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Abstract - Internet of Things (IoT) is a significant concept of a new technology generation. It is a visualization that permits 
the sensors or embedded devices to be interconnected over the Internet. The upcoming IoT will be greatly presented by the 
colossal quantity of heterogeneous networked embedded devices that generate intensively "Big data". Enormously a large 
amount of data is being collected today by many organizations and in a continuous raise. It makes complex and 
computationally inefficient to analyze such a massive data. The quantity of the available raw data has been expanding on an 
exponential scale. In a massive database, the valuable information is hidden. The new developed Bigdata techniques can 
handle many challenges that face data analysis and have the ability to extract valuable information. This survey paper 
discusses Bigdata and its framework with composition of IoT and how it is created. Many IoT existing, future application 
and a variety of IoT technologies whether wired or wireless are viewed. 
 
Index terms - BigData, BigData Framework, Internet of Things (IoT), Heterogeneous data, IoT architecture, 
 
I. INTRODUCTION 
 
The phenomenon of big data has long been 
characterized by volume, velocity, and a variety of 
data types that have been created at ever-increasing 
rates. Big Data is not merely a data rather it has 
become a complete subject which involve various 
tools, techniques and framework. The IoT is a notion 
that depends on interconnected physical objects. It 
creates a mesh of devices that can able to generate 
information. Sensors are around us like in cars, 
buildings, and smart phones that can collect data 
about our environment. IoT enables us to know things 
that need replacing, repairing or recalling. These 
things can contact and interrelate with their neighbors 
to reach unified goals. Many embedded in “things” 
collected together and what is referred to as a smart 
world is created. 
 
IoT generates numerous amounts of data therefore 
called "Big data," that provides advanced analytic 
techniques and offers a vision that makes machine 
usage easier and efficient. The Big data analysis is 
required to take advantage of its potential for high-
level modeling and knowledge engineering. The 
possibility of the data flow from physical resources to 
future Internet facilities is what we need to an 
analysis by using Bigdata analytic techniques. The 
Big data challenge is how to understand the 
interaction between human and smart objects. The 
basis of the Internet was human to human interaction 
when the human determines the content to be used by 
another human, but with the IoT the objects 
determine the content. Therefore, the impact on our 
lives is an open issue that needs understanding how 
IoT plays an important role in a smart environment 
and smart world.  
 
 

II. BIG DATA AND ITS FRAMEWORKS 
 
Big data is a collection of both structured and 
unstructured data that is too large, fast and distinct to 
be managed by traditional database management tools 
or traditional data processing applications. The 
amount of data ranges from gigabyte to petabyte to 
Exabyte: It is calculated as 
EB=1024PB=1024x1024x1024GigaByte. 
 
The Fig. 1 I illustrates the characteristics of big data 
in detail. 

 
Figure 1: Characteristics of Big Data 

 
Based on the characteristics of Big Data it provides 
solutions for data computation and efficient storage 
with different frameworks which are discussed in the 
next section. 
 
Hadoop Framework 
Hadoop is an Apache open source framework written 
in Java that allows distributed processing of large 
dataset across cluster of computers using simple 
programming model Hadoop creates cluster of 
machines and coordinates work among them. It is 
designed to scale up from single servers to thousands 
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of machines, each offering local computation and 
storage Hadoop consists of two component Hadoop 
Distributed File System (HDFS) and MapReduce 
Framework as shown in figure. 2. 
 

 
Figure 2 Architecture of Hadoop 

 
HDFS is a file system designed for storing very large 
files with streaming data access pattern, running 
clusters on commodity hardware. HDFS manages 
storage on the cluster by breaking incoming files into 
pieces called ‘blocks’ and storing each blocks 
redundantly across the pool of the server. HDFS 
stores three copies of each file by copying each piece 
to three different servers. Size of each block 64MB. 
HDFS architecture is broadly divided into following 
three nodes which are Name Node, Data Node, HDFS 
Clients/Edge Node. 
 
MapReduce is defined as a programming model for 
processing and generating large sets of data. There 
are two phases in MapReduce, the “Map” phase and 
the “Reduce” phase. The system splits the input data 
into multiple chunks, each of which is assigned a map 
task that can process the data in parallel. Each map 
task reads the input as a set of (key, value) pairs and 
produces a transformed set of (key, value) pairs as the 
output. The framework shuffles and sorts outputs of 
the map tasks, sending the intermediate (key, value) 
pairs to reduce task, which groups them into final 
results. 
 
Sqoop Framework 
Apache Sqoop is a tool which is designed for 
efficient export or import of bulk data between 
Apache Hadoop and structured data stores. Presently 
Sqoop is a Top-Level Apache project which is a 
command line interface application written in java. 
Sqoop is designed efficiently for the purpose of 
transferring huge amount of data between Apache 
Hadoop and structured data stores such as relational.  
It copies data quickly from external systems to 
Hadoop. It enables data imports from external data 
stores and enterprise data warehouses into Hadoop. It 
ensures fast performance by parallelizing data 
transfer and utilizes optimal system. Sqoop supports 

analyses of data efficiently. It even mitigates 
excessive loads to external systems. The Fig. 3 
illustrates the details of Sqoop. 
 

 
 

Figure 3 Architecture of Sqoop 
 
Sqoop is used to exchange data between Hadoop and 
IBM Netezza data warehouse appliance by Online 
Marketer Coupons.com. The Apollo group, Education 
Company uses Sqoop to extract data from databases 
and to inject the results into relational database from 
Hadoop jobs. In addition to this, there are countless 
other Hadoop users who use Sqoop to efficiently 
transfer their data.  
 
Spark Ecosystem 
When data size reaches petabytes or more, current 
desktop and other system cannot handle it and 
requires efficient management of storage and 
retrieval. Such data is called Big Data. This Big Data 
is managed by an efficient framework called Spark. 
Big Data Analytics requires quick response. Spark 
addresses it. This paper discusses how framework 
Spark can be used for Big Data Analytics. Also 
central processing unit (CPU) intensive task can be 
quickly solved in spark. An illustration of it is given 
by solving mathematical problem. It focuses on Spark 
ecosystem. The Fig. 4 below illustrates the spark 
ecosystem. 

 
Figure 4 Spark Ecosystem 
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Spark can be easily integrated in Hadoop layer. It has 
various layers such as MLBase, GraphX, Spark SQL. 
Spark SQL gives strong coupling between relational 
and procedural processing, through declarative 
DataFrame API. It integrates with procedural Spark 
programming code. It also includes an extensible 
optimizer known as Catalyst, built by using features 
of the Scala programming language. Catalyst makes it 
easy to add define extension points, composable rules 
and control code generation. 
 
II. IOT ARCHITECTURE 
 
The IoT architecture has two perspectives first is 
three layers and the second is five layers. 
 

 
Figure 5: IoT Three layer Architecture 

 
The Three Layers Architecture Fig. 5 shows the three 
layer architecture listed as follows: 
1. Network Layer: 
The network layer may furthermore be termed as 
"Transmission Layer". This layer can transfer 
streaming sensor data from physical devices to the 
next layer. It can transmit the data to application 
devices via information processing system or 
infrastructure layer. The transmission channel may by 
wired or wireless, and the used technology can be 3G, 
Wi-Fi, Bluetooth, ZigBee, 6lowpan, etc. based on the 
sensor objects. The network layer contains a merging 
network of communication and Internet network, 
information center, network management center, and 
intelligent processing center, etc. 
2. Infrastructure Layer: 
There are several elements of infrastructure that may 
result in many problems for users. Infrastructure 
should be promoted for services that are simply 
acceptable and to the expansion the velocity to the 
marketplace. Infrastructure commonly denotes to 
Infrastructure as a Service (IaaS), Platform as a 
Service (PaaS), and Software as a Service (SaaS). 

3. Application Layer: 
This prototypical layer defined the construction of 
IoT from the technical level. It is practical at the early 
phase of development. The application layer is the 
great conjunction of IoT and industry technology, 
merged with industry requirements to recognize the 
industry, like person's social separation of work, and 
the formation of the human economy. 
 
The previous model is not exactly appropriate for 
IoT. It has some similar characteristics in mutual. So 
through the technology architecture of the internet 
and the logical structure of Telecommunications 
Management Network, and merged with the specific 
aspects of the IoT, new architecture of IoT is created. 
This architecture would better explain the 
characteristics of IoT. It divides IoT into five layers, 
which are the Business Layer, the application layer, 
the Middleware Layer, the Network Layer, and the 
Perception Layer. As shown in Fig. 6: 

 
Figure 6: IoT Five layer Architecture 

 
III. IOT APPLICATIONS 
 
The potentialities offered by the IoT make it possible 
to develop numerous applications based on it, of 
which only a few applications are currently deployed. 
In future, there will be intelligent applications for 
smarter homes and offices, smarter transportation 
systems, smarter hospitals, smarter enterprises and 
factories. In the following subsections, some of the 
important example applications of IoT are discussed. 
 
a) Aerospace and aviation industry 
The aviation industry, for example, is vulnerable to 
the problem of suspected unapproved parts (SUP). An 
SUP is an aircraft part that is not guaranteed to meet 
the requirements of an approved aircraft part (e.g., 
counterfeits, which do not conform to the strict 
quality constraints of the aviation industry). 
 
b) Automotive industry 
Advanced cars, trains, buses as well as bicycles are 
becoming equipped with advanced sensors, actuators 
with increased processing powers. Applications in the 
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automotive industry include the use of smart things to 
monitor and report various parameters from pressure 
in tyres to proximity of other vehicles. Vehicle-to 
vehicle (V2V) and vehicle-to-infrastructure (V2I) 
communications will significantly advance Intelligent 
Transportation Systems (ITS) applications such as 
vehicle safety services and traffic management and 
will be fully integrated in the IoT infrastructure. 
 
c) Telecommunications industry 
  An illustrative example is the use of GSM, 
NFC (Near Field Communication), low power 
Bluetooth, WLAN, multi-hop networks, GPS and 
sensor networks together with SIM-card technology. 
In these types of applications the reader (i.e. tag) is a 
part of the mobile phone, and different applications 
share the SIM-card. 
 
d) Medical and healthcare industry 
IoT will have many applications in the healthcare 
sector, with the possibility of using the cell phone 
with RFID-sensor capabilities as a platform for 
monitoring of medical parameters and drug delivery. 
 
e) Transportation industry 
IoT offers solutions for fare collection and toll 
systems, screening of passengers and bags boarding 
commercial carriers and the goods moved by the 
international cargo system that support the security 
policies of the governments and the transportation 
industry, to meet the increasing demand for security 
in the globe. 

 
IV. BIGDATA AND IOT COMPOSITION 
 
Big Data Techniques for IoT is a boon to handle data 
storage and computation efficiently. 
Many researchers that use Bigdata techniques to 
solve some IoT challenges have proposed a 
framework that is able to gather data from different 
sources with different forms like JSON, XML, 
textual, and data streaming from sensors. The data 
collections lead the database to be unstructured and 
require data integration. As the world moves to 
develop Big data analysis techniques, they reached a 
solution that can load data from heterogeneous 
sensors then integrate that heterogeneous sensor data 
using NoSQL systems. Finally, they designed a user-
friendly load system for NoSQL systems by 
determining a plan to select appropriate NoSQL 
system that allow the conceptual schema to be 
deployed. They are continuing operations of handling 
schemes, and they intend to begin the 
implementation. In this paper, they did not observe a 
solution in the case of newly added data that ensure 
system availability and stability. 
Ding et al offered a general statistical database cluster 
mechanism for Bigdata analysis in the IoT (IoT 
statistic DB). One of the major problems that face IoT 
is how to transform sensor data into knowledge. 

Statistical analysis on sensor sampling data is one of 
the most important procedures in IoT systems. Four 
statistical analyzing methods were offered which, 
include the Euclidean-based spatial aggregation, the 
Network based spatial aggregation, the Euclidean-
based parameter aggregation, and the Network-based 
parameter aggregation. The parallel processing 
techniques for the statistical queries are proposed, so 
that multiple servers can apply the statistical analysis 
in parallel and the performance can be enriched. They 
intend to discuss event detections and data mining 
techniques depending on the statistical analysis of 
IoT. It is not marked how to treat with anomaly 
presence. 
 
CONCLUSION 
 
This paper surveyed some of the most important 
aspects of Bigdata frameworks and IoT architecture 
with particular focus on how these two compositions 
can help us build a system with a proper approach 
towards the various IoT challenges and when to 
choose the appropriate framework. As the vast 
increasing of existing devices, sensors, actuators and 
network communications, a massive amount of data 
has been generated. There are many problems 
resulting in the increasing of data volume as massive, 
heterogeneous, noisy data, privacy, and security. 
Applications of IoT have been presented. 
Technologies have been surveyed from the 
perspective of data acquisition and network based. 
Finally, challenges and future direction have been 
discussed. We intend to find new techniques and 
tools to solve Massive–Heterogeneous issues that are 
found in related work. 
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