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ABSTRACT 
The world is running by data which is generated from various sources such as social media, mobile networks, banking sector, 
transportation and so on. Difficulty hidden on these sources are types of data such as structured, semi-structured and 
unstructured where the knowledge discovery should happen. Capturing, storing, preprocessing and processing of these types of 
data is more hard because of its volume, speed of data generation and it’s commonly known as “Big Data”.  Big Data is the key 
word which refers the large amount of data and that are of structured, unstructured, semi-structured or combination of all. 
As well as, when the data exceeds the limits of the processing capacity of a particular system then it can also be termed as Big 
Data. Processing technology required should be suitable for all complexities and follows easeness by the developer and 
analyser. As a solution Hadoop – an opensource framework which can store and process huge volume of data with HDFS and 
Mapreduce. All the input data should process with Map Reduce is the constraint behind the Hadoop and it hard to support 
interaction and iteration. To overcome, Spark a core engine helps to process complex data to store and process with lazy data  
structure called RDD (Resilient Distributed Dataset). These paper helps to understand the difficulties and characteristics of 
data with its various visualization techniques. 
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INTRODUCTION 

 

In earlier days the data has been generated only by a certain group of peoples or organization like 

newspaper, television and rest of them were the consumer of the generated data. Later, because of the rise of 

Internet the unidirectional data generation has been changed into bidirectional (eg., an user can generate as 

well as consumer of a data). The utility of internet usage among the peoples were familiarized and nearly half 

of the world population were engaged by being a user in the internet. [1] proposed a model for identifying the 

frequent patterns in the Big Data which flows over the internet of different kinds of data. Not only being an 

user but also performing their day to day activities with the help of internet which in parallel generates a huge 

volume of data with different types (variety) within a fraction of time (velocity) and sometime these  data are 

of uncertainty(veracity). Computation of these data is not that much easy since the traditional RDBMS, 

ORDBMS or DBMS cannot have sufficient support. This modern issue can be solved with the help of Hadoop 

by Map and Reduce with its ecosystem tools or Spark. The four layer architecture of OHBDA[2] includes the 

storage layer, Online and Historical Data Processing layer, Analytics layer and Decision making layer for 
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classifying and processing the Big Data. The modern framework are specially designed to solve the challenges 

in Big Data. Hadoop is best for batch oriented task and it works on the Map and Reduce. The performance of 

the cache memory has been accelerated in mapreduce with its performance using [3] SSD-Empowered 

approach. Whereas for streaming data or for the implementation of iterative process, the support in Hadoop is 

very less. [9] gives the solution for reducing the bandwidth through on demand services with BoD broker for 

Multimedia Big Data, it reduces the cost by DWDM backbone. To overcome this issue, Spark comes into the 

role. The advantages of Hadoop-MapReduce and Spark’s in-memory over Oracle are shown in Table1. [4] 

represents the use of Agile methodology in Big Data analytics by comparing the different approaches of 

traditional and modern catalogs in web based systems holding data. Though Hadoop and Spark helps for the 

processing of Bigdata but data centers are the crucial which holds the data and it is monitored through adaptive 

sampling in an efficient manner[5] by using Cross validation and Kalman filter block. 

 

II. Rate Of Dataflow In A Minute: 

For the last two decades the data generation has been rapidly increasing day by day and time to time. 

According to June 30, 2016 around 48.7% of world population are using internet and there is 890.8%growth in 

the period of 2000 – 2016 alone. The graphical representation of data has been visualized in social network 

analysis[7]. The Social Network analysis(SNA) shows the interaction among the actors(data) for 

communicating among the individuals in a group[7]. Since, storing the Big Data needs a physical device 

which enhances the utility of cloud computing and its resources for various application[8]. Visualization of 

data and enabling realtime interaction with data in motion is deal with [6] through different layer and graphics 

visualization with incremental approach. 

This indirectly says the huge volume of data which has been flowing in the internet. As well as the 

internet user has been raised from 2billion in 2011 to 3.57 billion in 2016. Interestingly more than 80% of 

these data are unstructured and nearly 20% are structured data. Storing these volumes of data with proper 

resource allocation in cloud infrastructure is stated in [10] for Big Data Applications. With this huge amount 

or volume of data, the success in driving a business needs fast, integrity, authentic and deep insight on data. 

This deep insight can be achieved with Hadoop or Spark based on the impact of input. Recommendation 

model[28] helps the human in lots of ways and one of is for personalized travel sequence recommendation 

through topical package space construction. [32] for exploiting the common author relations through CARE in 

recommending scientific articles. 

 
Table I: Rdbms Vs Mapreduce Vs Spark 
 Oracle / Mysql MapReduce Spark 

Data Size Gigabytes Petabytes Even Exabyte or zetabyte 

Access Interactive and Batch Batch Iterative and Interactive 

Update 
Read and Write many 
times 

Write once, Read 
Manytimes 

Reduces most of the Read and Write operation by 
RDD with in-memory 

Structure Static Schema Dynamic Schema Can support both 

Integrity High Low Very High because of RDD 

Speed x times (x+n) times 100(x+n)times 

 

Some facts about the data in internet in every minute are, there are more than347,000 tweets every minute 

which is 250,000 tweets every minute in 2011,nearly 4 million google searches were conducted for every 

minute which is morethan2million searches on Google every minute in 2011,morethan 300 hours of videos are 

uploaded to YouTube which is70hoursof videos in 2011. Since 2013, the number of Facebook Posts shared 

each minute has increased 22%, from 2.5 Million to 3 Million posts per minute. This number has increased 

more than 300 percent, from around 650,000 posts per minute in 2011. Vine user play more than 1 million 

videos for each minute. The Sizes in bytes for Petabyte is 1,125,899,906,842,624, Exabyte is 

1,152,921,504,606,846,976, Zettabyte is 1,180,591,620,717,411,303,424 and Yottabyte is 

1,208,925,819,614,629,174,706,176. As these volume of data increasing for everyday, it’s very difficult to 

process with Relational database or with some other tools. KIRA[21] approach helps to classify the feasible and  

infeasible among the astronomy images with less error and standard deviation, [23]with multimedia pivot tables 

and insights also helps to analyze in Big Data. 

 

III. Characteristics Of Bigdata: 

The giant companies like Google, Yahoo, Facebook, Twitter and etc., are generating enormous amount of 

data for every second and these data are of either structured, unstructure or semi-structured. To predict a fact 

among these data is very challengeable because of its varies V’s. The Big Data can have more challenges on 

every V’s and the top most 10 V’s among them are Volume, Variety, Velocity, Veracity, Validity, Value, 

Variability, Vagueness, Venue and Visualization.  
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1. Volume: 

The volume is measured by the data size. The size varies by the organization, utility and data generated. 

Volume is always helps to measure the quantity and the storage medium. Size varies from byte, kilobyte, 

megabyte, gigabyte and etc., as in Table 2. Once the volume increases the complexity in storing also rises.  

𝑠𝑛𝛼𝑐𝑛               (1) 

s = Data size 

n = times of data size 

c = level of complexity   

 

2.Variety: 

Varieties always shows the flavors in data from different source. The generated data may be structure(rows 

and colums), unstructured or semi-structure or even the combination of all three. The combination of varieties 

leads the high level of complexity for processing. 

∑ 𝑣 = 𝑐𝑛𝑖
1                     (2) 

 

v = structure form of data 

i = level of combination 

c = complexity 

n = level of complexity  

 

3.Velocity: 

The Data is hitting at a very high speed and processing the data at the same speed before the next data is 

coming to hit is very difficult with traditional approach. The rate of speed varies on the type and size of data. 

Hadoop still not supports iterative approach for processing, it makes a little bit complex. Iterative is supported 

in the Spark helps to give solution for the high speed data. For example, tweets(f(s)) posted by the user for 

every time limit(k) will vary rapidly.  

 

𝑓(𝑠) = ∆ ∑ 𝑠𝑛
𝑘=0                (3) 

 

4.Veracity: 

The uncertainty is very common in Big Data because of the volume and type. It can be reduced by the data 

preprocessing. Missing data, duplication can occur and it has to be minimize and in common it can be coined as 

dirty data. 

 

5.Validity: 

Most of the Big Data are from transaction data and it has some time limit to use it. Eg. OTP for banking 

and other validation process related applications. 

 

6. Value: 

The quality of data is merely needed for understanding the importance for figuring the needs. Sometimes, 

the unimportance data might be appended with quality and cause the dissimilarity in the point of one view. The 

estimation for the bigdata in healthcare and crime detection has very high impact. 

 

7. Variablity: 

The storage volume of the data will vary according to the type and format. Based on the data warehouse the 

variability will differ. 

 

8. Vagueness: 

The Big Data always helps to identify the unknowing things from the knowing data. the art of learning 

unknowing is leads to vagueness. 

 

9. Venue: 

The data origin and use of the data vary according the needs. The person behavior data can sometimes 

helps to predict the upcoming disease as well as helps to predict the crime ratio of that particular in a different 

representation. Crime can be reduced once the location is identified with historical data.  
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Fig. 1: 10V’S OF BIG DATA 

 

10. Visualization: 

Understanding the data is must and the important is viewing the data in a pictorial representation. 

Visualizing the  Big Data reduces the complexity and makes others to understand. Some of the visualizing tools 

are Tableau, Excel, Elastic Search, Logstash, Kibana and etc., Each can helps data to view person.  

 

IV. Processing Platform For Big Data: 

The challenge in the Big Data is choosing the suitable processing platform and framework. Initially 

Hadoop helps lot for processing Big Data by storing in HDFS and process with Map and Reduce function. Later 

to fix few drawbacks, Spark came to the picture. Hadoop helps to process batch oriented data and it does Map 

and Reduce even for all kind of task. Spark helps to process even the streaming data or data in motion with in-

memory and it’s faster than Hadoop. The few Hadoop ecosystem tools are Pig, Hive, Sqoop, Flume, Hbase, 

Mahout. one kind of data in WoT  with its own characteristic’s and not as same time-series is spatiotemporal 

interval data and provisioning sematic content can be achieved by cluster evaluation, spatial distance 

evaluation[11],[36] in fusion plasma with two phase region outlier detection, KVASIR architecture [22]. 

Sometimes, predicting the needed information with the historical data in a dataset or from streaming datasource 

like twitter requires a few feature alignment model [27] proposed a opinion association graph for online review 

analytics. Privacy preserving in data sharing on distributed streaming data is achieved by shadow and hashed 

shadow coding[35]. [37] machine learning algorithm with RCM for analyzing the twitter. [30] classification 

model and minimum correlation method in multimedia helps real time analytics for transmission and storage 

with reduced load. 

 

1.Hadoop: 

Hadoop is a framework with two main components namely HDFS and MapReduce. Mapreduce always 

splits the data into map and reduce for processing in Hadoop and guaranteeing performance in mapreduce 

systems is able through the systematic approach of building dynamic performance model for big data 

analytics[15], [17] with metadata of related jobs in enhanced Hadoop architecture. [24] deals with the 

improvement in mapreduce at heterogenous computing environments with JAS algorithm. 

 HDFS is a storage medium of 64MB block size as default. Namenode holds the metadata of the input and 

splits into blocks which is send to datanode for processing. The namenode allocates the process to the datanode 

that are ready to process, identified by the hearbeat get from the datanode. For every second the datanode sends 

the heartbeat to the namenode and signals still the node has platform for process. On behalf of the heartbeat, the 

namenode stores the block for processing. The default replication factor is 3, an user can change according to 

their needs. The replication is for the safety and quick process to happen. In addition to Namenode and 

Datanode the other services provided by the HDFS are secondary Namenode, Resource manager, Jobtracker, 

Task manager. It helps to check the process is happening in the correct way or any substitution method is 

required. MapReduce does the computation process on the Datanode with map and reduce function. In addition 

to it shuffling and sorting act in the reduce function. An issue in Hadoop is all job has to do map and reduce 
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process even if it is not required. Hadoop stores data in disk, it takes more time for data to  read and write.  

Identifying the nearby mobile cloud for hosting data through Hadoop[18] with mapreduce jobs are achieved for 

energy efficient and to increase the fault tolerance. [33] Geographical social factors could help to predict the 

exact service rating through user’s mobile location in various location. [34]muffin a  smartmobile phone  

application helps to track the students attendance in a safe manner. 

 

2. Spark: 

To process a large scale data in very fast then Spark engine is more handful. Programs can run upto 100x 

times faster than Hadoop Mapreduce, if data is stored in memory and 10x times faster if data is in disk. Spark 

support multi language like java, scala, R, Python. Spark has a set of libraries namely Spark SQL, Spark 

Streaming, MLLib for Machine Learning and Graphx for graph oriented task. It can run on any platform like 

Standalone, on Hadoop, Mesos or in cloud. It support to access diverse data sources including Cassandra, 

HDFS, HBase and S3. The data structure in spark is Resilient Distributed Dataset(RDD) with fault tolerant. 

Spark mostly does the read only operation were a RDD will create for every instance with highly interactive and 

iterative. The task are done on the in-memory(RAM) and requires only very minimum time.  
 

Table 2: Processing Time For Data In Disk 

 
 

V. Practical Implementations: 

The Hadoop and Spark can be used in many applications to process large amount of data and of different 

types. This processing framework can do many task and reduce the time with high throughput and performance. 

Some of the applications are Social media, Medical, Crime Detection, Research, Banking and etc.,  

 

a. Transaction in E-Banking: 

A rich number of customers are in this field and amount of data is enormous. To deal with these enormous 

data is not easy for traditional processing technique and its leads to the Big Data. The network analytics and 

natural language processors are used to catch illegal trading and anti-money laundering in banking sector. 

Sematic web holds huge data with different scaled parameters in a high level similarity data. Processing RDF 

semistructure data is through loading, querying and distributed filters[31]. 

 

b. Favorite playlist in Media and Entertainment: 

Peoples always expect rich media on-demand in different formats and in various devices, some big data 

challenges in the communications, media and entertainment industry includes Collecting, analyzing, and 

utilizing consumer insights, Leveraging mobile and social media content, Understanding patterns of real-time, 

media content usage. Selecting the feature in the big data  for a particular dataset leads the collision and 

problem because certain times the fewer data holding fields plays a major role. [14] discuss about the selection 

named distributed feature selection model with different selection approaches in economic case. [26] identifies 

the model for “Having Friends” in SN distribution. 
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c. Patient Tracking Data in Healthcare: 

Huge amount of data has to be process in healthcare but lack of utilizing the data leads to cost rising in 

healthcare and proper medicine matching is not upto mark. This also leads to patient incure on their disease. 

The source for BigData is also IoT(Internet of Things) with applications like eHealthcare etc., Security and 

privacy on these data is enhanced by various agents like Monitoring, Policy, Data Collector, Access control, 

Ontology and Physician agent[12],[16] through digitalization and data analytics in large scale. [20], [25] helps 

for the interactive solution to improve the health condition of individuals through simulated approach HBDA 

and precision medicine with electronic healthcare records. [38] talks about the prediction of health condition for 

individuals through i2b2 model.  

 

d. Predicting Outcome in Education: 

A major challenge in the education is to incorporate big data from different sources and to predict the need. 

Based on the students earlier performance, a result or behaviors or placement can identify. [34]muffin a  smart 

mobile phone application helps to track the students attendance in a safe manner leads to the outcome 

prediction. 

 

e. Increasing Customer Support in Manufacturing:  

The demand on resources like oil, agricultural products, minerals, gas, metals, and so on has been 

increasing day by day and leds to an increase in the volume, complexity, and velocity of data that is a challenge 

to handle.  Large volumes of data from the manufacturing industry and underutilization of this information 

prevents improved quality of products, energy efficiency, reliability, and better profit margins. Storing data 

from various sources and websites may sometimes has possibility for the occurance of duplication even after 

encryption and these duplication creates a huge impact for the failure in model. This failure can be reduced by 

the Deduplication with ownership models[13]. [29] frequent pattern differs from duplication, visulalization in 

visual analytics can be raised through pyramidviz. [39] discussed about the various techniques in visual 

analytics in urban area which results for the entrance of smart city. [40] changes in the passenger flow is 

determined by different views in the tweets with spatial temporal data. 

 

f. Public Sector: 

Big data is being used for many claims that collected in the form of unsructured data. It can reduce the 

fraudulent claim in a faster manner. All the illegal activities can be easily identified. Similarly like healthcare, 

rich amount of data with less information identification is done in transport. BigData Analysis is much needed 

in [19]Transport to improve its management including resources like manpower, vehicles and etc., 

Similarly big data can be applicable for insurance, transportation, retail and wholesale trade and etc., 

Processing Big Data from these kind of source with different varieties is not easy with traditional technologies, 

so we can process with hadoop and spark.  Though we know hadoop will process on batch and difficult for the 

same in streaming data, we are moving to spark. Spark is working with in memory and RDD, it takes less time 

compared to hadoop. Processing  data from these kind of source can be achievable with hadoop and spark.  

 

Conclusion: 

Thus various parameters has been taken for understanding the importance and easiness in Big Data with the 

processing core engines like Spark compared and Hadoop. The different V’s discuss about the uniqueness in it  

and also the need of BigData in every field. Most of the application generates data with more information and 

less identification has done so far. To identify the insight in the data, Hadoop or spark can be helpful. We 

discussed more on the operation and functionality of Hadoop and spark. 
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