment and the role pre verification plays in this process. 

3. Design considerations for small devices 



DUAL SERVER PUBLIC KEY ENCRYPTION WITH KEYWORD SEARCH 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING | KGRCET                     page. 35 

Developing applications for small devices requires you to keep certain strategies in 

mind during the design phase. It is best to strategically design an application for a small 

device before you begin coding. Correcting the code because you failed to consider all 

of the "gotchas" before developing the application can be a painful process. Here are 

some design strategies to consider: 

* Keep it simple. Remove unnecessary features, possibly making those features a 

separate, secondary application. 

* Smaller is better. This consideration should be a "no brainer" for all developers. 

Smaller applications use less memory on the device and require shorter installation 

times. Consider packaging your Java applications as compressed Java Archive (jar) 

files. 

* Minimize run-time memory use. To minimize the amount of memory used at run 

time, use scalar types in place of object types. Also, do not depend on the garbage 

collector. You should manage the memory efficiently yourself by setting object 

references to null when you are finished with them. Another way to reduce run-time 

memory is to use lazy instantiation, only allocating objects on an as-needed basis. Other 

ways of reducing overall and peak memory use on small devices are to release 

resources quickly, reuse objects, and avoid exceptions. 

4. Configurations overview 

The conFigureuration defines the basic run-time environment as a set of core classes 

and a specific JVM that run on specific types of devices. Currently, two configurations 

exist for J2ME, though others may be defined in the future: 

* Connected Limited Device ConFigureuration (CLDC) is used specifically with the 

KVM for 16-bit or 32-bit devices with limited amounts of memory. This is the 

conFigureuration (and the virtual machine) used for developing small J2ME 

applications. Its size limitations make CLDC more interesting and challenging (from a 

development point of view) than CDC. CLDC is also the conFigureuration that we will 

use for developing our drawing tool application. An example of a small wireless device 

running small applications is a Palm hand-held computer.  
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* Connected Device ConFigureuration (CDC) is used with the C virtual machine 

(CVM) and is used for 32-bit architectures requiring more than 2 MB of memory. An 

example of such a device is a Net TV box. 

5. J2ME profiles 

What is a J2ME profile? 

As we mentioned earlier in this tutorial, a profile defines the type of device supported. 

The Mobile Information Device Profile (MIDP), for example, defines classes for 

cellular phones. It adds domain-specific classes to the J2ME conFigureuration to define 

uses for similar devices. Two profiles have been defined for J2ME and are built upon 

CLDC: KJava and MIDP. Both KJava and MIDP are associated with CLDC and 

smaller devices. Profiles are built on top of configurerations. Because profiles are 

specific to the size of the device (amount of memory) on which an application runs, 

certain profiles are associated with certain conFigureurations. 

A skeleton profile upon which you can create your own profile, the Foundation Profile, 

is available for CDC.  

Profile 1: KJava 

KJava is Sun's proprietary profile and contains the KJava API. The KJava profile is 

built on top of the CLDC conFigureuration. The KJava virtual machine, KVM, accepts 

the same byte codes and class file format as the classic J2SE virtual machine. KJava 

contains a Sun-specific API that runs on the Palm OS. The KJava API has a great deal 

in common with the J2SE Abstract Windowing Toolkit (AWT). However, because it is 

not a standard J2ME package, its main package is com.sun.kjava. We'll learn more 

about the KJava API later in this tutorial when we develop some sample applications. 

Profile 2: MIDP  

MIDP is geared toward mobile devices such as cellular phones and pagers. The MIDP, 

like KJava, is built upon CLDC and provides a standard run-time environment that 

allows new applications and services to be deployed dynamically on end user devices. 

MIDP is a common, industry-standard profile for mobile devices that is not dependent 

on a specific vendor. It is a complete and supported foundation for mobile 
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applicationdevelopment. MIDP contains the following packages, the first three of which 

are core CLDC packages, plus three MIDP-specific packages.  

* java.lang 

* java.io 

* java.util 

* javax.microedition.io 

* javax.microedition.lcdui 

* javax.microedition.midlet 

* javax.microedition.rms 
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5. SAMPLE CODE 

    Document   : login action 

<%@page import="java.util.UUID"%> 

<%@page import="java.security.SecureRandom"%> 

<%@page import="java.sql.ResultSet"%> 

<%@page import="Dbcon.DbConnection"%> 

<%@page import="java.sql.Statement"%> 

<%@page import="java.sql.Connection"%> 

<%@page import="java.util.Random"%> 

<%@page import="algorithm.CiperText"%> 

<% 

    Connection con = null; 

    Statement st = null; 

ResultSetrs = null; 

    String name = request.getParameter("name"); 

    String pass = request.getParameter("pass"); 

    String Eamil = request.getParameter("email"); 

    String dob = request.getParameter("dob"); 

    String Gender = request.getParameter("gen"); 

    String phone = request.getParameter("phone"); 

    String State = request.getParameter("state"); 

    String Country = request.getParameter("country"); 



DUAL SERVER PUBLIC KEY ENCRYPTION WITH KEYWORD SEARCH 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING | KGRCET                     page. 39 

    String secret = request.getParameter("secret"); 

System.out.println("User Details" + phone + Gender + dob + State + Eamil + name + 

pass + Country); 

    String skey = request.getParameter("skey1"); 

    String skey2 = request.getParameter("skey2"); 

System.out.println("Skey: " + skey+ "Skey2: "+skey2); 

session.setAttribute("secret_key1", skey); 

int status = Integer.parseInt(request.getParameter("status")); 

try { 

con = DbConnection.getConnection(); 

st = con.createStatement(); 

switch (status) { 

case 1: 

try { 

rs = st.executeQuery("select * from reg where name='" + name + "' AND pass='" + pass 

+ "'"); 

if (rs.next()) { 

session.setAttribute("sssname", rs.getString("name")); 

session.setAttribute("sssemail", rs.getString("email")); 

session.setAttribute("sssstate", rs.getString("state")); 

session.setAttribute("ssscountry", rs.getString("country")); 

response.sendRedirect("uhome.jsp?msg=success"); 

                    } else { 
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response.sendRedirect("user.jsp?msgg=failed"); 

                    } 

                } catch (Exception ex) { 

ex.printStackTrace(); 

                } 

break; 

case 2: 

try { 

con = DbConnection.getConnection(); 

st = con.createStatement(); 

inti = st.executeUpdate("insert into reg(name, pass, email, dob, gen, phone, state, 

country) values ('" + name + "','" + pass + "','" + Eamil + "','" + dob + "','" + Gender + 

"','" + phone + "','" + State + "','" + Country + "')"); 

if (i != 0) { 

response.sendRedirect("reg.jsp?msg=success"); 

                    } else { 

response.sendRedirect("reg.jsp?msgg=failed"); 

                    } 

                } catch (Exception ex) { 

ex.printStackTrace(); 

                } 

break; 

case 3: 
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try { 

if (name.equalsIgnoreCase("server1") &&pass.equalsIgnoreCase("server1")) { 

response.sendRedirect("ser_home.jsp?msg=success"); 

                    } else { 

response.sendRedirect("server1.jsp?msgg=failed"); 

                    } 

                } catch (Exception ex) { 

ex.printStackTrace(); 

                } 

break; 

case 4: 

try { 

if (name.equalsIgnoreCase("server2") &&pass.equalsIgnoreCase("server2")) { 

response.sendRedirect("server_home.jsp?msg=success"); 

                    } else { 

response.sendRedirect("server2.jsp?msgg=failed"); 

                    } 

                } catch (Exception ex) { 

ex.printStackTrace(); 

                } 

break; 

case 5: 

try { 
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rs = st.executeQuery("select * from ser where skey='" + skey + "' AND skey1='" + 

skey2 + "'"); 

if (rs.next()) { 

response.sendRedirect("download.jsp?msg=success"); 

                    } else { 

response.sendRedirect("down.jsp?msgg=failed"); 

                    } 

                } catch (Exception ex) { 

ex.printStackTrace(); 

                } 

break; 

case 6: 

try { 

rs = st.executeQuery("select * from upload where fileaccess='" + pass + "'"); 

if (rs.next()) { 

session.setAttribute("passd", pass); 

response.sendRedirect("download.jsp?msg=success"); 

                    } else { 

response.sendRedirect("down.jsp?msgg=failed"); 

                    } 

                } catch (Exception ex) { 

ex.printStackTrace(); 

                } 
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break; 

default: 

response.sendRedirect("index.html"); 

        } 

    } catch (Exception ex) { 

ex.printStackTrace(); 

    } 

%> 

+ 

 

 

 

 

 

 

 

 

 

 

 

 

 



DUAL SERVER PUBLIC KEY ENCRYPTION WITH KEYWORD SEARCH 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING | KGRCET                     page. 44 

6. SYSTEM TESTING 

 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, 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. 

6.1 TYPES OF TESTS 

1. Unit testing 

Unit testing involves the design of test cases that validate that the internal program logic 

is functioning properly, and that program inputs produce valid outputs. All decision 

branches and internal code flow should be validated. It is the testing of individual 

software units of the application .it is done after the completion of an individual unit 

before integration. This is a structural testing, that relies on knowledge of its 

construction and is invasive. Unit tests perform basic tests at component level and test a 

specific business process, application, and/or system conFigureuration. Unit tests ensure 

that each unique path of a business process performs accurately to the documented 

specifications and contains clearly defined inputs and expected results. 

2. Integration testing 

 Integration tests are designed to test integrated software components to determine if 

they actually run as one program.  Testing is event driven and is more concerned with 

the basic outcome of screens or fields. Integration tests demonstrate that although the 

components were individually satisfaction, as shown by successfully unit testing, the 

combination of components is correct and consistent. Integration testing is specifically 

aimed at   exposing the problems that arise from the combination of components. 

3. Functional test 

Functional tests provide systematic demonstrations that functions tested are available as 

specified by the business and technical requirements, system documentation, and user 

manuals. 
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Functional testing is centered on the following items: 

 Valid Input   :  identified classes of valid input must be accepted. 

 Invalid Input   : identified classes of invalid input must be rejected. 

 Functions   : identified functions must be exercised. 

 Output   : identified classes of application outputs must be 

exercised. 

 Systems/Procedures : interfacing systems or procedures must be invoked. 

Organization and preparation of functional tests is focused on requirements, key 

functions, or special test cases. In addition, systematic coverage pertaining to identify 

Business process flows; data fields, predefined processes, and successive processes 

must be considered for testing. Before functional testing is complete, additional tests are 

identified and the effective value of current tests is determined. 

6.2 System Test 

System testing ensures that the entire integrated software system meets requirements. It 

tests a conFigureuration to ensure known and predictable results. An example of system 

testing is the conFigureuration oriented system integration test. System testing is based 

on process descriptions and flows, emphasizing pre-driven process links and integration 

points. 

1. White Box Testing 

White Box Testing is a testing in which in which the software tester has knowledge of 

the inner workings, structure and language of the software, or at least its purpose. It is 

purpose. It is used to test areas that cannot be reached from a black box level. 

2. Black Box Testing 

Black Box Testing is testing the software without any knowledge of the inner workings, 

structure or language of the module being tested. Black box tests, as most other kinds of 

tests, must be written from a definitive source document, such as specification or 

requirements document, such as specification or requirements document. It is a testing 

in which the software under test is treated, as a black box .you cannot “see” into it. The 

test provides inputs and responds to outputs without considering how the software 

works. 
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6.2.1 Unit Testing: 

Unit testing is usually conducted as part of a combined code and unit test phase of the 

software lifecycle, although it is not uncommon for coding and unit testing to be 

conducted as two distinct phases. 

Test strategy and approach 

Field testing will be performed manually and functional tests will be written in detail.  

Test objectives 

 All field entries must work properly. 

 Pages must be activated from the identified link. 

 The entry screen, messages and responses must not be delayed. 

Features to be tested 

 Verify that the entries are of the correct format 

 No duplicate entries should be allowed 

 All links should take the user to the correct page. 

 

6.2.2 Integration Testing 

Software integration testing is the incremental integration testing of two or more 

integrated software components on a single platform to produce failures caused by 

interface defects. The task of the integration test is to check that components or 

software applications, e.g. components in a software system or – one step up – software 

applications at the company level – interact without error. 

Test Results: All the test cases mentioned above passed successfully. No defects 

encountered. 

6.2.3 Acceptance Testing 

User Acceptance Testing is a critical phase of any project and requires significant 

participation by the end user. It also ensures that the system meets the functional 

requirements. 

Test Results: All the test cases mentioned above passed successfully. No defects 

encountered. 
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7.  OUTPUT SCREENS 

Home Page: 

 

Screen 1: Home Page 
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Registration: 

 

Screen 2: Registration 

Sender login: 

 

Screen 3: Sender Login 
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User Home: 

 

Screen 4: User Home 

ShareFile:

 

Screen 5:Share File 



DUAL SERVER PUBLIC KEY ENCRYPTION WITH KEYWORD SEARCH 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING | KGRCET                     page. 50 

Receiverlogin: 

 

Screen 6: Receiver Login 

 

Screen 7: Receiver login for user 1 
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Sent File details: 

 

Screen 8: Sent file details 

Received File details: 

 

Screen 9: Received file details 
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Screen 10: Received file public key copying 

Search File: 

 

Screen 11: Search file 
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Send request: 

 

Screen 12: Send Request 

Request Sent: 

 

Screen 13: Request sent 
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Server1: 

 

Screen14: Server 1 

Server1 Home: 

 

Screen 15: Server 1 Home 
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File details: 

 

Screen 16: File Details 

User Details: 

 

Screen 17: User Details 
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Download Details: 

 

Screen 18: Download Details 

User Request: 

 

Screen 19: User Request 
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Server2 Home: 

 

Screen 20: Server2 Home 

File details: 

 

Screen 21: File Details   
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User Details: 

 

Screen 22: User Details 

User request: 

 

Screen 23: User Request 
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Email: 

 

Screen 24: Email 

User Login: 

 

Screen 25: User Login 
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Verification: 

 

Screen 26 : Verification 

Secretkey Generation: 

 

Screen 27 : secretKey Generation 

 



DUAL SERVER PUBLIC KEY ENCRYPTION WITH KEYWORD SEARCH 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING | KGRCET                     page. 61 

 

Verified page: 

 

Screen 28: Verified page 
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Text file: 

 

Screen 29: Text file 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DUAL SERVER PUBLIC KEY ENCRYPTION WITH KEYWORD SEARCH 

 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING | KGRCET                     page. 63 

8. CONCLUSION 

In this project, we proposed a new framework, named Dual-Server Public Key 

Encryption with Keyword Search (DS-PEKS), that can prevent the inside keyword 

guessing attack which is an inherent vulnerability of the traditional PEKS framework. 

We also introduced a new Smooth Projective Hash Function (SPHF) and used it to 

construct a generic DS-PEKS scheme. An efficient instantiation of the new SPHF based 

on the Diffie-Hellman problem is also presented in the paper, which gives an efficient 

DS-PEKS scheme without pairings. 
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1. INTRODUCTION 

       E-LEARNING platforms are complex systems aimed at efficiently supporting 

learning activities with the help of electronic devices (e.g. laptops, tablets, mobile 

phones). Compared to traditional approaches to learning, they simplify the interaction 

between teachers and learners [1], because they allow (i) sharing electronic teaching 

materials with multiple users, (ii) access video lectures and other teaching content 

through electronic devices (PCs, laptops, tablets, mobile phones), and (iii) exchanging 

feedbacks on practices, exercises, or theoretical lessons through dedicated 

communication channels. The most commonly shared electronic teaching materials are 

textual documents [2]. They encompass lecture notes, e-books, scientific articles, or 

technical reports. However, due to the ever increasing amount of electronic documents 

retrievable from heterogeneous sources, the manual inspection of these teaching 

materials may become practically unfeasible. Hence, there is a need for automated 

analytics solutions to analyse electronic teaching content and to automatically infer 

potentially useful information.  

 

In this project we address the issue of automatically generating document 

highlights. Highlights are graphical signs that are usually exploited to mark part of the 

textual content. For example, the most significant parts of the text can be underlined, 

coloured, or circled. The importance of text highlights in learning activities has been 

confirmed by previous studies on educational psychology (e.g. [3]) and visual 

document analysis (e.g. [4]). The highlighted documents can be easily shared between 

teachers and learners through e-learning platforms [2]. However, the manual generation 

of text highlights is time-consuming, i.e., it cannot be applied to very large document 

collections without a significant human effort, and prone to errors for learners who have 

limited knowledge on the document subject. Automating the process of text 

highlighting requires generating advanced analytical models able to (i) capture the 

underlying correlations between textual contents and (ii) scale towards large document 

collections. The contribution of this project is twofold: (1) It proposes to use text 

classification techniques to automate the process of highlighting learning documents. 

(2) It considers the proficiency level of the highlighting users to drive the generation of 

new highlights. 
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Objective 1 - Highlight generation based on classification techniques. Given a set of 

partially highlighted learning documents we aim at automatically generating new 

highlights by applying classification techniques. Classifiers are established data mining 

algorithms which have found application in various application domains. Their 

applicability to textual data is established [5]. Starting from a set of manually 

highlighted sentences, we build an abstract model, called classifier, which incorporates 

all the salient information needed to automatically predict whether a sentence should 

be highlighted or not. Our approach is data-driven and (almost) language-independent, 

i.e., it does not rely on advanced language processing techniques. Specifically, we 

analyze the content of previously highlighted documents ranging over the same topic 

to study the correlations between the occurrence of terms (or sequences of terms) in 

sentences and the presence/absence of highlights. Such correlations will be exploited 

to predict new highlights. 

 

Our approach is applicable to homogenous documents (i.e., documents ranging 

over the same topic), because it relies on frequency-based text analyses. For the sake of 

simplicity, hereafter we will assume that a sentence is highlighted if at least a portion 

of its textual content is highlighted. The extension of the proposed approach to 

documents highlighted at different granularity levels (e.g. at the levels of single words 

or of paragraphs) is straightforward and its results are discussed in Section 6. 

 

 

To build the classifier we tested multiple strategies, among which Bayesian 

classifiers [6], decision trees [7], Support Vector Machines [8], rule-based [9], Neural 

Networks [9], and associative classifiers [10]. To characterize the sentences of the 

learning documents, the classifier considers the following features: (i) the occurrences 

of single terms (unigrams), (ii) the occurrence of sequences of terms (ngrams), and (iii) 

the level of knowledge of the user who highlighted the sentence (if available). We tested 

our approach on benchmark documents highlighted by domain experts, i.e., the 

Document Understanding Conference 2005 SCU-marked documents [11]. Specifically, 

we compared the performance of various classifiers in generating highlights. The 

classifiers achieved good accuracy values in predicting highlights. 
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Objective 2 - Highlight generation driven by the knowledge level of the 

highlighting users. The reliability and usability of text highlights strongly depend on 

the level of expertise of the highlighting users [12]. For example, thanks to their 

proficiency on the covered topic, expert users can produce more reliable highlights than 

beginners. However, in some cases, the highlights made by users with lower levels of 

knowledge can be useful for supporting learning activities as well. For example, they 

may cover background knowledge commonly disregarded by advanced readers. 

 

Learning platforms often allow users to specify their current knowledge level 

on specific topics. In some cases, this information is not explicitly available, but it can 

be either inferred from the user role (e.g. academic professor, student of a B.Sc. 

University-level course) or assessed using ad hoc evaluation strategies (e.g. [13]). 

 

Our aim is to exploit the information about the level of knowledge of the 

highlighting users during highlight generation and exploration. Since users with the 

same knowledge level are most likely to highlight the same parts of the text [12], we 

learn one classification model per level. Each model captures the underlying 

correlations hidden in the text highlighted by users with the same level. Hence, per-

level models generate highlights tailored to different levels of knowledge. To improve 

the quality of the learning experience, learners may perform a per-level exploration of 

the newly generated highlights by adapting the level of exploration to their needs. The 

applicability of the proposed approach was validated on real teaching materials 

provided to the students of a B.Sc. university-level course. 
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2. SYSTEM ANALYSIS 

2.1. EXISTING SYSTEM 

 Location-specific keyword queries on the web and in the GIS systems were earlier 

answered using a combination of R-Tree and inverted index.  

 Felipe et al. developed IR2-Tree to rank objects from spatial datasets based on a 

combination of their distances to the query locations and the relevance of their text 

descriptions to the query keywords.  

 Cong et al. integrated R-tree and inverted file to answer a query similar to Felipe et 

al. using a different ranking function. 

2.1.1 DISADVANTAGES OF EXISTING SYSTEM 

 These techniques do not provide concrete guidelines on how to enable efficient 

processing for the type of queries where query coordinates are missing.  

 In multi-dimensional spaces, it is difficult for users to provide meaningful 

coordinates, and our work deals with another type of queries where users can only 

provide keywords as input.  

 Without query coordinates, it is difficult to adapt existing techniques to our 

problem.  

 Note that a simple reduction that treats the coordinates of each data point as possible 

query coordinates suffers poor scalability. 

2.2 PROPOSED SYSTEM 

 In this project we consider multi-dimensional datasets where each data point has a 

set of keywords. The presence of keywords in feature space allows for the 

development of new tools to query and explore these multi-dimensional datasets. 

 In this project, we study nearest keyword set (referred to as NKS) queries on text-

rich multi-dimensional datasets. An NKS query is a set of user-provided keywords, 

and the result of the query may include k sets of data points each of which contains 

all the query keywords and forms one of the top-k tightest cluster in the multi-

dimensional space. 

 In this project, we propose ProMiSH (short for Projection and Multi-Scale Hashing) 

to enable fast processing for NKS queries. In particular, we develop an exact 

ProMiSH (referred to as ProMiSH-E) that always retrieves the optimal top-k results, 
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and an approximate ProMiSH (referred to as ProMiSH-A) that is more efficient in 

terms of time and space, and is able to obtain near-optimal results in practice.  

 ProMiSH-E uses a set of hash tables and inverted indexes to perform a localized 

search. 

2.2.1 ADVANTAGES OF PROPOSED SYSTEM 

 Better time and space efficiency. 

 A novel multi-scale index for exact and approximate NKS query processing.  

 It’s an efficient search algorithms that work with the multi-scale indexes for fast 

query processing.  

 We conduct extensive experimental studies to demonstrate the performance of the 

proposed techniques. 

2.3. HARDWARE REQUIREMENTS 

 System   :  Pentium Dual Core. 

 Hard Disk    :  120 GB. 

 Monitor   :  15’’ LED 

 Input Devices  :  Keyboard, Mouse 

 Ram   :  1GB. 

 

2.4. SOFTWARE REQUIREMENTS 

 Operating system   :  Windows 7/8/10 

 Technology  : JAVA/J2EE 

 Web Technologies : HTML, CSS, JavaScript, Servlets, JSPs 

 Web Server  : Apache TOMCAT 7.0.61  

 Tool (IDE)   : NetBeans 8.1 

 Database   : MYSQL 
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2.5. FEASIBILITY STUDY 

 An important outcome of preliminary investigation is the 

determination that the system request is feasible. This is possible only if it is feasible 

within limited resource and time. The different feasibilities that have to be analysed are: 

 Operational Feasibility 

 Economic Feasibility 

 Technical Feasibility 

Operational Feasibility 

Operational Feasibility deals with the study of prospects of the system to be 

developed. This system operationally eliminates all the tensions of the Admin and helps 

him in effectively tracking the project progress. This kind of automation will surely 

reduce the time and energy, which previously consumed in manual work. Based on the 

study, the system is proved to be operationally feasible. 

Economic Feasibility 

Economic Feasibility or Cost-benefit is an assessment of the economic 

justification for a computer based project. As hardware was installed from the 

beginning & for lots of purposes thus the cost on project of hardware is low. Since the 

system is a network based, any number of employees connected to the LAN within that 

organization can use this tool from at any time. The Virtual Private Network is to be 

developed using the existing resources of the organization. So the project is 

economically feasible. 

Technical Feasibility 

According to Roger S. Pressman, Technical Feasibility is the assessment of the 

technical resources of the organization. The organization needs IBM compatible 

machines with a graphical web browser connected to the Internet and Intranet. The 

system is developed for platform Independent environment. Java Server Pages, 

JavaScript, HTML, SQL server and WebLogic Server are used to develop the system. 

The technical feasibility has been carried out. The system is technically feasible for 

development and can be developed with the existing facility. 
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2.6. MODULES DESCRIPTION 

       2.6.1. ADMIN MODULE 

 Upload Documents 

 View All Documents 

 User’s Search Transaction 

 All Users 

 View Results 

       2.6.2. END USER MODULE  

 View Profile 

 Search by Date 

 Search by Contents 

 Search by Description 

 Search by Topic 
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3. SYSTEM DESIGN 

3.1. SYSTEM ARCHITECTURE 

 

3.2. INPUT / OUTPUT DESIGN 

3.2.1. INPUT DESIGN 

 Input Design plays a vital role in the life cycle of software development, 

it requires very careful attention of developers. The input design is to feed data to the 

application as accurate as possible. So inputs are supposed to be designed effectively 

so that the errors occurring while feeding are minimized. According to Software 

Engineering Concepts, the input forms or screens are designed to provide to have a 

validation control over the input limit, range and other related validations. 

 

This system has input screens in almost all the modules. Error messages are 

developed to alert the user whenever he commits some mistakes and guides him in the 

right way so that invalid entries are not made. Let us see deeply about this under module 

design. 

Input design is the process of converting the user created input into a computer-

based format. The goal of the input design is to make the data entry logical and free 
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from errors. The error is in the input are controlled by the input design. The application 

has been developed in user-friendly manner. The forms have been designed in such a 

way during the processing the cursor is placed in the position where must be entered. 

The user is also provided with in an option to select an appropriate input from various 

alternatives related to the field in certain cases. 

Validations are required for each data entered. Whenever a user enters an 

erroneous data, error message is displayed and the user can move on to the subsequent 

pages after completing all the entries in the current page. 

3.2.2. OUTPUT DESIGN 

The Output from the computer is required to mainly create an efficient method 

of communication within the company primarily among the project leader and his team 

members, in other words, the administrator and the clients. The output of VPN is the 

system which allows the project leader to manage his clients in terms of creating new 

clients and assigning new projects to them, maintaining a record of the project validity 

and providing folder level access to each client on the user side depending on the 

projects allotted to him. After completion of a project, a new project may be assigned 

to the client. User authentication procedures are maintained at the initial stages itself. 

A new user may be created by the administrator himself or a user can himself register 

as a new user but the task of assigning projects and validating a new user rests with the 

administrator only. 

 The application starts running when it is executed for the first time. The server 

has to be started and then the internet explorer in used as the browser. The project will 

run on the local area network so the server machine will serve as the administrator while 

the other connected systems can act as the clients. The developed system is highly user 

friendly and can be easily understood by anyone using it even for the first time. 

          3.3. UML DIAGRAMS 

           The Unified Modelling Language allows the software engineer to express an 

analysis model using the modelling notation that is governed by a set of syntactic and 

pragmatic rules. 
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3.3.1. CLASS DIAGRAM 

        The class diagram is the main building block of object oriented 

modelling. It is used both for general conceptual modelling of the systematic of the 

application, and for detailed modelling translating the models into programming code. 

A class with three sections, in the diagram, classes is represented with boxes which 

contain three parts: 

 The upper part holds the name of the class  

 The middle part contains the attributes of class  

 The bottom part gives the methods or operations the class can take. 

 

   

Fig: Class Diagram 
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3.3.2. USE CASE DIAGRAM 

          A use case diagram at its simplest is a representation of a user’s interruption 

with the system and depicting the specifications of the use case. A use case diagram 

can portray the different types of users of a system and the various ways that they 

interact with the system. 

 

 

Fig: Use Case Diagram 
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3.3.3. SEQUENCE DIAGRAM 

          A sequence diagram is a kind of interaction diagram that shows how processes 

operate with one another and in what order. It is a construct of a message sequence 

chart. Sequence diagrams are typically associated with use case realizations in the 

logical view of the system under development. Sequence diagrams are sometimes 

called event diagrams, event scenarios and timing diagrams. 

 

Fig: Sequence Diagram 

Admin Server User

registration  and login

Lists all users and authroize

upload all documents

search documents by date

View highlighted documents

search document by keyword

view highlighted documents

search document by description

view highlighted documents

view sequential pattern

view history

view all documents

view document rank details

user search transactions

log out

authenticate the user
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3.3.4. DATA FLOW DIAGRAM 

          A data flow diagram is a way of representation a flow of data of a process or a 

system. The DFD also provides information about the outputs and inputs of each entity 

and the process itself. A DFD has no control flow, there are decision rules and no loops. 

 

 

 

 

Fig: Data Flow Diagram 
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3.3.5. FLOW CHART 

A flowchart diagram illustrates how data is processed by a system in terms of inputs 

and outputs. 

 In nearest keyword set search in multidimensional database, the 

flow chart diagram is drawn for user and admin  

 Flow chart diagram for user module: 

 

 

Fig: Flowchart Diagram for User 
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 Flow chart diagram for admin module: 

 

c  

Fig: Flowchart Diagram for Admin 
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4. IMPLEMENTATION 

4.1. MODULE IMPLEMENTATION 

4.1.1. DATA REPRESENTATION 

For each sentence of the training and test document collections we consider the 

following attributes: (i) the textual content, (ii) the presence of highlights, and (iii) the 

level of knowledge of the user who highlighted the sentence (if any). The training data 

consists of a set of records. 

4.1.2. TEXT PREPARATION 

To predict highlights from learning documents, the HIGHLIGHTER system 

considers the following features: (i) the occurrences of single terms (unigrams) in the 

sentence text,(ii) the occurrence of sequences of terms (n-grams), and (iii)the level of 

knowledge of the user who highlighted the sentence (if available). To properly handle 

textual features during sentence classification, few basic preparation steps are applied. 

First, non-textual content occurring in the text is automatically filtered out before 

running the learning process. Then, two established text processing steps are applied: 

(i) stemming and (ii) stop word elimination. 

4.1.3. FEATURE SELECTION 

To predict the class value of the test records, features in the training dataset may 

have different importance. Some of them are strongly correlated with the class and, 

thus, their presence is crucial to perform accurate predictions. Others are uncorrelated 

with the class. Hence, their presence could be harmful, in terms of both accuracy and 

efficiency of the classification process. 

4.1.4. TEXT CLASSIFICATION 

Classification is a two-step process which entails: (i) Learning a model from the 

training dataset, called classifier, which considers the most significant correlations 

between the class and the other data features, and (ii) assigning a class value to each 

record in the test dataset, based on the previously generated model. To investigate the 

use of text classification algorithms in highlight prediction, we learn multiple 

benchmark classifiers relying on different techniques. 
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4.1.5. PER-LEVEL DOCUMENT HIGHLIGHTING 

If in the training dataset there is no information about the level of knowledge of 

the users, one single classification model is generated and used to predict new 

highlights. Otherwise, the knowledge level of the highlighting users is considered 

because it is deemed as relevant to perform accurate highlight predictions. 

 

4.2. ADMIN MODULE 

 There are certain operations that an admin can perform in this web application. 

They are: 

4.2.1. UPLOAD DOCUMENTS 

 The admin can upload the documents in the database by giving the topic name, 

description, the date of uploading the document, choosing the document file from the 

system’s location and giving a name to the document then the admin is followed by 

submitting the document in the database. 

4.2.2. VIEW ALL DOCUMENTS 

 This is the second module where the admin can view the list of all the documents 

uploaded by him 

4.2.3. USER’S SEARCH TRANSACTION 

 In this module, the admin can view the list of all the user’s search transaction 

individually. 

4.2.4. ALL USERS 

 In this module, the admin can view the list of all the registered users and 

authenticate them, which enables the user to login to their portal. 

4.2.5. VIEW RESULTS 

 In this module, the admin can view the most retrieved documents in the ranking 

order wise in the graph format. 

 

4.3. END USER MODULE 

 This module is only for an end user, where he needs to be registered first and 

then he will be authenticated to enable the login operation of the user. When a user 

successfully logs into his account, he will be directed to his home page. 
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4.3.1. VIEW MY PROFILE 

 The user can view the details of his profile like, his name, email, phone number, 

address, his referred documents etc. 

4.3.2. SEARCH BY DATE 

 The user can search a document by date on which a particular document is used, 

which helps a user to search a precise document which was uploaded on a particular 

date. 

4.3.3. SEARCH BY CONTENT 

 The user can search a document by giving a content related to the document as 

input. 

4.3.4. SEARCH BY DESCRIPTION 

 The user can search a document by giving its description as input. 

4.3.5. SEARCH BY TOPIC 

 The user can search a document by giving its topic name as input in the search 

bar. 

4.3.6. VIEW SEQUENTIAL PATTERNS (REPEATED WORDS) 

 The user can search his document by giving the most repeated words in the 

document as input. Where he gets a list of related documents as output. 
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5. TECHNOLOGY 

5.1. JAVA  

Initially the language was called as “oak” but it was renamed as “Java” in 1995. The 

primary motivation of this language was the need for a platform-independent (i.e., 

architecture neutral) language that could be used to create software to be embedded in 

various consumer electronic devices. 

 Java is a programmer’s language. 

 Java is cohesive and consistent. 

 Except for those constraints imposed by the Internet environment, Java 

gives the programmer, full control. 

Finally, Java is to Internet programming where C was to system programming. 

5.1.1. Importance of Java to the Internet 

Java has had a profound effect on the Internet. This is because; Java expands the 

Universe of objects that can move about freely in Cyberspace. In a network, two 

categories of objects are transmitted between the Server and the Personal computer. 

They are: Passive information and Dynamic active programs. The Dynamic, Self-

executing programs cause serious problems in the areas of Security and probability. 

But, Java addresses those concerns and by doing so, has opened the door to an exciting 

new form of program called the Applet. 

5.1.2. Java can be used to create two types of programs  

Applications and Applets: An application is a program that runs on our Computer 

under the operating system of that computer. It is more or less like one creating using 

C or C++. Java’s ability to create Applets makes it important. An Applet is an 

application designed to be transmitted over the Internet and executed by a Java –

compatible web browser. An applet is actually a tiny Java program, dynamically 

downloaded across the network, just like an image. But the difference is, it is an 

intelligent program, not just a media file. It can react to the user input and 

dynamically change. 
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5.1.3. Features of Java 

Security 

Every time you that you download a “normal” program, you are risking a viral 

infection. Prior to Java, most users did not download executable programs frequently, 

and those who did scanned them for viruses prior to execution. Most users still worried 

about the possibility of infecting their systems with a virus. In addition, another type of 

malicious program exists that must be guarded against. This type of program can gather 

private information, such as credit card numbers, bank account balances, and 

passwords. Java answers both these concerns by providing a “firewall” between a 

network application and your computer. 

When you use a Java-compatible Web browser, you can safely download Java 

applets without fear of virus infection or malicious intent. 

Portability 

For programs to be dynamically downloaded to all the various types of platforms 

connected to the Internet, some means of generating portable executable code is needed 

.As you will see, the same mechanism that helps ensure security also helps create 

portability. Indeed, Java’s solution to these two problems is both elegant and efficient.      

The Byte code 

The key that allows the Java to solve the security and portability problems is that the 

output of Java compiler is Byte code. Byte code is a highly optimized set of instructions 

designed to be executed by the Java run-time system, which is called the Java Virtual 

Machine (JVM). That is, in its standard form, the JVM is an interpreter for byte code. 

Translating a Java program into byte code helps makes it much easier to run a 

program in a wide variety of environments. The reason is, once the run-time package 

exists for a given system, any Java program can run on it. 

Although Java was designed for interpretation, there is technically nothing 

about Java that prevents on-the-fly compilation of byte code into native code. Sun has 

just completed its Just in Time (JIT) compiler for byte code. When the JIT compiler is 

a part of JVM, it compiles byte code into executable code in real time, on a piece-by-
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piece, demand basis. It is not possible to compile an entire Java program into 

executable code all at once, because Java performs various run-time checks that can 

be done only at run time. The JIT compiles code, as it is needed, during execution. 

5.1.4. Java Virtual Machine (JVM) 

Beyond the language, there is the Java virtual machine. The Java virtual machine is an 

important element of the Java technology. The virtual machine can be embedded 

within a web browser or an operating system. Once a piece of Java code is loaded 

onto a machine, it is verified. As part of the loading process, a class loader is invoked 

and does byte code verification makes sure that the code that’s has been generated by 

the compiler will not corrupt the machine that it’s loaded on. Byte code verification 

takes place at the end of the compilation process to make sure that is all accurate and 

correct. So byte code verification is integral to the compiling and executing of Java 

code.  

Overall Description 

 

 

Fig: Development Process of JAVA Program 

Java programming uses to produce byte codes and executes them. The first box 

indicates that the Java source code is located in a. Java file that is processed with a 

Java compiler called javac. The Java compiler produces a file called a. class file, 

which contains the byte code. The. Class file is then loaded across the network or 

loaded locally on your machine into the execution environment is the Java virtual 

machine, which interprets and executes the byte code. 

5.1.5. Java Architecture 

Java architecture provides a portable, robust, high performing environment for 

development. Java provides portability by compiling the byte codes for the Java 

Virtual Machine, which is then interpreted on each platform by the run-time 
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environment. Java is a dynamic system, able to load code when needed from a 

machine in the same room or across the planet. 

5.1.6. Compilation of code 

When you compile the code, the Java compiler creates machine code (called byte 

code) for a hypothetical machine called Java Virtual Machine (JVM). The JVM is 

supposed to execute the byte code. The JVM is created for overcoming the issue of 

portability. The code is written and compiled for one machine and interpreted on all 

machines. This machine is called Java Virtual Machine. 

 

Fig: Compiling and interpreting Java Source Code 

During run-time the Java interpreter tricks the byte code file into thinking that it is 

running on a Java Virtual Machine. In reality this could be a Intel Pentium Windows 

95 or Sun SARC station running Solaris or Apple Macintosh running system and all 

could receive code from any computer through Internet and run the Applets. 
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Simple 

Java was designed to be easy for the Professional programmer to learn and to use 

effectively. If you are an experienced C++ programmer, learning Java will be even 

easier. Because Java inherits the C/C++ syntax and many of the object oriented 

features of C++. Most of the confusing concepts from C++ are either left out of Java 

or implemented in a cleaner, more approachable manner. In Java there are a small 

number of clearly defined ways to accomplish a given task. 

Object-Oriented 

Java was not designed to be source-code compatible with any other language. This 

allowed the Java team the freedom to design with a blank slate. One outcome of this 

was a clean usable, pragmatic approach to objects. The object model in Java is simple 

and easy to extend, while simple types, such as integers, are kept as high-performance 

non-objects. 

Robust 

The multi-platform environment of the Web places extraordinary demands on a 

program, because the program must execute reliably in a variety of systems. The 

ability to create robust programs was given a high priority in the design of Java. Java 

is strictly typed language; it checks your code at compile time and run time. 

Java virtually eliminates the problems of memory management and 

deallocation, which is completely automatic. In a well-written Java program, all run 

time errors can and should be managed by your program. 

5.2. JAVASCRIPT 

JavaScript is a script-based programming language that was developed by Netscape 

Communication Corporation. JavaScript was originally called Live Script and renamed 

as JavaScript to indicate its relationship with Java. JavaScript supports the development 

of both client and server components of Web-based applications. On the client side, it 

can be used to write programs that are executed by a Web browser within the context 

of a Web page. On the server side, it can be used to write Web server programs that can 

process information submitted by a Web browser and then updates the browser’s 
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display accordingly. Even though JavaScript supports both client and server Web 

programming, we prefer JavaScript at Client side programming since most of the 

browsers supports it. JavaScript is almost as easy to learn as HTML, and JavaScript 

statements can be included in HTML documents by enclosing the statements between 

a pair of scripting tags 

 <SCRIPTS>..</SCRIPT>. 

<SCRIPT LANGUAGE = “JavaScript”> 

JavaScript statements 

</SCRIPT> 

Here are a few things we can do with JavaScript: 

 Validate the contents of a form and make calculations. 

 Add scrolling or changing messages to the Browser’s status line. 

 Animate images or rotate images that change when we move the mouse over 

them. 

 Detect the browser in use and display different content for different browsers. 

 Detect installed plug-ins and notify the user if a plug-in is required. 

We can do much more with JavaScript, including creating entire application. 

5.2.1. JavaScript vs Java 

JavaScript and Java are entirely different languages. A few of the most glaring 

differences are: 

 Java applets are generally displayed in a box within the web document; 

JavaScript can affect any part of the Web document itself. 

 While JavaScript is best suited to simple applications and adding interactive 

features to Web pages; Java can be used for incredibly complex applications. 

There are many other differences but the important thing to remember is that   

JavaScript and Java are separate languages. They are both useful for different things; 

in fact they can be used together to combine their advantages. 
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  5.2.2. ADVANTAGES  

 JavaScript can be used for Sever-side and Client-side scripting. 

   It is more flexible than VBScript. 

 JavaScript is the default scripting languages at Client-side since all the browsers 

supports it. 

5.3. HYPER TEXT MARK-UP LANGUAGE 

Hypertext Mark-up Language (HTML), the languages of the World Wide Web 

(WWW), allows users to produces Web pages that include text, graphics and pointer to 

other Web pages (Hyperlinks). 

HTML is not a programming language but it is an application of ISO Standard 

8879, SGML (Standard Generalized Mark-up Language), but specialized to hypertext 

and adapted to the Web. The idea behind Hypertext is that instead of reading text in 

rigid linear structure, we can easily jump from one point to another point. We can 

navigate through the information based on our interest and preference. A markup 

language is simply a series of elements, each delimited with special characters that 

define how text or other items enclosed within the elements should be displayed. 

Hyperlinks are underlined or emphasized works that load to other documents or some 

portions of the same document. 

HTML can be used to display any type of document on the host computer, which 

can be geographically at a different location. It is a versatile language and can be used 

on any platform or desktop. 

HTML provides tags (special codes) to make the document look attractive. 

HTML tags are not case-sensitive. Using graphics, fonts, different sizes, colour, etc., 

can enhance the presentation of the document. Anything that is not a tag is part of the 

document itself. 

Basic HTML Tags: 

<!--     --> specifies comments 

<A>……….</A> Creates hypertext links 

<B>……….</B> Formats text as bold 
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<BIG>……….</BIG>         Formats text in large font. 

<BODY>…</BODY>         Contains all tags and text in the HTML document 

<CENTER>...</CENTER>  Creates text 

<DD>…</DD> Definition of a term 

<DL>...</DL>  Creates definition list 

<FONT>…</FONT>            Formats text with a particular font 

<FORM>...</FORM> Encloses a fill-out form 

<FRAME>...</FRAME>      Defines a particular frame in a set of frames 

<H#>…</H#> Creates headings of different levels 

<HEAD>...</HEAD>     Contains tags that specify information about a document 

<HR>...</HR> Creates a horizontal rule 

<HTML>…</HTML>         Contains all other HTML tags 

<META>...</META> Provides meta-information about a document 

<SCRIPT>…</SCRIPT>     Contains client-side or server-side script 

<TABLE>…</TABLE>      Creates a table 

<TD>…</TD> Indicates table data in a table 

<TR>…</TR> Designates a table row 

<TH>…</TH> Creates a heading in a table 

5.3.1. ADVANTAGES 

 A HTML document is small and hence easy to send over the net. It is small 

because it does not include formatted information. 

 HTML is platform independent. 

 HTML tags are not case-sensitive. 
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5.4. CASCADING STYLE SHEETS 

Cascading Style Sheets, fondly referred to as CSS, is a simple design language 

intended to simplify the process of making web pages presentable. 

CSS handles the look and feel part of a web page. Using CSS, you can control 

the colour of the text, the style of fonts, the spacing between paragraphs, how columns 

are sized and laid out, what background images or colors are used, layout designs, and 

variations in display for different devices and screen sizes as well as a variety of other 

effects. 

CSS is easy to learn and understand but it provides powerful control over the 

presentation of an HTML document. Most commonly, CSS is combined with the mark-

up languages HTML or XHTML. 

 5.4.1. ADVANTAGES OF CSS 

 CSS saves time − you can write CSS once and then reuse same sheet in multiple HTML pages. 

You can define a style for each HTML element and apply it to as many Web pages as you want. 

 Pages load faster − If you are using CSS, you do not need to write HTML tag attributes every 

time. Just write one CSS rule of a tag and apply it to all the occurrences of that tag. So less code 

means faster download times. 

 Easy maintenance − To make a global change, simply change the style, and all elements in all the 

web pages will be updated automatically. 

 Superior styles to HTML − CSS has a much wider array of attributes than HTML, so you can 

give a far better look to your HTML page in comparison to HTML attributes. 

 Multiple Device Compatibility − Style sheets allow content to be optimized for more than one 

type of device. By using the same HTML document, different versions of a website can be 

presented for handheld devices such as PDAs and cell phones or for printing. 

 Global web standards − Now HTML attributes are being deprecated and it is being recommended 

to use CSS. So its a good idea to start using CSS in all the HTML pages to make them compatible 

to future browsers. 

  5.4.2. WHO CREATES AND MAINTAINS CSS? 

CSS is created and maintained through a group of people within the W3C called the 

CSS Working Group. The CSS Working Group creates documents called 
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specifications. When a specification has been discussed and officially ratified by the 

W3C members, it becomes a recommendation. 

These ratified specifications are called recommendations because the W3C has 

no control over the actual implementation of the language. Independent companies and 

organizations create that software. 

  5.4.3. CSS VERSIONS 

Cascading Style Sheets level 1 (CSS1) came out of W3C as a recommendation in 

December 1996. This version describes the CSS language as well as a simple visual 

formatting model for all the HTML tags. 

CSS2 became a W3C recommendation in May 1998 and builds on CSS1. This 

version adds support for media-specific style sheets e.g. printers and aural devices, 

downloadable fonts, element positioning and tables. 

A CSS comprises of style rules that are interpreted by the browser and then applied 

to the corresponding elements in your document. A style rule is made of three parts − 

 Selector − A selector is an HTML tag at which a style will be applied. This could be any 

tag like <h1> or <table> etc. 

 Property − A property is a type of attribute of HTML tag. Put simply, all the HTML 

attributes are converted into CSS properties. They could be colour, border etc. 

 Value − Values are assigned to properties. For example, colour property can have value 

either red or #F1F1F1 etc. 

5.5. JAVA DATABASE CONNECTIVITY 

What Is JDBC? 

JDBC is a Java API for executing SQL statements. (As a point of interest, JDBC is a 

trademarked name and is not an acronym; nevertheless, JDBC is often thought of as 

standing for Java Database Connectivity. It consists of a set of classes and interfaces 

written in the Java programming language. JDBC provides a standard API for 

tool/database developers and makes it possible to write database applications using a 

pure Java API. 
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Using JDBC, it is easy to send SQL statements to virtually any relational 

database. One can write a single program using the JDBC API, and the program will be 

able to send SQL statements to the appropriate database. The combinations of Java and 

JDBC lets a programmer write it once and run it anywhere.  

What Does JDBC Do? 

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

 Establish a connection with a database 

 Send SQL statements  

 Process the results. 

  5.5.1. JDBC versus ODBC and other APIs 

At this point, Microsoft's ODBC (Open Database Connectivity) API is that probably 

the most widely used programming interface for accessing relational databases. It offers 

the ability to connect to almost all databases on almost all platforms. 

So why not just use ODBC from Java? The answer is that you can use ODBC from 

Java, but this is best done with the help of JDBC in the form of the JDBC-ODBC 

Bridge, which we will cover shortly. The question now becomes "Why do you need 

JDBC?" There are several answers to this question:  

1. ODBC is not appropriate for direct use from Java because it uses a C interface. Calls 

from Java to native C code have a number of drawbacks in the security, 

implementation, robustness, and automatic portability of applications.  

2. A literal translation of the ODBC C API into a Java API would not be desirable. 

For example, Java has no pointers, and ODBC makes copious use of them, 

including the notoriously error-prone generic pointer "void *". You can think of 

JDBC as ODBC translated into an object-oriented interface that is natural for Java 

programmers.  

3. ODBC is hard to learn. It mixes simple and advanced features together, and it has 

complex options even for simple queries. JDBC, on the other hand, was designed 

to keep simple things simple while allowing more advanced capabilities where 

required.  
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4. A Java API like JDBC is needed in order to enable a "pure Java" solution. When 

ODBC is used, the ODBC driver manager and drivers must be manually installed 

on every client machine. When the JDBC driver is written completely in Java, 

however, JDBC code is automatically installable, portable, and secure on all Java 

platforms from network computers to mainframes. 

  5.6. Two-tier and Three-tier Models 

The JDBC API supports both two-tier and three-tier models for database access.  

In the two-tier model, a Java applet or application talks directly to the database. This 

requires a JDBC driver that can communicate with the particular database management 

system being accessed. A user's SQL statements are delivered to the database, and the 

results of those statements are sent back to the user. The database may be located on 

another machine to which the user is connected via a network. This is referred to as a 

client/server configuration, with the user's machine as the client, and the machine 

housing the database as the server. The network can be an Intranet, which, for example, 

connects employees within a corporation, or it can be the Internet. In the three-tier 

model, commands are sent to a "middle tier" of services, which then send SQL 

statements to the database. The database processes the SQL statements and sends the 

results back to the middle tier, which then sends them to the user. MIS directors find 

the three-tier model very attractive because the middle tier makes it possible to maintain 

control over access and the kinds of updates that can be made to corporate data. Another 

advantage is that when there is a middle tier, the user can employ an easy-to-use higher-

level API which is translated by the middle tier into the appropriate low-level calls. 

Finally, in many cases the  

Java applet or 

Html browser 

Application 
Server (Java) 

JDBC 

 

Client machine (GUI) 

HTTP, RMI, or CORBA calls 

Server machine (business Logic) 

Database server 
DBMS 
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Three-tier architecture can provide performance advantages.  

Until now the middle tier has typically been written in languages such as C or 

C++, which offer fast performance. However, with the introduction of optimizing 

compilers that translate Java byte code into efficient machine-specific code, it is 

becoming practical to implement the middle tier in Java. This is a big plus, making it 

possible to take advantage of Java's robustness, multithreading, and security features. 

JDBC is important to allow database access from a Java middle tier.  

 

Fig: JDBC two-tier architecture 

5.7. JDBC Driver Types 

The JDBC drivers that we are aware of at this time fit into one of four categories:  

 JDBC-ODBC bridge plus ODBC driver 

 Native-API partly-Java driver 

 JDBC-Net pure Java driver 

 Native-protocol pure Java driver 

  5.7.1. JDBC-ODBC Bridge 

If possible, use a Pure Java JDBC driver instead of the Bridge and an ODBC driver. 

This completely eliminates the client configuration required by ODBC. It also 

eliminates the potential that the Java VM could be corrupted by an error in the native 

code brought in by the Bridge (that is, the Bridge native library, the ODBC driver 

manager library, the ODBC driver library, and the database client library).  

   

JAVA 

Application 
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DBMS 

Client machine 

DBMS-proprietary protocol 
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  5.7.2. What Is the JDBC- ODBC Bridge?  

The JDBC-ODBC Bridge is a JDBC driver, which implements JDBC operations by 

translating them into ODBC operations. To ODBC it appears as a normal application 

program. The Bridge implements JDBC for any database for which an ODBC driver is 

available. The Bridge is implemented as the sun.jdbc.odbc Java package and contains 

a native library used to access ODBC. The Bridge is a joint development of Intersolv 

and JavaSoft.  

  5.8. Java Server Pages (JSP) 

Java server Pages is a simple, yet powerful technology for creating and maintaining 

dynamic-content web pages. Based on the Java programming language, Java Server 

Pages offers proven portability, open standards, and a mature re-usable component 

model .The Java Server Pages architecture enables the separation of content generation 

from content presentation. This separation not eases maintenance headaches, it also 

allows web team members to focus on their areas of expertise. Now, web page designer 

can concentrate on layout, and web application designers on programming, with 

minimal concern about impacting each other’s work. 

  5.8.1. Features of JSP 

  Portability: 

Java Server Pages files can be run on any web server or web-enabled application server 

that provides support for them. Dubbed the JSP engine, this support involves 

recognition, translation, and management of the Java Server Page lifecycle and its 

interaction components. 

Components:  

It was mentioned earlier that the Java Server Pages architecture can include reusable 

Java components. The architecture also allows for the embedding of a scripting 

language directly into the Java Server Pages file. The components current supported 

include Java Beans, and Servlets. 

  Processing: 

A Java Server Pages file is essentially an HTML document with JSP scripting or tags. 

The Java Server Pages file has a JSP extension to the server as a Java Server Pages file. 
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Before the page is served, the Java Server Pages syntax is parsed and processed into a 

Servlet on the server side. The Servlet that is generated outputs real content in straight 

HTML for responding to the client. 

  Access Models: 

A Java Server Pages file may be accessed in at least two different ways. A client’s 

request comes directly into a Java Server Page. In this scenario, suppose the page 

accesses reusable Java Bean components that perform particular well-defined 

computations like accessing a database. The result of the Beans computations, called 

result sets is stored within the Bean as properties. The page uses such Beans to generate 

dynamic content and present it back to the client. 

In both of the above cases, the page could also contain any valid Java code. Java 

Server Pages architecture encourages separation of content from presentation. 

  5.8.2. Steps in the execution of a JSP Application: 

1. The client sends a request to the web server for a JSP file by giving the name of 

the JSP file within the form tag of a HTML page. 

2. This request is transferred to the Java Webserver. At the server side Java 

Webserver receives the request and if it is a request for a jsp file server gives 

this request to the JSP engine.  

3. JSP engine is program which can understands the tags of the jsp and then it 

converts those tags into a Servlet program and it is stored at the server side. This 

Servlet is loaded in the memory and then it is executed and the result is given 

back to the JavaWebServer and then it is transferred back to the result is given 

back to the JavaWebServer and then it is transferred back to the client. 

 

5.9. SERVLETS 

  5.9.1. WHAT ARE SERVLETS? 

Java Servlets are programs that run on a Web or Application server and act as a middle 

layer between a requests coming from a Web browser or other HTTP client and 

databases or applications on the HTTP server. 
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Using Servlets, you can collect input from users through web page forms, 

present records from a database or another source, and create web pages dynamically. 

Java Servlets often serve the same purpose as programs implemented using the 

Common Gateway Interface (CGI). But Servlets offer several advantages in 

comparison with the CGI. 

 Performance is significantly better. 

 Servlets execute within the address space of a Web server. It is not necessary to create 

a separate process to handle each client request. 

 Servlets are platform-independent because they are written in Java. 

 Java security manager on the server enforces a set of restrictions to protect the 

resources on a server machine. So servlets are trusted. 

 The full functionality of the Java class libraries is available to a servlet. It can 

communicate with applets, databases, or other software via the sockets and RMI 

mechanisms that you have seen already. 

  5.9.2. SERVLETS ARCHITECTURE 

The following diagram shows the position of Servlets in a Web Application. 

 

Fig: Position of Servlets in a Web Application 

  5.9.3. SERVLETS TASKS 

Servlets perform the following major tasks − 

 Read the explicit data sent by the clients (browsers). This includes an HTML form on 

a Web page or it could also come from an applet or a custom HTTP client program. 
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 Read the implicit HTTP request data sent by the clients (browsers). This includes 

cookies, media types and compression schemes the browser understands, and so forth. 

 Process the data and generate the results. This process may require talking to a 

database, executing an RMI or CORBA call, invoking a Web service, or computing 

the response directly. 

 Send the explicit data (i.e., the document) to the clients (browsers). This document can 

be sent in a variety of formats, including text (HTML or XML), binary (GIF images), 

Excel, etc. 

 Send the implicit HTTP response to the clients (browsers). This includes telling the 

browsers or other clients what type of document is being returned (e.g., HTML), 

setting cookies and caching parameters, and other such tasks. 

  5.9.4. SERVLETS PACKAGES 

Java Servlets are Java classes run by a web server that has an interpreter that supports 

the Java Servlet specification. 

Servlets can be created using the javax.servlet and javax.servlet.http 

packages, which are a standard part of the Java's enterprise edition, an expanded 

version of the Java class library that supports large-scale development projects. 

These classes implement the Java Servlet and JSP specifications. At the time 

of writing this tutorial, the versions are Java Servlet 2.5 and JSP 2.1. 

Java servlets have been created and compiled just like any other Java class. 

After you install the servlet packages and add them to your computer's Class path, you 

can compile servlets with the JDK's Java compiler or any other current compiler. 

 5.9.5. SETTING UP WEB SERVER − TOMCAT 

A number of Web Servers that support servlets are available in the market. Some web 

servers are freely downloadable and Tomcat is one of them. 

Apache Tomcat is an open source software implementation of the Java Servlet and 

Java Server Pages technologies and can act as a standalone server for testing servlets 

and can be integrated with the Apache Web Server. Here are the steps to setup Tomcat 

on your machine − 

 Download latest version of Tomcat from https://tomcat.apache.org/. 

https://tomcat.apache.org/


Nearest Keyword Set Search In Multidimensional Datasets 

Department of Computer Science And Engineering 36 

 Once you downloaded the installation, unpack the binary distribution into a convenient location. 

For example in C:\apache-tomcat-8.0.28 on windows, or /usr/local/apache-tomcat-8.0.289 on 

Linux/Unix and create CATALINA_HOME environment variable pointing to these locations. 

Tomcat can be started by executing the following commands on windows 

machine − 

Tomcat can be started by executing the following commands on UNIX (Solaris, 

Linux, etc.) machine  

%CATALINA_HOME%\bin\startup.bat  

Or 

C:\apache-tomcat-8.0.28\bin\startup.bat 

After start up, the default web applications included with Tomcat will be 

available by visiting http://localhost:8080/. If everything is fine then it should display 

following result − 

 

Fig: Tomcat Setup 

Further information about configuring and running Tomcat can be found in the 

documentation included here, as well as on the Tomcat web site − 

http://tomcat.apache.org 
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Tomcat can be stopped by executing the following commands on windows 

machine − 

C:\apache-tomcat-8.0.28\bin\shutdown  

Tomcat can be stopped by executing the following commands on UNIX 

(Solaris, Linux, etc.) machine − 

/usr/local/apache-tomcat-8.0.28/bin/shutdown.sh 

5.9.6. SERVLET LIFE CYCLE 

A servlet life cycle can be defined as the entire process from its creation till the 

destruction. The following are the paths followed by a servlet. 

 The servlet is initialized by calling the init() method. 

 The servlet calls service() method to process a client's request. 

 The servlet is terminated by calling the destroy() method. 

 

Finally, servlet is garbage collected by the garbage collector of the JVM. 

Now let us discuss the life cycle methods in detail. 

  5.9.7. THE INIT() METHOD 

The init method is called only once. It is called only when the servlet is created, and 

not called for any user requests afterwards. So, it is used for one-time initializations, 

just as with the init method of applets. 

The servlet is normally created when a user first invokes a URL corresponding 

to the servlet, but you can also specify that the servlet be loaded when the server is first 

started. 

When a user invokes a servlet, a single instance of each servlet gets created, 

with each user request resulting in a new thread that is handed off to doGet or doPost 

as appropriate. The init() method simply creates or loads some data that will be used 

throughout the life of the servlet. 

The init method definition looks like this − 

  public void init() throws ServletException { 
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    // Initialization code... 

  } 

  5.9.8. THE SERVICE() METHOD 
The service() method is the main method to perform the actual task. The servlet 

container (i.e. web server) calls the service() method to handle requests coming from 

the client ( browsers) and to write the formatted response back to the client. 

Each time the server receives a request for a servlet, the server spawns a new 

thread and calls service. The service() method checks the HTTP request type (GET, 

POST, PUT, DELETE, etc.) and calls doGet, doPost, doPut, doDelete, etc. methods as 

appropriate. 

Here is the signature of this method − 

public void service(ServletRequest request, ServletResponse response)  

  throws ServletException, IOException { 

} 

The service () method is called by the container and service method invokes 

doGet, doPost, doPut, doDelete, etc. methods as appropriate. So you have nothing to 

do with service() method but you override either doGet() or doPost() depending on 

what type of request you receive from the client. 

The doGet() and doPost() are most frequently used methods with in each service 

request. Here is the signature of these two methods. 

  5.9.9. THE DOGET() METHOD 

A GET request results from a normal request for a URL or from an HTML form that 

has no METHOD specified and it should be handled by doGet() method. 
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public void doGet(HttpServletRequest request, HttpServletResponse response) 

    throws ServletException, IOException { 

    // Servlet code 

  } 

  5.9.10. THE DOPOST() METHOD 

A POST request results from an HTML form that specifically lists POST as the 

METHOD and it should be handled by doPost() method. 

  public void doPost(HttpServletRequest request, HttpServletResponse response) 

     throws ServletException, IOException { 

    // Servlet code 

  } 
  5.9.11. THE DESTROY() METHOD 

The destroy() method is called only once at the end of the life cycle of a servlet. This 

method gives your servlet a chance to close database connections, halt background 

threads, write cookie lists or hit counts to disk, and perform other such cleanup 

activities. 

After the destroy() method is called, the servlet object is marked for garbage 

collection. The destroy method definition looks like this − 

  public void destroy() { 

    // Finalization code... 

    } 
  5.9.12. ARCHITECTURE DIAGRAM 

The following figure depicts a typical servlet life-cycle scenario. 

 First the HTTP requests coming to the server are delegated to the servlet 

container. 

 The servlet container loads the servlet before invoking the service() method. 

 Then the servlet container handles multiple requests by spawning multiple 

threads, each thread executing the service() method of a single instance of the 

servlet. 
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Fig: Servlet Architecture Diagram 
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6. SAMPLE CODE 

CONNECT.JSP 

<title></title> 

<%@ page import="java.sql.*"%> 

<%@ page import="java.util.*" %> 

<% 

 Connection connection = null; 

  try { 

      

 

    Class.forName("com.mysql.jdbc.Driver");  

  connection = 

DriverManager.getConnection("jdbc:mysql://localhost:3306/mining","root","root"); 

       String sql=""; 

 

 } 

 catch(Exception e) 

 { 

  System.out.println(e); 

 } 

%> 
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USER AUTHENTICATION PAGE 

<title>Authentication Page</title> 

<%@ page language="java" contentType="text/html; charset=ISO-8859-1" 

 pageEncoding="ISO-8859-1"%> 

<%@page import="java.util.*"%> 

<%@ include file="connect.jsp"%> 

<%@page 

 import="java.util.*,java.security.Key,java.util.Random,javax.crypto.Cipher,jav

ax.crypto.spec.SecretKeySpec,org.bouncycastle.util.encoders.Base64"%> 

<%@ page 

 import="java.sql.*,java.util.Random,java.io.PrintStream,java.io.FileOutputStr

eam,java.io.FileInputStream,java.security.DigestInputStream,java.math.BigInteger,ja

va.security.MessageDigest,java.io.BufferedInputStream"%> 

<%@ page 

 import="java.security.Key,java.security.KeyPair,java.security.KeyPairGenerat

or,javax.crypto.Cipher"%> 

<%@page 

 import="java.util.*,java.text.SimpleDateFormat,java.util.Date,java.io.FileInpu

tStream,java.io.FileOutputStream,java.io.PrintStream"%> 

 

<% 

 String name = request.getParameter("userid"); 

 String pass = request.getParameter("pass"); 

 

 try { 

  application.setAttribute("uname", name); 

    

  String sql = "SELECT * FROM user where username='"+name+"' and 

password='"+pass+"' "; 

  Statement stmt = connection.createStatement(); 

  ResultSet rs = stmt.executeQuery(sql); 
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  if (rs.next()==true)  

  { 

   String sql1="SELECT * FROM user where 

username='"+name+"' and status='Authorized' "; 

   Statement stmt1 = connection.createStatement(); 

   ResultSet rs1 =stmt1.executeQuery(sql1); 

   if(rs1.next()==true) 

   { 

    int i = rs1.getInt(1); 

     

    application.setAttribute("uid", i); 

    response.sendRedirect("UserMain.jsp"); 

    } 

    else 

    { 

     %> 

     <br/><p>You are not Authorized by Admin, 

Please wait!! </p><br/><br/><a href="UserLogin.jsp">Back</a> 

      <% 

       } 

      

    } 

    else 

    { 

        out.println("Invalid Login Details, Please Try 

Again!!"); 

            %><br/><br/><a href="UserLogin.jsp">Back</a><% 

     } 
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 } 

  catch (Exception e) 

   { 

  out.print(e); 

  e.printStackTrace(); 

 } 

%> 
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7. TESTING 

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, subassemblies, 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. 

7.1. TYPES OF TESTS 

 7.1.1. Unit testing 

Unit testing involves the design of test cases that validate that the internal program logic 

is functioning properly, and that program inputs produce valid outputs. All decision 

branches and internal code flow should be validated. It is the testing of individual 

software units of the application .it is done after the completion of an individual unit 

before integration. This is a structural testing, that relies on knowledge of its 

construction and is invasive. Unit tests perform basic tests at component level and test 

a specific business process, application, and/or system configuration. Unit tests ensure 

that each unique path of a business process performs accurately to the documented 

specifications and contains clearly defined inputs and expected results. 

 7.1.2. Integration testing 

 Integration tests are designed to test integrated software components to determine if 

they actually run as one program.  Testing is event driven and is more concerned with 

the basic outcome of screens or fields. Integration tests demonstrate that although the 

components were individually satisfaction, as shown by successfully unit testing, the 

combination of components is correct and consistent. Integration testing is specifically 

aimed at   exposing the problems that arise from the combination of components. 

7.1.3. Functional test 

Functional tests provide systematic demonstrations that functions tested are available 

as specified by the business and technical requirements, system documentation, and 

user manuals. 

Functional testing is centred on the following items: 
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Valid Input                :  identified classes of valid input must be accepted. 

Invalid Input  : identified classes of invalid input must be rejected. 

Functions  : identified functions must be exercised. 

Output   : identified classes of application outputs must be exercised. 

Systems/Procedures : interfacing systems or procedures must be invoked. 

Organization and preparation of functional tests is focused on requirements, key 

functions, or special test cases. In addition, systematic coverage pertaining to identify 

Business process flows; data fields, predefined processes, and successive processes 

must be considered for testing. Before functional testing is complete, additional tests 

are identified and the effective value of current tests is determined. 

7.2. System Test 

System testing ensures that the entire integrated software system meets requirements. 

It tests a configuration to ensure known and predictable results. An example of system 

testing is the configuration oriented system integration test. System testing is based on 

process descriptions and flows, emphasizing pre-driven process links and integration 

points. 

 

White Box Testing 

White Box Testing is a testing in which in which the software tester has knowledge of 

the inner workings, structure and language of the software, or at least its purpose. It is 

purpose. It is used to test areas that cannot be reached from a black box level. 

Black Box Testing 

Black Box Testing is testing the software without any knowledge of the inner workings, 

structure or language of the module being tested. Black box tests, as most other kinds 

of tests, must be written from a definitive source document, such as specification or 

requirements document, such as specification or requirements document. It is a testing 

in which the software under test is treated, as a black box .you cannot “see” into it. The 

test provides inputs and responds to outputs without considering how the software 

works. 
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7.3. Unit Testing 

Unit testing is usually conducted as part of a combined code and unit test phase of the 

software lifecycle, although it is not uncommon for coding and unit testing to be 

conducted as two distinct phases. 

7.3.1. Test strategy and approach 

Field testing will be performed manually and functional tests will be written in detail. 

 

7.3.2. Test objectives 

 All field entries must work properly. 

 Pages must be activated from the identified link. 

 The entry screen, messages and responses must not be delayed. 

 

7.3.3. Features to be tested 

 Verify that the entries are of the correct format 

 No duplicate entries should be allowed 

 All links should take the user to the correct page. 

  Software integration testing is the incremental integration testing of two or more 

integrated software components on a single platform to produce failures caused by 

interface defects. 

 The task of the integration test is to check that components or software 

applications, e.g. components in a software system or – one step up – software 

applications at the company level – interact without error. 

Test Results: All the test cases mentioned above passed successfully. No defects 

encountered. 

7.4. Acceptance Testing 

 User Acceptance Testing is a critical phase of any project and requires significant 

participation by the end user. It also ensures that the system meets the functional 

requirements. 

Test Results: All the test cases mentioned above passed successfully. No defects 

encountered. 
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7.5. SYSTEM TESTING 

7.5.1. TESTING METHODOLOGIES  

The following are the Testing Methodologies: 

o Unit Testing. 

o Integration Testing. 

o User Acceptance Testing. 

o Output Testing. 

o Validation Testing. 

 

 Unit Testing 

Unit testing focuses verification effort on the smallest unit of Software design that is 

the module. Unit testing exercises specific paths in a module’s control structure to 

ensure complete coverage and maximum error detection. This test focuses on each 

module individually, ensuring that it functions properly as a unit. Hence, the naming is 

Unit Testing. 

 During this testing, each module is tested individually and the module interfaces 

are verified for the consistency with design specification. All-important processing path 

are tested for the expected results. All error handling paths are also tested. 

 

 Integration Testing 

Integration testing addresses the issues associated with the dual problems of verification 

and program construction. After the software has been integrated a set of high order 

tests are conducted. The main objective in this testing process is to take unit tested 

modules and builds a program structure that has been dictated by design. 

The following are the types of Integration Testing: 

1. Top-down Integration   

 This method is an incremental approach to the construction of program 

structure.  Modules are integrated by moving downward through the control hierarchy, 

beginning with the main program module. The module subordinates to the main 
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program module are incorporated into the structure in either a depth first or breadth first 

manner. 

 In this method, the software is tested from main module and individual stubs 

are replaced when the test proceeds downwards. 

 

     2.  Bottom-up Integration  

 This method begins the construction and testing with the modules at the lowest 

level in the program structure. Since the modules are integrated from the bottom up, 

processing required for modules subordinate to a given level is always available and 

the need for stubs is eliminated. The bottom up integration strategy may be 

implemented with the following steps: 

 

 The low-level modules are combined into clusters into clusters that perform 

a specific Software sub-function. 

 A driver (i.e.) the control program for testing is written to coordinate test 

case input and output. 

 The cluster is tested. 

 Drivers are removed and clusters are combined moving upward in the 

program structure.  

 

The bottom up approaches tests each module individually and then each module is 

module is integrated with a main module and tested for functionality. 

7.6. OTHER TESTING METHODOLOGIES 

7.6.1. User Acceptance Testing 

 User Acceptance of a system is the key factor for the success of any system. 

The system under consideration is tested for user acceptance by constantly keeping in 

touch with the prospective system users at the time of developing and making changes 

wherever required. The system developed provides a friendly user interface that can 

easily be understood even by a person who is new to the system.  
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7.6.2. Output Testing 

 After performing the validation testing, the next step is output testing of the 

proposed system, since no system could be useful if it does not produce the required 

output in the specified format. Asking the users about the format required by them tests 

the outputs generated or displayed by the system under consideration.  Hence the output 

format is considered in 2 ways – one is on screen and another in printed format. 

7.6.3. Validation Checking 

Validation checks are performed on the following fields. 

7.6.4. Text Field: 

The text field can contain only the number of characters lesser than or equal to its size.  

The text fields are alphanumeric in some tables and alphabetic in other tables.  Incorrect 

entry always flashes and error message. 

7.6.5. Numeric Field: 

The numeric field can contain only numbers from 0 to 9. An entry of any character 

flashes an error messages. The individual modules are checked for accuracy and what 

it has to perform.  Each module is subjected to test   run along with sample data.   The 

individually tested   modules   are integrated into a single system.  Testing involves 

executing the real data information is used in the program the existence of any program 

defect is inferred from the output.  The testing should be planned so   that all the 

requirements are individually tested. 

 A successful test is one that   gives out the defects for the inappropriate data and 

produces and output revealing the errors in the system. 

 

7.6.6. Preparation of Test Data 

Taking various kinds of test data does the above testing. Preparation of test data plays 

a vital role in the system testing. After preparing the test data the system under study is 

tested using that test data. While testing the system by using test data errors are again 

uncovered and corrected by using above testing steps and corrections are also noted for 

future use. 
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7.6.7. Using Live Test Data: 

Live test data are those that are actually extracted from organization files. After a system is 

partially constructed, programmers or analysts often ask users to key in a set of data from their 

normal activities. Then, the systems person uses this data as a way to partially test the system. 

In other instances, programmers or analysts extract a set of live data from the files and have 

they entered themselves. 

 It is difficult to obtain live data in sufficient amounts to conduct extensive 

testing. And, although it is realistic data that will show how the system will perform for 

the typical processing requirement, assuming that the live data entered are in fact 

typical, such data generally will not test all combinations or formats that can enter the 

system. This bias toward typical values then does not provide a true systems test and in 

fact ignores the cases most likely to cause system failure. 

7.6.8. Using Artificial Test Data: 

Artificial test data are created solely for test purposes, since they can be generated to 

test all combinations of formats and values. In other words, the artificial data, which 

can quickly be prepared by a data generating utility program in the information systems 

department, make possible the testing of all login and control paths through the 

program. 

The most effective test programs use artificial test data generated by persons 

other than those who wrote the programs. Often, an independent team of testers 

formulates a testing plan, using the systems specifications. 

The package “Virtual Private Network” has satisfied all the requirements 

specified as per software requirement specification and was accepted.        

   

 7.6.9. USER TRAINING 

Whenever a new system is developed, user training is required to educate them about 

the working of the system so that it can be put to efficient use by those for whom the 

system has been primarily designed. For this purpose the normal working of the project 
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was demonstrated to the prospective users. Its working is easily understandable and 

since the expected users are people who have good knowledge of computers, the use of 

this system is very easy.  

7.6.10. MAINTAINENCE 

This covers a wide range of activities including correcting code and design errors. To 

reduce the need for maintenance in the long run, we have more accurately defined the 

user’s requirements during the process of system development. Depending on the 

requirements, this system has been developed to satisfy the needs to the largest possible 

extent. With development in technology, it may be possible to add many more features 

based on the requirements in future. The coding and designing is simple and easy to 

understand which will make maintenance easier.  

7.7. TESTING STRATEGY: 

A strategy for system testing integrates system test cases and design techniques into a 

well-planned series of steps that results in the successful construction of software. The 

testing strategy must co-operate test planning, test case design, test execution, and the  

resultant data collection and evaluation .A strategy for software testing  must  

accommodate  low-level  tests  that are necessary  to verify that a small source code 

segment has been correctly    implemented   as well as high  level  tests that  validate   

major  system functions against user requirements. 

  Software testing is a critical element of software quality assurance and 

represents the ultimate review of specification design and coding. Testing represents an 

interesting anomaly for the software. Thus, a series of testing      are performed for the 

proposed system before the system is ready for user acceptance testing. 

7.7.1. SYSTEM TESTING: 

Software once validated must be combined with other system elements (e.g. Hardware, 

people, and database). System testing verifies that all the elements are proper and that 

overall system function performance is achieved. It also tests to find discrepancies 

between the system and its original objective, current specifications and system 

documentation. 
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7.7.2. UNIT TESTING: 

In unit testing different are modules are tested against the specifications produced 

during the design for the modules. Unit testing is essential for verification of the code 

produced during the coding phase, and hence the goals to test the internal logic of the 

modules. Using the detailed design description as a guide, important Conrail paths are 

tested to uncover errors within the boundary of the modules. This testing is carried out 

during the programming stage itself. In this type of testing step, each module was found 

to be working satisfactorily as regards to the expected output from the module.           

              In Due Course, latest technology advancements will be taken into 

consideration. As part of technical build-up many components of the networking 

system will be generic in nature so that future projects can either use or interact with 

this.  The future holds a lot to offer to the development and refinement of this project. 
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8. SCREENSHOTS 

 

 

Fig1: Home page 

 

 

Fig2: User registration 
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Fig3: User login 

 

 

 

Fig4: User home page 
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Fig5: View user profile 

 

 

 

Fig6: Search by date 
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Fig7: Search by Content 

 

 

 

Fig8: Search by description 
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Fig9: Search by topic 

 

 

 

Fig10: View sequential patterns – uploaded by admin 
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Fig11: User’s search history 

 

 

 

Fig12: Admin login 
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Fig13: Admin home page 

 

 

 

Fig14: Uploading a document 
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Fig14: View all documents 

 

 

 

Fig15: User search transaction 
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Fig16: View all end users 

 

 

 

Fig17: View results 
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9. CONCLUSION 

This project proposes highlighter, a new approach to automatically generating 

highlights of learning documents. It generates classification models tailored to different 

levels of knowledge from a set of highlighted documents to predict new highlights, 

which are provided to learners to improve the quality of their learning experience. A 

performance comparison between various classifiers on benchmark data and an analysis 

of the usability of the proposed approach on real document collections have been 

performed. In the current version of the system, highlights are not personalized. 

Specifically, the same highlights are deemed as appropriate for all the users having the 

same level of knowledge. 
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10. FUTURE ENHANCEMENTS 

We aim at tailoring the automatically generated highlights to specific users. Therefore, 

we would like to generate not only unified and per-level models, but also user-centric 

models. Furthermore, we currently ignore the presence of textual annotations, which 

could enrich the document content with additional notes or rephrases. We plan to 

analyse such automatically generated content to gain insights into the level of 

knowledge of learners. 
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ABSTRACT 
 

Water Covers about 71% of our Earth. But we still face scarcity of water and drought 

conditions. This is because about 70% of water is salt water which cannot be used for day to day 

usage. Only 1% of water is consumable and usable.  

In order to solve this water scarcity, we have to hold every drop of rain water safely to use it. 

Our Solution provides an easy way to preserve rain water and utilize them in unconditional situations. 

NESSUKA checks the purity level of water by using IOT technology. We use sensors to 

check the purity and also we are providing additional feature to check the level of water present in the 

tank (House hold). We developed this prototype by using pH sensor, TDS sensor and ultrasonic 

sensors. These sensors values are stored in the webpage and this can be used for further reference. 

The user can check the status of the tank through mobile application or web application. The user can 

able to add multiple devices by entering the device ID which we are providing as unique for each 

product. And also he can view the number of working pumps under his current locality. This data can 

be helpful to the government to develop the city. 
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1.1 Over view: 

In this chapter, we are going to briefly discuss the importance of 

for the Water purity and also we are 

present in the tank. We are also going to discuss the basic function of The Water Purity checking 

that are achieved through this project. The following content will describe the given problem and 

the proposed system that was meant to be developed.

1.2 Motivation:   

Universally, requirement for freshwater will continue to rise significantly over the coming 

decades to meet the needs of increasing populations, growing economies, changing lifestyles and 

evolving consumption patterns. This will greatly amplify the pressure on limited natural 

resources and ecosystems. Water is undoubtedly the most vital parameter among the natural 

resources. In modern societies proper management of wastewater is a necessity,

Unsafe water and sanitation account for almost one tenth of the global burden of disease. Total 

768 million and 2.5 billion people in the world are living without access to clean water and 

proper sanitation, respectively. According to the 

century, more than half of the world’s major rivers are depleted and contaminated to the extent 

that they threaten human health and poison the surrounding ecosystems .Contaminated drinking 

water can cause various diseases such as typhoid fever, dysentery, cholera and other intestinal 

diseases. In developing countries, about 1.8 million people, mostly children, die every year as a 

result of water quality related diseases. So our project aims in providing a very reliable

user friendly solution to overcome this problem.

As we know the advancements in the Arduino, NodeMCU and IOT and making use of those 

existing technologies we can design a device which is capable of identifying quality of water by 

using standard parameters like pH

 

1. INTRODUCTION 

In this chapter, we are going to briefly discuss the importance of “NESSUKA”

he Water purity and also we are providing additional feature to check the level of water 

. We are also going to discuss the basic function of The Water Purity checking 

that are achieved through this project. The following content will describe the given problem and 

proposed system that was meant to be developed. 

Universally, requirement for freshwater will continue to rise significantly over the coming 

decades to meet the needs of increasing populations, growing economies, changing lifestyles and 

volving consumption patterns. This will greatly amplify the pressure on limited natural 

Water is undoubtedly the most vital parameter among the natural 

resources. In modern societies proper management of wastewater is a necessity,

Unsafe water and sanitation account for almost one tenth of the global burden of disease. Total 

768 million and 2.5 billion people in the world are living without access to clean water and 

proper sanitation, respectively. According to the World Commission on water for the 21st 

century, more than half of the world’s major rivers are depleted and contaminated to the extent 

that they threaten human health and poison the surrounding ecosystems .Contaminated drinking 

ases such as typhoid fever, dysentery, cholera and other intestinal 

diseases. In developing countries, about 1.8 million people, mostly children, die every year as a 

result of water quality related diseases. So our project aims in providing a very reliable

user friendly solution to overcome this problem. 

As we know the advancements in the Arduino, NodeMCU and IOT and making use of those 

existing technologies we can design a device which is capable of identifying quality of water by 

arameters like pH[9] and Total Dissolved Solutions (TDS)  
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providing additional feature to check the level of water 

. We are also going to discuss the basic function of The Water Purity checking 

that are achieved through this project. The following content will describe the given problem and 

Universally, requirement for freshwater will continue to rise significantly over the coming 

decades to meet the needs of increasing populations, growing economies, changing lifestyles and 

volving consumption patterns. This will greatly amplify the pressure on limited natural 

Water is undoubtedly the most vital parameter among the natural 

resources. In modern societies proper management of wastewater is a necessity, not an option.  

Unsafe water and sanitation account for almost one tenth of the global burden of disease. Total 

768 million and 2.5 billion people in the world are living without access to clean water and 

World Commission on water for the 21st 

century, more than half of the world’s major rivers are depleted and contaminated to the extent 

that they threaten human health and poison the surrounding ecosystems .Contaminated drinking 

ases such as typhoid fever, dysentery, cholera and other intestinal 

diseases. In developing countries, about 1.8 million people, mostly children, die every year as a 

result of water quality related diseases. So our project aims in providing a very reliable and very 

As we know the advancements in the Arduino, NodeMCU and IOT and making use of those 

existing technologies we can design a device which is capable of identifying quality of water by 
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We are designed an android mobile application which acts as the medium of communication 

between an Arduino, NodeMCU

is the use IOT which makes this system unique.

1.3 Objective of the Project:

1.3.1 Existing System:  

Identifying contaminants in your water is the first step to treating it. Having accurate 

measurements of your water's chemistry is crucial when planning a system and pretreatment 

design to ensure long-term reliable 

water quality testers, ranging from pocket testers to analytical instrumentation for measuring 

each product has one indication like 

or  Oxidation-Reduction Potential 

characteristics. But there were few problems faced due to the existed technology .The main 

problem was with the size .So in order to make this system more compact and to increase the 

applications we have replaced embed

and software. 

1.3.2 Proposed System:  

Our project aim in reducing the overall cost instead of buying multiple products for checking 

water quality. We have come up with one product which gives mult

& Level of water for checking water quality. 

and also we are providing additional feature to check the level of water present in the tank 

(House hold).We are designed an androi

communication between an Arduino, NodeMCU

concept of IOT[10][11][12] in our project.

 

 

 

 

 

e are designed an android mobile application which acts as the medium of communication 

between an Arduino, NodeMCU [8] other hardware and User. The major advantage of this system 

ch makes this system unique. 

1.3 Objective of the Project: 

Identifying contaminants in your water is the first step to treating it. Having accurate 

measurements of your water's chemistry is crucial when planning a system and pretreatment 

term reliable performance. Applied Membranes carries a large selection of 

water quality testers, ranging from pocket testers to analytical instrumentation for measuring 

each product has one indication like Silt Density Index (SDI) or Total Dissolved Solutions (TDS) 

Reduction Potential (ORP), Conductivity, and other water quality 

But there were few problems faced due to the existed technology .The main 

problem was with the size .So in order to make this system more compact and to increase the 

applications we have replaced embedded with Arduino[5][6][7] ,which is an open source hardware 

Our project aim in reducing the overall cost instead of buying multiple products for checking 

water quality. We have come up with one product which gives multiple parameters i.e. pH, TDS 

& Level of water for checking water quality. We are using couple of sensors to check the purity 

and also we are providing additional feature to check the level of water present in the tank 

e are designed an android mobile application which acts as the medium of 

communication between an Arduino, NodeMCU [8]  other hardware and User. We have used the 

in our project. 
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e are designed an android mobile application which acts as the medium of communication 

other hardware and User. The major advantage of this system 

Identifying contaminants in your water is the first step to treating it. Having accurate 

measurements of your water's chemistry is crucial when planning a system and pretreatment 

large selection of 

water quality testers, ranging from pocket testers to analytical instrumentation for measuring 

) or Total Dissolved Solutions (TDS) 

Conductivity, and other water quality 

But there were few problems faced due to the existed technology .The main 

problem was with the size .So in order to make this system more compact and to increase the 

,which is an open source hardware 

Our project aim in reducing the overall cost instead of buying multiple products for checking 

iple parameters i.e. pH, TDS 

to check the purity 

and also we are providing additional feature to check the level of water present in the tank 

d mobile application which acts as the medium of 

other hardware and User. We have used the 
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1.4 Project Goals: 

 To design a new product for the purpose of water 

characteristics like pH and TDS.

 To design an android mobile application for the product, each product has a 

unique key called as Product ID for keeping the record of day

parameters. 

 To provide a Register page for the first

about user and Product ID.

 To provide Dynamic Login i.e., same login for all the users but the next screen 

changes according to the login credentials.

 To provide Product tracking system which gives the current detai

present pH value & Level of water present in tank.

 To provide Product ID new user created by admin.

 

 

 

 

 

 

   

 

 
 
 
 
 
 
 
 

 

To design a new product for the purpose of water checking by using 

characteristics like pH and TDS. 

To design an android mobile application for the product, each product has a 

unique key called as Product ID for keeping the record of day

To provide a Register page for the first time user, this has general information 

about user and Product ID. 

To provide Dynamic Login i.e., same login for all the users but the next screen 

changes according to the login credentials. 

To provide Product tracking system which gives the current detai

present pH value & Level of water present in tank. 

To provide Product ID new user created by admin. 
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checking by using 

To design an android mobile application for the product, each product has a 

unique key called as Product ID for keeping the record of day-to-day product 

time user, this has general information 

To provide Dynamic Login i.e., same login for all the users but the next screen 

To provide Product tracking system which gives the current details about the 
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2.1 Introduction: 
 

In this chapter we will describe the information

research papers related to the Water Purity and also the technologies used to develop this project 

and we will see the block diagram and hardware description of the project in brief. In our system 

Arduino acts as the heart of the system, android applications connect used as the communication 

between product and user. 

Vijay S. Kale, Member, IARJSET

of Temperature, pH, Turbidity and Dissolved Oxygen Water Qualit

2016[2].The main aim of this project is to tell 

for drinking, domestic, agricultural or industrial purpose. Water must be tested with different 

physicochemical parameters. 

Sabrina Sorlini, Member, IEEE, Natalia 

Physical-Chemical Drinking Water Quality in the year 2015

tell diseases are caused because of drinking water containing  different types of 

dust particles which are not visible so that many  people are affected because of by drinking 

contaminated water.  

TECHNOLOGIES USED 
     
Here are various technologies used in this project.
 
2.2 IOT (Internet of Things):
 

The term Internet of Things was first coined by Kevin Ashton in 1999 in the context of 

supply chain management, sometimes referred to as the Internet of Objects, will change 

everything including ourselves. The Internet has an impact on education, communication, 

business, science, government, and humanity [1]. Clearly, the Internet is one of the most 

important and powerful creations in all of human history and now with the concept of the 

internet of things, internet becomes more favorable to have a smart life in every aspect [2

Internet of Things is a new technology of the Internet accessing. By the Internet of Things, 

 

2. BACKGROUND 

In this chapter we will describe the information which we have gathered reading different 

research papers related to the Water Purity and also the technologies used to develop this project 

and we will see the block diagram and hardware description of the project in brief. In our system 

he heart of the system, android applications connect used as the communication 

IARJSET, Associate professor introduced a project 

Turbidity and Dissolved Oxygen Water Quality Parameters

.The main aim of this project is to tell importance of  testing  the water before it is used 

for drinking, domestic, agricultural or industrial purpose. Water must be tested with different 

Sorlini, Member, IEEE, Natalia Criado introduced a project  on Assessment of 

Chemical Drinking Water Quality in the year 2015[3].The main aim of this project is to 

diseases are caused because of drinking water containing  different types of 

dust particles which are not visible so that many  people are affected because of by drinking 

 

Here are various technologies used in this project. 

Things): 

Things was first coined by Kevin Ashton in 1999 in the context of 

, sometimes referred to as the Internet of Objects, will change 

everything including ourselves. The Internet has an impact on education, communication, 

nce, government, and humanity [1]. Clearly, the Internet is one of the most 

important and powerful creations in all of human history and now with the concept of the 

internet of things, internet becomes more favorable to have a smart life in every aspect [2

Internet of Things is a new technology of the Internet accessing. By the Internet of Things, 
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which we have gathered reading different 

research papers related to the Water Purity and also the technologies used to develop this project 

and we will see the block diagram and hardware description of the project in brief. In our system 

he heart of the system, android applications connect used as the communication 

 on Consequence 

y Parameters in the year 

importance of  testing  the water before it is used 

for drinking, domestic, agricultural or industrial purpose. Water must be tested with different 

a project  on Assessment of 

.The main aim of this project is to 

diseases are caused because of drinking water containing  different types of chemicals and 

dust particles which are not visible so that many  people are affected because of by drinking 

Things was first coined by Kevin Ashton in 1999 in the context of 

, sometimes referred to as the Internet of Objects, will change 

everything including ourselves. The Internet has an impact on education, communication, 

nce, government, and humanity [1]. Clearly, the Internet is one of the most 

important and powerful creations in all of human history and now with the concept of the 

internet of things, internet becomes more favorable to have a smart life in every aspect [2]. 

Internet of Things is a new technology of the Internet accessing. By the Internet of Things, 
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objects recognize themselves and obtain intelligence behavior by making or enabling related 

decisions thinks to the fact that they can communicate information a

objects can access information that has been aggregated by other things, or they can add to other 

services [3]. Figure 2.2.1 reviews that with the internet of things, anything’s will able to 

communicate to the internet at any tim

to anyone. This concept will create a new types of applications can involve such as smart vehicle 

and the smart home, to provide many services such as notifications, security, energy saving, 

automation, communication, computers and entertainment.

Figure 
 

However, in the past decade, the definition has been more inclusive covering wide range of 

applications like healthcare, utilities, transport, etc. Although the 

changed as technology evolved, the main goal of making a computer sense information without 

the aid of human intervention remains the same The rapid development of information 

technology (IT) has brought forward a hyper connected

mobile devices and the Internet and communicate with one another [2]. In the 21st century, we 

want to be connected with anything anytime and anywhere, which is already happening in 

various places around the world.

which is also referred to as Machine to Machine (M2M) communication or Internet of 

Everything (IoE). 

 

objects recognize themselves and obtain intelligence behavior by making or enabling related 

decisions thinks to the fact that they can communicate information about themselves [3]. These 

objects can access information that has been aggregated by other things, or they can add to other 

reviews that with the internet of things, anything’s will able to 

communicate to the internet at any time from any place to provide any services by any network 

This concept will create a new types of applications can involve such as smart vehicle 

and the smart home, to provide many services such as notifications, security, energy saving, 

n, communication, computers and entertainment. 

 
Figure 2.2.1 Internet Of Things Concept 

However, in the past decade, the definition has been more inclusive covering wide range of 

applications like healthcare, utilities, transport, etc. Although the definition of „Things

changed as technology evolved, the main goal of making a computer sense information without 

the aid of human intervention remains the same The rapid development of information 

technology (IT) has brought forward a hyper connected society in which objects are connected to 

mobile devices and the Internet and communicate with one another [2]. In the 21st century, we 

want to be connected with anything anytime and anywhere, which is already happening in 

various places around the world. The core component of this hyper connected society is IoT, 

which is also referred to as Machine to Machine (M2M) communication or Internet of 
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objects recognize themselves and obtain intelligence behavior by making or enabling related 

bout themselves [3]. These 

objects can access information that has been aggregated by other things, or they can add to other 

reviews that with the internet of things, anything’s will able to 

ices by any network 

This concept will create a new types of applications can involve such as smart vehicle 

and the smart home, to provide many services such as notifications, security, energy saving, 

However, in the past decade, the definition has been more inclusive covering wide range of 

definition of „Things‟ has 

changed as technology evolved, the main goal of making a computer sense information without 

the aid of human intervention remains the same The rapid development of information 

society in which objects are connected to 

mobile devices and the Internet and communicate with one another [2]. In the 21st century, we 

want to be connected with anything anytime and anywhere, which is already happening in 

The core component of this hyper connected society is IoT, 

which is also referred to as Machine to Machine (M2M) communication or Internet of 
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Fueled by the prevalence of devices enabled by open wireless technology such as Bluetooth, 

radio frequency identification (RFID), Wi

sensor and actuator nodes, IoT has stepped out of its infancy and is on the verge of transforming 

the current static Internet into a fully integrated Future Internet

interconnection between people at an unprecedented scale and pace. Currently there are 9 billion 

interconnected devices and it is expected to reach 24 billion devices by 2020.

 The Internet of Things (IoT) is the networ

electronics, software, sensors and connectivity to enable it to achieve greater value and service 

by exchanging data with the manufacturer, operator or other connected devices. Each thing is 

uniquely identifiable through its embedded computing system but is able to interoperate within 

the existing Internet infrastructure. 

A printed circuit board (PCB) is the basic part in industry for manufacturing of any electronic 

product. Etching is main process for develo

is distributed over the boards by nozzles and recirculated by pumps. Adjustment of the nozzle, 

temperature and etchant composition gives predictable control of etching rates and high 

production rate. Etching at ambient temperature might take over an hour, so it is better to heat up 

the etching solvent to about 35

performance decreases, so it is necessary to control the temperature of solvent. So the pr

system continuously monitors the machine and at a specific condition it will take necessary 

action. 

There are some types of technologies that en

communication and Radio Frequency Identification (RFID). 

dominant technology. After few years, NFC became dominant (NFC). NFC has become common 

in smart phones during the early 2010s, with uses such as reading NFC tags or for acces

public transportation, Quick response codes and Optical t

Phone cameras decode QR code usi

Smartphone’s have BLE hardware in them. Tags based on BLE can signal their presence at a 

power budget that enables them to operate f

 

 

Fueled by the prevalence of devices enabled by open wireless technology such as Bluetooth, 

o frequency identification (RFID), Wi-Fi, and telephonic data services as well as embedded 

sensor and actuator nodes, IoT has stepped out of its infancy and is on the verge of transforming 

the current static Internet into a fully integrated Future Internet. The Internet revolution led to the 

interconnection between people at an unprecedented scale and pace. Currently there are 9 billion 

interconnected devices and it is expected to reach 24 billion devices by 2020. 

The Internet of Things (IoT) is the network of physical objects or "things" embedded with 

electronics, software, sensors and connectivity to enable it to achieve greater value and service 

by exchanging data with the manufacturer, operator or other connected devices. Each thing is 

able through its embedded computing system but is able to interoperate within 

the existing Internet infrastructure.  

A printed circuit board (PCB) is the basic part in industry for manufacturing of any electronic 

product. Etching is main process for developing a PCB. In etching machine, the etchant solution 

is distributed over the boards by nozzles and recirculated by pumps. Adjustment of the nozzle, 

temperature and etchant composition gives predictable control of etching rates and high 

hing at ambient temperature might take over an hour, so it is better to heat up 

the etching solvent to about 35-45 degree Celsius. At higher temperatures the etching 

performance decreases, so it is necessary to control the temperature of solvent. So the pr

system continuously monitors the machine and at a specific condition it will take necessary 

types of technologies that enable the internet of things, 

equency Identification (RFID). In the 2000s, RFID was the 

dominant technology. After few years, NFC became dominant (NFC). NFC has become common 

in smart phones during the early 2010s, with uses such as reading NFC tags or for acces

sponse codes and Optical tags. This is used for low cost tagging. 

Phone cameras decode QR code using image-processing techniques. All newly releasing 

Smartphone’s have BLE hardware in them. Tags based on BLE can signal their presence at a 

power budget that enables them to operate for up to one year on a lithium coin cell battery.

 

 Page 8 

Fueled by the prevalence of devices enabled by open wireless technology such as Bluetooth, 

Fi, and telephonic data services as well as embedded 

sensor and actuator nodes, IoT has stepped out of its infancy and is on the verge of transforming 

. The Internet revolution led to the 

interconnection between people at an unprecedented scale and pace. Currently there are 9 billion 

k of physical objects or "things" embedded with 

electronics, software, sensors and connectivity to enable it to achieve greater value and service 

by exchanging data with the manufacturer, operator or other connected devices. Each thing is 

able through its embedded computing system but is able to interoperate within 

A printed circuit board (PCB) is the basic part in industry for manufacturing of any electronic 

ping a PCB. In etching machine, the etchant solution 

is distributed over the boards by nozzles and recirculated by pumps. Adjustment of the nozzle, 

temperature and etchant composition gives predictable control of etching rates and high 

hing at ambient temperature might take over an hour, so it is better to heat up 

At higher temperatures the etching 

performance decreases, so it is necessary to control the temperature of solvent. So the proposed 

system continuously monitors the machine and at a specific condition it will take necessary 

able the internet of things, Near-field 

2000s, RFID was the 

dominant technology. After few years, NFC became dominant (NFC). NFC has become common 

in smart phones during the early 2010s, with uses such as reading NFC tags or for access to 

This is used for low cost tagging. 

All newly releasing 

Smartphone’s have BLE hardware in them. Tags based on BLE can signal their presence at a 

or up to one year on a lithium coin cell battery. 
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2.3 Introduction to Arduino Board:

The Arduino is a family of microcontroller boards to simplify electronic design, prototyping 

and experimenting for artists, hackers, hobbyists, but also many professional

brains for their robots, to build new digital music instruments, or to build a system that lets your 

house plants tweet you when they’re dry. Arduino (we use the standard Arduino Uno) are built 

around an AT mega microcontroller 

memory, and input/output pins, all on a single chip. Unlike, say, a Raspberry Pi, it’s designed to 

attach all kinds of sensors, LEDs, small motors and speakers, servos, etc. directly to these pins, 

which can read in or output digital or analog voltages between 0 and 5 volts. The Arduino 

connects to your computer via USB, where you program it in a simple language (C/C++, similar 

to Java) from inside the free Arduino IDE by uploading your compiled code to the boa

programmed, the Arduino can run with the USB link back to your computer, or stand

without it — no keyboard or screen needed, just power.

Fig 2.3.1 Structure of Arduino Board

 

 

2.3 Introduction to Arduino Board: 

The Arduino is a family of microcontroller boards to simplify electronic design, prototyping 

and experimenting for artists, hackers, hobbyists, but also many professionals. People use it as 

brains for their robots, to build new digital music instruments, or to build a system that lets your 

house plants tweet you when they’re dry. Arduino (we use the standard Arduino Uno) are built 

around an AT mega microcontroller — essentially a complete computer with CPU, RAM, Flash 

memory, and input/output pins, all on a single chip. Unlike, say, a Raspberry Pi, it’s designed to 

attach all kinds of sensors, LEDs, small motors and speakers, servos, etc. directly to these pins, 

ead in or output digital or analog voltages between 0 and 5 volts. The Arduino 

connects to your computer via USB, where you program it in a simple language (C/C++, similar 

to Java) from inside the free Arduino IDE by uploading your compiled code to the boa

programmed, the Arduino can run with the USB link back to your computer, or stand

no keyboard or screen needed, just power. 
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The Arduino is a family of microcontroller boards to simplify electronic design, prototyping 

s. People use it as 

brains for their robots, to build new digital music instruments, or to build a system that lets your 

house plants tweet you when they’re dry. Arduino (we use the standard Arduino Uno) are built 

ially a complete computer with CPU, RAM, Flash 

memory, and input/output pins, all on a single chip. Unlike, say, a Raspberry Pi, it’s designed to 

attach all kinds of sensors, LEDs, small motors and speakers, servos, etc. directly to these pins, 

ead in or output digital or analog voltages between 0 and 5 volts. The Arduino 

connects to your computer via USB, where you program it in a simple language (C/C++, similar 

to Java) from inside the free Arduino IDE by uploading your compiled code to the board. Once 

programmed, the Arduino can run with the USB link back to your computer, or stand-alone 
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Looking at the board from the top down, this is an outline

        

Starting clockwise from the top center: 
 

➢ Analog Reference pin (orange) 

➢ Digital Ground (light green) 

➢ Digital Pins 2-13 (green) 

➢ Digital Pins 0-1/Serial In/Out 

digital I/O (Digital Read and Digital Write) if you are also using serial communication 

(e.g. Serial. begin).  

➢ Reset Button - S1 (dark blue) 

➢ In-circuit Serial Programmer (blue

➢ Analog In Pins 0-5 (light blue) 

➢ Power and Ground Pins (power: ora

➢ External Power Supply In (9

➢ Toggles External Power and USB Power (place jumper on two pins closest to desired 

supply) - SV1 (purple)  

➢ USB (used for uploading sketches to the board and for serial communicatio

board and the computer; can be used to power the board) (yellow)

 

 

Looking at the board from the top down, this is an outline of Arduino.

 

Fig 2.3.2 Arduino Board 

Starting clockwise from the top center:  

Analog Reference pin (orange)  

Digital Ground (light green)  

13 (green)  

1/Serial In/Out - TX/RX (dark green) - These pins cannot be used

(Digital Read and Digital Write) if you are also using serial communication 

S1 (dark blue)  

circuit Serial Programmer (blue-green)  

5 (light blue)  

Power and Ground Pins (power: orange, grounds: light orange)  

External Power Supply In (9-12VDC) - X1 (pink)  

Toggles External Power and USB Power (place jumper on two pins closest to desired 

USB (used for uploading sketches to the board and for serial communicatio

board and the computer; can be used to power the board) (yellow) 
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of Arduino. 

These pins cannot be used for 

(Digital Read and Digital Write) if you are also using serial communication 

Toggles External Power and USB Power (place jumper on two pins closest to desired 

USB (used for uploading sketches to the board and for serial communication between the 
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2.3.1 Digital Pins: 

In addition to the specific functions listed below, the digital pins on an Arduino board can be 

used for general purpose input and output via the pin Mode(), Digital Read(), and Digital Write() 

commands. Each pin has an internal pull

Write () (w/ a value of HIGH or LOW, respectively) when the pin is configured as an input. The 

maximum current per pin is 40mA. 

➢ Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. On 

the Arduino Diecimila, these pins are connected to the corresponding pins of the FTDI 

USB-to-TTL Serial chip. On

➢ The Arduino BT, they are connected to the corresponding pins of the WT11 Bluetooth 

module. On the Arduino Mini and LilyPad Arduino, they are intended

external TTL serial module (e.g. the Mini

➢ External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low 

value, a rising or falling edge, or a change in value. See the attach 

details.  

➢ PWM: 3, 5, 6, 9, 10, and 11 Provide 8

On boards with an ATmega8, PWM output is available only on pins 9, 10, and 11. 

➢ BT Reset: 7. (Arduino BT

➢ SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication, 

which, although provided by the underlying hardware, is not currently included in the 

Arduino language.  

➢ LED: 13. On the Diecimila and LilyPad, there 

13. When the pin is HIGH value, the LED is on, when the pin is LOW, it's off. 

2.3.2 Analog Pins: 

In addition to the specific functions listed below, the analog input pins support 10

to-digital conversion (ADC) using the analog Read () function. Most of the analog inputs can 

also be used as digital pins: analog input 0 as digital pin 14 through analog input 5 as digital pin 

19. Analog inputs 6 and 7 (present on the Mini and BT) cannot be used as digital 

 

In addition to the specific functions listed below, the digital pins on an Arduino board can be 

used for general purpose input and output via the pin Mode(), Digital Read(), and Digital Write() 

commands. Each pin has an internal pull-up resistor which can be turned on and off using digital 

Write () (w/ a value of HIGH or LOW, respectively) when the pin is configured as an input. The 

maximum current per pin is 40mA.  

Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. On 

duino Diecimila, these pins are connected to the corresponding pins of the FTDI 

TTL Serial chip. On 

The Arduino BT, they are connected to the corresponding pins of the WT11 Bluetooth 

module. On the Arduino Mini and LilyPad Arduino, they are intended

external TTL serial module (e.g. the Mini-USB Adapter).  

External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low 

value, a rising or falling edge, or a change in value. See the attach Interrupt (

PWM: 3, 5, 6, 9, 10, and 11 Provide 8-bit PWM output with the analog Write (

On boards with an ATmega8, PWM output is available only on pins 9, 10, and 11. 

BT Reset: 7. (Arduino BT-only) Connected to the reset line of the Bluetooth

SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication, 

which, although provided by the underlying hardware, is not currently included in the 

LED: 13. On the Diecimila and LilyPad, there is a built-in LED connected to digital pin 

13. When the pin is HIGH value, the LED is on, when the pin is LOW, it's off. 

In addition to the specific functions listed below, the analog input pins support 10

on (ADC) using the analog Read () function. Most of the analog inputs can 

also be used as digital pins: analog input 0 as digital pin 14 through analog input 5 as digital pin 

19. Analog inputs 6 and 7 (present on the Mini and BT) cannot be used as digital 
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In addition to the specific functions listed below, the digital pins on an Arduino board can be 

used for general purpose input and output via the pin Mode(), Digital Read(), and Digital Write() 

be turned on and off using digital 

Write () (w/ a value of HIGH or LOW, respectively) when the pin is configured as an input. The 

Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. On 

duino Diecimila, these pins are connected to the corresponding pins of the FTDI 

The Arduino BT, they are connected to the corresponding pins of the WT11 Bluetooth 

module. On the Arduino Mini and LilyPad Arduino, they are intended for use with an 

External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low 

Interrupt () function for 

Write () function. 

On boards with an ATmega8, PWM output is available only on pins 9, 10, and 11.  

Bluetooth module.  

SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication, 

which, although provided by the underlying hardware, is not currently included in the 

in LED connected to digital pin 

13. When the pin is HIGH value, the LED is on, when the pin is LOW, it's off.  

In addition to the specific functions listed below, the analog input pins support 10-bit analog-

on (ADC) using the analog Read () function. Most of the analog inputs can 

also be used as digital pins: analog input 0 as digital pin 14 through analog input 5 as digital pin 

19. Analog inputs 6 and 7 (present on the Mini and BT) cannot be used as digital pins.  
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2.3.3 Power Pins: 

➢ VIN (sometimes labeled "9V"): The input voltage to the Arduino board when it's using an 

external power source (as opposed to 5 volts from the USB connection or other regulated 

power source). You can supply voltage through this pin, or, if supplying voltage

power jack, access it through this pin. Also note that the Lily Pad has no VIN pin and 

accepts only a regulated input. 

➢ 5V: The regulated power supply used to power the microcontroller and other components 

on the board. This can come either from V

USB or another regulated 5V supply. 

➢ 3V3 (Diecimila-only): A 3.3 volt supply generated by the on

➢ GND: Ground pins.  

 
 
2.4 JAVA: 
2.4.1 What is Java technology?

 Java is a programming language

in 1995. There are lots of applications

installed, and more are created 

datacenters, game consoles to scientific

everywhere. 

2.4.2 Is Java free to download?
 

On November 13, 2006, Sun released much of Java as free and open source software, 

(FOSS), under the terms of the GNU General 

finished the process, making all

distribution terms, aside from a small portion of code to which Sun did not hold the copyright.

Open JDK (Open Java Development Kit) is a free and open source implementation of the Java 

programming language. It is the result of an effort Sun Microsystems began in 2006. The 

implementation is licensed under the GNU General Public License (GNU GPL) with a linking 

exception. 

 

VIN (sometimes labeled "9V"): The input voltage to the Arduino board when it's using an 

external power source (as opposed to 5 volts from the USB connection or other regulated 

power source). You can supply voltage through this pin, or, if supplying voltage

power jack, access it through this pin. Also note that the Lily Pad has no VIN pin and 

accepts only a regulated input.  

5V: The regulated power supply used to power the microcontroller and other components 

on the board. This can come either from VIN via an on-board regulator, or be supplied by 

USB or another regulated 5V supply.  

only): A 3.3 volt supply generated by the on-board FTDI chip. 

What is Java technology? 

language and computing platform first released by Sun

applications and websites that will not work unless

 every day. Java is fast, secure, and reliable. 

scientific supercomputers, cell phones to the 

Is Java free to download? 

On November 13, 2006, Sun released much of Java as free and open source software, 

(FOSS), under the terms of the GNU General Public License (GPL). On May 8, 2007, Sun 

all of Java’s core code available under free software/open

, aside from a small portion of code to which Sun did not hold the copyright.

Development Kit) is a free and open source implementation of the Java 

programming language. It is the result of an effort Sun Microsystems began in 2006. The 

implementation is licensed under the GNU General Public License (GNU GPL) with a linking 
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VIN (sometimes labeled "9V"): The input voltage to the Arduino board when it's using an 

external power source (as opposed to 5 volts from the USB connection or other regulated 

power source). You can supply voltage through this pin, or, if supplying voltage via the 

power jack, access it through this pin. Also note that the Lily Pad has no VIN pin and 

5V: The regulated power supply used to power the microcontroller and other components 

board regulator, or be supplied by 

board FTDI chip.  

Sun Microsystems 

unless you have Java 

 From laptops to 

 Internet, Java is 

On November 13, 2006, Sun released much of Java as free and open source software, 

Public License (GPL). On May 8, 2007, Sun 

software/open-source 

, aside from a small portion of code to which Sun did not hold the copyright. 

Development Kit) is a free and open source implementation of the Java 

programming language. It is the result of an effort Sun Microsystems began in 2006. The 

implementation is licensed under the GNU General Public License (GNU GPL) with a linking 
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2.4.3 Why only Java? 

The Java platform allows you to run the same Java application on lots of different kinds of 

computers. Any Java application can easily be delivered over the Internet, or any network, 

without operating system or hardware platform comp

a Java technology based application on a PC, a Macintosh computer, a network computer, or 

even new technologies like Internet screen phones.

2.4.4 What are the applications of Java?

Java technology allows progra

not possible before. With Java technology, the Internet and private networks become your 

computing environment 

2.4.5 What are the advantages of Java?

2.4.5.1 Ease of Use: 

You don't need to be a mechanic to drive a car. Why should you have to be a "system 

administrator" to use a computer? With Java software, you don't have to be one. Java technology 

eliminates many of the problems associated with installing and running applications. That's 

because generally the Java user does not have to configure, load, or install anything. Instead, 

computing devices tap into the network and funnel its power to the user. Upgrades are automatic, 

making installation and configuration obsolete.

 

2.4.5.2 Ease of Development: Two Real

Developing on the Java platform means that projects are completed faster and with less 

debugging. These two real-life examples serve as testimonials to this claim.

2.4.5.2.1 Life Time Fitness:-  

Having completed sizable deve

technologies, Life Time Fitness has come to endorse only the Java 2 Platform, Enterprise Edition 

 

The Java platform allows you to run the same Java application on lots of different kinds of 

Java application can easily be delivered over the Internet, or any network, 

without operating system or hardware platform compatibility issues. For example, you could run 

a Java technology based application on a PC, a Macintosh computer, a network computer, or 

even new technologies like Internet screen phones. 

.4 What are the applications of Java? 

Java technology allows programmers and users to do new things with Web pages that were 

not possible before. With Java technology, the Internet and private networks become your 

.5 What are the advantages of Java? 

mechanic to drive a car. Why should you have to be a "system 

administrator" to use a computer? With Java software, you don't have to be one. Java technology 

eliminates many of the problems associated with installing and running applications. That's 

generally the Java user does not have to configure, load, or install anything. Instead, 

computing devices tap into the network and funnel its power to the user. Upgrades are automatic, 

making installation and configuration obsolete. 

opment: Two Real-Life Examples: 

Developing on the Java platform means that projects are completed faster and with less 

life examples serve as testimonials to this claim. 

Having completed sizable development projects over the last three years, using different 

technologies, Life Time Fitness has come to endorse only the Java 2 Platform, Enterprise Edition 
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The Java platform allows you to run the same Java application on lots of different kinds of 

Java application can easily be delivered over the Internet, or any network, 

atibility issues. For example, you could run 

a Java technology based application on a PC, a Macintosh computer, a network computer, or 

mmers and users to do new things with Web pages that were 

not possible before. With Java technology, the Internet and private networks become your 

mechanic to drive a car. Why should you have to be a "system 

administrator" to use a computer? With Java software, you don't have to be one. Java technology 

eliminates many of the problems associated with installing and running applications. That's 

generally the Java user does not have to configure, load, or install anything. Instead, 

computing devices tap into the network and funnel its power to the user. Upgrades are automatic, 

Developing on the Java platform means that projects are completed faster and with less 

lopment projects over the last three years, using different 

technologies, Life Time Fitness has come to endorse only the Java 2 Platform, Enterprise Edition 
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for enterprise Web application development.

technologies enabled us to focus more of our technical resources on creating solutions to 

business problems, rather than laboring to maintain proprietary software from Microsoft or 

Allaire.  

2.4.5.2.2 Friendly Giants and BLAM:

Mark Ripley and Jay Minn are two gaming

independent game-development companies that have created hit titles on their own for over five 

years using Java technology."We realized that we could use Java technology to write games once 

and deploy them across many platforms.. "We at BLAM! have always been true believers in Java 

technology as a viable gaming platform," said Jay Minn, president, BLAM! "By applying 

experience, we have been able to produce high quality 

BUMP! And Golf, based on Java technology, for our audiences." Friendly Giants and BLAM! 

Figure 2.4

2.5 Android Studio: 

Android Studio is the official Integrated Development Environment (IDE) for Android app 

development, based on IntelliJ IDEA

tools, Android Studio offers even more features that enhance your productivity when building 

Android apps, such as: 

 A flexible Gradle-based build system

 A fast and feature-rich emulator

 

for enterprise Web application development."Leveraging the J2EETM [platform's] suite of 

s enabled us to focus more of our technical resources on creating solutions to 

business problems, rather than laboring to maintain proprietary software from Microsoft or 

.5.2.2 Friendly Giants and BLAM:  

Mark Ripley and Jay Minn are two gaming industry seniors, now leaders of small, 

development companies that have created hit titles on their own for over five 

"We realized that we could use Java technology to write games once 

ny platforms.. "We at BLAM! have always been true believers in Java 

technology as a viable gaming platform," said Jay Minn, president, BLAM! "By applying 

experience, we have been able to produce high quality & immediately accessible, fun games like 

nd Golf, based on Java technology, for our audiences." Friendly Giants and BLAM! 

Figure 2.4.1 Java Overview 

Android Studio is the official Integrated Development Environment (IDE) for Android app 

IntelliJ IDEA. On top of IntelliJ powerful code editor and developer 

tools, Android Studio offers even more features that enhance your productivity when building 

based build system. 

rich emulator. 
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"Leveraging the J2EETM [platform's] suite of 

s enabled us to focus more of our technical resources on creating solutions to 

business problems, rather than laboring to maintain proprietary software from Microsoft or 

industry seniors, now leaders of small, 

development companies that have created hit titles on their own for over five 

"We realized that we could use Java technology to write games once 

ny platforms.. "We at BLAM! have always been true believers in Java 

technology as a viable gaming platform," said Jay Minn, president, BLAM! "By applying 

immediately accessible, fun games like 

nd Golf, based on Java technology, for our audiences." Friendly Giants and BLAM!  

  

Android Studio is the official Integrated Development Environment (IDE) for Android app 

. On top of IntelliJ powerful code editor and developer 

tools, Android Studio offers even more features that enhance your productivity when building 
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 A unified environment where you can develop for all Android devices

 Instant Run to push changes to your running app without building a new APK

 Code templates and Github integration to help you build common app features an

sample code. 

 Lint tools to catch performance, usability, version compatibility, and other problems

 C++ and NDK support. 

 Built-in support for Google Cloud Platform

Messaging and App Engine. 

2.5.1 Project Structure: 

Each project in Android Studio contains one or more modules with source code files and 

resource files. Types of modules include:

 Android app modules 

 Library modules 

 Google App Engine modules 

 Manifests: Contains the AndroidManifest.xml

 Java: Contains the Java source code files, including JUnit test code.

 Res: Contains all non-code resources, such as XML layouts, UI strings, and bitmap images.

Figure 2.5

 

A unified environment where you can develop for all Android devices. 

Instant Run to push changes to your running app without building a new APK

Code templates and Github integration to help you build common app features an

Lint tools to catch performance, usability, version compatibility, and other problems

Google Cloud Platform, making it easy to integrate Google Cloud 

 

Each project in Android Studio contains one or more modules with source code files and 

resource files. Types of modules include: 

 

AndroidManifest.xml file. 

Contains the Java source code files, including JUnit test code. 

code resources, such as XML layouts, UI strings, and bitmap images.

 

Figure 2.5.1 the project files in Android view. 
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Instant Run to push changes to your running app without building a new APK. 

Code templates and Github integration to help you build common app features and import 

Lint tools to catch performance, usability, version compatibility, and other problems 

integrate Google Cloud 

Each project in Android Studio contains one or more modules with source code files and 

code resources, such as XML layouts, UI strings, and bitmap images. 
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User can also customize the view of the project files to focus on specific aspects of your app 

development. For example, selecting the

source files containing any recognized coding and 

closing tag in a layout file. 

Figure 2.5.2:

 

 

 

 

 

 

can also customize the view of the project files to focus on specific aspects of your app 

development. For example, selecting the Problems view of your project displays links to the 

source files containing any recognized coding and syntax errors, such as a missing XML element 

.2: The project files in Problems view 
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can also customize the view of the project files to focus on specific aspects of your app 

view of your project displays links to the 

syntax errors, such as a missing XML element 
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2.5.2 The User Interface: 

The Android Studio main window is made up of several logical areas identified

follow. 

 

 
Figure 2.5.3 The Android Studio 

 
1. The toolbar lets you carry out a wide range of actions, including running your app and 

launching Android tools. 

2. The navigation bar helps you navigate through your project and open files for editing. It 

provides a more compact view of the structure visible in the

 

The Android Studio main window is made up of several logical areas identified

.3 The Android Studio Main Window. 

lets you carry out a wide range of actions, including running your app and 

helps you navigate through your project and open files for editing. It 

e compact view of the structure visible in the Project window.
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The Android Studio main window is made up of several logical areas identified as 

 

lets you carry out a wide range of actions, including running your app and 

helps you navigate through your project and open files for editing. It 

window. 
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3. The editor window is where you create and modify code. Depending on the current file 

type, the editor can change. For example, when viewing a layout file, the editor displays 

the Layout Editor. 

4. The tool window bar runs around the outside of the IDE window and contains the buttons 

that allow you to expand or collapse individual tool windows.

5. The tool windows give you access to specific tasks like project management, search, 

version control, and more. You can expand them and collapse them.

6. The status bar displays the status of your project and the IDE itself, as well as any 

warnings or messages. 

2.5.3 Prerequisite for Android Studio:

 

Criterion 

OS Version 

 

RAM 

Disk Space 

Java Version 

Screen Resolution 

Table 2.5

 

is where you create and modify code. Depending on the current file 

type, the editor can change. For example, when viewing a layout file, the editor displays 

runs around the outside of the IDE window and contains the buttons 

that allow you to expand or collapse individual tool windows. 

give you access to specific tasks like project management, search, 

ore. You can expand them and collapse them. 

displays the status of your project and the IDE itself, as well as any 

for Android Studio: 

Description 

Windows 7 or later 

Mac OS X 10.9.5 or later 

GNOME or KDE desktop Linux 

8GB RAM Recommended 

500MB 

Java Development Kit (JDK)8 

1200 X 800 minimum screen resolution 

 

Table 2.5.1: Prerequisite for android Studio 
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is where you create and modify code. Depending on the current file 

type, the editor can change. For example, when viewing a layout file, the editor displays 

runs around the outside of the IDE window and contains the buttons 

give you access to specific tasks like project management, search, 

displays the status of your project and the IDE itself, as well as any 
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2.6 XML: 
2.6.1 What is XML? 

The essence of XML is in its name: Extensible Markup Language.

Extensible: 

XML is extensible. It lets you define your own tags, the order in which they occur, and 

how they should be processed or displayed. Another way to think about extensibility is t

consider that XML allows all of us to extend our notion of what a document is: it can be a file 

that lives on a file server, or it can be a transient piece of data that flows between two computer 

systems (as in the case of Web Services).

Markup: 

The most recognizable feature of XML is its tags, or elements (to be more accurate). In 

fact, the elements you’ll create in XML will be very similar to the elements you’ve already been 

creating in your HTML documents. However, XML allows you to define your own set

Language: 

XML is a language that’s very similar to HTML. It’s much more flexible than HTML 

because it allows you to create your own custom tags. However, it’s important to realize that 

XML is not just a language. XML is a meta

define other languages. For example, with XML we can create other languages, such as RSS, 

MathML (a mathematical markup language), and even tools like XSLT. More on this later.

2.6.2 Why Do We Need XML?

Okay, we know what it is, but why do we need XML? We need it because HTML is 

specifically designed to describe documents for display in a Web browser, and not much else. It 

becomes cumbersome if you want to display documents in a mobile device or do anythi

even slightly complicated, such as translating the content from German to English. HTML’s sole 

purpose is to allow anyone to quickly create Web documents that can be shared with other 

people. XML, on the other hand, isn’t just suited to the Web 

different contexts, some of which may not have anything to do with humans interacting with 

content.HTML rarely (if ever) provide

is a presentation language, whereas XML i

 

The essence of XML is in its name: Extensible Markup Language. 

XML is extensible. It lets you define your own tags, the order in which they occur, and 

how they should be processed or displayed. Another way to think about extensibility is t

consider that XML allows all of us to extend our notion of what a document is: it can be a file 

that lives on a file server, or it can be a transient piece of data that flows between two computer 

systems (as in the case of Web Services). 

recognizable feature of XML is its tags, or elements (to be more accurate). In 

fact, the elements you’ll create in XML will be very similar to the elements you’ve already been 

creating in your HTML documents. However, XML allows you to define your own set

XML is a language that’s very similar to HTML. It’s much more flexible than HTML 

because it allows you to create your own custom tags. However, it’s important to realize that 

XML is not just a language. XML is a meta-language: a language that allows us to create or 

define other languages. For example, with XML we can create other languages, such as RSS, 

MathML (a mathematical markup language), and even tools like XSLT. More on this later.

.2 Why Do We Need XML? 

Okay, we know what it is, but why do we need XML? We need it because HTML is 

specifically designed to describe documents for display in a Web browser, and not much else. It 

becomes cumbersome if you want to display documents in a mobile device or do anythi

even slightly complicated, such as translating the content from German to English. HTML’s sole 

purpose is to allow anyone to quickly create Web documents that can be shared with other 

people. XML, on the other hand, isn’t just suited to the Web – it can be used in a variety of 

different contexts, some of which may not have anything to do with humans interacting with 

provide information about how the document is structured HTML 

is a presentation language, whereas XML is a data-description language. 
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XML is extensible. It lets you define your own tags, the order in which they occur, and 

how they should be processed or displayed. Another way to think about extensibility is to 

consider that XML allows all of us to extend our notion of what a document is: it can be a file 

that lives on a file server, or it can be a transient piece of data that flows between two computer 

recognizable feature of XML is its tags, or elements (to be more accurate). In 

fact, the elements you’ll create in XML will be very similar to the elements you’ve already been 

creating in your HTML documents. However, XML allows you to define your own set of tags. 

XML is a language that’s very similar to HTML. It’s much more flexible than HTML 

because it allows you to create your own custom tags. However, it’s important to realize that 

e that allows us to create or 

define other languages. For example, with XML we can create other languages, such as RSS, 

MathML (a mathematical markup language), and even tools like XSLT. More on this later. 

Okay, we know what it is, but why do we need XML? We need it because HTML is 

specifically designed to describe documents for display in a Web browser, and not much else. It 

becomes cumbersome if you want to display documents in a mobile device or do anything that’s 

even slightly complicated, such as translating the content from German to English. HTML’s sole 

purpose is to allow anyone to quickly create Web documents that can be shared with other 

it can be used in a variety of 

different contexts, some of which may not have anything to do with humans interacting with 

information about how the document is structured HTML 
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2.7 Google Firebase: 
 
2.7.1 History: 
 

Back in 2011, before Firebase was Firebase, it was a startup called Envolve. As Envolve, 

it provided developers with an API that enabled the integration of online chat functionality into 

their website. This led the founders of Envolve,

chat system and the real-time architecture

company that provided Backend-

2.7.2 Firebase features: 

 Analytics: This feature enables the application developer to understand how users are using 

his application. The dashboard provides details like your most active user or what feature of 

your application is used most. It also provides you with summarized data. 

  Authentication: Auth feature in firebase let you let only authorized

Application. Firebase provides login through Gmail, Github, twitter, face book and also let 

the developer create custom authentication. 

  Real-time Database: Database in fir

SQL-based queries to store and fetch data. Database is highly reliable and superfast means 

that data is updated and synchronized in no time and data is maintained even user lose 

internet connection 

 Storage: Firebase also provides storage facility. It can store and retrieve content like 

images, videos and audio directly from client SDK. Uploading and downloading is done in 

the background. Data stores are safe and the only authorized user can access it. 

 Hosting: Firebase is also used for hosting purposes. Firebase delivers web content very fast 

and content is always delivered securely 

 Crash reporting: Crash reporting feature on firebase creates reports of error in your app 

after its release. Errors are groupe

You can also create custom events to catch steps leading to the crashing of the application

 

Back in 2011, before Firebase was Firebase, it was a startup called Envolve. As Envolve, 

it provided developers with an API that enabled the integration of online chat functionality into 

their website. This led the founders of Envolve, James Tamplin and Andrew Lee

time architecture. In April 2012, Firebase was created as a separate 

-as-a-Service with real-time functionality 

This feature enables the application developer to understand how users are using 

his application. The dashboard provides details like your most active user or what feature of 

your application is used most. It also provides you with summarized data.  

Auth feature in firebase let you let only authorized users access you 

Application. Firebase provides login through Gmail, Github, twitter, face book and also let 

the developer create custom authentication. . 

Database in firebase is a cloud-based database and does not need 

based queries to store and fetch data. Database is highly reliable and superfast means 

that data is updated and synchronized in no time and data is maintained even user lose 

Firebase also provides storage facility. It can store and retrieve content like 

images, videos and audio directly from client SDK. Uploading and downloading is done in 

the background. Data stores are safe and the only authorized user can access it. 

Firebase is also used for hosting purposes. Firebase delivers web content very fast 

and content is always delivered securely  

Crash reporting feature on firebase creates reports of error in your app 

after its release. Errors are grouped into different groups according to how severe error is. 

You can also create custom events to catch steps leading to the crashing of the application
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Back in 2011, before Firebase was Firebase, it was a startup called Envolve. As Envolve, 

it provided developers with an API that enabled the integration of online chat functionality into 

Andrew Lee, to separate the 

. In April 2012, Firebase was created as a separate 

This feature enables the application developer to understand how users are using 

his application. The dashboard provides details like your most active user or what feature of 

users access you 

Application. Firebase provides login through Gmail, Github, twitter, face book and also let 

based database and does not need 

based queries to store and fetch data. Database is highly reliable and superfast means 

that data is updated and synchronized in no time and data is maintained even user lose 

Firebase also provides storage facility. It can store and retrieve content like 

images, videos and audio directly from client SDK. Uploading and downloading is done in 

the background. Data stores are safe and the only authorized user can access it.  

Firebase is also used for hosting purposes. Firebase delivers web content very fast 

Crash reporting feature on firebase creates reports of error in your app 

d into different groups according to how severe error is. 

You can also create custom events to catch steps leading to the crashing of the application. 
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Figure 2.7
2.7.3 Firebase as Real-time Database:
 

 

 

 

 

 

Figure 

Firebase is a mobile and web app development platform that 

NoSQL cloud database. Data is synced across all clients in real

your app goes offline. The Firebase Real

stored as JSON and synchronized in real

platform apps with our iOS, Android, and JavaScript SDKs, all of your clients share one Real

time Database instance and automatically

How does it work? 

The Firebase Real-time Database lets you build rich, collaborative applications by 

allowing secure access to the database directly from client

and even while offline, real-time events continue to fire, giving the end user a responsive 

experience. When the device regains connection, the Real

data changes with the remote updates that occurred while the client was offline, merg

conflicts automatically. 

 

Figure 2.7.1 Firebase features. 
time Database: 

Figure 2.7.2 Firebase as Database. 

Firebase is a mobile and web app development platform that Store and sync data with our 

NoSQL cloud database. Data is synced across all clients in real-time, and remains available when 

your app goes offline. The Firebase Real-time Database is a cloud-hosted database. Data is 

stored as JSON and synchronized in real-time to every connected client. When you build cross

platform apps with our iOS, Android, and JavaScript SDKs, all of your clients share one Real

time Database instance and automatically receive updates with the newest data. 

time Database lets you build rich, collaborative applications by 

allowing secure access to the database directly from client-side code. Data is persisted locally, 

time events continue to fire, giving the end user a responsive 

experience. When the device regains connection, the Real-time Database synchronizes the local 

data changes with the remote updates that occurred while the client was offline, merg
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Store and sync data with our 

time, and remains available when 

hosted database. Data is 

time to every connected client. When you build cross-

platform apps with our iOS, Android, and JavaScript SDKs, all of your clients share one Real-

 

time Database lets you build rich, collaborative applications by 

side code. Data is persisted locally, 

time events continue to fire, giving the end user a responsive 

time Database synchronizes the local 

data changes with the remote updates that occurred while the client was offline, merging any 
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The Real-time Database provides a flexible, expression

called Firebase Real-time Database Security Rules, to define how your data should be structured 

and when data can be read from or written to. When

developers can define who has access to what data, and how they can access it.

2.7.4 Firebase As Authentication:

Most apps need to know the identity of a user. Knowing a user's identity allows an app to 

securely save user data in the cloud and provide the same personalized experience across all of 

the user's devices. Firebase Authentication provides backend services, easy

ready-made UI libraries to authenticate users to your app. It supports authent

passwords, phone numbers, popular federated identity providers like Google, Face book and 

Twitter, and more. 

Firebase Authentication integrates tightly with other Firebase services, and it leverages industry 

standards like OAuth 2.0 and OpenI

backend.

Figure 2.7.3 Firebase Authorization Providers.

 

time Database provides a flexible, expression-based rules language, 

time Database Security Rules, to define how your data should be structured 

and when data can be read from or written to. When integrated with Firebase Authentication, 

developers can define who has access to what data, and how they can access it. 

Firebase As Authentication: 

Most apps need to know the identity of a user. Knowing a user's identity allows an app to 

ve user data in the cloud and provide the same personalized experience across all of 

the user's devices. Firebase Authentication provides backend services, easy-to

made UI libraries to authenticate users to your app. It supports authent

passwords, phone numbers, popular federated identity providers like Google, Face book and 

Firebase Authentication integrates tightly with other Firebase services, and it leverages industry 

standards like OAuth 2.0 and OpenID Connect, so it can be easily integrated with your custom 

.3 Firebase Authorization Providers. 
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time Database Security Rules, to define how your data should be structured 

integrated with Firebase Authentication, 

Most apps need to know the identity of a user. Knowing a user's identity allows an app to 

ve user data in the cloud and provide the same personalized experience across all of 

to-use SDKs, and 

made UI libraries to authenticate users to your app. It supports authentication using 

passwords, phone numbers, popular federated identity providers like Google, Face book and 

Firebase Authentication integrates tightly with other Firebase services, and it leverages industry 

D Connect, so it can be easily integrated with your custom 
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Key Capabilities: 

2.7.4.1 Email Based Authentication:

Authenticate users with their email addresses and passwords. The Firebase 

Authentication SDK provides methods to create and manage users that use their email addresses 

and passwords to sign in. Firebase Authentication also handles sending password reset emails.

How does it work? 

To sign a user into your app, you first get authen

credentials can be the user's email address and password, or an OAuth token from a federated 

identity provider. Then, you pass these credentials to the Firebase Authentication SDK. Our 

backend services will then verify those credentials and return a response to the 

successful sign in, you can access the user's basic profile information, and you can control the 

user's access to data stored in other Firebase products. You can also use the provided 

authentication token to verify the identity of users in your own backend services.

 2.7.4.2 Phone Number Based Authentication

You can use Firebase Authentication to sign in a user by sending an SMS message to the 

user's phone. The user sign in using a one

way to add phone number sign-in to your app is to use

widget that implements sign-in flows for phone 

federated sign-in. This document describes how to implement a phone number sign

the Firebase SDK. 

 
 

 

Based Authentication: 

Authenticate users with their email addresses and passwords. The Firebase 

Authentication SDK provides methods to create and manage users that use their email addresses 

and passwords to sign in. Firebase Authentication also handles sending password reset emails.

To sign a user into your app, you first get authentication credentials from the user. These 

credentials can be the user's email address and password, or an OAuth token from a federated 

identity provider. Then, you pass these credentials to the Firebase Authentication SDK. Our 

rify those credentials and return a response to the 

successful sign in, you can access the user's basic profile information, and you can control the 

user's access to data stored in other Firebase products. You can also use the provided 

entication token to verify the identity of users in your own backend services.

Based Authentication: 

You can use Firebase Authentication to sign in a user by sending an SMS message to the 

user's phone. The user sign in using a one-time code contained in the SMS message.The easiest 

in to your app is to use Firebase, which includes a drop

in flows for phone number sign-in, as well as password

in. This document describes how to implement a phone number sign
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Authenticate users with their email addresses and passwords. The Firebase 

Authentication SDK provides methods to create and manage users that use their email addresses 

and passwords to sign in. Firebase Authentication also handles sending password reset emails. 

tication credentials from the user. These 

credentials can be the user's email address and password, or an OAuth token from a federated 

identity provider. Then, you pass these credentials to the Firebase Authentication SDK. Our 

rify those credentials and return a response to the client. After a 

successful sign in, you can access the user's basic profile information, and you can control the 

user's access to data stored in other Firebase products. You can also use the provided 

entication token to verify the identity of users in your own backend services. 

You can use Firebase Authentication to sign in a user by sending an SMS message to the 

e code contained in the SMS message.The easiest 

, which includes a drop-in sign-in 

in, as well as password-based and 

in. This document describes how to implement a phone number sign-in flow using 
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3.1 User Module: 

 When any user buys our product, we

install our hardware at his premises. To check the status of the device user can use our mobile 

application. Here user has to register with the email and password. After registering, user can 

enter tank details like height and capacity to check the status.

  This status will be updated automatically. If any user wants to check multiple devices 

status then he/she has to enter new device id. Because our system provides a unique device id for 

every hardware kit.  With that device Id user can check status of multiple devices. In the 

application we’re displaying Ph value, Turbidity value and the level of water contained in tank.

 

3.2 Admin Module: 

Admin is responsible for entire system. Admin will store the 

user, data sent by the hardware kit and data to be transferred to App for monitoring. Admin 

stores the data in separate fields which are sent by the hardware kit. It also provides credentials 

like unique id to device and with that o

 

When the application requests the admin for the sensor data then by providing read API 

the data is fetched. And it verifies the user credentials while logging in. when user enters other 

device id then it stores in the user’s

provides user to access multiple devices status. If any user requests to check the status then it 

verifies the device id to send the result.

 

 

 

 

3. MODULES 

 

When any user buys our product, we provide hardware kit and an application. User has to 

install our hardware at his premises. To check the status of the device user can use our mobile 

application. Here user has to register with the email and password. After registering, user can 

details like height and capacity to check the status. 

his status will be updated automatically. If any user wants to check multiple devices 

status then he/she has to enter new device id. Because our system provides a unique device id for 

kit.  With that device Id user can check status of multiple devices. In the 

application we’re displaying Ph value, Turbidity value and the level of water contained in tank.

Admin is responsible for entire system. Admin will store the credentials provided by 

user, data sent by the hardware kit and data to be transferred to App for monitoring. Admin 

in separate fields which are sent by the hardware kit. It also provides credentials 

id to device and with that other devices may be differed.  

When the application requests the admin for the sensor data then by providing read API 

the data is fetched. And it verifies the user credentials while logging in. when user enters other 

device id then it stores in the user’s database which already contains email and other data. It 

provides user to access multiple devices status. If any user requests to check the status then it 

verifies the device id to send the result. 
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provide hardware kit and an application. User has to 

install our hardware at his premises. To check the status of the device user can use our mobile 

application. Here user has to register with the email and password. After registering, user can 

his status will be updated automatically. If any user wants to check multiple devices 

status then he/she has to enter new device id. Because our system provides a unique device id for 

kit.  With that device Id user can check status of multiple devices. In the 

application we’re displaying Ph value, Turbidity value and the level of water contained in tank. 

credentials provided by 

user, data sent by the hardware kit and data to be transferred to App for monitoring. Admin 

in separate fields which are sent by the hardware kit. It also provides credentials 

When the application requests the admin for the sensor data then by providing read API 

the data is fetched. And it verifies the user credentials while logging in. when user enters other 

database which already contains email and other data. It 

provides user to access multiple devices status. If any user requests to check the status then it 
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3.3 Hardware Kit: 

 

Hardware kit consists of the following components.

Turbidity sensor, pH sensor, ultrasonic sensor, Arduino and NodeMCU. All the sensors are 

connected to Arduino. pH sensor gives the pH value of 

calculate remaining water. Turbidity sensors retu

these data are processed by Arduino which is a microcontroller. 

module for Arduino. NodeMCU use

API key the sensor data is posted. User must provide internet connection to hardware kit to 

process the task. The pH sensor values vary from 0 to 14. When user request the status then 

admin calls the hardware to return the reports. At that point of time, kit returns the sensor value

to user. 

 

3.4. Application Module: 

 

Application is another feature provided to user for checking the status of the system. Application 

contains registration phase where user must register before using the application. After 

registration, if user wants to check the status, then application asks tank height and capacity. 

Then these values are posted to server for calculating remaining water and after processing them 

it returns the remaining water with the help of admin. And it also displays pH value, Turbidi

value. 

Application checks the pH value returned from kit by admin and checks whether it is pure or not 

by using condition like pH value is equal to seven then show water is ready to use. And also sets 

other conditions to show multiple warnings to intima

or not. And application provides user to add devices when logged in. Logout option is provided 

to logout the account when users don’t

 

 

 

following components. 

Turbidity sensor, pH sensor, ultrasonic sensor, Arduino and NodeMCU. All the sensors are 

connected to Arduino. pH sensor gives the pH value of water, ultrasonic sensor value is used to 

Turbidity sensors return the total dissolvent present in water. And all 

these data are processed by Arduino which is a microcontroller. NodeMCU 

module for Arduino. NodeMCU use a valid internet connection. And by using the server write 

posted. User must provide internet connection to hardware kit to 

process the task. The pH sensor values vary from 0 to 14. When user request the status then 

admin calls the hardware to return the reports. At that point of time, kit returns the sensor value

Application is another feature provided to user for checking the status of the system. Application 

contains registration phase where user must register before using the application. After 

check the status, then application asks tank height and capacity. 

Then these values are posted to server for calculating remaining water and after processing them 

it returns the remaining water with the help of admin. And it also displays pH value, Turbidi

Application checks the pH value returned from kit by admin and checks whether it is pure or not 

by using condition like pH value is equal to seven then show water is ready to use. And also sets 

other conditions to show multiple warnings to intimate the user whether the water is ready to use 

application provides user to add devices when logged in. Logout option is provided 

users don’t want to use the application. 

 

 Page 26 

Turbidity sensor, pH sensor, ultrasonic sensor, Arduino and NodeMCU. All the sensors are 

sensor value is used to 

the total dissolvent present in water. And all 

 is used as WIFI 

a valid internet connection. And by using the server write 

posted. User must provide internet connection to hardware kit to 

process the task. The pH sensor values vary from 0 to 14. When user request the status then 

admin calls the hardware to return the reports. At that point of time, kit returns the sensor value 

Application is another feature provided to user for checking the status of the system. Application 

contains registration phase where user must register before using the application. After 

check the status, then application asks tank height and capacity. 

Then these values are posted to server for calculating remaining water and after processing them 

it returns the remaining water with the help of admin. And it also displays pH value, Turbidity 

Application checks the pH value returned from kit by admin and checks whether it is pure or not 

by using condition like pH value is equal to seven then show water is ready to use. And also sets 

te the user whether the water is ready to use 

application provides user to add devices when logged in. Logout option is provided 
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4.1. System Design: 

The Systems Development Life Cycle (SDLC)

systems engineering, information systems

altering systems, and the models and 

software engineering the SDLC concept underpins many kinds of 

methodologies. These methodologies form the framework for planning and controlling the 

creation of an information system.

4.2. Process Modules with 

Figure 4

 

 

 

4. DESIGN 

Systems Development Life Cycle (SDLC), or Software Development Life Cycle

information systems and software engineering, is the process of creating or 

altering systems, and the models and methodologies that people use to develop these systems. In 

software engineering the SDLC concept underpins many kinds of software development 

. These methodologies form the framework for planning and controlling the 

creation of an information system. 

 Justification: 

Figure 4.2.1 Umbrella Model. 
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Software Development Life Cycle in 

, is the process of creating or 

that people use to develop these systems. In 

software development 

. These methodologies form the framework for planning and controlling the 
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4.3 UML Diagrams: 

 The Unified Modeling Language allows the software engineer to express an analysis 

model using the modeling notation that is governed by a set of syntactic semantic and pragmatic 

rules.A UML system is represented using five 

distinctly different perspective. Each view is defined by a set of diagram, which is as follows.

4.3.1 Relationships In The 

There are four kinds of relationships in the UML:

 Dependency 

 Association 

 Generalization 

 Realization 

A dependency is a semantic relationship between two things in which a change to one thing may 

affect the semantics of the other thing (the dependent thing).

 

An association is a structural relationship that describes a set 

among objects. Aggregation is a special kind of association, representing a structural relationship 

between a whole and its parts. 

A generalization is a specialization/ generalization relationship in which objects of the 

specialized element (the child) are substitutable for objects of the generalized element 

parent). 

A realization is a semantic relationship between classifiers, where in one classifier specifies a 

contract that another classifier guarantees to carry out.

 

The Unified Modeling Language allows the software engineer to express an analysis 

model using the modeling notation that is governed by a set of syntactic semantic and pragmatic 

rules.A UML system is represented using five different views that describe the system from 

distinctly different perspective. Each view is defined by a set of diagram, which is as follows.

Relationships In The UML Diagrams: 

There are four kinds of relationships in the UML: 

is a semantic relationship between two things in which a change to one thing may 

affect the semantics of the other thing (the dependent thing). 

 

is a structural relationship that describes a set links, a link being a connection 

among objects. Aggregation is a special kind of association, representing a structural relationship 

 

is a specialization/ generalization relationship in which objects of the 

specialized element (the child) are substitutable for objects of the generalized element 

 

is a semantic relationship between classifiers, where in one classifier specifies a 

contract that another classifier guarantees to carry out. 
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The Unified Modeling Language allows the software engineer to express an analysis 

model using the modeling notation that is governed by a set of syntactic semantic and pragmatic 

different views that describe the system from 

distinctly different perspective. Each view is defined by a set of diagram, which is as follows. 

is a semantic relationship between two things in which a change to one thing may 

links, a link being a connection 

among objects. Aggregation is a special kind of association, representing a structural relationship 

is a specialization/ generalization relationship in which objects of the 

specialized element (the child) are substitutable for objects of the generalized element (the 

is a semantic relationship between classifiers, where in one classifier specifies a 
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4.4 Class Diagram: 

 In software engineering, a class diagram in the Unified Modeling Language (UML) is a 

type of static structure diagram that describes the structure of a system by showing the system's 

classes, their attributes, operations (or methods), and the relationships among the classes. It 

explains which class contains information.

 The class diagram is the 

for general conceptual modeling of the systematic of the application, and for detailed modeling 

translating the models into programming code. Class diagrams can also be used for data 

modeling. The classes in a class diagram represent both the main objects, interactions in the 

application and the classes to be programmed.

 A class with three sections, in the diagram, classes is represented with boxes which contain three 

parts: 

1. The upper part holds the name of the class

2. The middle part contains the attributes of the class

3. The bottom part gives the methods or operations 

 

 

 

 

 

 

 

Figure 4.4

 

 

In software engineering, a class diagram in the Unified Modeling Language (UML) is a 

f static structure diagram that describes the structure of a system by showing the system's 

classes, their attributes, operations (or methods), and the relationships among the classes. It 

explains which class contains information. 

 main building block of object oriented modeling. It is used both 

for general conceptual modeling of the systematic of the application, and for detailed modeling 

translating the models into programming code. Class diagrams can also be used for data 

g. The classes in a class diagram represent both the main objects, interactions in the 

application and the classes to be programmed. 

A class with three sections, in the diagram, classes is represented with boxes which contain three 

olds the name of the class 

The middle part contains the attributes of the class 

The bottom part gives the methods or operations of the class. 

Figure 4.4.1 Class Diagram. 
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In software engineering, a class diagram in the Unified Modeling Language (UML) is a 

f static structure diagram that describes the structure of a system by showing the system's 

classes, their attributes, operations (or methods), and the relationships among the classes. It 

main building block of object oriented modeling. It is used both 

for general conceptual modeling of the systematic of the application, and for detailed modeling 

translating the models into programming code. Class diagrams can also be used for data 

g. The classes in a class diagram represent both the main objects, interactions in the 

A class with three sections, in the diagram, classes is represented with boxes which contain three 
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4.5 Sequence Diagram: 

 Sequence diagram in a UML is a kind of interaction diagram that shows how processes 

operate with one another and in what order. It is a construct of a Message Sequence Chart. A 

sequence diagram shows object and classes involvement in the scenario and the se

messages exchanged between the objects needed to carry out the functionality of the scenario. 

These diagrams are associated with use case realizations in the 

development. Sequence diagrams are sometimes called eve

timing diagrams. 
 

A sequence diagram shows, as parallel vertical lines (lifelines), different processes or 

objects that live simultaneously, and, as horizontal arrows, the messages exchanged between 

them, in the order in which they occur. This allows the specification of simple runtime scenarios 

in a graphical manner. If the lifeline is that of an object, it demonstrates a role. Leaving the 

instance name blank can represent anonymous and unnamed instances.

 

4.5.1Primitive Symbols: 

An object participating in the interaction is shown at the top of the chart as boxes 

attached to a vertical dashed line. Inside the box the name of the object is written with a colon 

separating it from the name of the class and both the name of th

underlined. The object appearing at top signify that the objects already existed when the use case 

executed are initiated. 

4.5.2 Object’s Lifeline: 

The vertical dashed line is called the object’s lifeline. The lifeline indicates t

of the object at any particular point of time.

The rectangular drawn on the lifeline is called the activation symbol and indicates that the 

object is active as long as the rectangle exists.

Each message indicates as an arrow between the lifeli

are shown in chronological order from the top to the bottom.

 

 

equence diagram in a UML is a kind of interaction diagram that shows how processes 

operate with one another and in what order. It is a construct of a Message Sequence Chart. A 

sequence diagram shows object and classes involvement in the scenario and the se

messages exchanged between the objects needed to carry out the functionality of the scenario. 

These diagrams are associated with use case realizations in the Logical view of the system under 

development. Sequence diagrams are sometimes called event diagrams, event scenarios and 

A sequence diagram shows, as parallel vertical lines (lifelines), different processes or 

objects that live simultaneously, and, as horizontal arrows, the messages exchanged between 

ich they occur. This allows the specification of simple runtime scenarios 

in a graphical manner. If the lifeline is that of an object, it demonstrates a role. Leaving the 

instance name blank can represent anonymous and unnamed instances. 

An object participating in the interaction is shown at the top of the chart as boxes 

attached to a vertical dashed line. Inside the box the name of the object is written with a colon 

separating it from the name of the class and both the name of the object and the class is 

underlined. The object appearing at top signify that the objects already existed when the use case 

The vertical dashed line is called the object’s lifeline. The lifeline indicates t

of the object at any particular point of time. 

The rectangular drawn on the lifeline is called the activation symbol and indicates that the 

object is active as long as the rectangle exists. 

Each message indicates as an arrow between the lifelines of two objects. The messages 

are shown in chronological order from the top to the bottom. 
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operate with one another and in what order. It is a construct of a Message Sequence Chart. A 

sequence diagram shows object and classes involvement in the scenario and the sequence of 

messages exchanged between the objects needed to carry out the functionality of the scenario. 
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Figure 4.5.1 Sequence Diagram. 
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4.6 Deployment Diagram:

Deployment diagram is a structure

as deployment (distribution) of software artifacts to

concrete elements in the physical world that are the result of a development process.

 Deployment diagrams are used to visualize the topology of the physical components of a 

system, where the software components are 

describe the static deployment view of a system. Deployment diagrams consist of nodes and 

their relationships. 

 Most of the UML diagrams are used to handle logical components

diagrams are made to focus on the hardware topology of a system. Deployment diagrams are 

used by the system engineers. 

The purpose of deployment diagrams can be described as:

 Visualize the hardware topology of a system.

 Describe the hardware components used to deploy software components.

 Describe the runtime processing nodes.

Figure 4

 

Deployment Diagram: 

is a structure diagram which shows architecture of the system 

(distribution) of software artifacts to deployment targets. Artifacts represent 

concrete elements in the physical world that are the result of a development process.

Deployment diagrams are used to visualize the topology of the physical components of a 

stem, where the software components are deployed. Deployment diagrams are used to 

describe the static deployment view of a system. Deployment diagrams consist of nodes and 

Most of the UML diagrams are used to handle logical components 

diagrams are made to focus on the hardware topology of a system. Deployment diagrams are 

nt diagrams can be described as: 

Visualize the hardware topology of a system. 

hardware components used to deploy software components.

Describe the runtime processing nodes. 

Figure 4.6.1 Deployment Diagram. 
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which shows architecture of the system 

targets. Artifacts represent 

concrete elements in the physical world that are the result of a development process. 

Deployment diagrams are used to visualize the topology of the physical components of a 

diagrams are used to 

describe the static deployment view of a system. Deployment diagrams consist of nodes and 

 but deployment 

diagrams are made to focus on the hardware topology of a system. Deployment diagrams are 

hardware components used to deploy software components. 
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4.7 Component Diagram: 

 Component diagrams are different in terms of nature and behavior. Component diagrams 

are used to model the physical aspects of a system. Now the question is, what are these physical 

aspects? Physical aspects are the elements such as executables, libraries, files, documents, etc. 

which reside in a node. 

 Component diagrams are used to visualize the organiza

components in a system. These diagrams are also used to make executable systems.

 A single component diagram cannot represent the entire system but a collection of 

diagrams is used to represent the whole.

The purpose of the component diagram can be summarized as 

 Visualize the components of a system.

 Construct executables by using forward and reverse engineering.

 Describe the organization and relationships of the components

 

Figure 4

 

 

Component diagrams are different in terms of nature and behavior. Component diagrams 

the physical aspects of a system. Now the question is, what are these physical 

aspects? Physical aspects are the elements such as executables, libraries, files, documents, etc. 

Component diagrams are used to visualize the organization and relationships among 

components in a system. These diagrams are also used to make executable systems.

A single component diagram cannot represent the entire system but a collection of 

diagrams is used to represent the whole. 

ponent diagram can be summarized as − 

Visualize the components of a system. 

Construct executables by using forward and reverse engineering. 

Describe the organization and relationships of the components. 

Figure 4.7.1 Component Diagram. 
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Component diagrams are different in terms of nature and behavior. Component diagrams 

the physical aspects of a system. Now the question is, what are these physical 

aspects? Physical aspects are the elements such as executables, libraries, files, documents, etc. 

tion and relationships among 

components in a system. These diagrams are also used to make executable systems. 

A single component diagram cannot represent the entire system but a collection of 
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4.8 Use Case Diagram: 

Use case diagrams are usually referred to as behavior diagrams used to describe a set of

actions (use cases) that some system or systems (subject) should or can perform in collaboration 

with one or more external users of the system (actors). Each 

observable and valuable result to the actors or other stakeholders of the system.

A use case diagram is the representation of a user’s interaction with the system that 

shows the relationship between the user and different use c

use case diagram can identify the different types of users of a system and different use cases and 

will often be accompanied by other types of diagrams as well.

While a use case itself might drill into a lot of detail 

diagram can help provide a higher

case diagrams are the blueprints for the system”. They provide the simplified and graphical 

representation of that system must

A use case diagram at its simplest is a representation of a user's interaction with the 

system and depicting the specifications of a 

different types of users of a system and the various ways that they interact with the system. This 

type of diagram is typically used in conjunction with the textual 

accompanied by other types of diagrams as well.

So in brief, the purposes of use case diagrams can be as follows:

 Used to gather requirements of a

 Used to get an outside view of a

 Identify external and internal factors influencing the

 Show the interacting among the requirements are

 

 

 

 

 

 

 

are usually referred to as behavior diagrams used to describe a set of

actions (use cases) that some system or systems (subject) should or can perform in collaboration 

with one or more external users of the system (actors). Each use case should provide some 

observable and valuable result to the actors or other stakeholders of the system. 

is the representation of a user’s interaction with the system that 

shows the relationship between the user and different use cases in which the user is involved. A 

use case diagram can identify the different types of users of a system and different use cases and 

will often be accompanied by other types of diagrams as well. 

While a use case itself might drill into a lot of detail about every possibility, a use

diagram can help provide a higher-level view of the system. It has been said before that “use 

case diagrams are the blueprints for the system”. They provide the simplified and graphical 

representation of that system must actually do. 

at its simplest is a representation of a user's interaction with the 

system and depicting the specifications of a use case. A use case diagram can portray the 

different types of users of a system and the various ways that they interact with the system. This 

type of diagram is typically used in conjunction with the textual use case and will often be 

accompanied by other types of diagrams as well. 

So in brief, the purposes of use case diagrams can be as follows: 

Used to gather requirements of a system. 

Used to get an outside view of a system. 

internal factors influencing the system. 

Show the interacting among the requirements are actors. 
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are usually referred to as behavior diagrams used to describe a set of 

actions (use cases) that some system or systems (subject) should or can perform in collaboration 

use case should provide some 

 

is the representation of a user’s interaction with the system that 

ases in which the user is involved. A 

use case diagram can identify the different types of users of a system and different use cases and 

about every possibility, a use-case 

level view of the system. It has been said before that “use 

case diagrams are the blueprints for the system”. They provide the simplified and graphical 

at its simplest is a representation of a user's interaction with the 

. A use case diagram can portray the 

different types of users of a system and the various ways that they interact with the system. This 

and will often be 
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Figure 

Figure 

 

 

Figure 4.8.1 Use Case Diagram for User. 

 

Figure 4.8.2 Use case Diagram for Admin. 
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5.1Hardware Connections:

5.1.1 pH sensor 

  The pH Meter is a scientific instrument that measures the hydrogen

water-based solutions, indicating its acidity or alkalinity expressed as pH. The pH meter 

measures the distinction in electri

and so the pH meter is sometimes referred to as a "

electrical potential relates to pH of the solution. The pH meter is employed in several 

applications starting from laboratory experimentation to internal quality control. The pH scale is 

a logarithmic scale whose range 

indicate a basic or alkaline solution and values below 7 would indicate an acidic solution. It 

operates on 5V power supply and it is easy to interface with arduino.The normal range of pH is 6 

to 8.5. 

 

 

 

Connections: 

Black   -GND 

Red   -AO 

Yellow  -5v 

 

 

 

 

 

 

 

5. Implementation 

: 

The pH Meter is a scientific instrument that measures the hydrogen-ion concentration in 

based solutions, indicating its acidity or alkalinity expressed as pH. The pH meter 

measures the distinction in electrical potential between a pH electrode and a reference electrode, 

and so the pH meter is sometimes referred to as a "potential metric pH meter". The difference in 

electrical potential relates to pH of the solution. The pH meter is employed in several 

applications starting from laboratory experimentation to internal quality control. The pH scale is 

a logarithmic scale whose range is from 0-14 with a neutral point being 7. Values above 7 

indicate a basic or alkaline solution and values below 7 would indicate an acidic solution. It 

operates on 5V power supply and it is easy to interface with arduino.The normal range of pH is 6 

Figure 5.1.1 pH Sensor 
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ion concentration in 

based solutions, indicating its acidity or alkalinity expressed as pH. The pH meter 

cal potential between a pH electrode and a reference electrode, 

metric pH meter". The difference in 

electrical potential relates to pH of the solution. The pH meter is employed in several 

applications starting from laboratory experimentation to internal quality control. The pH scale is 

14 with a neutral point being 7. Values above 7 

indicate a basic or alkaline solution and values below 7 would indicate an acidic solution. It 

operates on 5V power supply and it is easy to interface with arduino.The normal range of pH is 6 
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5.1.2 Turbidity sensor 

Turbidity is the quantitative measure of the cloudiness of water and suspended particles 

in a fluid. Turbidity has indicated the degree at which 

considered as a good measure of the quality of water. Turbidity blocks out the light needed by 

submerged aquatic vegetation. It also can raise surface water temperatures above normal because 

suspended particles near the surface facilitate the absorption of heat from sunlight. It can be soil 

in water or chocolate flakes in your favorite milk shake. While chocolate is something we so 

want in our drinks, soil particles are totally undesired. Turbidity Sensor along with a

controller unit takes care of turbidity measurements. Crafted with plastic and some metal

traces, turbidity sensor uses light to convey data concerning turbidity in water. The turbidity 

sensor appears like an Android bot. Two horn like structu

A black color cap is placed at the bottom of the sensor. Thick alloyed contact legs provide ways 

for connectors to hold to the sensor. A white plastic slab protects the legs from damage. The 

plastic used to make outer structure can survive high temperature variations as well as 

mechanical corrosions. Scales are found on the transparent can which enable easy gripping. 

Between the “horns”, a bulge can is seen that holds the thermostat and provides temperature 

sensing ability to the sensor. 

 

Connections: 

GND-GND 

VCC-5V 

OUT-AO 

 

 

 

Figure 5

 

 

Turbidity is the quantitative measure of the cloudiness of water and suspended particles 

in a fluid. Turbidity has indicated the degree at which the water loses its transparency. It is 

considered as a good measure of the quality of water. Turbidity blocks out the light needed by 

submerged aquatic vegetation. It also can raise surface water temperatures above normal because 

the surface facilitate the absorption of heat from sunlight. It can be soil 

in water or chocolate flakes in your favorite milk shake. While chocolate is something we so 

want in our drinks, soil particles are totally undesired. Turbidity Sensor along with a

controller unit takes care of turbidity measurements. Crafted with plastic and some metal

traces, turbidity sensor uses light to convey data concerning turbidity in water. The turbidity 

sensor appears like an Android bot. Two horn like structure, a top to bottom mono material body. 

A black color cap is placed at the bottom of the sensor. Thick alloyed contact legs provide ways 

for connectors to hold to the sensor. A white plastic slab protects the legs from damage. The 

r structure can survive high temperature variations as well as 

mechanical corrosions. Scales are found on the transparent can which enable easy gripping. 

Between the “horns”, a bulge can is seen that holds the thermostat and provides temperature 

Figure 5.1.2 Turbidity Sensor  
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Turbidity is the quantitative measure of the cloudiness of water and suspended particles 

the water loses its transparency. It is 

considered as a good measure of the quality of water. Turbidity blocks out the light needed by 

submerged aquatic vegetation. It also can raise surface water temperatures above normal because 

the surface facilitate the absorption of heat from sunlight. It can be soil 

in water or chocolate flakes in your favorite milk shake. While chocolate is something we so 

want in our drinks, soil particles are totally undesired. Turbidity Sensor along with a micro 

controller unit takes care of turbidity measurements. Crafted with plastic and some metal-alloy 

traces, turbidity sensor uses light to convey data concerning turbidity in water. The turbidity 

re, a top to bottom mono material body. 

A black color cap is placed at the bottom of the sensor. Thick alloyed contact legs provide ways 

for connectors to hold to the sensor. A white plastic slab protects the legs from damage. The 

r structure can survive high temperature variations as well as 

mechanical corrosions. Scales are found on the transparent can which enable easy gripping. 

Between the “horns”, a bulge can is seen that holds the thermostat and provides temperature 
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5.1.3 Ultrasonic sensor: 

Knowing the amount of water in an overhead tank can be one tedious task. 

Usually, you’ll end up climbing up the stairs to the tank and 

you'll you hear the water overflowing from the top. But these days electronic water level 

indicators are available to fix this problem, but they often come with a hefty price tag and are 

usually difficult to install. Most of 

switches, which can be a headache in the long run.

Ultrasonic sensor & Arduino is an amazing and very useful project. The objective of this project 

is to notify the user the amount of water that is present in the overhead water tank. This project 

can be further enhanced to control the water level in the tank by turning it ON, when the water 

level is LOW, and turning it OFF when the water level is HIGH. Thus, the Arduin

indicator helps in preventing wastage of water in overhead tank. This project is wireless so, it is 

easy to install and it can work up to 100 meters. In this project two circuits are used: a transmitter 

circuit and a receiver circuit. The tra

the water level in terms of distance.

using an Ultrasonic module with Arduino. The advantage of this method is that it is contactless, 

so issues like corrosion of the electrodes won’t affect this system. Furthermore, this Arduino 

water level indicator it is much easier to install than regular systems.

Connections: 

Ultra-NodeMCU 

VCC- Vin 

Gnd –Gnd 

Echo –D1 

Trig- D2 

                                                                   

 

Knowing the amount of water in an overhead tank can be one tedious task. 

climbing up the stairs to the tank and checking the level manually or 

you'll you hear the water overflowing from the top. But these days electronic water level 

indicators are available to fix this problem, but they often come with a hefty price tag and are 

usually difficult to install. Most of the available systems use dipped electrodes or float 

which can be a headache in the long run. Wireless Water Level Indicator Using 

Ultrasonic sensor & Arduino is an amazing and very useful project. The objective of this project 

ser the amount of water that is present in the overhead water tank. This project 

can be further enhanced to control the water level in the tank by turning it ON, when the water 

level is LOW, and turning it OFF when the water level is HIGH. Thus, the Arduin

indicator helps in preventing wastage of water in overhead tank. This project is wireless so, it is 

easy to install and it can work up to 100 meters. In this project two circuits are used: a transmitter 

circuit and a receiver circuit. The transmitter circuit makes use of an ultrasonic sensor to measure 

the water level in terms of distance. We present a different approach to knowing the water level 

using an Ultrasonic module with Arduino. The advantage of this method is that it is contactless, 

so issues like corrosion of the electrodes won’t affect this system. Furthermore, this Arduino 

water level indicator it is much easier to install than regular systems. 

                                                                   Figure 5.1.3 Ultrasonic Sensor 
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Knowing the amount of water in an overhead tank can be one tedious task. 

checking the level manually or 

you'll you hear the water overflowing from the top. But these days electronic water level 

indicators are available to fix this problem, but they often come with a hefty price tag and are 

the available systems use dipped electrodes or float 

Wireless Water Level Indicator Using 

Ultrasonic sensor & Arduino is an amazing and very useful project. The objective of this project 

ser the amount of water that is present in the overhead water tank. This project 

can be further enhanced to control the water level in the tank by turning it ON, when the water 

level is LOW, and turning it OFF when the water level is HIGH. Thus, the Arduino water level 

indicator helps in preventing wastage of water in overhead tank. This project is wireless so, it is 

easy to install and it can work up to 100 meters. In this project two circuits are used: a transmitter 

nsmitter circuit makes use of an ultrasonic sensor to measure 

We present a different approach to knowing the water level 

using an Ultrasonic module with Arduino. The advantage of this method is that it is contactless, 

so issues like corrosion of the electrodes won’t affect this system. Furthermore, this Arduino 
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5.1.4 Schematic Diagram 

 

 

5.1.4 Schematic Diagram 
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5.2 Process Diagram  

Figure 5

5.2.1 Test Connections: 

Figure 5

 

Figure 5.2.1 Process Diagram. 

igure 5.2.2 Test Connections 
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5.3 Coding in Arduino IDE:

The open-source Arduino Software (IDE) makes it easy to write code and upload it to the 

board. It runs on Windows, Mac OS X, and Linux. This software can be used with any Arduino 

board. The Arduino Integrated Development 

contains a text editor for writing code, a message area, a text console, a toolbar with buttons for 

common functions and a series of menus. It connects to the Arduino and Genuino hardware to 

upload programs and communicate with them.

are called sketches. These sketches are written in the text editor and are saved with the file 

extension .ino. The editor has features for cutting/pasting and for searching/replacing text. T

message area gives feedback while saving and exporting and also displays errors. The console 

displays text output by the Arduino Software (IDE), including complete error messages and other 

information. The bottom righthand corner of the window displays 

port. The toolbar buttons allow you to verify and upload programs, create, open, and save 

sketches, and open the serial monitor

.
Figure

 

Coding in Arduino IDE: 

source Arduino Software (IDE) makes it easy to write code and upload it to the 

board. It runs on Windows, Mac OS X, and Linux. This software can be used with any Arduino 

The Arduino Integrated Development Environment - or Arduino Software (IDE) 

contains a text editor for writing code, a message area, a text console, a toolbar with buttons for 

common functions and a series of menus. It connects to the Arduino and Genuino hardware to 

municate with them. Programs written using Arduino Software (IDE) 

sketches. These sketches are written in the text editor and are saved with the file 

extension .ino. The editor has features for cutting/pasting and for searching/replacing text. T

message area gives feedback while saving and exporting and also displays errors. The console 

displays text output by the Arduino Software (IDE), including complete error messages and other 

information. The bottom righthand corner of the window displays the configured board and serial 

port. The toolbar buttons allow you to verify and upload programs, create, open, and save 

sketches, and open the serial monitor 

Figure 5.3.1 Arduino IDE 
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source Arduino Software (IDE) makes it easy to write code and upload it to the 

board. It runs on Windows, Mac OS X, and Linux. This software can be used with any Arduino 

or Arduino Software (IDE) - 

contains a text editor for writing code, a message area, a text console, a toolbar with buttons for 

common functions and a series of menus. It connects to the Arduino and Genuino hardware to 

Programs written using Arduino Software (IDE) 

sketches. These sketches are written in the text editor and are saved with the file 

extension .ino. The editor has features for cutting/pasting and for searching/replacing text. The 

message area gives feedback while saving and exporting and also displays errors. The console 

displays text output by the Arduino Software (IDE), including complete error messages and other 

the configured board and serial 

port. The toolbar buttons allow you to verify and upload programs, create, open, and save 
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5.3.1 Steps to operate Arduino Software:
1. Open Arduino IDE 

Figure 5.3.2
 
2. Write the program in the editor space. 

Figure 5.3

 

.1 Steps to operate Arduino Software: 

             Figure 4 
5.3.2 Screen After Opening Arduino IDE 

2. Write the program in the editor space.  

5.3.3 Screen After Writing The program
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program 



 

KGRCET, CSE, 2014-18 
 

3. Before compiling the program go to tools 

Figure 5.3.4 Screen 

4. Compile the program to know whether there are any errors in the program.

Figure 5.3

 

compiling the program go to tools  board  select Arduino/genuine Uno.

Screen For Selection Of Board Before Compiling

Compile the program to know whether there are any errors in the program.

5.3.5 Screen While Compiling Sketch 
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select Arduino/genuine Uno. 

 
For Selection Of Board Before Compiling 

Compile the program to know whether there are any errors in the program. 
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5. Upload the program on to the Arduino board to run the application.

Figure 5.3.6 Screen While Uploading Program To The 

5.3.2 Tool Bar Buttons: 
1. VERIFY: Checks your code for errors compiling it.

     SYMBOL:       
 2. UPLOAD:  Compiles your code and uploads it to the configured board.

      SYMBOL:    
 3. NEW: Creates a new sketch. 

      SYMBOL:  
 4. OPEN: Presents a menu of all the sketches in your sketch

within the current window overwriting its content.

     SYMBOL:  

 
5. SAVE: Saves the sketch. 

    SYMBOL:  

 

5. Upload the program on to the Arduino board to run the application. 

While Uploading Program To The Arduino 

Checks your code for errors compiling it. 

2. UPLOAD:  Compiles your code and uploads it to the configured board. 

 

4. OPEN: Presents a menu of all the sketches in your sketchbook. Clicking one will open 

within the current window overwriting its content. 
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Arduino Board 

book. Clicking one will open it          
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5.3.3 Menu Bar: 

Additional commands are found within the five menus:

The menus are context sensitive, which means only those items relevant to the work currently 

being carried out are available. 

 

 

5.4 Thing Speak: 

According to its developers, "Thing Speak 

application and API to store and retrieve data from things using the 

Internet or via a Local Area Network. Thing Speak enables the creation of sensor logging 

applications, location tracking applications, and a social network of things with status updates".

Thing Speak was originally launched by ioBridge in 2010 as a service in support of IoT 

applications 

Thing Speak has integrated support from the numerical computing software 

Math Works. Allowing Thing Speak users to analyze and v

without requiring the purchase of a Mat lab license from Math works.

Thing Speak has a close relationship with 

documentation is incorporated into the Math works' Mat lab documentation 

enabling registered Math works user accounts as valid login credentials on the Thing Speak 

website. The terms of service and privacy policy of ThingSpeak.com are between the agreeing 

user and Math works, Inc. 

 

 

Additional commands are found within the five menus: File, Edit, Sketch,

The menus are context sensitive, which means only those items relevant to the work currently 

According to its developers, "Thing Speak [23] is an open source Internet of Things

to store and retrieve data from things using the HTTP protocol over the 

Internet or via a Local Area Network. Thing Speak enables the creation of sensor logging 

location tracking applications, and a social network of things with status updates".

Thing Speak was originally launched by ioBridge in 2010 as a service in support of IoT 

Thing Speak has integrated support from the numerical computing software MATLAB

. Allowing Thing Speak users to analyze and visualize uploaded data using Mat lab 

without requiring the purchase of a Mat lab license from Math works. 

Thing Speak has a close relationship with Math works, Inc. In fact, all of the Thing Speak 

cumentation is incorporated into the Math works' Mat lab documentation site and even 

enabling registered Math works user accounts as valid login credentials on the Thing Speak 

f service and privacy policy of ThingSpeak.com are between the agreeing 
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Sketch, Tools, Help. 

The menus are context sensitive, which means only those items relevant to the work currently 

Internet of Things (IoT) 

protocol over the 

Internet or via a Local Area Network. Thing Speak enables the creation of sensor logging 

location tracking applications, and a social network of things with status updates". 

Thing Speak was originally launched by ioBridge in 2010 as a service in support of IoT 

MATLAB from 

isualize uploaded data using Mat lab 

, Inc. In fact, all of the Thing Speak 

and even 

enabling registered Math works user accounts as valid login credentials on the Thing Speak 

f service and privacy policy of ThingSpeak.com are between the agreeing 
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6.1 Android Code: 
 
6.1.1 Signup 

6.1.1.1Signup. Java 

package com.hackathon.firebase.firebasedemo;

import android.app.ProgressDialog;

import android.content.Intent;

import android.os.Bundle; 

import android.support.annotation.NonNull;

import android.support.v7.app.AppCompatActivity;

public class MainActivity extends AppCompatActivity implements View.OnClickList

    private Button Register; 

    private EditText edemail,edpassword;

    private TextView login; 

    private ProgressDialog progressDialog;

    private FirebaseAuth firebaseAuth;

    @Override 

    protected void onCreate(Bundle savedInstanceState) {

        super.onCreate(savedInstanceState);

        setContentView(R.layout.activity_main);

        Register=(Button)findViewById(R.id.register);

        edemail=(EditText)findViewById(R.id.emailed);

        edpassword=(EditText)findViewById(R.id.passed);

        login=(TextView)findViewById(R.id.logintext);

        Register.setOnClickListener(this);

        login.setOnClickListener(this);

        progressDialog=new ProgressDialog(this);

        firebaseAuth=FirebaseAuth.getInstance();

        if(firebaseAuth.getCurrentUser()!=null){

            finish(); 

            startActivity(new Intent(MainActivity.this,ProfileActivity.class));

        } 

    } 

 

        @Override 

        public void onClick(View view) {

 

6. CODING 

package com.hackathon.firebase.firebasedemo; 

android.app.ProgressDialog; 

import android.content.Intent; 

import android.support.annotation.NonNull; 

import android.support.v7.app.AppCompatActivity; 

public class MainActivity extends AppCompatActivity implements View.OnClickList

 

private EditText edemail,edpassword; 

private ProgressDialog progressDialog; 

private FirebaseAuth firebaseAuth; 

protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

setContentView(R.layout.activity_main); 

Register=(Button)findViewById(R.id.register); 

edemail=(EditText)findViewById(R.id.emailed); 

edpassword=(EditText)findViewById(R.id.passed); 

login=(TextView)findViewById(R.id.logintext); 

Register.setOnClickListener(this); 

login.setOnClickListener(this); 

progressDialog=new ProgressDialog(this); 

firebaseAuth=FirebaseAuth.getInstance(); 

uth.getCurrentUser()!=null){ 

startActivity(new Intent(MainActivity.this,ProfileActivity.class));

public void onClick(View view) { 
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public class MainActivity extends AppCompatActivity implements View.OnClickListener{ 

startActivity(new Intent(MainActivity.this,ProfileActivity.class)); 
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            if(view==Register){

                registerUser();

        } 

            if(view==login) 

            { 

                //will open login activity

                startActivity(new Intent(this,LoginActivity.class));

            } 

 

} 

 

    private void registerUser() {

        String email=edemail.getText().toString().trim();

        String pass=edpassword.getText().toString().trim();

        if(TextUtils.isEmpty(email)){

            Toast.makeText(getApplicationContext(),"please enter 

email",Toast.LENGTH_LONG).show();

            return; 

 

        } 

        if(TextUtils.isEmpty(pass)){

            Toast.makeText(getApplicationContext(),"Enter 

password",Toast.LENGTH_LONG).show();

            return; 

 

        } 

        if(!Patterns.EMAIL_ADDRESS.matcher(email).matches()){

            Toast.makeText(getApplicationContext(),"Please Enter valid email 

addresss",Toast.LENGTH_LONG).show();

        } 

        progressDialog.setMessage("Registering user.....");

        progressDialog.show();

        

firebaseAuth.createUserWithEmailAndPassword(email,pass).add

new OnCompleteListener<AuthResult>() {

            @Override 

            public void onComplete(@NonNull Task<AuthResult> task) {

 

                if(task.isSuccessful()){

                    progressDialog.hide();

 

if(view==Register){ 

egisterUser(); 

//will open login activity 

startActivity(new Intent(this,LoginActivity.class)); 

private void registerUser() { 

ail.getText().toString().trim(); 

String pass=edpassword.getText().toString().trim(); 

(email)){ 

(getApplicationContext(),"please enter 

email",Toast.LENGTH_LONG).show(); 

if(TextUtils.isEmpty(pass)){ 

Toast.makeText(getApplicationContext(),"Enter 

password",Toast.LENGTH_LONG).show(); 

if(!Patterns.EMAIL_ADDRESS.matcher(email).matches()){ 

(getApplicationContext(),"Please Enter valid email 

addresss",Toast.LENGTH_LONG).show(); 

progressDialog.setMessage("Registering user....."); 

progressDialog.show(); 

firebaseAuth.createUserWithEmailAndPassword(email,pass).addOnCompleteListener(this, 

new OnCompleteListener<AuthResult>() { 

public void onComplete(@NonNull Task<AuthResult> task) { 

if(task.isSuccessful()){ 

progressDialog.hide(); 
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OnCompleteListener(this, 
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                    Toast.makeText(MainActivity.this,"Successfully 

Registered",Toast.LENGTH_SHORT).show();

                }else{ 

                    Toast.makeText(MainActivity.this,"Could not be 

registered",Toast.LENGTH_SHORT).show();

                } 

 

            } 

        }); 

 

    } 

} 

6.1.1.2 Signup. Xml 
<?xml version="1.0" encoding="utf

<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"

    xmlns:app="http://schemas.android.com/apk/res

    xmlns:tools="http://schemas.android.com/too

    android:layout_width="match_parent"

    android:layout_height="match_parent"

    tools:context="com.hackathon.firebase.firebasedemo.MainActivity"

    <EditText 

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="true"

        android:layout_alignParentTop="true"

        android:layout_marginTop="131dp"

        android:id="@+id/emailed

        android:inputType="textEmailAddress"

        android:hint="Enter Email address"

        android:textColorHint="#000000"

        android:textAlignment="center"

        /> 

    <EditText 

        android:id="@+id/passed"

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="true"

 

Toast.makeText(MainActivity.this,"Successfully 

Registered",Toast.LENGTH_SHORT).show(); 

Toast.makeText(MainActivity.this,"Could not be 

registered",Toast.LENGTH_SHORT).show(); 

xml version="1.0" encoding="utf-8"?> 

RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent" 

android:layout_height="match_parent" 

tools:context="com.hackathon.firebase.firebasedemo.MainActivity"> 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_alignParentTop="true" 

android:layout_marginTop="131dp" 

android:id="@+id/emailed" 

android:inputType="textEmailAddress" 

android:hint="Enter Email address" 

android:textColorHint="#000000" 

android:textAlignment="center" 

android:id="@+id/passed" 

"match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 
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        android:layout_below="@+id/emailed"

        android:hint="Enter Password(alphanumeric)"

        android:inputType="textPassword"

        android:textAlignment="center"

        android:textColorHint="#000000" 

    <Button 

        android:id="@+id/register"

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="true"

        android:layout_below="@+id/passed"

        android:layout_marginTop="22dp"

        android:background="#09bc9f"

        android:text="Register" 

    <TextView 

        android:id="@+id/logintext"

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="true"

        android:layout_below="@+id/r

        android:layout_marginTop="17dp"

        android:text="Already Registered? try login"

        android:textAlignment="center"

        android:textColor="#09bc9f"

        android:textStyle="bold"

</RelativeLayout> 

 

6.1.2 Login: 

6.1.2.1 Login.Java 
package com.hackathon.firebase.firebasedemo;

import android.app.ProgressDialog;

import android.content.Intent;

import android.os.Bundle; 

import android.support.annotation.NonNull;

import android.support.v7.app.AppCompatActivity;

public class LoginActivity extends 

 

android:layout_below="@+id/emailed" 

android:hint="Enter Password(alphanumeric)" 

android:inputType="textPassword" 

android:textAlignment="center" 

android:textColorHint="#000000" /> 

android:id="@+id/register" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_below="@+id/passed" 

android:layout_marginTop="22dp" 

android:background="#09bc9f" 

android:text="Register" /> 

android:id="@+id/logintext" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_below="@+id/register" 

android:layout_marginTop="17dp" 

android:text="Already Registered? try login" 

android:textAlignment="center" 

android:textColor="#09bc9f" 

android:textStyle="bold"/> 

com.hackathon.firebase.firebasedemo; 

android.app.ProgressDialog; 

android.content.Intent; 

android.support.annotation.NonNull; 

android.support.v7.app.AppCompatActivity; 

extends AppCompatActivity implements View.OnClickListener {
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View.OnClickListener { 
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    private EditText edemail,edpassword

    private Button login; 

    private TextView textsign;

    private FirebaseAuth firebaseAuth

    ProgressDialog progressDialog

    @Override 

    protected void onCreate(Bundle savedInstanceState) {

        super.onCreate(savedInstanceState);

        setContentView(R.layout.activity_login);

        edemail=(EditText)findViewById(R.id.logem);

        edpassword=(EditText)findViewById(R.id.logpass);

        login=(Button)findViewById(R.id.logbut);

        textsign=(TextView)findViewById(R.id.textsign);

        login.setOnClickListener(

        textsign.setOnClickListener(

        progressDialog=new ProgressDialog(

        firebaseAuth=FirebaseAuth.

        if(firebaseAuth.getCurrentUser()!=

            finish(); 

            startActivity(new 

        } 

    } 

    @Override 

     

public void onClick(View view) {

        if(view==login) { 

            userLogin(); 

        } 

        if(view==textsign){ 

            startActivity(new 

        } 

         

    } 

 

    private void userLogin() {

        String email=edemail.getText().toString().tr

        String pass=edpassword

        if(TextUtils.isEmpty(email)){

            Toast.makeText(getApplicationContext(),

email",Toast.LENGTH_LONG).show();

 

edpassword; 

; 

firebaseAuth; 

progressDialog; 

onCreate(Bundle savedInstanceState) { 

(savedInstanceState); 

setContentView(R.layout.activity_login); 

=(EditText)findViewById(R.id.logem); 

=(EditText)findViewById(R.id.logpass); 

=(Button)findViewById(R.id.logbut); 

=(TextView)findViewById(R.id.textsign); 

.setOnClickListener(this); 

.setOnClickListener(this); 

ProgressDialog(this); 

=FirebaseAuth.getInstance(); 

.getCurrentUser()!=null){ 

new Intent(LoginActivity.this,ProfileActivity.

onClick(View view) { 

new Intent(this,MainActivity.class)); 

userLogin() { 

.getText().toString().trim(); 

edpassword.getText().toString().trim(); 

(email)){ 

(getApplicationContext(),"please enter 

).show(); 
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            return; 

        } 

        if(TextUtils.isEmpty(pass)){

            Toast.makeText(getApplicationContext(),

password",Toast.LENGTH_LONG).show();

            return; 

        } 

        if(!Patterns.EMAIL_ADDRESS

            Toast.makeText(getApplicationContext(),

addresss",Toast.LENGTH_LONG).show();

        } 

        progressDialog.setMessage(

        progressDialog.show();

        firebaseAuth.signInWithEmailAndPassword(email,pass).addOnCompleteListener(

OnCompleteListener<AuthResult>() {

            @Override 

            public void onComplete(@NonNull Task<AuthResult> task) {

                if(task.isSuccessful()){

                    progressDialog

                    finish(); 

                    startActivity(

Intent(LoginActivity.this,ProfileActivity.

                }else{ 

                    Toast.makeText

Toast.LENGTH_SHORT).show(); 

                } 

        } 

    }); 

} 

} 

 

6.1.2.2 Login. Xml 
<?xml version="1.0" encoding="utf

<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"

    xmlns:app="http://schemas.android.com/apk/res

    xmlns:tools="http://schemas.android.com/tools"

    android:layout_width="match_parent"

    android:layout_height="match_parent"

    tools:context="com.hackathon.firebase.firebasedemo.LoginActivity"

 

(pass)){ 

(getApplicationContext(),"Enter 

).show(); 

EMAIL_ADDRESS.matcher(email).matches()){ 

(getApplicationContext(),"Please Enter valid email 

).show(); 

.setMessage("Logging user....."); 

.show(); 

.signInWithEmailAndPassword(email,pass).addOnCompleteListener(

stener<AuthResult>() { 

onComplete(@NonNull Task<AuthResult> task) { 

(task.isSuccessful()){ 

progressDialog.hide(); 

 

ivity(new 

,ProfileActivity.class)); 

makeText(LoginActivity.this, "Could not login"

version="1.0" encoding="utf-8"?> 

RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent" 

android:layout_height="match_parent" 

tools:context="com.hackathon.firebase.firebasedemo.LoginActivity"> 
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.signInWithEmailAndPassword(email,pass).addOnCompleteListener(new 

"Could not login", 

RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 
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    <EditText 

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_alignParentLeft="tr

        android:layout_alignParentStart="true"

        android:layout_alignParentTop="true"

        android:layout_marginTop="120dp"

        android:id="@+id/logem"

        android:inputType="textEmailAddress"

        android:hint="Enter Email"

        android:textColorHint="#000000"

        android:textAlignment="center"

    <EditText 

        android:id="@+id/logpass"

        android:inputType="textPassword"

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="true"

        android:layout_below="@+id/logem"

        android:layout_marginTop="22dp"

        android:hint="Enter Password(alphanumeric)"

        android:textAlignment="ce

        android:textColorHint="#000000" 

    <Button 

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_alignParentEnd="true"

        android:layout_alignParentRight="true"

        android:layout_below="@+id/logpass"

        android:layout_marginTop="13dp"

        android:id="@+id/logbut"

        android:background="#09bc9f"

        android:text="Login" 

        android:textAlignment="center"

    <TextView 

        android:layout_width="ma

        android:layout_height="wrap_content"

        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="true"

 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_alignParentTop="true" 

android:layout_marginTop="120dp" 

android:id="@+id/logem" 

android:inputType="textEmailAddress" 

android:hint="Enter Email" 

android:textColorHint="#000000" 

android:textAlignment="center"/> 

android:id="@+id/logpass" 

android:inputType="textPassword" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_below="@+id/logem" 

android:layout_marginTop="22dp" 

android:hint="Enter Password(alphanumeric)" 

android:textAlignment="center" 

android:textColorHint="#000000" /> 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentEnd="true" 

android:layout_alignParentRight="true" 

d:layout_below="@+id/logpass" 

android:layout_marginTop="13dp" 

android:id="@+id/logbut" 

android:background="#09bc9f" 

 

android:textAlignment="center"/> 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 
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        android:layout_below="@+id/logbut"

        android:layout_marginTop="11dp"

        android:id="@+id/textsign"

        android:text="Didn't Registered? Register Here"

        android:textAlignment="center"

        android:textColor="#09bc9f"

        android:textStyle="bold"

</RelativeLayout> 

6.1.3 Dashboard: 

6.1.3.1 Status. Java 

package com.hackathon.firebase.firebasedemo;

import android.content.Intent; 

import android.os.Bundle; 

import android.support.v7.app.AppCompatActivity;

public class StatusActivity extends AppCompatActivity implements View.OnClickListener{

    EditText Name,Mobile,Device,Location;

    TextView click,back; 

    DatabaseReference databaseReference; 

    FirebaseUser firebaseUser; 

    FirebaseDatabase firebaseDatabase; 

    FirebaseAuth firebaseAuth; 

    @Override 

    protected void onCreate(Bundle savedInstanceState) {

        super.onCreate(savedInstanceState); 

        setContentView(R.layout.activity_status);

        Name=(EditText)findViewById(R.id.Name);

        Location=(EditText)findViewById(R.id.Location);

        Device=(EditText)findViewById(R.id.Device);

        Mobile=(EditText)findViewById(R.id.Mobile);

        click=(TextView)findViewById(R.id.textView);

        click.setOnClickListener(this); 

    } 

 

    @Override 

    public void onClick(View view) { 

        if(view==click){ 

            Checkdetails(); 

        } 

 

android:layout_below="@+id/logbut" 

android:layout_marginTop="11dp" 

d/textsign" 

android:text="Didn't Registered? Register Here" 

android:textAlignment="center" 

android:textColor="#09bc9f" 

android:textStyle="bold"/> 

firebase.firebasedemo; 

import android.support.v7.app.AppCompatActivity; 

public class StatusActivity extends AppCompatActivity implements View.OnClickListener{ 

EditText Name,Mobile,Device,Location; 

protected void onCreate(Bundle savedInstanceState) { 

setContentView(R.layout.activity_status); 

Name=(EditText)findViewById(R.id.Name); 

Location=(EditText)findViewById(R.id.Location); 

Device=(EditText)findViewById(R.id.Device); 

Mobile=(EditText)findViewById(R.id.Mobile); 

click=(TextView)findViewById(R.id.textView); 
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    } 

    private void Checkdetails() { 

        Toast.makeText(this, "OK", Toast.LENGTH_SHORT).show();

        String N,L,M,D; 

        N=Name.getText().toString().trim(); 

        M=Mobile.getText().toString().trim(); 

        D=Device.getText().toString().trim(); 

        L=Location.getText().toString().trim();

        if(N.isEmpty()){ 

            Name.setError("Height Mandatory");

        } 

        if(M.isEmpty()){ 

            Mobile.setError("Capacity Mandatory");

        } 

        if(D.isEmpty()){ 

            Device.setError("Enter Device ID");

        } 

        if(L.isEmpty()){ 

            Location.setError("Location Mandatory");

        } 

        AddDevice addDevice=new AddDevice(N,M,D,L);

        FirebaseUser user=firebaseAuth.getCurrentUser();

        databaseReference.child(user.getUid()).setValue(addDevice);

        startActivity(new Intent(getApplicationContext(),ProfileActivity.class)

        Toast.makeText(getApplicationContext(),"Data Saved Successfully",Toast.LENGTH_LONG).show();

    } 

} 

6.1.3.2 Status. Xml: 
<?xml version="1.0" encoding="utf

<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"

    xmlns:app="http://schemas.android.com/apk/res

    xmlns:tools="http://schemas.android.com/tools"

    android:layout_width="match_parent"

    android:layout_height="match_parent"

    tools:context="com.hackathon.firebase.firebasedemo.StatusActivity"

    android:background="@drawable/nessuka"

 

    <EditText 

        android:id="@+id/Device"

 

Toast.makeText(this, "OK", Toast.LENGTH_SHORT).show(); 

 

 

L=Location.getText().toString().trim(); 

Name.setError("Height Mandatory"); 

Mobile.setError("Capacity Mandatory"); 

Device.setError("Enter Device ID"); 

Location.setError("Location Mandatory"); 

AddDevice addDevice=new AddDevice(N,M,D,L); 

FirebaseUser user=firebaseAuth.getCurrentUser(); 

databaseReference.child(user.getUid()).setValue(addDevice); 

startActivity(new Intent(getApplicationContext(),ProfileActivity.class)); 

Toast.makeText(getApplicationContext(),"Data Saved Successfully",Toast.LENGTH_LONG).show();

xml version="1.0" encoding="utf-8"?> 

RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"

app="http://schemas.android.com/apk/res-auto" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent" 

android:layout_height="match_parent" 

tools:context="com.hackathon.firebase.firebasedemo.StatusActivity" 

roid:background="@drawable/nessuka"> 

android:id="@+id/Device" 
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RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 
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        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_alignParentLeft="true"

        android:layout_alignParentSt

        android:layout_marginTop="13dp"

        android:hint="Enter Device ID"

        android:inputType="number"

        android:textAlignment="center"

        android:textColor="#000000"

        android:textColorHint="#000000" 

<EditText 

        android:id="@+id/Mobile"

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_above="@+id/Location"

        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="true

        android:layout_marginBottom="18dp"

        android:hint="Enter Your Mobile"

        android:inputType="number"

        android:textAlignment="center"

        android:textColor="#000000"

        android:textColorHint="#000000" 

    <EditText 

        android:id="@+id/Location"

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_above="@+id/textView"

        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="tru

        android:layout_marginBottom="18dp"

        android:hint="Enter Device Location"

        android:inputType="number"

        android:textAlignment="center"

        android:textColor="#000000"

        android:textColorHint="#000000" 

    <EditText 

        android:id="@+id/Name"

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_marginTop="13dp" 

android:hint="Enter Device ID" 

android:inputType="number" 

android:textAlignment="center" 

android:textColor="#000000" 

android:textColorHint="#000000" />  

android:id="@+id/Mobile" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_above="@+id/Location" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_marginBottom="18dp" 

android:hint="Enter Your Mobile" 

android:inputType="number" 

android:textAlignment="center" 

android:textColor="#000000" 

android:textColorHint="#000000" /> 

android:id="@+id/Location" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_above="@+id/textView" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_marginBottom="18dp" 

android:hint="Enter Device Location" 

android:inputType="number" 

android:textAlignment="center" 

android:textColor="#000000" 

android:textColorHint="#000000" /> 

android:id="@+id/Name" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 
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        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="true"

        android:layout_below="@+id/Device

        android:layout_marginTop="26dp"

        android:hint="Enter Your Name"

        android:inputType="text"

        android:textAlignment="center"

        android:textColor="#000000"

        android:textColorHint="#000000" 

    <TextView 

        android:id="@+id/textView"

        android:layout_width="match_parent"

        android:layout_height="wrap_content"

        android:layout_alignParentBottom="true"

        android:layout_alignParentLeft="true"

        android:layout_alignParentStart="true"

        android:layout_marginBottom="207dp"

        android:text="Click Here to Save"

        android:textAlignment="center"

        android:textColor="#000000"

        android:textSize="12pt" 

</RelativeLayout> 

 

6.2 Arduino Uno IDE Code:

/* 

# This sample code is used to test the pH meter V1.0.

# Editor : YouYou 

# Ver : 1.0 

# Product: analog pH meter 

# SKU : SEN0161 

*/ 

int data; 

#define SensorPin A0 //pH meter Analog output to Arduino Analog Input 0

#define Offset 2.15 //deviation compensate

#define LED 13 

 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_below="@+id/Device" 

android:layout_marginTop="26dp" 

android:hint="Enter Your Name" 

android:inputType="text" 

android:textAlignment="center" 

android:textColor="#000000" 

android:textColorHint="#000000" /> 

droid:id="@+id/textView" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_alignParentBottom="true" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_marginBottom="207dp" 

android:text="Click Here to Save" 

android:textAlignment="center" 

android:textColor="#000000" 

android:textSize="12pt" /> 

Arduino Uno IDE Code: 

code is used to test the pH meter V1.0. 

#define SensorPin A0 //pH meter Analog output to Arduino Analog Input 0 

#define Offset 2.15 //deviation compensate 
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#define samplingInterval 20 

#define printInterval 800 

#define ArrayLenth 40 //times of collection

int pHArray[ArrayLenth]; //Store the average value of the sensor feedback

int pHArrayIndex=0; 

void setup(void) 

{ 

pinMode(LED,OUTPUT); 

Serial.begin(9600); 

//Serial.println("pH meter experiment!"); //Test the serial monitor

} 

void loop(void) 

{ 

static unsigned long samplingTime = millis();

static unsigned long printTime = millis();

static float pHValue,voltage; 

if(millis()-samplingTime > samplingInterval)

{ 

pHArray[pHArrayIndex++]=analogRead(SensorPin);

if(pHArrayIndex==ArrayLenth)pHArrayIndex=0;

voltage = avergearray(pHArray, ArrayLenth)*3.3/1024;

pHValue = 3.5*voltage-Offset; 

samplingTime=millis(); 

} 

if(millis() - printTime > printInterval) //Every 800 mill

state of the LED indicator 

{ 

//Serial.print("Voltage:"); 

//Serial.print(voltage,2); 

 

#define ArrayLenth 40 //times of collection 

int pHArray[ArrayLenth]; //Store the average value of the sensor feedback 

erial.println("pH meter experiment!"); //Test the serial monitor 

static unsigned long samplingTime = millis(); 

static unsigned long printTime = millis(); 

samplingTime > samplingInterval) 

pHArray[pHArrayIndex++]=analogRead(SensorPin); 

if(pHArrayIndex==ArrayLenth)pHArrayIndex=0; 

voltage = avergearray(pHArray, ArrayLenth)*3.3/1024; 

printTime > printInterval) //Every 800 milliseconds, print a numerical, convert the 
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//Serial.print(" pH value: "); 

Serial.println(pHValue,2); 

data=(int) pHValue; 

Serial.write(data); 

//Serial.print(data); 

digitalWrite(LED,digitalRead(LED)^1);

printTime=millis(); 

} 

} 

double avergearray(int* arr, int number){

int i; 

int max,min; 

double avg; 

long amount=0; 

if(number<=0){ 

//Serial.println("Error number for the array to avraging!/n");

return 0; 

} 

if(number<5){ //less than 5, calculated directly statistics

for(i=0;i<number;i++){ 

amount+=arr[i]; 

} 

avg = amount/number; 

return avg; 

}else{ 

if(arr[0]<arr[1]){ 

min = arr[0];max=arr[1]; 

} 

else{ 

 

digitalWrite(LED,digitalRead(LED)^1); 

double avergearray(int* arr, int number){ 

//Serial.println("Error number for the array to avraging!/n"); 

//less than 5, calculated directly statistics 
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min=arr[1];max=arr[0]; 

} 

for(i=2;i<number;i++){ 

if(arr[i]<min){ 

amount+=min; //arr<min 

min=arr[i]; 

}else { 

  if(arr[i]>max) 

  { 

  amount+=max; //arr>max 

  max=arr[i]; 

  } 

    else{ 

    amount+=arr[i]; //min<=arr<=max

    } 

}//if 

}//for 

avg = (double)amount/(number-2);

}//if 

return avg; 

} 

 
 
 
 
 
 
 
 
 
 
 
 

 

amount+=arr[i]; //min<=arr<=max 

2); 
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7.1 Input: 
 

Input Design plays a vital role in the life cycle of software development, it requires very 

careful attention of developers. The input design is to feed data to the application as accurate as 

possible. So inputs are supposed to be designed effectively so that the errors occurring while 

feeding are minimized. According to Software Engineering Concepts, the input forms or screens 

are designed to provide to have a validation control over the input limit, range

validations. 

This system has input screens in almost all the modules. Error messages are developed to 

alert the user whenever he commits some mistakes and guides him in the right way so that 

invalid entries are not made. Let us see deepl

Input design is the process of converting the user created input into a computer

format. The goal of the input design is to make the data entry logical and free from errors. The 

error is in the input are controlled b

user-friendly manner. The forms have been designed in such a way during the processing the 

cursor is placed in the position where must be entered. The user is also provided within an option 

to select an appropriate input from various alternatives related to the field in certain cases.

 
Validations are required for each data entered. Whenever a user enters an erroneous data, 

error message is displayed and the user can move on to the subsequent pages a

the entries in the current page. 
 

 

 
 
 
 
 
 
 
 
 
 

 

7. INPUT & OUTPUT 
 

Input Design plays a vital role in the life cycle of software development, it requires very 

careful attention of developers. The input design is to feed data to the application as accurate as 

inputs are supposed to be designed effectively so that the errors occurring while 

feeding are minimized. According to Software Engineering Concepts, the input forms or screens 

are designed to provide to have a validation control over the input limit, range 

This system has input screens in almost all the modules. Error messages are developed to 

alert the user whenever he commits some mistakes and guides him in the right way so that 

invalid entries are not made. Let us see deeply about this under module design. 

Input design is the process of converting the user created input into a computer

format. The goal of the input design is to make the data entry logical and free from errors. The 

error is in the input are controlled by the input design. The application has been developed in 

friendly manner. The forms have been designed in such a way during the processing the 

cursor is placed in the position where must be entered. The user is also provided within an option 

t an appropriate input from various alternatives related to the field in certain cases.

Validations are required for each data entered. Whenever a user enters an erroneous data, 

error message is displayed and the user can move on to the subsequent pages after completing all 
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Input Design plays a vital role in the life cycle of software development, it requires very 

careful attention of developers. The input design is to feed data to the application as accurate as 

inputs are supposed to be designed effectively so that the errors occurring while 

feeding are minimized. According to Software Engineering Concepts, the input forms or screens 

 and other related 

This system has input screens in almost all the modules. Error messages are developed to 

alert the user whenever he commits some mistakes and guides him in the right way so that 

Input design is the process of converting the user created input into a computer-based 

format. The goal of the input design is to make the data entry logical and free from errors. The 

y the input design. The application has been developed in 

friendly manner. The forms have been designed in such a way during the processing the 

cursor is placed in the position where must be entered. The user is also provided within an option 

t an appropriate input from various alternatives related to the field in certain cases. 

Validations are required for each data entered. Whenever a user enters an erroneous data, 

fter completing all 
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7.2 Output: 

7.2.1 Simulation and Results:

 Snapshots of the test results are shown to get a better idea of the desired output. This 

chapter deals with the design testing and simulation results. 

7.2.2 Program Under Execution:

 

 
Figure 

 
 
 
 
 
 
 
 
 

 

Simulation and Results: 

of the test results are shown to get a better idea of the desired output. This 

chapter deals with the design testing and simulation results.  

Execution: 

Figure 7.2.1 Program Under Execution  
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7.2.3 Successful Execution 

7.2.2 

7.2.4 Results Of Drinking Water:

Figure 
 

 

 Of The Program: 

.2.2 After Successful Execution 
 

.2.4 Results Of Drinking Water: 

Figure 7.2.3 Result Of Drinking Water 
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7.2.5 Result Of Lemon Water:
 

Figure 

7.2.6 Result Of Soap Water:

7

 

Water: 

Figure 7.2.4 Result Of Lemon Water 
 

Water: 

7.2.5Result Of Soap Water 
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8.1 Testing Introduction:
 

Software testing is a process used to identify the correctness, completeness, and quality 

of a developed computer software. It includes a set of activities conducted with the intent

finding errors in software so that it could be corrected before the product is provided to the end 

users. Because of the fallibility of its human designers and its own abstract, complex nature, 

software development must be accompanied by quality assura

developers to spend 40% of the total project time on testing.

8.2 Test Cases: 
 

Test case, in software engineering, is a set of conditions under which a tester will 

determine whether an application/software system or on

not. 

8.2.1 Test Cases For Login Page
 
 
 

S no. Test Case 
  
1 With Empty mandatory field click

 Submit. 

  
2 Wrong id/password

  

  

 
Table 8.2.

 
These test cases ensure that the login screen works fine in restricting invalid users or 

incorrect user credentials while logging into the system.

 
As it is a dynamic login screen which is accessed by all the users this is to ensure that 

minimal security is provided while accessing the system and use its functions.
 

 

8. Testing  
: 

Software testing is a process used to identify the correctness, completeness, and quality 

of a developed computer software. It includes a set of activities conducted with the intent

finding errors in software so that it could be corrected before the product is provided to the end 

users. Because of the fallibility of its human designers and its own abstract, complex nature, 

software development must be accompanied by quality assurance activities. It is not unusual for 

developers to spend 40% of the total project time on testing. 

Test case, in software engineering, is a set of conditions under which a tester will 

determine whether an application/software system or one of its features is working properly or 

or Login Page: 

Expected Output 
 

With Empty mandatory field click It will give message that “Please fill in this
Field”. 

 
Wrong id/password It will give message that “You are Not

Authorized.”. 

 

2.1 Test Cases Table For Login Page 

These test cases ensure that the login screen works fine in restricting invalid users or 

incorrect user credentials while logging into the system. 

dynamic login screen which is accessed by all the users this is to ensure that 
minimal security is provided while accessing the system and use its functions. 

 

 Page 69 

Software testing is a process used to identify the correctness, completeness, and quality 

of a developed computer software. It includes a set of activities conducted with the intent of 

finding errors in software so that it could be corrected before the product is provided to the end 

users. Because of the fallibility of its human designers and its own abstract, complex nature, 

nce activities. It is not unusual for 

Test case, in software engineering, is a set of conditions under which a tester will 

e of its features is working properly or 

It will give message that “Please fill in this 

message that “You are Not 

These test cases ensure that the login screen works fine in restricting invalid users or 

dynamic login screen which is accessed by all the users this is to ensure that 
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8.2.2 Login Page Test: 
 

    
Fig. 

 
 
 
 
 
 
 

 

Fig. 8.2.1 Test Cases for Login Page 
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8.2.3 Test Cases for Field’s 
 
 
 

 
 

8.2.2 Test Cases for F

The user creation is accompanied with various warning messages while the system 

administrator enters invalid or incorrect inputs or tries to create user with empty fields 

that are required to be enter. 

 

 

 

 

s Entry: 

  

.2 Test Cases for Field’s Entry 
 

The user creation is accompanied with various warning messages while the system 

administrator enters invalid or incorrect inputs or tries to create user with empty fields 
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The user creation is accompanied with various warning messages while the system 

administrator enters invalid or incorrect inputs or tries to create user with empty fields 
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8.2.4 Successful Registration

If user entered mail id which ends with @***

alphanumeric then result will be Successful Registered

 

 

 
8.2

 

.2.4 Successful Registration: 

user entered mail id which ends with @***. ** And 

alphanumeric then result will be Successful Registered 

8.2.3 Successful Registration 
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8.2.5 Failed Registration: 

If the user id already exists

 
 

 

 
 
 
 
 
 
 

 

 

exists, then a message pops up stating “Could not be Register

 

8.2.4 Failed to Register 
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8.2.6 User Entry Field’s  
 

 
 

 

    

8.2.5 User Entry Field’s  
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8.2.7 User Empty Field’s Test:

If user does not entered any fields like tank height and

8.2.

 

Test: 

If user does not entered any fields like tank height and capacity result will be as shown follow

 
 

8.2.6 User Empty Field’s Test 
 
 
 

 

 Page 75 

capacity result will be as shown follow 
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8.2.8 Changes In Output Based On pH Value

8.2.8.1 pH > 7: 

The output shows “Dangerous water

 

ges In Output Based On pH Value:  

Dangerous water” because of pH value is >7. 

 
 

8.2.7 pH > 7 Output 
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8.2.8.2 pH < 7: 

The output shows “water 

 

 is not ready to use” because of pH value is <7. 

8.2.8 pH< 7 Output 

 

 

 

 Page 77 

 

 



 

KGRCET, CSE, 2014-18 
 

8.2.8.3 pH =7: 

 The output shows 

 

 
 
 
 
 
 

 

The output shows “water is ready to use” because of pH value is = 

 
 

8.2.9 pH = 7 Output 
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= 7.  
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CONCLUSION
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In this project, we are created a Product/Kit which will check the purity and level of water 

contain in the tank based on pH and Turbidity values present in the water by

technology. These values are stored in the cloud 

have developed an Android Mobile Application namely 

user can view and check the status of water , details of water tank level and the number of water 

tank present in the present area. The

dynamic dashboard will be appeared, user has to enter two fields those are height and total 

capacity of the water then user can know whether the water can ready to use or not ready to use 

or dangerous water based on sensor values through the 

 We have provided the list of various technologies that have been used and various 

programming languages. There are different UML diagrams to facilitate any reader to 

understand the design of the application.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

9. CONCLUSION 
 

In this project, we are created a Product/Kit which will check the purity and level of water 

contain in the tank based on pH and Turbidity values present in the water by

. These values are stored in the cloud and this can be used for further reference

have developed an Android Mobile Application namely NESSUKA Through this application 

user can view and check the status of water , details of water tank level and the number of water 

tank present in the present area. The mobile application has Registration and Login pages so that 

dynamic dashboard will be appeared, user has to enter two fields those are height and total 

capacity of the water then user can know whether the water can ready to use or not ready to use 

erous water based on sensor values through the NESSUKA mobile application.

We have provided the list of various technologies that have been used and various 

programming languages. There are different UML diagrams to facilitate any reader to 

design of the application. 
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In this project, we are created a Product/Kit which will check the purity and level of water 

contain in the tank based on pH and Turbidity values present in the water by using IOT 

n be used for further reference. We 

Through this application 

user can view and check the status of water , details of water tank level and the number of water 

mobile application has Registration and Login pages so that 

dynamic dashboard will be appeared, user has to enter two fields those are height and total 

capacity of the water then user can know whether the water can ready to use or not ready to use 

mobile application. 

We have provided the list of various technologies that have been used and various 

programming languages. There are different UML diagrams to facilitate any reader to 
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FUTURE SCOPE
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This project could be extended

sensors to check other parameters of water

accurate values to the User . The 

the user can access to multiple KIT/Product’s by 

Application the user can buy our product and also we are providing the Customer Service to our 

user through Application. In the Future we will intimate our User about the status of the 

Application by giving the notification daily once and moreover our Application is not secured

that we will provide more secure features to our Application in Further process

in User Interface of application. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

10. FUTURE SCOPE 

 

This project could be extended for Future Scope as the project can be add more

sensors to check other parameters of water Quality and Purification which can give more 

to the User . The user can have more than one kit, so that by using one user ID 

multiple KIT/Product’s by using same mobile application. Through our 

an buy our product and also we are providing the Customer Service to our 

user through Application. In the Future we will intimate our User about the status of the 

Application by giving the notification daily once and moreover our Application is not secured

that we will provide more secure features to our Application in Further process. 
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add more equivalent 

which can give more 

so that by using one user ID 

using same mobile application. Through our 

an buy our product and also we are providing the Customer Service to our 

user through Application. In the Future we will intimate our User about the status of the 

Application by giving the notification daily once and moreover our Application is not secured, so 

. We can improve 
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