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Now a day’s big data increasing very fastly from various sources. It is a hottest topic in 

present days. Big data is a term that refers to a collection of huge amount of data that is 

very difficult to analyze, capture, manage and store into the traditional database. Big data is 

generated from numerous sources like internal and external sources. The generated data 

can be in any form like in structured from and unstructured from. To capture these types of 

data easily, the big data technologies and tools are used. The big data tools are hadoop 

framework, pig, hive, map reduce, hdfs and cassandra which manages the data into 

structured form easily. In this paper the tools of big data are described. To perform the 

analysis technique on the big data the mainly hadoop framework is used which includes 

many tools such as hdfs (Hadoop Distributed File System), map reduce and hive etc. In this 

research we use map reduce and hive tools to analyze the weather related data. Map 

reduce is a main component of hadoop framework which is used to perform various 

operations simultaneously. Second tool is hive which is used to perform database 

operations. It is a data warehouse tool which uses hiveql queries to process the data which 

is similar to the sql queries. 
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1. Introduction 

Big data is the new topic of today that is increasing with 

speed. The technologies and initiatives are referred by the 

bigdata which involves the data to change fastly into 

conventional technologies, skills and infrastructure which can 

be addressed efficiently. It is a combination of large amount of 

data sets. Observing the size of the increasing data, big data 

came into existence. Big Data does not have to be big (peta/ 

exabyte). Even we can say that the 50 GB data is a big data 

when the data is too complicated to store into a normal 

database. Big data provides a platform for efficient handling of 

huge amount of data which is complex for traditional database 

or conventional methods to manage. Big data can be collected 

from so many sources and it has many forms. It is very difficult 

to analyze, manage and store the big data in traditional 

database thus hadoop framework is used to store and manage 

the big data[25].    

 

1.1 Hadoop Framework 

Hadoop is a tool or technology which is used to manage, 

analyze and store the big data. Hadoop was developed by 

computer scientists Doug Cutting and Mike Cafarella in 2006. 

Apache hadoop is freely available on internet which is written in 

programming language known as java. It is used for distributed 

processing and distributed storage of large set of data. Hadoop 

permits to process and store huge data in distributed 

environment via group of computers which use single 

programming model. This framework is made to measure the 

each processing from single server machine to several 

machines. Every machine has own storage device[34]. Many 

years ago users store and manage the data into relational 

database with the help of SQL queries. But now a days, data is 

in large sets. These large sets  

 

are not stored in the relational database that is why the 

hadoop framework was introduced which is capable to store 

and process those large sets of data. Mapreduce and HDFS 

are main components of hadoop[21]. 

 

1.2 HDFS 

Hadoop has fault‐tolerant storage system which is called 

Hadoop Distributed File System, or HDFS. It is distributed, 

scalable, portable file system written in java language for 

hadoop framework. HDFS is capable for storing large amount 

of data into it, process continuously and after the failure of 

crucial parts of storage the hdfs is survived without any loss of 

data[30]. Hadoop creates many set of nodes or clusters that 

interlinks with each other to know their active status and 

performance. A hadoop cluster has single name node with a 

cluster of datanodes. In hdfshadoop whenever any node is out 

of work or fails then the all work is shifted to the other nodes. 

These rest nodes are able to take the all responsibility of failed 

node with their backup. These nodes are known as secondary 

name node. Secondary namenode  interacts perpetually with 

the primary name node and tells about description of the 

directory information of primary name node. The incoming files 

or data is broken into pieces by the nodes or clusters are called 

blocks, which hdfs manages to store into it. These blocks are 

stored smoothly in hdfs storage and group of servers. Every 

block is 128 MB. In hadoop1 the size of each block is 64 MB 

but now a days hadoop2 gives more block space than hadoop1 

i.e. 128 MB. HDFS reserves at least three copies of each block 

or file and after copying each copy is sent to three different 

servers to save it[25]. 
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Fig. 1 Working of Hadoop 

 

1.3 Map Reduce 

In the Hadoop ecosystem the MapReduce framework is a 

backbone of parallel processing. This platform permits to 

operate a huge set of data. Firstly, the data and given problem 

is divided into various parts and combine the result of each part 

then run parallelly. It is more important tool of hadoop 

framework which is used to parallel processing. It works like a 

master slave architecture, in which one node works as a 

master node and other node  works as slave node. For 

example, a vast sets of data are able to be divided into a 

smaller subgroups where process of analysis may be applied. 

In a concept of relational data warehouse the ETL process is 

applied on the transaction data to collect anything meaningful 

through the analysis process. These types of processes are 

written in hadoop by MapReduce[35]. 

 

2. Review of literature 

More Priyanka et al.[1]  Illustrated that the big data is a 

collection of large amount of sets of data which collects the 

meaningful data and valuable data from it to analyze, manage 

and store the data. This paper explains, the large set of 

weather data is extracted from centeralized storage and stored 

on Hadoop Distributed File System (HDFS) and then Map 

Reduce algorithm is applied on that data to analyze the 

minimum and maximum temperature. The weather data is load 

onto the hdfs (hadoop distributed file system) and mapreduce 

operations are applied on it. Reducer, reduces the result of 

given data and gives the output. 

 

HassaniHossein et al.[3] Described that the big data is 

greatest weapon of industries. The main success of big data is 

analytical process which predicts the future outcome before 

any incident happen. This paper studies on climate change, 

what are the reasons for changing the climate and generates 

the result what is going tomorrow. To know the applications of 

weather and questions of weather related, firstly the previous 

years data is analyzed and then give the result why it happen. 

They covered almost 100 research papers and conclude that 

whenever big data predicts any future outcome for natural 

disaster and about agriculture then people aware for any 

incident before it happen. 

 

Roja [4] Presents with the help of big data the changing in 

climate are stated that how the changing climate effects on 

agriculture. In this paper the reason of change in the climate  

and is predicted that how to get prepare from humidity, cold 

and hot weather. With the help of analysis of given data it can 

be decided whether the global warming is increasing or 

decreasing. With the use of map reduce data is examined 

which is stored in NCDC. Last few years data collected from 

the satellite and send to the base station and got the results 

that which is the hottest and coldest day in which year or in 

which month. This all processing is done by the big data 

technology. 

 

ChoukseyPriyanka et al.[5] Introduced that every year 

many countries generate the data regarding weather. To store 

and manage this data is very challengable itself. In this paper 

the parameters of weather like wind, pressure, hot, cold and 

maximum are calculated and average is determined. Map 

reduce and Spark tools are used to analyze the weather data. 

The results of spark tool are efficient and better than 

mapreduce. In this research the performance of spark is better 

and on the basis of their result the weather data is predicted. 

 

KaurSimranjot et al.[7] Quoted that entire world is upset 

from the changing of the weather. Data mining tools are used 

in this paper which manage the weather related data. As in 

agriculture field farmers have to face a lot of problems 

regarding unpredicted weather with it crops are damaged. With 

the help of this technique they know about the weather and 

aware for their crop germination. Weather forecasting is 

dependent on the molecules which are present in the air like 

carbon dioxide, nitrogen dioxide and ozone etc. On this 

collected data incremental K means clustering algorithm is 

used in which new data values are examined that what are the 

main causes of changing the values. She introduced an 

algorithm in which data is collected after every hour and saved 

in original database. The previous data is converted in 

structured data by using R tool after every two hours and 

stored in “Structural air pollution database” (SAPD).  

 

Doreswamy et al.[8] Stated that now a days store and 

manage the huge amount of data is very big challenge. Data 

mining is the useful technique to get the big data from various 

sources. Weather effects on many sectors like air traffic, 

agriculture and tourism. This paper explains a system or model 

that uses the previous or historical data to analyze the large 

amount of weather data with the help of hadoop framework and 

map reduce so the weather prediction has been done. Weather 

forecasting has various areas like temperature, cold, wind, hot, 

rain and thunder storm. This paper also explains big data 

characteristics, hadoop working and overall map reduce 

working. In future model uses the neural network for 

advancement. 

 

3. Proposed Methodology 

The Proposed System which uses data set of National 

Climatic Data Centers(NCDC) which provides the parameters 

as maximum temperature, minimum temperature and hot or 

cold months of the year. National Climatic Data Centers which 

contains huge historical weather datasets. Firstly, the files of 

weather data is downloaded from NCDC. These files are 

loaded into Hadoop Distributed File System that is HDFS with 

the help of hadoop commands.  After loading the data files on 

the hdfs, the files are divided into equal parts or groups to 

analyze. To analyze these data files the map 

reduce  commands are applied on it. Map reduce consists of 
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two modules map and reduce. First of all the input is sent to the 

map phase which contains their key and value. Map is a input 

phase of map reduce that is used for mapping. The files are 

mapped with their related groups which have similar keys and 

values. The output of mapper phase is a collection of key and 

value where key contains the date of month and year. Mapper 

is used divide and conquer method to generate the output. 

mapper’s output is integrated and arranged by the key and 

value. After done this processing the results are sent to the 

reducers. Second module is a reducer which is known as the 

output phase of the map reduce. Reducer reduces the valuable 

results which are generated from the mapper. The working of 

every reducer is to calculate the maximum and minimum 

temperature on the basis of monthly and yearly. Then reducers 

store the final results in HDFS.  

 

 
Fig 2. Map-Reduce Model 

 

In this research work we use other tool is hive which uses 

hiveql queries to analyze the data. It stores the data into data 

warehouse. Hive tool is faster than the map reduce framework. 

Map reduce is used to perform the operations simultaneously 

so that it may take time less. In relational database the sql 

queries are used to analyze the data but in hadoop we use hive 

tool to perform transactional operations because relational 

database is not capable to store these large files into it. Hiveql 

queries are similar to sql queries that extracted the valuable 

data from the tables that are stored into a database.  

 

4. Experimental Results 

Previous 10 year weather related data is collected from the 

National Climatic Data Center. The data is loaded on hdfs and  

after that the data is extracted from that storage to analysis. 

We apply map reduce commands on that data to get the 

analysis result from previous years. We perform both map 

reduce and hive tools on that data to check their efficiency, 

performance and time. In below figure the y axis represents the 

temperature and x axis represents the years in which the 

temperature was read. Variation in this graph is according to 

previous year temperature. We analyze the weather data on 

the basis of month wise and year wise that which day has 

maximum temperature and minimum temperature. This 

analysis framework also provides hot and cold days of the 

year. 

 
Fig 3. Result of yearly weather data 

 

Fig 3.shows the output of yearly weather data. It is also 

generated from the hive technology. The input files of year wise 

weather data are stored into the hive data warehouse to 

analyze the result. X axis represents the date with their year 

and Y axis represents the temperature of that data. This is the 

hiveql query to perform the analysis on the yearly data. This 

gives result in the from of previous stored data from the month 

January. Because we enter the month is 1 from the month 

table. So the data will be analyzed of January month from 

previous year weather data which is stored in the data 

warehouse. 

 
Fig 4. Result of hot and cold days of the year 

 

Fig 4.shows the output of the hot and cold months of the 

previous years. This output is collect from the map reducer. 

This presents all hot and cold months in graph representation. 

X axis represents the dates with their year and Y axis 

represents the temperature of the year. 
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Fig 5. Result of month wise weather data 

 

Fig 5.presents the output of the month wise weather data. 

This output is taken from the hive tool which is faster than the 

map reduce technology. This shows the maximum and 

minimum temperature of the monthly weather data from the 

2012 year. The hive queries are performed on monthly data to 

collect the result from that data. Big data technology is very 

useful for every filed to analyze the data which we can’t store 

and analyze in the traditional database. 

 

5. Conclusion and Future Scope 

We are in the era of big data where there is a need to 

introduce the new tools or technologies to process and analyze 

the data in efficient manner. Because the traditional database 

is not capable to manage and analyze the massive data which 

has many forms. In this paper we have discussed various tools 

of big data which are useful for analyzing the big data. New 

technologies are still under development, the current 

technologies are providing satisfactory result. We use two 

technologies to analyze the weather data, map reduce and hive 

technology in this research to compare their results on the 

basis of their efficiency, time and performance. We perform 

map reduce commands on collected data to generate the result 

about weather data. In this research we also use hive platform 

which contains hiveql queries to process the data. These 

results are collected from these two tools and compare them. 

With the help of this research you can analyze the maximum 

temperature, minimum temperature, hot days and cold days. 

This gives the result on monthly basis, yearly basis and daily 

basis. 

Analytics of weather data can be considered for the future 

work. With the help of combination of big data and other 

technologies such as neural network, natural language 

processing, statistics and artificial intelligence the analytics 

framework may be developed. By using these technologies the 

weather may be predicted in advance and the people may be 

aware before happening any incident about the weather like 

heavy rain, thunder storm and snow. Analytics process may 

give advantages for future in various fields such as marketing, 

business, medical and agriculture. 
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