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Abstract

The Internet of Things enables to accumulate, dissect, and react upon the dew point of data from things. Things or objects can be
sensors or actuators. Gadgets are huge variety of devices together with solar monitoring, coronary heart monitoring implants,
electric, wearable, domestic automation and vehicles with built-in sensors, or subject operation devices that help smoke jumper
in seek and get better operations. This sensor attached to devices will retrieve the environmental data for user requirements. Solar
energy is the sunlight that reaches the Earth; this solar energy is also called as solar radiation. For example, having produced sun
radiation for hundreds of thousands of years via nuclear fusion, the power house produces so much strength that the amount of
sunlight that reaches the earth in a single hour should meet the electricity needs of the complete global for an entire twelve
months. Sun electricity is used to without delay convert to warmness water or space. On this procedure, the power within the
form of sun radiation is converted into thermal or heat electricity. Solar electricity also can be converted into electricity through
photovoltaic or solar electricity plant life. This application defines, the representation of the power from the solar panels that can
be monitored remotely i.e. The Internet of Things brings everything together and allows us to interact with our panels. Using this
we can:

— Create a channel and collect parameters from solar panels

— Analyze and Visualize parameters.

— Act on the dew points.

The collection of data sets from the client i.e. solar panels via the communication media through wireless or wired medium. The
data interpretation between the panels and the represented values will be in the HTTP format. The panels will be with unique
sensor called nodes, that group of nodes is formed clusters where each cluster can contain maximum of 25 nodes and the of the
node information is sent to the gateways where each gateway can contain maximum of 5 clusters and that of each user can
contain maximum of 100 gateways. This collected data will be represented in the form of the table that of where you can
represent the collected data record in the form of the any cart form and that of where all will be read data set and of that will be
appropriate action will be taken if any required.

Keywords: Internet of Things, Solar Panels

I. INTRODUCTION

The Internet of Things (IoT) is the network of physical objects or “things” embedded with electronics, software, sensors, and
network connectivity, which enables these objects to pick up and exchange information. The Internet of Things allows objects to
be sensed and controlled remotely across the existing network infrastructure; this will help in creating chances for more direct
integration between the physical world and computer-based schemes, and resulting in improved efficiency, accuracy and
economic welfare. Each matter is uniquely identifiable through its embedded computing system but is able to interpret within the
existing internet infrastructure. The Internet of Things (IoTs) can be reported as connecting everyday objects like smart-phones,
Internet TVs, sensors and actuators to the Internet where the devices are intelligently linked together enabling new kinds of
communication between things and people, and between things themselves.

Solar panels are devices which convert sunlight into electricity, this is renewable energy. The panels are made up small cells
within it, loads of small cells spread over a large country can function in concert to generate adequate power to employ. The
more sunlight hits the cell the more energy is brought forward. This solar panel has to be monitored for the correct working of
the panels or even the cells within. This is monitored remotely with the assistant of a good communication medium of
information contagion. The communication network with 10T helped in monitoring of solar panels in a large field. Where solar
panels are the source of sunlight, the panels will be having sensors to it, i.e. each control board will be presented as nodes and the
no. of nodes make up the cluster and each cluster has to communicate with the gateway to forward the data in a wireless
medium. In this application the use of solar panels, to gather information from a source, analyse the data, and work on the data
based on the outcomes of the psychoanalysis. Here are 3 modules occurring apart, those are explained in the future and they are:

—  Admin Part
—  Client Part
— Data Format
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A. Admin Part

Admin part means the server side where the creation or the any re applying of the client information on to the web pages will be
done. The admin is one who possesses the rights of creation of the new user information on to the pages with that conception of a
unique ID and password for the user to see his profile. The customer who has filed with the administration will be in the list of
the company from the admin point of use and the help desk will have the info of the constitutions for the company usage. The
gateway or the profile of the user will be added with the request of the user. The gateway will have the cluster and nodes inside,
where each gateway will have clusters that of clusters will have number of nodes those nodes are the panels with the detector.

The PHP and HTML are the basic use for creation of web pages where the Java script Ajax and the JSON are used to record
the correct data. The connections are executed with the PHP and that of MySql is used for database.

& Client Part

The client component will be the user who has got registered with the company. Each user will receive a unique ID and
password with the help of it the user gets logged to their web pages. The customer will own the zone information’s and
dashboard, within all gateways, cluster and node information will be present. The clients are the panels with the sensors for the
parameter reading will be connected with to the other. The parameters are the voltage, current, temperature and the power of
each panel will be read and acquainted to the customer with the zone info. The other modules are tested node and the alarm
settings, the test node is rough to control is the panel working fine and that of any misconception or any problem with the panel
will get to know with test node and that of the turning of the node can be managed with the help of this. The alert setting is about
the setting the limits for each cluster of any particular gateway. The boundary has two parameters upper limit and lower bound, if
the boundary of whatever node is cut through the intimation will be presented to the client in the email or an SMS form. This
parameter read will be encrypted and decrypted with the help of JSON where that of the transmission of the information across
the wireless medium has served with the aid of the REST HTTP format. REST sends the information in the URL format where
the data reading will be bind with the avail of the unique id of each node of gateways. Each node will hold 3 readings separated
by the ‘&’ and a unique key for each sensor data. This agency is in the key value pair.

. Data Format

The information or the parameters read from the panels have to be presented on the client web pages. Read the parameters from
the panel will be coded in the contour of a URL. The gathered information will be presented in the shape of the table that of
where you can represent the collected data record in the form of the any cart form and that of where all will be read data set and
of that will be appropriate action will be required if any needed. The clients send the data in the HTTP of data of different nodes.
From this communication to take place between the client and the server the REST API is utilized with the helper of the JSON
technology, where REST stands for Representational State Transfer. It is an architecture style for creating network based
applications. Key properties of REST are client-server communication, stateless protocol, cacheable, layered implementation
and uniform interface. In REST architecture resources are accessed using an interface over HTTP or similar protocols. Mostly
HTTP is used over methods GET, PUT, POST, and DELETE wherein we can use other protocols also in REST architecture.
Resources are uniquely identified using URI. A web service that conforms to the constraints of REST is calling RESTful web
services. The characteristics of REST are stateless, client server, cacheable communication protocol. JSON is a lightweight data
interchange format easy and write format, this is similar to a key value pair where key will represent the form of id and where of
value will be the data of the unique getaway. The decode () and encode () are utilized for encryption and decryption of the data to
communicate between the customer and the host. RESET is to pick up the information from a gateway in the form of url this will
be sent to the application this data will be coded with the help of JSON.

£2.  Problem Statement

Monitoring of large area of solar panels on a single monitor remotely, the proposed scheme will receive a dedicated host PC with
respect to system and offers a novel communication protocol to monitor and control the solar panels with more than just the
switching functionality. The energy generated will increase with the aid of regular monitoring of the panels and less expense as
the faults or any emergency will be suggested to the respected user.

The application is about the presenting a low cost and flexible solar panel control and monitoring system utilizing an
embedded micro-web host, with IP connectivity for accessing and checking devices and appliances remotely using a web
application. Restful based Web services as an interoperable application layer that can be immediately mixed into other
application areas like e-health care services, monitoring systems, utility, distribution, or even vehicular area networks.

I1. LITERATURE SURVEY

The Internet was a network of networks, linking various government and academic computers together to share information.
What has changed increasingly over the past two decades is the ability to connect remote and mobile “things” or “machines” or
“assets” to the Internet or corporate Intranets through the role of wireless communications and low-cost
sensors/computing/storage. In a sense, the Internet is amplifying from a net of computers to a network of things. Object in the
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Earth is transitioning to become a data processor that happens to be linked to a network using the IP protocol[1]. The confluence
of efficient wireless protocols, improved sensors, cheaper processors, and a number of startups and established companies
producing the necessary management and application software has finally arrived at the concept of the Internet of Things
mainstream. The driver of all this connectivity is basically the desire to “add value” to products or services. These additional
profits from connecting everything to the Internet are roughly evenly distributed between increased asset utilization, increased
employee productivity, better logistics management, better client experiences, and increased R&D productivity[3]. The
applications that appear to be prime for 10T disruption include home automation, appliances of all cases, wearable computing
devices, home health care, retail and warehousing inventory management, connected farms/agriculture equipment, solar energy
generation and likely many more are still being formulated.

In sum, the 10T will create tens of billions of dollars of new revenues per year for telecom service providers, semiconductor
vendors, software application vendors, and merchandise vendors, and potentially create substantial market share shakeups,
especially in end markets not used to the pace of engineering-based competitor. 10T is one of the quickest-developing technology
trends, where all types of devices and machines are connected and “talk” to one another[7].

To come up to this issue, solar energy companies can embrace the Internet of Things, also known as the Internet of
Everything. Generally defined as the universe of more Internet-connected endpoints designed with machine-to-machine
interactivity, 10T has the potential to dramatically transform energy companies, according to Cisco. For instance, a solar energy
company can put in sensors on panels to monitor their execution and provide real-time insight to site management teams.

Solar automation can be described as introduction of engineering inside the solar panel environment to provide convenience,
comfort, security and energy efficiency to its occupants [5]. Adding intelligence to solar environment can offer increased quality
of life for the elderly and handicapped people who might otherwise require caregivers or institutional care. With the entry of the
Internet of Things, the research and implementation of automation are getting more popular [6].

XMPP, previously known as Jabber, is a protocol originally designed for use in instant messaging. Early 10T developers were
interested in the XMPP because of its real-time nature. It offers low latency communication back to a single, central server.
Exosite offers an XMPP-based API that was acquired for usage in applications where latency is the highest priority. However,
XMPP has a number of problems that make it somewhat unsuitable for embedded 10T applications. As an XML-based protocol,
XMPP is very verbose, even more so than HTTP, and has heavy data overhead. A single request/answer exchange to transmit
one byte of data from a gimmick to the server is more than 0.5 kB.

With the speedy growth of 10T, new protocols have been made specifically to fit the needs of IoT systems and devices,
including, the Message Queue Telemetry Transport (MQTT) protocol and the Constrained Application Protocol (cap). These
protocols offer the benefit of being designed to be efficient and potent with the types of workloads found in 10T. All the same,
they do fall behind in the areas of platform library support and general maturity of design when compared to the more
established protocols.

CoAP is a new protocol that was recently finalized by the Internet Engineering Task Force in memo RFC 7252. CoAP was
planned for use with resource-constrained embedded devices, both in terms of computation and connectivity, while remaining
very extensible. It was also designed specifically to accommodate problems that are likely to be encountered in a global loT
device fleet deployment. The semantics of CoAP were designed to closely model those of HTTP, so developers that are already
experienced with HTTP can get up to speed more quickly, and applications developed using HTTP can be immediately applied
to applications using CoAP. Nevertheless, unlike like HTTP, which is text-based and uses TCP, CoAP is a binary protocol that is
carried over UDP. Being a binary protocol reduces its data overhead, while its use of UDP increases its flexibility in
communication models and its ability to reduce reaction times. This means coap is not restricted to just the semantics of HTTP.
One of the benefits of using HTTP semantics on top of CoAP’s UDP rather than HTTP’s TCP is that a device can more easily
utilize the same protocol code to talk to the cloud and other devices on the local net. It can still engage in group communication
with IP multicast.

Unlike HTTP, CoAP is an asynchronous request/response protocol over a datagram oriented transport such as UDP. The
node/server architecture of HTTP is slightly different in CoAP as endpoints do not assume a so clear role. The architecture of
coap is separated into two layers, a message layer in charge of reliability and sequencing and a request/response layer in charge
of mapping requests to responses and their semantics:

— Message layer: The purpose of the coap message layer is to control message exchanges over UDP between two end points.
Petitions and Responses share a common message format. Messages are distinguished by an 1D applied to detect duplicates
and for reliability.

— Request/Response layer: CoAP request and response semantics are carried in CoAP messages, which include either a
method code or response code, respectively. Optional (or default) request and response information, such as the URI and
payload capacity-type are carried as coap options. A Token Option is used to match replies to requests independently from
the underlying messages.

—  COAP basic methods: CoAP offers the methods for a RESTful architecture.

1) GET: Idempotent and safe procedure that retrieves a representation for the information corresponding to the resource
identified by the request URI.

2) POST: Requests the processing of the representation enclosed in the resource identified by the request URI. Usually it
results in a new resource or the object resource being updated. The method is neither safe nor idempotent.
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3) PUT: Requests that the resource identified by the request URI be updated or created with the enclosed representation.
The representation format is specified by the media type given in the Content-Type Option. PUT is not safe, but
idempotent.

4) DELETE: The method requests that the resource identified by the request URI be deleted. Responses are identified by
Response codes analogous to HTTP Status codes.

— Caching and Proxying: The goal of caching in application layer protocols is to shorten the required network bandwidth
thanks to the reuse of prior response messages to satisfy a specific current request. In some instances, a cached response can
be applied without involving a web request, considering the constraints of LLNs, this extreme benefits the lifetime, latency
and network round-trips.

— CoAP URIs: CoAP URIs are very similar to HTTP URIs. The “coap” URI scheme has been identified for CoAP resources
and for supplying the means to locate the resources. As in RESTful architectures, resources are organized hierarchically and
governed by a potential origin server listening for requests on a given port. The structure of the URI follows the model
delineated in [9]:

coap-URI = “coap:” “//” host [ “:” port ] path-abempty [ “?” query ].

The host can be provided either as an IP address, or a name which should be resolved using a resolution service such as DNS.
The port is the UDP port where the endpoint is listening and the way of life determines the imagination in that horde. Eventually,
as in Restful resources, the query in the configuration of “key=value” pairs enables the parameterization of the imagination. As
shown in [10] application designers are encouraged to attain use of short, but descriptive URIs. Since the environments
addressed by CoAP are usually constrained for bandwidth and energy, the trade-off between these two qualities should lean
towards the shortness, without ignoring descriptiveness. Resource discovery is linked to how coap endpoints are addressed and it
is specified in [6]. Fundamentally, the purpose of the discovery mechanism is to provide URIs (“links”) for the resources offered,
complemented by information describing the relationship between the resource description and each resource as good as other
properties.

I1l. REQUIREMENTS

A. Software Requirements

—  Operating System: Windows XP Professional or Above
— Languages: PHP, HTML, JSON, MySQL, Java Script, AJAX
— Software: Eclipse Jupiter

H. Hardware Requirements

—  Processor: Any Intel or AMD x86 processor

— Memory: min 512MB RAM

—  Server: Apache Tomcat

— Sensor Device: 2-10T node (CC430 microcontroller), 1-iot gateway (CC430 microcontroller + CC3200 WiFi module)
with Arm processor

—  Microcontroller CC430 and CC3000 used for sensor in the solar panels
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Fig. 1: Gateway block diagram

—  The panel used both CC430 and CC3000 microcontroller to form a gateway
—  Wi-Fi Controller Board: MCU(CC430):16bit RISC CPU within built RTC, temperature sensor and 20MHz Frequency
—  Memory: Internal flash up to 32Kb and 4Kb SRAM
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— GPIO: 4 general purpose input, output

—  Connectors: Debug spy-by-wire connector, Pin header for debug UART communication, SPI/12C

—  Power supply: 230V AC input, 3.0V on board buck regulator

—  Wireless network processor (CC3000): IEEE 802.11b/g, Embedded IPv4 TCP/IP stack, TX power 18dBm at 11MBPS
— MCU(CC430):16bit RISC CPU within built RTC and temperature sensor and 20MHz frequency

—  Memory: internal flash up to 32Kb and 4Kb SRAM

— On Board peripherals support: RTC Battery, UART, Magnetic reed switch

—  GPIO: 44 general purpose input, output

—  Connectors: Debug spy-by-wire connector, Pin header for debug UART communication

— Power supply: DC-DC converter with 40v input, 3.0v on board buck regulator, 3.0v coin cell battery
— Additional features: real time clock, watch dog, temperature sensor
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Fig. 2: Node block Diagram

IV. SYSTEM DESIGN

The most significant stage of the software development life cycle is System design in which the outlining of the arrangement on
which the application has to be run will be designed and known. The primary thought of the system design is the brief sketch and
answer for the requirement document. The most vital ingredient that bears on the quality of the software is perhaps design of the
scheme. The primary aim of the design stage is to develop the overall conception of the software and its workflow. Its primary
purpose is to outline the modules that must be present in the system to accomplish all the requirements either hardware or
software in an efficient fashion. Fundamentally the design will contain the stipulation of all these modules, their interaction with
other modules and the desired output from each module, the end product of the blueprint process is the description of the
requirements software architecture.

W Wrberwer

Fig. 3: Block Diagram of loT

The block diagram above explains the overview of system, i.e. Where each gateway will be having a number of clusters within
and in those nodes for each cluster. This gateway will forward the data with the supporter of REST API in the form of url with
the safe medium of communication this will be mapped with the help of JSON in the petition and response format, will be
submitted to the client or the host.

Hither, this cluster and gateways are present on the client side. The correct working of the panel w.r.t clusters is represented to
the client page and the overall position of the panels from the past years will be presented. Thereafter, it helps the client for the
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enhancement and the future works of the panel usage. With this the design of the solar monitoring is divided as the 3 main
modules
— Admin side
— Client side
— Data format
The below figure will be the overview of the monitoring system with the main representation of the system with respect to
application what can be seen visually.
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Here the client side represents the user and the server side represented the admin and the important design of the 2 modules is
the managing of the user info and that of the representatives of the node parameters to the client and with that the intimation to
the user for the any alert to the user for the required limitations.

Fig. 4: overview of the monitoring system

A.  Admin Side

The admin will have the main control of creation or the managing of the client profile. So the admin can have many different
clients within them for the overall presentation of the salient themes as per their requirements. The module is divided as:

Create user

— Manage user

—  List of clients

—  Help desk
1) Admin
£
Fig. 5: use case diagram of the admin part
8. Client Side

The client side is all about the parameters of the panels read will be represented to notify them. The client has 4 sub modules,
they are:

— Dashboard

—  Zone information

—  Alert settings

— Test node
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Fig. 6: Use Case diagram of client part

The dashboard and the zone information will have the parameters of the panels within where each gateway, cluster and the
node information each of where the testing all this will be done with the help of test node. The test node has to be done in such a
way that if any node or cluster is being off from the web page that has to be represented back on the panel, this is to check or the
frequent monitoring the working of the nodes. And the field executive present here will be one who has to find the problem in
the working of the cluster or the node and make the required setting for correct working.

. Data Format

The data set has to be sent by the client devices to make the record of each device reading that can be sent through the server or
with the help of the internet throughout the vast area. The data will be sent in the URL format. This URL format of data
forwarding is with the help of the REST and the encryption is done with the help of JSON. The URL can be in the form as
shown below:

http://www.loT.Webserver.com/set_iot_data?md=MD&rnd=RND&gid=GID&cid=CID&NodeData

& = Separator used for Parsing the above URL.

MD = It is MD5 of this URL. It is a Message Digest of this URL string for Authentication, loT-Gateway will generate an
MD?5 of this URL with MD5-Key and RND using MD5 algorithm. loT-Webserver will accept data of this URL after verifying
this MD. loT-Webserver will generate and send the MD5-Key to loT-Gateway during the initial setup.

RND = Random Number. Every time loT-Gateway will generate a new Random Number for computing the MD5 of this
URL.

GID = loT-Gateway-ID. Every loT-Gateway must have its own Unique ID. MAC addresses can be considered as an 10T-
Gateway-1D0

CID = 10T-Cluster-ID. Itis an ID of loT-Cluster, it varies from 1 to 5.

NodeData = Cluster Node data

Data Path: loT-Webserver > loT-Users [n] > loT-Gateway [n] > loT-Cluster [5] > loT- Node [25] > loT-Information.

— Any loT-Information will be stored with the path mentioned above.

—  There can be maximum 5 loT-Cluster for a given loT-Gateway

—  There can be maximum 25 loT-Nodes belong to corresponding 10T- Cluster.
—  There can be maximum 100 loT-Gateway for a particular 10T-Users

—  Our loT-Portal should support minimum 500 users with their credentials.

V. IMPLEMENTATION

The platform selection, appropriate language to be used etc are few of the important conclusions that have to be brought up in
parliamentary procedure to follow out the software. In that respect are several influential factors that have to be weighed before
getting up the implementation decision, such as work speed required, storage management, hardware requirements, protection
events, environmental elements and hence along.

A.  Module Implementation

The implementation is about the sending of the client used panel signals through the net from the hardware. The hardware will
break up the details of the signals and that signal will be beamed to the application for the representation in the web page at the
particular module pages. As this application has modules for which the registering of the customers with the organization and
that of viewing of the client details with regard to the particular user id and password supplied by the company to their
customers. The login takes place with respect to the id and password.

Firstly, admin or the user has to login to get their information’s. Admin side is with respect to the company who has the rights
to register and maintain the organizations or any clients who gets registered with the mutual understanding and that of the
formalities. And the same with client side, each node or an organization will present the unique ID and password for the survey
of their information in the configuration of user required format.
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Fig. 7: login format

This accepts 3 modules:
—  Admin part
—  Client part
— Data format
With the help of unique Admin id the administrator can get logged in. the administration will have only the separate login for
which the authorization will be with a few members. Cognizant of the client who gets registered with the organization only will
receive the agency to get login or to view any sort of node information or the kind of work that takes place within that part work.
11Admin Part
On the admin side the entire client representation with regard to the client feasible and helpful to them. As have took part in the
validation of the administration part, the Administrator has 4 modules with it those are,
—  Client part
—  Create User
— Manage User
—  Help Desk
First the Client part, consist of the all client delays for the administrative portion of us. Create User, is where the admin will
create the gateways for each user and that will be done as per the user demands. With the service of form tag the user registration
page has been created the form has input fields for user data that has to be registered in the cloud or on to the server.

Username: |

Fassworg
Confirm Password:
Athentaton Code
Email
Re-enter Email
OrgantzationyUniversity:
Streer: |
City: T
state: |
g
Country; |
Mcbie

Reset Form Register

Fig. 8: The create user form for new users

With the help of this form the admin will register the customer inside the organization or society. The enrollment of a client
will be the responsibility of the admin as the inside information of the client should not be gone into wrong or whatever variety
of malicious data.

The Manage User part will come with the re-applying or any kind of alterations that has to be performed with regard to the
particular user will be served here. That of Help Desk is for the character of the administration people with respect to the
gateways created throughout. The enrollment of the new user is done by the government itself. The customer details will be
registered with respect to company reference. The registration involves the correct user details to be recorded so that there does
not occur any kind of malicious entries. Thus for the validation of correct user the validation of the registration page is served
applying the JavaScript.

The user will be listed in the manage users and that user can be opened on click of the organization name, that can be cut or
added any kind of gateway required and the clusters within the gateway. The number of nodes that can be stashed away inside
each cluster. Manage User has 2 apart, that is

—  User Information Editing.
— Gateway Information Editing.

All rights reserved by www.ijste.org 8



loT based Solar Monitoring System
(1JSTE/ Volume 3/ Issue 02 / 001)

In user information the changing or the sum total of that particular user can be done this will be caused by the administration
only and that of the gateway information is where the admin will provide the clusters and in that of nodes for each arrangement
which will be registered with our troupe, where each cluster can have a uttermost of 25 nodes for a user and that of 5 clusters for
the particular user. Each user has their cluster with the unique MAC address and that can hold a uttermost of 5 cluster
information and the administrator will have the mandate to add or get rid of any node or a cluster.

Admin side is with respect to the company who has the rights to register and maintain the organizations or any clients who
gets registered with the mutual understanding and that of the formalities. And the same with client side, each node or an
organization will present the unique 1D and password for the survey of their information in the configuration of user required
format.

This organization column can link to the editing of the gateway information and that of the user information. The information
can be tied with the helper of the PHP tags. That of the changing data from the database has to directly reflect back to the
organization this will be practiced with the help of the tag which of the unique id will be saved as a reference to draw all the
kinds of alterations so as the change will be contemplated in the database. The session is used to keep trace of the user, if that of
the user gets logged off the school term will get broken.

The approach of the user information with the administration only. But the form is used by the help of the editable form, the
form registration can be replied with the edit, it will be in the manageable format the ajax are used where the form validation
normally used to occur at the server, after the user had entered all the necessary data and then pressed the Submit button.

This will add a gateway to the existing client, that of if any additional node has to be added to the zone that is cluster and the
Mac address and the nodes has to be added with the supporter of adding of the nodes. The cluster has its own number of nodes
within it.

Zone Name: |
ToT-Gateway ID (MAC Address): |

Number of Nodes in Clusters!:|
Number of Nodes in Clusters2
Number of Nodes in Clusters3}
Number of Nodes in Clusters-‘if

Clear Create

Fig. 9: Adding of the addition nodes to the gateway

The edited user information has to be stored in the database and for that the database connection has to be performed with the
help of the code snippet of database connection on the javascript with ajax codes, that receives the user name and password to
the database. The database has separate tables and that in return connected to the php with the database with the help of MySQL.
The system can have different gateways, the gateways will consist of different clusters the clusters can be 4 maximum. The
cluster will deliver a unique Mac address, with the help the Mac address each cluster will be managed. PHP is built on top of the
javascript, ajax. PHP also has access to all the powerful Enterprise PHP APIs, including JDBC. The cluster will hold back a
maximum of 25 nodes, the nodes symbolize the data record of each device in turn the nodes can deliver each second, minute and
that of her record. This record is to represent to the user in client login. The above can be used to add a gateway in the
organization under admin access rights.

71 Client Part

The client will be got registered with the organization with all the form of agreeing the formalities and then later the client will
take the unique user id and password. The customer will get logged in with the help of the user id and password provided to
them, the customer will receive the information of the gateway with respect to them and the number of clusters under that
gateway, the Mac address of the user and with all this the node which are all available under each cluster. The user side will have
all that of what the nodes and the data from the client back to the client will be practiced with the help of the JSON, the usage of
this data each node data.

Table -1
Dashboard of the client about the gateway information
Gateway Clusters Nodes
Gate-1 C1,Cc2 n1l-n6
Gate-2 | C!,C2,C3,C4 | n1-n10
Gate-3 C1l n1-n25

In the client gets logged in with the specific user id and password that will be unique with respect to each user. That after user
gets logging in the Dashboard will be represented the page conation the gateway information. The gateway information is where
the number of gateways to the client will be represented in the dashboard. In the Dashboard the gateways are available and that
with its clusters. In this each gateway has 4 clusters and up to 25 nodes of each cluster. The gateway receives the unique Mac
address, each gateway has its own Mac address and the data which has entered in a URL format will get stashed away with the
aid of this unique id.
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Table - 2
The cluster information of the particular gateway
Cluster(s) | Total nodes Node(s)
Cluster-1 5 N1, N2, N3, N4, N5
Cluster-2 2 N1, N2
Cluster-3 3 N1,N2,N3
Cluster-4 4 N1, N2, N3, N4

Organisation_Name > Zone_Name

The cluster here with respect to nodes has 3 operations that are, disconnected, connected and alert. The disconnection
represents the nodes been at ease and no access to the particular device is happening at that period in time. The disconnection is
represented with a symbol as a red colored set. Thereafter, if the device is being used the connection gets connected and the alert
of connection will be exemplified by a green color band. The alarm signal is utilized to notify any alert that is exchanged in the
device and the changes of that device will be given notice to that user and that constitution with respect to the problem occurred
on the device. With the help of these operations the clients will be having the full protection and information about each device
in use.

The user cluster can be having any number of nodes where each node represent the each device and the device will be sending
signals through the internet in the form of URL, that data is collection of clusters. The information of nodes can be viewed in the
numerical representation, graphical or that of the user helpful format. The cluster information where this will be the expansion of
the cluster separately. The cluster above has the information of nodes under clusterl. That of the record of each node with the
particular time and date of the record been added to the server being collected through the URL. The node information will have
the data reading only if the device being in use if the device is switched off the reading will not be recorded and that is
represented with the help of “x”. Thereafter, the node can be up to 25. So after the nodes will be having different records and the
record will be collected with respect to the time and differential reading will be displayed for the user help.

The client has the opportunity to view the device details for each second. The data can be viewed in hour, day, week, month
and yearly. This can be in the form of graphs even in numerical, bar graph, line graph, column graph, spline graph and even area
graph. The representation can be shown in numerical and if the data is not available then it will be represented as x. The data
collection will be done with in the hardware and that will be converted to the user representation with the help of javascript and
php connected to the database. The pages of php are coded with the help of html and styling of css. The php pages are created to
connect to the database of the server and that of the php pages. The data soon after collected from the hardware it will be
collected in the database of the server. The data that is saved in the server has to be reflected back to the client php page.

71 Data Format

The data set has to be sent by the client devices to make the record of each device reading that can be sent through the server or
with the help of internet throughout the vast area. This will be sent for each device by interconnection of devices to the main
computer by of wifi or any input format so as that will be sent in a URL form.
http://www.loT.Webserver.com/set_iot_data?md=MD&rnd=RND&gid=GID&cid=CID&NodeData

Example:
Webserver.com/set_iot_data?md=1234567890&rnd=12345&0id=1234567890&cCid=5&&al=12345&a2=12345&a3=12345&b1
=12345&b2=12345&hb3=12346&c1=12345&c2=12345&c3=12347&d1=12345&02=12345&013=12348&e1=12345&€2=12345
&e3=12349&f1=12345&f2=12345&f3=12350&91=12345&32=12345&93=12351&h1=12345&h2=12345&h3=12352&i1=123
45&i2=12345&i3=12353&j1=12345&j2=12345&)3=12354&k1=12345&k2=12345&k3=12355&11=12345&12=12345&13=123
56&m1=12345&m2=12345&m3=12357&n1=12345&n2=12345&n3=12358&01=12345&02=12345&03=12359&p1=12345&p
2=12345&p3=12360&01=12345&02=12345&(03=12361&r1=12345&r2=12345&r3=12362&51=12345&s2=12345&53=12363
&11=12345&12=12345&13=12364&u1=12345&u2=12345&u3=12365&v1=12345&Vv2=12345&Vv3=12366&wW1=12345&wW2=12
345&w3=12367&x1=12345&x%2=12345&x3=12368

Where,

al = Sensorl data of NodeA

a2 = Sensor2 data of NodeA

a3 = Sensor3 data of NodeA

b1 = Sensorl data of NodeB

b2 = Sensor2 data of NodeB

b3 = Sensor3 data of NodeB and so on till...

x1 = Sensorl data of NodeX

x2 = Sensor2 data of NodeX

x3 = Sensor3 data of NodeX

Where this URL format of data sending is done with the help of REST and JSON. Representational State Transfer (REST) as
an interoperable application layer to remotely access home automation systems. REST[23] has been presented as a Web-based
interaction for controlling appliances using Web techniques such as HTTP caching and push messaging. Also a Web-based
graphical user interface has been developed to manage the devices. RESTful uses the URL as the query in the form of
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“key=value” pairs enables the parameterization of the resource. The key represents the id of the resource and the value will be
the data of the device read by the key. And the JSON is about the encryption and decryption of the parameters. The encode() and
the decode() are used to wrap the data of the panel.

#. Languages Used

71 Java Script, Json and Ajax
JavaScript is the programming language of HTML and the Web. Programming makes computers do what you desire them to
behave. JavaScript is not a type-safe language which can make declaring and using variables tricky. You will learn about global
variables, variable scope, variable hoisting, and how the single-wear pattern can help you avoid just about common pitfalls.
JSON is a JavaScript Object Notation, is admitting the globe by storm, even in non-JavaScript environments such as.NET, Java,
Ruby, and PHP. It is an open, text-based format designed for lightweight data exchange between dissimilar organizations. JSON
is a subset of JavaScript's object literal notation representing simple data structures and aims. The array components and object
member values in JSON are limited to numbers, strings, Boolean values, objects, arrays, and nil. This is different from
JavaScript object literals where the values of array elements and object members can be any JavaScript expression, including
function definitions. The beauty of the JSON standard lies in its simplicity and the fact that it is really thick. JSON is a subset of
the standard JavaScript object notation, it is a language-independent data format. AJAX is employed so that javascript can
retrieve these JSON files when necessary, parse them, and execute one of the following operations —

—  Store the parsed values in the variables for further processing before displaying them on the webpage.

— It directly assigns the data to the DOM elements in the web page, so that they are exhibited on the site.
J1PHP, HTML AND CSS
HTML is a markup language for describing web documents (web pages). HTML stands for Hyper Text Markup Language. A
markup language is a set of markup tags. HTML documents are described by HTML tags. Each HTML tag describes different
document content. The purpose of a web browser (Chrome, IE, Firefox, Safari) is to read HTML documents and display them.
The browser does not display the HTML tags, but applies them to learn how to display the text file. CSS is the acronym for
Cascading Style Sheets. Styling can be added to HTML elements in 3 ways:

— Inline - using a style attribute in HTML components

— Internal - using a <style> element in the HTML <head> section

— External - using one or more external CSS file

The most usual path to add style, is to keep the styles in separate CSS files

Common functions for JavaScript are image manipulation, form validation, and dynamic changes of substance. The PHP
superglobals $ GET and $ POST are used to collect form-data. Both GET and POST creates an array. This array holds
key/value pairs, where the keys are the names of the form controls and values are the input data from the user. Both GET and
POST s treated as $ GET and $ POST. These are superglobals, which implies that they are always accessible, regardless of
scope - and you can access them from whatever function, class or file without having to make out anything extra.

— $ GET isan array of variables given to the current script via the URL parameters.
— $ POST is an array of variables given to the current script via the HTTP POST method.

Session variables, solve this problem by storing user info to be applied across multiple pages (e.g. Username, favorite color,
and so on). By default, session variables last until the user shuts down the browser. A session is initiated with the session_start ()
subroutine. To bump off all global session variables and destroy the session, use session_unset () and session_destroy ()
JIMySQL
MySQL is a database system used on the network. MySQL is a database system that operates on a host. MySQL is ideal for both
modest and heavy applications. MySQL is very loyal, honest, and easy to apply. MySQL uses standard SQL. MySQL compiles
on a number of programs. The data in a MySQL database are stored in tables. A board is a accumulation of related data, and it
consists of columns and rows. The database is being tied with the help of connection:
<?php
mysql_connect('server name','username’,'password’) or die("\n connection failed");
mysql_select db(‘database name’) or die('\ndatabase connection failed');
>

V1. SPECIFIC OUTCOME

A. Results

Figure shows, where the user and that of the client will get a login. The users or the viewers can have an outlook on the program
by using this web application. This is even helpful for logging in to the authenticated users and administration.

The user after the view of the web application, he can get registered with the company. The user who will get registered within
the company will get the authority after registering and that will be within the presence of the user and that of the administrator.
The form is shown in figure 4 and that of where the registered client and his activities are stored within the data. Figure 5 has the
organization information on click on it the gateway information can be viewed or that can be edited. Where that of figure 6 will
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give us the information gateway. The client side screens are from figure 8, it starts with the dashboard continuing with the zone
information and that has a test node too for the verification of node correct working. Then figure 10, 12, 14 and all show the

information of the gateway that is being used and the cluster having a number of nodes and that of node reading information.
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Fig. 11: The login page
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Fig. 12: The dashboard of the admin loggin
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Fig. 13: The cloud having list of clients
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Fig. 15: The manage user page
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Fig. 17: The manage user of gateway information editable form
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Fig. 18: The manage user of gateway information having adding of gateways
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Fig. 19: The client dashboard
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Fig. 21: The zone of gateway information
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Fig. 22: The cluster information of particular gateway
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Fig. 24: The graph representation for a week of nodel
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Fig. 25: The graph representation for a month of nodel
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Fig. 26: The graph representation for a year of nodel
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Fig. 27: Alert setting of the gateways
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Fig. 29: Test node of gatewayl and clusterl
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Fig. 30: Test node of gatewayl and clusterl, nodes n3 and n4 are set
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Fig. 31: The nodes n3 and n4 are disconnected after the test node is set

I1. CONCLUSION

In this report, a novel architecture for low price and flexible solar control and monitoring system is proposed and enforced. The
proposed architecture utilizes Restful based Web services as an interoperable application layer for transmitting between the
remote user and the solar panels. Anywhere across with the aid of the network can be used to access and control the panels. It
suffers to be noticed that importance not only stands for economic terms, but also for the implications of enriching Internet with
the information of millions or even a billion of real world critical, unattended sensing and activating objects. The latter is
omnipresent and important per se as they inter-actuate physically not only with other smart objects, only also with human beings.
The purpose of this paper has therefore been to outline technically viable communication architecture able to back up the
rigorous energy and connectivity needs of the emerging IoT. To this goal, we have seconded the community’s view in the penury
of a standardized architecture which replaces proprietary approaches by means of a transparent end-to-end architecture.

In accession to a rigid slot structure allowing for tremendous energy savings since the transmitter and receiver only wake up
when truly required. Close to open issues pertain also to this family in that no optimal centralized or decentralized scheduling
protocols have been set forth; nor is it totally clear which approach is to be chosen. From a networking perspective, the
presentation of the WPAN protocol family has been instrumental in connecting lower power radios to the Internet and the work
allowing suitable routing protocols to achieve universal connectivity.

This report throws light onto some of the most recent and emergent design paradigms related to the communications stack of a
viable Internet of Things. A great deal of tweaking and optimizing is still ahead of us, but we trust that the major bulk of design
work is achieved and that the current stack will deliver a substantial impact in the mockery of the loT. The solar automation
using Internet of Things has been experimentally shown to work satisfactorily by connecting simple panels to it and the panels
were successfully controlled remotely through internet. It also stores the sensor parameters in the cloud in a timely way. This will
assist the user to examine the status of various parameters in the solar anytime anywhere.
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