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Abstract: The problems faced by airlines market is not unique. But their large amount of unstructured data and 

incomplete information creates a problem for analytics to analyze these data. So, analyzing the complex unstructured 

data by using traditional tools and techniques is an expensive task. Airlines needed a proper analysis result to increase 

their market and reduce expenses. In this paper, the analysis of the airline data set is performed using Spark-SQL and 

hive which runs Hadoop in the background. HDFS is used for storing huge number of airlines data, Hive and spark 

have been used for querying the data in which hive uses HiveQL statements which runs on MapReduce framework and 

spark uses Spark-SQL which runs on spark framework. Data visualization has been done by extracting the output of the 

HIVE and SPARK query in excel and plotting the data using line and bar plot charts. The visualization of the data 

shows some patterns that exist different airlines delays caused by weather, security, NAS delay, late aircraft delay etc. 
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I. INTRODUCTION 

 

Big data is very large amount of data provided by social site Airlines market continuously trying to increase their 

market and reduce expenses but the problems faced by airlines market is not unique [6]. But their large amount of 

unstructured data and incomplete information creates a problem for analytics to analyze these data. Traditional systems 

were used for airlines to store and process the unstructured data, but handling such data by tradition systems is too 

time-consuming and expensive too. The data generated by all operational enterprise systems are automatically archived 

and indexed. Airlines should also be capable of searching the entire corporate database to retrieve the relevant data. 

Airlines need the right information at the right time, with the right degree of accuracy. Typical attributes of airline data 

can be identified by three main attributes: 

 

Volume – Airline data is huge and massive.  

Velocity –Airline data is changes rapidly and arrives quickly so processing data in less time is very difficult. 

Variety – Airline data have the different structure they are semi-structured or unstructured data. 

 

II. LITERATURE REVIEW 

 

[1] present the log data analysis by using spark through sql type queries, the web server logs and unstructured in nature 

and these data are analyse by using spark and hadoop framework, and they also compare both the framework on the 

basis of various parameters.  

 

[2] Present the how the profit of airlines changes with time which is mainly driven by input price change which exhibits 

a similar pattern to output price change. In presence of productivity growth, the output price increase is lower than the 

input price increase suggesting that part of productivity gains are transferred from airlines to consumers connectivity, 

convenience and comfort), while the cost index incorporates three sub-indices (unit cost, aircraft and labor). They 

developed model enables the identification of the hybrid business models that are successfully pursuing an integrated 

cost leadership and differentiation strategy. 

 

III.  PROBLEM FORMULATION 

 

Airlines market continuously trying to increase their market and reduce expenses but the problems faced by airlines 

market is not unique. But their large amount of unstructured data and incomplete information creates a problem for 

analytics to analyse these data. Traditional tools and techniques create the problem for storing and analysing the huge 

amount of airlines data called big data [2] because of its nature so it’s the biggest challenges in big data to store and 

process such huge amount data [10]. 
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IV.  PROPOSED WORK 

 

We are using Hadoop [5] for storing and processing a huge amount of data, for storing its uses HDFS (Hadoop 

Distributed File System) and for processing its uses MapReduce [8]. For analyzing we are using hive which uses 

hiveQL statement which runs over MapReduce framework to analyze the data. And we can also analyze the data by 

using spark [4] which uses Spark-SQL and runs over spark framework. 

 

 
Fig. 1 Workflow Diagram 

 

Loading and Storing: We can collect the airline's datasets which is very huge in size so we need a reliable storage so 

we can load the data into HDFS by using Hadoop put command through which we can load the data from the local file 

system into Hadoop file system. The dataset first split into multiple 64 MB blocks and each block is identified by 

unique block id and then these blocks are stored into HDFS. The airline's datasets are stored into HDFS are shown 

below. 

 

 
Fig. 2 Data Stored into HDFS 

 

Analysis: Data is analyzed by using Hive [11] and Spark-SQL [7] both use SQL like queries to analyze the data which 

is stored in HDFS. The hive was developed by Facebook to analyze the huge amount of unstructured data and its work 

on top of the Hadoop while Apache Spark is also a lightning-fast cluster computing technology, designed for fast 

computation. 
 

Research Questions: Some of the problems identify in airlines data and the analysis is done in this paper, the airlines 

market has been faced losses due to the flight delay and there are many reasons for delaying a flight, In this paper, we 

analyze the various delay happens in airlines per year. We can analyze the delay in this paper are: 
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1.    Year wise carrier delay from 2003-2017 

2.    Year wise NAS delay from 2003-2017 

3.    Year wise Weather delay from 2003-2017 

4.    Year wise late aircraft delay from 2003-2017 

5.    Year wise security delay from 2003-2017 
 

Hadoop: we can use Pseudo-distributed Hadoop cluster mode in which all the Hadoop daemons are running on a single 

machine [9]. 

Data set: The airline's data is using which is in .csv format means each record in the datasets are separated by a new 

line and the fields in each record are separated by a comma. 

Tools & Technology used: 

1. Hadoop 

2. Spark 

3. Hive 

 

V. EXPERIMENTAL FINDING 

 

Analyzing using spark 

Input: Airlines Dataset                       Output: Year wise carrier delay 

Algorithm used in spark 

1. import SQLContext and  row 

2. load the data set and split the records  

parts = lines.map(lambda l: l.split(",")) 

3. construct the Rows by passing a list of key/value pairs  

4. Create the DataFrame and register it has Table 

       schema=sqlContext.createDataFrame(delay _flights) 

               schema.registerTempTable("delay_flights") 

5. run the query for getting the required result 

result=sqlContext.sql("select year, avg((carrier_ct /arr_del)*100) from delay_flights group by year").show() 

 

 
Fig. 3 Year wise delay 

 
Figure-4. Time taken by spark framework 
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Figure 5. Year wise carrier delay 

 

 
Figure 6. Year wise NAS delay 

 

 
Figure 7. Year-wise weather delay 

 

 
Figure 8. Year-wise Late Aircraft delay 
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Figure 9. Year-wise security delay 

 

Analysing using Apache Hive 

After analyzing the datasets using Spark-SQL over spark framework we can also analyze the dataset by using Hive-QL 

which is also same as SQL like language, Hive-QL is running over MapReduce framework and after analyzing the 

datasets by Hive-QL we can find the same result as we get from Spark-SQL, so from which we can say that both are 

very accurate in terms of result, but the time taken by Hive-QL over MapReduce framework is shown in figure 13. 

 

 
Figure 13. Time taken by Hive-QL 

 

Performance Comparison of Spark-SQL and Hive-QL 

 

Table.1 Execution time taken by hiveQL and spark-SQL 
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Figure-14 Execution time taken by Hive-QL and Spark-SQL 

 

VI.  CONCLUSION 

 

On analyzing complete scenario regarding the analysis of big data we say that using the traditional analytical tool we 

cannot perform analysis on such huge and complex data, so we use a new powerful tool which is designed for deep 

analysis called Hadoop. HDFS is used for storing huge amount of airlines data, Hive and spark have been used for 

querying the data in which hive uses Hive-QL statements which runs on MapReduce framework and spark uses Spark-

SQL which runs on spark framework. Data visualization has been done by extracting the output of the HIVE and 

SPARK query in excel and plotting the data using line and bar plot charts. The visualization of the data shows some 

patterns that exist different airlines delays caused by weather, security, NAS delay, late aircraft delay etc. In future, we 

can analyze the data of different sector.   
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