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ABSTRACT

Internet becomes the specification outlook of routine life. It
makes the globe an intercontinental small town. Internet
becomes a requisite tool in all possible aspect of life. Because
of a rising demand and necessity of internet throughout the
globe led the scientists to concatenate computers into the web.
The investigation pave the way to the confinement of a
astonishing  automation, Internet of Things (loT).
Communication by the way of internet advanced from customer
to customer interaction to device to device interactions and
communication between electronic gadgets, animals, humans
with replication identity these days. 10T caters provision to
Convey and sustain data globally through internet and enables
processing of data with substantial security. 10T contributes
gadget to gadget communication for smart solutions from every
spot in the globe without any human intervention. Home
automation industry and transportation industries, agriculture
and health care industries are perceive hasty growth with loT.
Numerous corporal and automatics researches are taking place
in this area of research. This paper aims in configuring a
capsulization of 10T with its progress, architecture, protocols
and applications to understand 10T in depth.

Keywords: Internet of Things, 0T, network protocols, web,
network security, smart solutions, automation, architecture
L. Introduction

loT will dominion the world with its deployment in all
the fields one and all industries will get rewarded out of
IoT. A significant investment in the Internet of Things is
device-to-device communication, that “allows users to
control and optimise electronic and electrical equipment's
via the internet. The next reporting will mostly be
between computers as well as devices as well as between
devices. They have the ability to communicate alongside
one another and exchange information without the need
for human engagement. Years from now, there will be
much more items interconnected via loT than there are
loT users. With the use of sensors, this creates a platform
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between the natural world and the information world.
gather information from real world and coverts it into

a machine-readable format that is sent across the sensors'
associated devices. Since all communication takes place
online, fast internet access is essential. With both the
advent of 5G, high-speed internet will be available for l1oT
in both rural and heavily populated places. that can handle
an excessive volume of data as well as process it securely
enough. 10T security offers additional benefits. Sending
and receiving data over the internet is very secure against
unauthorised parties. With the aid from wireless sensor
networks, the Internet of Things functions effectively with
wireless communications. 1oT allows for the monitoring
and tracking of all the gadgets we use on a daily basis.
There are sensors installed at each particular location, and
these sensors may translate physical converting this into
digital signals that are sent towards its control centre. This
allows us both to remotely monitor changes in the
environment through the internet from anywhere in the
globe.”

1.2 Motivation

Links in IOT from the physical towards the digital realm.
The document briefly and effectively describes the history
of the Internet of Things, including its inception,
development, and major layer design (from three to five
layers), adoption inside a variety of industries, including
associated protocols and applications. Beyond the scope
of the essay, the goal is to provide a quick overview of the
Internet of Things, explain it thoroughly, and demonstrate
how it may be used in a variety of applications. Through
the internet of things, billions of gadgets will connect in
the future as well as be able to govern one another.

1.3 Basic concepts
1.3.1 Whatis IOT?
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Internet of Things (loT) is characterised as the
interdependence of many devices that may be centralised
and grouped via a wireless infrastructure in order to
minimise human interactions as well as increase
productivity (1)

The Internet of Things is a communication network that
links humans, animals, and technological equipment with
one another including with computers (2). In accordance
with predetermined protocols and without the assistance
of any human intervention, IOT enables us to transmit
and receive data over the internet. provides security end-
to-end communication that is guaranteed. enables data
storage enabling cloud-based data processing 10T.

1.3.2 Definition of loT

loT is the propensity to associate, imparting with, and
faraway man-age an immeasurable numeral of
networked,  self-operating-  devices, from the
manufacturing complex storey to the hospital operating
room to the residential basement. It is a scenario in which
storage, computing and communication technologies are
embedded in everyday objects.

Processing, storage and communication capabilities
attached to an ob-ject turns object into a service for
which users pay per use.

1.3.3WHY 10T

*JOT promotes efficient resource utilization/ability to
track and moni-tor things

*Enabling [oT will reduce the cost of production and
maximizing the returns

«It makes the analytics decisions faster and accurately
oIt boosts the real time marketing of products

*Provide the better client experience

*It guarantees high quality data and secured processing
*Better quality of life

*It provides user satisfaction

*JoT makes universe the global village

1.3.4 How it works

1. Sensors/Devices

Initially sensor, actuators, RFID, Bar code scanning
gathers information from the real physical world. The
data may be uncomplicated like a hu-midity range from
sensors to elaborate as a lengthy video nourish.Sensors /
actuators, in which numerous sensors are gathered
together or sensors may be portion of a device which
perform extra task other than recognize things. For
instance, mobile phone is a device which con-sists of
enormous sensors inside itself like flash, GPS, touch
sensor, ac-tually mobile is not only a sensor.The
foremost function of a sensor is to muster data from the
substan-tial surroundings and convert it into digitalized
information in all kind of applications.

1. CONNECTIVITY
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After the data is accumulated from the sensors, further
action is con-vey data en route to the cloud by employing
abundant technologies. The sensors/devices very likely
associate with the cloud by the way of diversification of
procedure incorporate mobile telephone, spacecraft,
wireless networking, broadband, low-power wide-area
networks (LPWAN), or associate instantly to internet
through  Ethernet.The various technologies beyond
sending data to cloud from sensors has commutation
among energy efficiency, span and variation in fre-
quencies  designate the better one among various
relatedness possibility is finest approach out of action to
the precise loT implementation, yet all the techniques
achieve the similar function, acquiring particulars to the
cloud.

1. DATA PROCESSING

Whenever the data is uploaded to the cloud, software
carry out quite a few kind of clarification on the data
obtained.

Data processing by software could be uncomplicated, for
instance in-vestigate that the humidity value acquired is in
an affordable extend. Or it may actually be over
complicated, including using machine vision on flick to
find out things.User have to decide what to do whether
there is an increase or de-crease in humidity according to
the type of application in which 10T is implemented after
data processing user can interact with devices con-nected
to internet of things in an effective manner.

4. User Interface

After data processing the information is mould available
to the final user by some means. Information is available
through a caution to the user (e-message, script, alerting,
etc). For instance, a script notify whether the humidity is
extremely low in the corporation cold ware-house.ln
excess, an end user could have an interaction with loT that
permit users to provident explore in on the system. For
illustration, a customer might want to enquire the film
sustain in chamber through a phone ap-plication or a
internet service provider.Although, it is infrequently
forever a disposable avane. Contingenting on the loT
application, the consumer can also be competent to
execute an activity and modify the process. For
illustration, the user can be faraway balance the humidity
in the cold storage through an application on their mobile
phone.Several gesture are carried out automatically.
Instead of hold back for customer to alter the humidity,
the technique can do it spontaneously by preplanned
control. In addition to just call end customer to alert them
of an invader, the loT technology might possibly
automatically apprising applicable officials.

1.4 History of 10T

Internet begin interrelating devices to it long drawn out it
is pro-gressed in 1989. Trojan Room coffee pot is the
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earliest sole to practice internet to associate things.
Camera is attached to coffee maker so that it can have a
picture of coffee in coffee maker and exhibit it by virtue
of computer screen with the help of internet [3].

In the year of 1990 John Romkey instigated the foremost
device inter-related with internet the specific one is a
toaster. It can automatically turned on and leave with the
benefit of Internet.

WearCam was invented by Steve Mann in 1994. It
connects the imag-es transmitted from wearable
computer to base station [3]. Wearcam has a near-real-
time performance using a 64-processor system. The
constituent clarification about sensors is initially
negotiated by paul saffo’s and their endowment to the
internet of things and its de-ployment was in 1997.The
designation 10T was formulated earlier by Kevin Ashton
in the year of 1999, a British mechanization colonizer
executive director of the Auto-ID Centre, MIT. Item
identification system using RFID was invented by Kevin
at the end of 1999. It was a hopeful spring in
commercializing 10T, In 2000 electronics giant LG
announced its plans of revealing a smart refrigerator that
would determine itself whether or not the food items
stored in it are replenished. In 2003 RFID was made used
at a enormous quantity in US army in their Savi program
[3]. In the aforesaid year saw retail giant Walmart to
employ RFID in all the markets from side to side of
universe to a con-siderable range.

1.4.1 Phases of loT
There are 5 phases in progression of IOT.
Stage 1 Pre-Internet — mobile telephony, SMS.

Stage 2 Internet of content — E- Mail, Trade websites,
commerce.

Stage 3 Internet access — WEB 2.0.

Stage 4 Internet of people — Social network like
Facebook, Twitter, Whatsapp.

Stage 5 Internet of Things — Machine to Machine like
Monitoring,

Tracking.
Stage 1 Pre internet

Mobile communication make use of high frequency
electromagnetic radio waves it has a trans receiver also
known as cell station or radio base station once a call is
established from a mobile, signal goes to nearby base
station. Base radio station convey particulars to mobile
switching station. The mobile switching station is
peculiar of the nature that is interrelated to the whole of
base station.Whenever a call is made mobile switching
center locates the nearby base station of the mobile
number to which a call is made. Deriving out of that base
station the intimation is drive to mobile to whom the call
is accustomed. This is how the short distance
communication takes place.In the event of far reaching
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communication the mobile phone is inter-related to the
base station whenever a call is enabled. The base station is
acquaintance to the mobile switching station it come to
conclusion re-gardless if it is a long or short distant
communication.

If it is a long distance communication then mobile
switching center is connected to the central office. The
central office is connected to central office in various
countries.

Central of operations convey the gesticulation to that
specific central office to the one a call is manifested. The
reporting is furthermore from the central office to mobile
switching station and to the base station to-wards the
mobile

Likewise the mobile communication takes place in
pre internet era named mobile telephony.

Stage 2 Internet of content

Internet of content is the second phase in progression of
lIoT. During this phase e-mail and e-commerce plays a
vital role in the information technology [10]. Above 2.6
million users make use of e-mail, e-commerce services.
While the aggregate of users using e-services was
increased the security measures are also tremendously
increased [10].

To ensure security and secured delivery and reception of
Email several protocols has been proposed. For safety
measures the certified message comes into existence [11].
The usage of public key provides high degree of security.
One can sent encrypted message with public key [11]. The
receiver receives the message in decrypted form with the
help of public key. In order to reduce the reliability
hazards “Trusted Mail Gateway” technique is promoted
[12]. When a message is sent through internet it generates
S/MIME numerical indication and encryption depends on
the host name with the help of public key and secret
writing system.

It also offers inter domain security and builds a trusted
connection be-tween the sender and the client [12]. While
receiving it decrypts the message with reference to the
public key ans S/IMIME digital signatures.

Stage 3 Internet access

Internet access phase from which web 2.0 arrives. It is
strongly asso-ciated with the education sector and helps
the learners to learn things beyond the classroom teachers.
There are three types in web 2.0 they are wikis, blogs and
online forum [13]. Wikis is by all publishers to write texts,
images and to edit the existing content in the web. Blogs
in which students can upload the historical content. Blogs
are made private or public in which the blog owner decide
it to be used as private or public. It also includes
multimedia content like audio video, graphics etc. Online
forum in which the users are allowed to post their
questions so that others can respond [13]. It also helps
students in learning collaboratively. Responses are
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provided by the persons who is having the knowledge on
that particular domain.

{Web 2.0 is used in university library web sites RSS
(Really Simple Syndication) is a tool used to manage the
growth of information and information overload [14].it
share the content of web in simple XML format.} It
provides up to date information, releasing news and an-
nouncements, indicate the arrival of new books. Podcast
allows user to listen to the audio files and used to make
videos to guide new users. In-stant messaging offers
messages, images, audio files and clarify doubts through
instant chats effectively [14]. Social bookmarking allows
users to share websites and to bookmark the important
contents. Social Net-working Sites are used to share all
kind of information by the people and it get uploaded
automatically when a new information is added.

Stage 4 Internet of people

Social networks is the fourth phase in the progression of
loT it helps people to stay connected with their friends
like Facebook, whatsapp, twitter etc. For an interaction
the users want to get connected to the in-ternet. It also
helps in conducting virtual meetings, conferences, people
can share their experiences, receive latest updates
through social net-works [15]. It offers enormous
services like authentication in which the user are
provided with login id and password, content sharing like
imag-es, texts, videos [16]. People can create a
community, join community, subscribe for the
community, receiving alerts and they can also search for
people with the help of Delay Tolerant Networks (DTN).

Integration of social networks with ecommerce enables
group buying based on trusted model [16]. Which is a
group of people joined together to purchase a product
with some discount It provides online transac-tions and
user satisfaction.

Most of the online social networks uses client server
architecture for sharing contents. Mobile adhoc networks
has communities based on lo-cation, keywords, history
and location of different users. Users within the location,
common keywords are connected as friends and can
inter-act with one another through the mobile social
network. One node can communicate with other node
based on the similarities computed by keywords through
mobile adhoc networks (MANET).

Stage 5 Internet of Things

Internet of things includes smart devices which are
connected over in-ternet. It includes smart devices they
can gather data from the real time environment, send data
to the cloud and react to the data according to the type of
application with the help of sensors, controllers,
hardware components referred to as [20] Machine to
machine (M2M) communica-tion. The devices used
perform on their own without human interaction.
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Machine to machine apparatus are used to transmit data
and respond to the queries over the internet [18]. Device
to device server is to send data for the required
applications it acts as the middleware layer. The com-
munication between the device and server is established
by M2M gate-way [18].

The simple authentication technique for device to device
communica-tion along with the sensors and the router has
two steps first step is to register  the sensor to the
authentication center [19]. The second step in which the
mutual authentication between the sensor and the
authentica-tion center is achieved [20]. The technique
provides high range of se-cured transmission and
reception of data over the internet.

1.5 LAYERS OF IOT
1.5.1 Main layer Architecture of loT

The Important layers leads to the foundation of loT
architecture

. loT Device Layer — device layer is scratch
nevertheless the customer layer

. IoT Gateway Layer — it refers to server-edge
machinist

. loT Platform Layer — it is to connect the operator
and client

The fundamental features of a stable Internet of Things
architecture in-clude: functionality, scalability,
availability, and maintainability. We first need to address
the layers at the beginning of the loT architecture. If
ignored, it may result in failure.

1.5.2 Three layer Architecture of IOT

1. Perception layer

“Perception layer is the initial layer of architecture of IoT.
It is used to gather information from physical environment
like collect real world data and detect objects by using
variety of sensors, actuators, RFID, bar code scanning and
converted it into digital signal and process the data and
transmit it to network layer[8]. After getting control signal
from network layer of Internet of Things.

2. Network layer

The goal of network layer is to obtain data from physical
layer. Nework layer process the data obtained and
transport data quickly and safely to other layers of 1oT. It
is also referred as transmission layer [4]. It makes use of
3G, WiFi, Zigbee [23] technologies to transmit data to the
application layer through wired or wireless networks. It
helps in managing network connection, communication,
information providing center and network center.

3. Application layer

It is the superior layer of 10T architecture. It processes the
data ob-tained  from perception and network layer [5].
Application layer is the interactivity in the middle of the
Internet of Things and the ultimate cus-tomer with variety
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of requirements like perceptive buildings, interactive
media, cloud portability, data collection, and knowledge
discovery in databases technology.”

1.5.3 Four layer Architecture of 10T
The stages available in the 4 stage architecture of 10T are
. STAGE 1: Sensors and actuators

. STAGE 2: Internet gateways and Data Acquisition
Systems

. STAGE 3: Edge IT Data Processing

. STAGE 4: Datacenter and cloud

The brief note on 4 layer architecture of l1oT

Stage 1.Interconnecting devices (sensors/actuators)

“The finest stuff about sensors is that it can transfigure
the particulars it observes en route to a set of
information. It can exercise additionally for examination.
Contrastingly, it is obligatory to begin incorporate
sensors in the inceptive aspect of IoT architecture
substructure to gain statistics that are required to
approach.

The activity proceed even unbroken toward Actuators.
Actuators can determine and made decision depends on
the information they assemble automatically. Instance
turning on a fan whenever somebody penetrate the room,
or humidity adjustment.

The initial stage in which one can utilize connecting
devices and ac-quires compulsory appreciation for
additional inspection.

Here is the pictorial representation of the four stages
Stage 2. Sensor input procurement

“In this phase 0T agreement in conjunction with
performing alongside sensors and actuators in special
contiguity. Wireless internet portal and Data Acquisition
Systems (DAS) take part in a salient part closer fur-
thermore. DAS cluster product by associating to the
sensor network. Not with standing, Internet gateways
work with Wi-Fi, wired LANs and perform further
processing. Eventually, Stage 2 helps to make data
aggregated and digitized.

Stage 3. The appearance of edge enabled IT systems

In this stage transfer of data that prepared in stage 2
and expose them to the IT world. To be precise, the edge
IT system performs enhanced analytics here along with
pre-processing. Particularly, machine learning and visual
representation.

Several supplementary clarification can further take
place prior to the information launch into data centers. It
authorize data to be encapsulate at resident sensors and
simultaneously hand over the data to the faraway
emplacement.

Stage 4: Analyzing, Visualizing and Storing Data

In the last stage, data is processed in depth in the data
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centers. This stage requires skilled analytics IT
professionals along with high-end ap-plications. Data
might also be gathered from other sources for execution.
Once all the quality standards and requirements are met,
the information is then brought back to the physical world
for predictive analysis.

To extend the process by including human
intervention as an extra stage for actions or approvals. It
initiates a user’s control over the exist-ing process. The
process may not require to be fully automatic. The im-
portant task here would be visualizing and managing the
existing pro-cess, sending commands to the sensors and
going back into the loop.”

1.5.4 FIVE LAYER ARCHITECTURE OF IOT
1. Perception layer
Perception layer bottom layer in the architecture.

The core function of this layer is to collect information
from devices and environment the get together
information including temperature, location, pH level by
the way of perception tools including sensors actuators
transmitters (temperature, humidity sensors etc) RFID, bar
code, GPS, Zig bee. Then process the information
obtained from sensual circumstances and pass on to the
network layer. Receives control signal from network layer
to complete its performance using perception tools.

The perceiving devices employed fluctuate corresponding
to the category of putting into operation. In the
bionetwork existent are wide ranging aggregate of target
whichever launch a network they can communicate with
each other [8]. In a network attendant are milliard of
recipient they can interrelate with one and all added to
extract commitment of individ-ual (k) Advanced sensing
equipment plays a major role in the deployment of IoT
[1].”

In case of measuring temperature, pressure, humidity or
any of the physical quantities the perception layer makes
use of sensor to convert physical quantity to electrical
signal and is converted into digital signal by use of A/D
converter. Digital signal is then processed and stored for
transmission.

RFID tags and bar code scanning is used to detect the
person, objects track objects and exchange information
[4]. Perception layer identifies object or person using
RFID, bar code scanning techniques. The ob-tained
information is processed, stored and transmitted to upper
layer.

Perception layer uses GPS Global Positioning System to
keep tabs on a vehicle or a person. It helps to observe the
location of a person or ve-hicle. The information of
location is handled, accumulated and dissemi-nated in
digital form

Infrared sensors are used to detect motion of objects and
can measure heat energy by emitting infrared waves it is
an electronic sensor used in the perception layer of 10T.
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Hardware security issues like equipment malware, forged
and restore security are densely intertwined with the 10T
perception layer security.

2. NETWORK LAYER

Mainly used for transfer of data to the upper layers.
Network layer provides assured convey of data from
devices in the bottom layer to the upper layer.

Transmits data through the medium of 3G, 4G, WiFi,
satellite depends on the type of sensors implemented.The
data transmission to upper layer includes short distance
transmission, remote area transmission (5)

The network can be accessed by two ways in case of
short distance

transmission
1. Wired mode - internet access by means of cable.

2. Wireless mode — Internet access by means of
wireless mode [6].

The remote data transmission depends on satellite
communications and mobile communication networks.
After 5G remote data transmission will become much
easier.

There are three types of communication by which a data
is transmitted to  upper layers

1. Information transmitted by means of point to point
communications through wired or wireless mode
2. Information transmitted from point of contact to

multiple locations with the help of field bus.

3. Point of contact to multi locations wireless
transmission of infor-mation with the assistance of
zigbee and WiFi, Ad-hoc.

3. MIDDLEWARE LAYER
Middleware layer has two important responsibilities
1. Managing services

2. Put down the information from sensor devices to the
database.

It is also named as object abstraction layer It processes,
analysis, stores the data into the database obtained from
the network layer.This layer has the propensity to write
down, retrieve the data from data-base and process data
from the network layer of I0T [5].The important function
is to make decision based on the data collected from the
below layers and provide necessity services to the
customers.Middleware layer also proffer security by
coded message and puzzle out techniques and
recognition access by the authorized persons
[7].Pervasive Computing also titled as ubiquitous
computing - it is accessible for a piece of device at all
possible time and no matter which place in any
configuration. User interaction can be with devices in
any case including portable laptop computers, tablets.

Fog computing also referred to as edge computing helps
to store data, process data in the middle of the smart
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devices and cloud servers to calculate and reduce the
delay occurred due to traffic.

4.  APPLICATION LAYER

Application layer is administrator of overall applications
builds upon the processed data acquired from middleware
layer. Application layer provides services to every
customer of all industries. 10T process the data, based on
that processed data it satisfies the needy customers and
leads to deployment of it to a great extent. Distinct
category of application depends on absolute time and non-
absolute time data and diversification of models forward
information by the way of network [5].

Depends on Network availability, coverage, distance and
manifold-ness.It accomplishes all the activities of all the
lower layers of architec-ture [6].

With the help of protocols and service providing
technologies appli-cation provides perfect interface
between the users and the application.

Applications includes smart home, smart car, smart grid,
health care and automatic irrigation etc.

5. BUSINESS LAYER

Business layer is the uppermost layer of Architecture of
loT.

Business model are designed depends on the performance
progression of existing application services [5]. Success
of business layer depends on the services provided to the
cus-tomers. It can manage all the entire activities of loT
such as business, privacy of end users, It makes use of lots
of emergence which are managing databases, cloud
computing [5].

1.6.3 10T Protocols and Standards

IoT communication protocols are interaction modes in
communication systems that secure data exchange within
the connected gadgets and en-sure proper protection of
data.Usually 10T devices are connected via the Internet
through an IP network. But, 10T devices can connect to
nearby with Bluetooth or RFID. In such cases, the
capacity, the range and the memory used are different.
Connection via IP networks is relatively complex and
requires additional 0T device memory and power,
although the distance is not a problem.

In this side, Non-IP networks need relatively
smaller power and memory. But, they have limited range.
For protocols or infrastructure for 10T communications,
depending on the implementation a combination of both
IP and non-IP networks can be considered.

Types of 10T Protocols

IoT protocols and principles can be extensively
arranged into two sepa-rate classes
1. loT Network Protocols

The protocols of the 1loT network are used for
network communication of devices. These would be the
standard protocols for communication through the
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Internet. End-to - end communication within the
framework of the network is permitted using loT
network protocols.

The 10T Network protocols are as follows:
* Bluetooth

Bluetooth is one among the most commonly used
short distance wire-less communication technologies.
Bluetooth applications that bring your wearable technics
to match with your smart devices. BLE or the Bluetooth -
low - power wide-Energy protocol has just been
implemented among the loT protocols as a new
adaptable technology. It will manage the cost of the
scope of regular Bluetooth in joined with lower power
utilization ver-satility. We must note that BLE is not
intended to transfer massive files and will suit the small
portions of data perfectly. This is why Bluetooth is
responsible for this century's protocols [21]. BLE-
enabled systems typical-ly function as a gateway for data
sharing to the cloud data centers from IoT gadgets. The
recently created Bluetooth Main Interface 4.2 introduces
an innovative compatibility profile for the Internet
Protocol. The Bluetooth - enabled Sensor can be
accessed through 6LOAPAN (Low-power Wireless
Personal Area Network) directly on the web.

* LoRaWan (Long Range Wide Area Network)

This is a low-power protocol for long distances that
senses signal at the level of noise. LoRaWan interfaces
battery worked things remotely to the Internet in either
personal or worldwide systems. Smart cities, where bil-
lions of gadgets operate for less energy and less space,
use this network communication primarily. The practical
application of the LoRaWan loT protocol is intelligent
road lighting. This protocol could be used to link lighting
systems to a LoRa gateway. The portal interacts with the
private cloud which automatically regulates the output of
incandescent fixtures with light focused on lighting
effects, which helps to reduce daily power. LoRaWAN is
often known for its protection of two-way
communication in many sectors [22]. LoRaWAN s
frequency can differ across networks. The data speed for
this Protocol ranges from 0.3 to 50 kbit / s. The Lo-
RaWAN range is between 2 to 5 km in city areas. This
0T protocol ex-tends approximately up to 15 km in the
semi-urban areas.

V. CONCLUSION

IoT based systems are necessary in the modern day. With
0T, quality of life is enhanced. The framework
determines how loT-based solutions are technically
realized. With the use of loT devices, challenges may be
overcome. With the 10T's increasing adoption, billions of
gadgets will be connected to it in the future. The loT's
main accomplishment in reducing human intervention is
device to device connectivity.
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