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ABSTRACTS: The amount of data produced by the machines and human beings over the internet is rapidly 

increasing. The Internet of Things (IoT) is a network of networks where large numbers of machine or things are 

interconnected to each other through the network. It  is a mechanism through which various types of things like 

smartphones, sensors, social network s are connected to each other. In the near future, IoT will be the indispensable to 

the human society.  However, in IoT there are many  issues which must be addressed properly. First, management of 

diverse types of data, second management  of the extremly large amount of data, third management of the dynamic data, 

finally, priserving the security and privacy of The IoT generated data. In this paper, our aim is to address the first three 

issues using Big data concept. Moreover,  we give a proper frame work to impliment data analysis technique for IoT data 

which are stored in Big data system.   
Keywords: Internet of Thing, Big data, data analysis 

 

1. INTRODUCTION 
An Internet of Things the network, which  allows the machines to exchange data and communicate with each 
other to provide value-added services to humans, to manage its own internal components, and for the control 
of the device in which the system is embedded. The objects on the Internet of Things may be like any physical 
devices, sensors or actuators and human being also. Moreover, software components and objects also exist as 
a virtual thing to provide virtual services. It has been predicted that by 2020 there would be billions of 
machines connected to the Internet. We may employ IoT to improve human comfort and quality of life, 
environmental management, urban traffic control, fleet management, transportation, logistics, healthcare, 
retailing and education, business, resource and energy monitoring, connected production floor, equipment and 
employee monitoring, physical security, customer recognition and context-aware offers. To get the full 
potential of IoT many implementations and research challenges in the area of software architecture, 
application development, network security and reliability need to be solved. Moreover, IoT produces a huge 
amount of diverse and dynamic data. To extract knowledge from such huge amount of data we need a special 
type of infrastructure called Big data. Big Data is a collection of large datasets that cannot be processed using 
traditional computing techniques. It is not a single technique or a tool, rather it involves many areas of 
business, science, engineering, and technology. Big Data refers to datasets whose size are beyond the ability 
of typical database software tools to capture, store, manage and analyze [1] [12] [13]. In this paper, our main 
objective is to apply Big data concepts on IoT generated data. Moreover, we propose a framework to extract 
knowledge from IoT generated data which are stored as Big data. In the second section,  we discussed the 
Internet of Things. In the third section, we discussed Big data concept. The applicability of the Big data 
concept for IoT is discussed in section four. Finally, in section five we give conclusions.    
 

2. Internet of Things 
According to Mr. Edzard Overbeek, Senior Vice-President, Cisco Services- “The Internet of Things will 
revolutionize decision making – we know that. By connecting the previously unconnected, we create the 
incredible potential for businesses to improve the speed and accuracy of decision-making through the analysis 
and application of digital information. It enables dramatically faster cycle times, highly dynamic processes, 
adaptive customer experiences and, through the ecosystem of people and technology, the potential for 
breakthrough performance gains.” Internet of things (IoT) is nothing but the connectivity of the everything. 
IoT connections can be machine-to-machine (M2M); machine-to-human (M2H); or human-to-human (H2H) 
(Figure 1). In M2M the domestic appliances like refrigerator, micro-oven, air conditioners, television, mixer 
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and grinder, dishwasher, window control etc., automobiles like car, truck, bus, scooter, aerorplane, 
constructions like bridge, rail track, roads are connected through sensors are connected through network. In 
M2H wearable devices, hospitals, doctors, human body, medical shops are connected through networks. 
Social networks like Facebook, LinkedIn , Twitter are the examples of H2H. Therefore, IoT is not just the 
networked connection of physical objects, but also it is the links between people, process, knowledge, and 
data.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Internet of Things (IoT) 
 
With IoT a huge number of objects, things, sensors, devices are connected through the information and 
communications infrastructure to provide value-added services. The IoT allows people and things to be 
connected anytime, anyplace, with anything and anyone, ideally using any port/network and any service [2] 
[3]. For it we need complex and heterogeneous infrastructure. It is connected by several different hardware, 
several different operating systems, and controlled by programs written in different programming languages, 
different applications. The representation of information stored within the Internet of things would also be of 
tremendous variety: ranging from real-time video streams, to record audio information, images, unstructured 
text files, semi-structured text files, and structured relational database records. Network and systems 
management of such a complex and heterogeneous platform would be beyond the capacity of humans without 
the assistance of automation. Autonomic computing provides complex systems with capabilities to perform 
self-adaptation and self-management. Moreover, it is predicted that, by 2020, there will be 50 to 100 billion 
devices connected to the Internet [2] [3]. These devices will generate Big Data [3] that needs to be analyzed 
for knowledge extraction. Even though data collected by individual devices may not provide sufficient 
information, aggregated data from numbers of physical devices and virtual sensors (e.g. Social media such as 
Facebook, Twitter) [2] can provide a wealth of knowledge in important application areas including disaster 
management, customer sentiment analysis, smart cities, and bio-surveillance [14]. 

 

3. Big data 
Until now there is no clear definition for Big data and hence, Big data is defined based on some of its 
characteristics like volume, variety, and velocity [4] [5]. Volume means the size of the data, such as terabytes 
(TB), petabytes (PB), zettabytes (ZB), etc. Variety relates to the different type of data like structured, semi-
structured and unstructured data. In addition, different sources will produce big data, such as sensors, devices, 
social networks, the web, mobile phones, etc. Velocity related to how frequently the data is generated (e.g. 
Every millisecond, second, minute, hour, day, week, month, year) [4] [5].  
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At present, everybody is talking about the Big Data. It is true that Big Data will modernize many fields, 
including engineering, business, scientific research, public administration, education, human comfort, and so 
on. The key terms of the Big data are volume, which is the size of the data set, velocity which indicates the 
speed of data in and out, and the variety which describes the types of data types and sources value, variability, 
or virtual [8] (Figure 2).  In summary, we can say that Big Data is a collection of  a huge data sets with a great 
diversity of types so that it becomes difficult to process by using traditional data processing techniques. 
Finally, we can say that a data set can be called Big Data if it is difficult to perform capture, curation, analysis 
and visualization on it at the current technologies. With diversified data provisions by IoT, such as sensor 
networks, telescopes, scientific experiments, and high-throughput instruments, smartphones, home appliances.  
As we know that the bridges between Big Data and knowledge hidden in it are highly crucial in all areas. The 
proper and effective use of Big Data has the underlying benefits to transform economies, and delivering a new 
type of productive development. There are many advantages in business through harnessing Big Data, such as 
increasing operational efficiency, informing strategic direction, developing better customer service, 
identifying and developing new products and services, identifying new customers and markets, etc. The 
analysis of Big data will give the new direction to proper use and implementation of the things like energy 
harvesting of wireless sensor network, proper utilization of the home appliances, proper monitor and 
maintenance of Big infrastructures like flyovers, bridges, ships, aeroplanes, rail track, rail engines etc. [7] 
[15].  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Big data 
 

4. Need Big data infrastructure for IoT 
It generates Big Data [4] [5] that needs to be analyzed for knowledge extraction. Even though data collected 
by individual devices may not provide sufficient information, aggregated data from a number of physical 
devices and virtual sensors (e.g. Social media such as Facebook, Twitter) [4] [5] can provide a wealth of 
knowledge for important application areas including disaster management, customer sentiment analysis, smart 
cities, and bio-surveillance. 
Figure 3 exhibit the relationship between IoT and Big data. IoT generates various types of data like structured, 
semi-structured and unstructured and network needs to capture all these data from the sensors, embedded 
chips, mobile phones, wireless sensor networks and computers. Till now there is no standard protocol exist to 
capture the IoT data from the various things. To get the proper results from the data analysis, we need good 
quality data, hence we need to apply proper data preprocessing techniques such as noise and outlier removing, 
predicting missing values, etc. Now to store such huge amount of Big data we need Big data infrastructure. 
Further, we have to apply advanced data analysis and data mining techniques to know the actual story of the 
data like distribution of the data. We may apply different data mining techniques like clustering, classification, 
prediction or association rule. Next, by applying modern data analysis and data mining techniques we can 
generate different pattern and knowledge for decisions and actions. Such decisions and actions help IoT to 
implement in an optimized, wide and secured way [16].  
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    Figure 3: Relationship between IoT and Big data   
 

Big data implementations 

Hadoop: The programming technique used in Hadoop is MapReduce [9].  MapReduce is the basic data 
processing scheme used in Hadoop, which includes breaking the entire task into two parts, known as mappers 
and reducers. Mappers read the data from HDFS (Hadoop distributed file system), process it and generate 
some intermediate results to the reducers. Reducers are used to aggregate the intermediate results to generate 
the final result that is again stored in HDFS. A typical Hadoop job involves running several mappers and 
reducers across different nodes in the cluster. The major drawback of MapReduce is its inefficiency in running 
iterative algorithms. Limitation: MapReduce is not designed for iterative processes [11]. Amazon, Facebook, 
Google, IBM, Intel Research, Joost, Last.fm, New York Times, PowerSet, Veoh, Yahoo! Are the users of the 
Hadoop system.  
Spark: It is a latest next generation big data processing technique developed by researchers at the University 
of California at Berkeley. It is an alternative to Hadoop, which is designed to overcome the disk I/O 
limitations and improve the performance of earlier systems. In of Spark we can perform in-memory 
computations. It allows the data to be cached in memory, thus eliminating the Hadoop’s disk overhead 
limitation for iterative tasks. Spark is a general engine for large-scale data processing that supports Java, 
Scala,  and Python and for certain tasks it is tested to be up to 100× faster than Hadoop system [11]. 
Berkeley data analytics stack (BDAS): The Spark developers have also proposed an entire data processing 
stack called Berkeley Data Analytics Stack (BDAS) [10]. At the lowest level of this stack, there is a 
component called Tachyon, which is based on HDFS. It works with Spark and MapReduce. The major 
advantage of Tachyon over Hadoop HDFS is its high performance. The advantage of using Tachyon is its 
support for raw tables. Tables with hundreds of columns can be loaded easily and the user can specify the 
frequently used columns to be loaded in memory for faster access [11] [17].  

 

5. Conclusions 
In the near future, everything will be connected through networks and due to data production of all the 
devices, machines, human beings will generate more and more data. To enhance the productivity and we need 
to store, manage and analyze all these IoT generated data. Therefore, for managing and for analysis the IoT 
data, we may employ Big data concept and together they will establish a more sophisticated system.   
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