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Abstract— Big Data is a broad term for datasets so large and 

complex that create difficulties to process on large dataset 

using on hand database management tools. In this paper we 

are presenting the 5v’s characteristics of the Big Data and 

also technology which is used to handle Big Data. During the 

last decades, management of Data and storage have become 

increasingly distributed. So requirement of the advanced 

query operators, such as skyline queries, are necessary in 

order to help users to handle the huge amount of available 

data by identifying a set of interesting data objects. Here we 

also discuss the concept of skyline which filters out the set of 

interesting points from the large set of data points from 

database. 
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I. INTRODUCTION 

Big Data is the collection of complex and large data sets, 

which are difficult to capture, process, store, search and the 

analysis of data/ information using conventional database 

management tools and traditional database management 

system [11].The main difficulty in handling such large 

amount of data is because that the volume is increasing 

rapidly in comparison to the computing resources [2]. Data 

(big data) is generated by machine, generated by humans and 

also generated by Mother Nature [5].The Big data term which 

is being used now a days is kind of misnomer as it points out 

only the size of the data not putting too much of attention to 

its other existing properties [2].Big data can neither be 

worked upon by using traditional SQL like queries nor can 

the relational database management system (RDBMS) be 

used for storage [5]. Hadoop an open source distributed data 

processing system is one of the prominent and well known 

solutions [5]. 

Big Data can be described by following 

characteristics: 

A. Volume: 

It is the data at rest. Usually, Terabytes and Exabyte’s of 

existing data to process for accurate analysis [11]. The social 

networking sites existing are themselves producing data in 

order of terabytes everyday and this amount of data is 

definitely difficult to be handled using the existing traditional 

systems [2]. 

 
Fig. 1: 5v’s of big data 

B. Velocity: 

It is the data in motion usually; streaming data has a few 

milliseconds to a few seconds for a response [11]. This 

characteristic is not being limited to the speed of incoming 

data but also speed at which the data flows [2]. Volume 

influences the velocity as the increase in data volume can 

reduce the rate at which the data is captured and transmitted 

[3].  For example the data from the sensor devices would be 

constantly moving to the database store and this amount 

won’t be small enough on performing the analytics on the 

data which is constantly in motion [2]. 

C. Variety: 

Variety corresponds to the different forms of data like web 

Pages, Web Log Files, social media sites, e-mail, documents, 

and sensor devices data both from active passive devices [2], 

comprising unstructured, semi-structured, structured, texts, 

logs, etc., with unstructured data forming the major portion 

of big data [3]. 

D. Veracity: 

It is the data in doubt. Data is uncertain due to inconsistency, 

incompleteness, ambiguities, latency, deception and model 

approximations [11]. The uncertainty constraints are always 

higher in big data, as it is extracted from multiple sources, 

which could rise to new issues of trustworthiness of data [3]. 

E. Value: 

The value of data is determined by the various factors i.e.; 

quality of information, statistical information, survey data, 

data from reliable and well reputed sources [3]. It is all good 

and well having access to big data but unless we can turn it 

into value. It becomes very costly to implement IT 

infrastructure systems to store big data, and businesses are 

going to require a return on investment [5]. 
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II. ARCHITECTURE 

At a very high level, Hadoop has two main components Map 

reduce and file system HDFS [6].MapReduce is the 

processing part of Hadoop and manages the jobs. HDFS 

refers to Hadoop Distributed File system stores all the data 

redundantly required for computations [6]. Origin of Hadoop 

comes from Google File System GFS and MapReduce which 

become Apache HDFS and Apache MapReduce respectively 

[6]. 

 
Fig. 2:  high level architecture of Hadoop 

A. Mapreduce: 

MapReduce is the heart of Hadoop, which is a programming 

model meant for large clusters. It has a parallel computing 

framework and is obscure to responsibilities like 

parallelization, fault tolerance, data distribution and load 

balancing [11]. The computation of MapReduce takes a set of 

input key/value pairs and generates a set of output key/value 

pairs and is divided into two functions: Map function and 

Reduce function [11]. 

The map tasks produce a sequence of key-value 

pairs from the input and this is done according to the code 

written for map function [2]. These value generated are 

collected by master controller and are sorted by key and 

divided among reduce Tasks [2]. The sorting basically 

assures that the same key values ends with the same reduce 

tasks. The Reduce tasks combine all the values associated 

with a key working with one key at a time. Again the 

combination process depends on the code written for reduce 

job [2]. 

B. Hdfs: 

The HDFS is distributed file system component of Hadoop 

designed to store and support large amount of data sets on 

commodity hardware reliably and efficiently and also has 

master / slave architecture, with master as Name Node and 

slave as Data Node [6]. All the individual files in 

HDFS are divided into fixed size blocks. A cluster 

of machines with storage capacity are used for the storage of 

these blocks [11]. HDFS stores all the file system metadata 

on single Name Node. The application data is stored as 

multiple copies on a number of slave Data Nodes, which are 

usually one per node in cluster [6]. 

1) NameNode acts as the master of the system and is 

responsible for the management of blocks on the 

DataNodes [11]. NameNode itself doesn’t store any data 

neither does any data flows through the name node. It 

only determines and keeps track of mapping of file 

blocks to Data Node, thereby acting as a repository for 

all HDFS metadata [6]. It is the single entry point for a 

failure happening in Hadoop cluster. The replication 

factor, specified by the application is stored in the 

NameNode [11].Any application requiring data, first 

contacts the NameNode which provides locations of data 

blocks containing the file. While storing/writing data to 

HDFS, NameNode chooses a group of (by default three) 

to store the block replicas [6]. The client application then 

pipelines the data to the Data Node nominated by Name 

Node [6].  

2) DataNodes acts as slaves and it is deployed on each 

machine in the cluster. DataNode stores the actual data 

[11]. Data Nodes are responsible for storing the blocks 

of file as determined by the Name Node [6]. Data file to 

be stored is first split into one or more blocks internally 

[6]. Data Nodes serve the read write requests from file 

system’s client data [6]. These are also responsible for 

creating, deleting and replicating blocks of file after 

being instructed by the Name Node [6]. 

III. SKYLINE QUERY 

Before the entry of skyline into database management there 

is a problem called maximum vector problem or Pareto 

optimum[1].skyline queries have been actively studied to 

support multi-criteria decision analysis[4] and also for 

decision making applications; skyline queries help users 

make intelligent decisions over complex data, where different 

and often conflicting criteria are considered[7]. 

For example, consider a database that contains 

information about hotels [1]. Each tuples of the database is 

represented as a point in a data space consists of numerous 

dimensions [1]. Assume a user is looking for a hotel that is 

cheap as possible and as close to the beach. To illustrate the 

idea of dominance relationships, Fig.1 gives hotel finding 

example in this example user is looking for a hotel based on 

two criteria, minimum price and minimum distance to the 

user standing location [1]. Fig.1a lists 9 hotel records and 

their values and Fig.1b depict the representation of the hotel 

in a 2D space [1]. Hotels p4, p7, p8 and p9 are all dominated 

by other points so skyline which return points that are not 

dominated by any other points. Consider the point, p7 which 

is dominated by p5 as it is more expensive than p5 but both 

have the same distance value [1].  

The skyline query retrieves all hotels for which no 

other hotel exists that is cheaper and closer to beach. So the 

skyline result set which consist of {p2, p3, p1, p5, p6} [1].In 

database systems, queries  specialized to search for the non-

dominated data points are called skyline queries and their 

corresponding result set is known skyline set and Individual 

data points in a skyline result set are known as skyline 

Points[1]. 

Hotel Price Distance 

P1 3 3 

P2 1 6 

P3 2 4 

P4 3 7 

P5 5 2 

P6 7 1 

P7 6 2 

P8 4 4 

P9 6 6 

Table 1: Skyline query Dataset 
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Fig. 3: An Example of skyline query 

The database system at your travel agents' is unable 

to decide which hotel is best for you, but it can at least present 

you all interesting hotels and all hotels that are not worse than 

any other hotel in both dimensions so we can say this is set of 

interesting hotels the Skyline [13]. 

The same considerations also hold for a variety of 

applications (e.g., electronic marketing places or real-estate 

databases for houses), where the user is interested in mobiles, 

cars, houses, or other products likewise, a user who is 

interested in buying a car wants to find a good trade-off 

between minimum mileage, minimum age, and minimum 

price[7].With the growing number of applications that 

include uncertainty, e.g., sensor readings, human reading 

errors, and data imperfection, it became essential to support 

skyline queries over uncertain data[10]. As nowadays data is 

increasingly stored and processed in a distributed way, 

skyline processing over distributed data has attracted much 

attention recently [7]. 

A. Skyline Query: 

Given a set of points, the skyline query proceeds a set of 

points (referred to as the skyline points), such that any point 

is not dominated by any other point in the dataset [12]. 

B. Skyline Query Processing: 

Given a set of points, the skyline query is examined for the 

interesting point in the datasets is referred as Skyline Query 

Processing [12]. 

C. Range Based Skyline Query: 

Given a set of points, the skyline query based on the range is 

examined for the interesting point in the datasets is referred 

as Range Based Skyline Query Processing [12] 

D. Sql Extensions: 

In order to specify Skyline queries, proposed to extend SQL‟s 

SELECT statement by an optional SKYLINE of clause as 

follows with the extension of the SQL and thus represented 

for making the processing for the skyline [12]. 

SELECT ... FROM ... WHERE... 

GROUP BY ... HAVING... 

SKYLINE OF [DISTINCT] d1 [MIN | MAX | 

DIFF], ..., dm [MIN | MAX | DIFF] 

ORDER BY... 

d1;:::; dm denotes the dimensions of the Skyline; 

e.g., price, distance to the beach, or rating. MIN, MAX, and 

DIFF specify whether the value in that dimension should be 

minimized, maximized, or simply be dissimilar [12]. For 

example, the price of a hotel should be minimized (MIN 

annotation) whereas the rating should be maximized (MAX 

annotation). The optional DISTINCT specify how to deal 

with duplicates [12]. 

Skyline query processing in distributed 

environments poses inherent challenges and requires non-

traditional techniques due to the distribution of content and 

the lack of global knowledge. There are various different 

distributed systems with different requirements and unique 

characteristics that have to be exploited for efficient skyline 

processing [7]. 

A good distributed skyline algorithm should achieve 

the following goals: 

1) Minimization of bandwidth consumption. We measure 

bandwidth in the total number of points transmitted over 

the network [9]. Precisely speaking, some extra 

bandwidth is needed for sending other synchronizing 

messages and the packet headers in order to enforce the 

underlying network protocol [9].   

2) Progressiveness. That is, ideally, the algorithm should 

quickly output some early results soon after the 

beginning and produce a majority of the remaining 

results well before the end of execution [9].  

3) Adaptability to user preferences. The algorithm should 

allow the flexibility of returning skyline points in 

different orders [9]. 
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Table 2: Overview of the features and objectives of the 

different distributed approaches [8] 

IV. CONCLUSION 

Big data provides an opportunity for big analysis leading to 

big opportunities to advance the quality of life. In this paper 

details about Big Data have been based on Hadoop 

Framework and also described the concept of big data, its 

importance and the existing projects. This paper provides a 

survey of existing approaches for skyline computation. 

Skyline queries retrieve the non-dominated points from a 

large database system based on the user preference so it can 

be used in preference based applications. It successfully 

eliminates all the dominated points by using some efficient 

technique. 
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