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Abstract - Cloud computing is the latest distributed 

computing paradigm and it offers various opportunities to 

solve large-amount of scientific problems. Cloud-enabled 

VM for developers and scientists. Huge data analysis can be 

done using cloud computing and machine learning technique 

management for developers & scientists. We are working on 

the technology framework for weather analytics. Weather 

science is Big Data domain .Weather plays an important 

role in everyday life. Weather prediction has been the one of 

the most challenging issue around the world in last year. 

Various techniques are used for prediction are Statistical 

analysis, Data mining, Regression analysis, and neural 

networks. This paper represents machine learning technique 

for the early prediction of weather on hadoop in Openstack 

cloud.  
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1. Introduction 
 

Cloud computing is a concept which runs in a distributed 

environment using virtualization technique. It is not a 

new technology; it is just a way of using old technologies 

in effective manner. It is a model which enables on 

demand network access to a shared pool of resources in 

convenient way. Cloud computing has two important 

concepts and they are abstraction and virtualization. 

Technologies such as cluster, grid, and now, cloud 

computing, are trying to give a single system view to 

distributed resources by aggregating these resources and 

computing them in fully virtualized environment.Buyya et 

al. [5] have defined Cloud as a parallel and distributed 

system These systems are inter-connected and virtualized 

computers. Vaquero et al. [15] have stated cloud as a 

large pool of easily usable virtualized resources (such as 

hardware, development platforms and/or services). These  

 

resources are dynamically reconfigured for minimum 

resource utilization. These resources are used by a pay-

per-use model in which guarantee is offered by the 

Infrastructure Provider by means of customized Service 

Level Agreements. Mathematics and statistics are used for 

Knowledge discovery from data. Weather is a big data 

and predictive analytics of weather is a challenging topic. 

This is need of a common man to get some prediction of 

weather in order to preplan. Various weather forecast 

methods are employed in weather prediction at regional 

and national levels. Basically, there are two methods for 

predicting weather. One is Empirical method and second 

is Dynamical method. The empirical method deals with 

past data of the weather and its correlation with a variety 

of variables. Some of the empirical methods are 

regression, artificial neural network; fuzzy logic and 

group method of data handling are used for weather 

prediction.  

 

In dynamical method, predictions are done by physical 

models which used equations and numerical weather 

forecasting method [4].Regression is a method where 

analysis is to be done using simple data to know 

parameter values and standard errors.In regression 

response variable and explanatory variable plays 

important role. Regression is a statistical method where 

the explanatory variable and response variable are 

correlated depending on the model used. Machine 

learning technique can be widely used in business, the 

social and behavioral sciences, the biological sciences, 

weather prediction, and many other areas. supervised 

learning analysis includes para-metric methods such as 

linear and logistic regression. In this paper, weather 

prediction model is implemented with the use of 

supervised learning technique. The experimental results 

prove that there is a close agreement between the 
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predicted and actual weather. The actual development is 

done using OpenStack. OpenStack is open source 

software which the project developers and cloud 

computing technologist can use to setup and run the 

cloud. Its services can be accessed via APIs. The 

important components of OpenStack are Nova, Swift, 

Keystone and Glance, Keystone and Horizon 

 

2. Related Work 
 

2.1 Background 

 
Expansion of internetworking coupled with Service 

Oriented Architecture gave birth to new concepts like 

Cloud Computing which cater exponentially increasing 

demand of data generation, storage, integration and 

communication. The key concept operating at lower level 

of cloud computing stack is machine. The task of 

seamlessly isolating VMs and managing timely allocation 

of resources is done by an additional software component 

called Hypervisor or Virtual Machine Monitor 

(VMM).Virtualization can be used to club together 

applications running on different servers, on a single host 

under different virtual machines (termed as sever 

virtualization)[3].  

 

For the success of server virtualization Hypervisor or 

Virtual Machine Monitor, should ensure CPU, memory, 

network and IO virtualization (different virtual machines 

get a feeling of having these resources dedicated to them 

but in reality they are shared with time multiplexing). 

This reduces infrastructure required and eventually 

operational and maintenance cost [3][4]. In addition to 

cost effectiveness virtualization brings many benefits like 

high availability, scalability, less power consumption etc 

Though Liu et al. [3] proposed a approach to minimize 

memory consumption and complexity , the technique still 

needs sufficient space and complex computation. Hadoop 

is an open-source distributed cluster form that includes a 

distributed file system, HDFS and the programming 

model, Map Reduce. Virtualization. Virtualization, means 

creating a virtually (rather than actually), such as a 

hardware platform, operating system, a storage device or 

network resources [2].  

 

Basically it is a technique that divides a physical 

computer into several isolated machines known as virtual 

machines (VM). Multiple virtual machines can run on a 

host computer, each possessing its own operating system 

and applications. This gives an illusion to the processes 

running on virtual machines as if they are using dedicated 

hardware resources, but in reality they are sharing the 

physical hardware of the host 

 

2.2 Private Cloud 
 

Sonali Yadav[11] introduced importance of private cloud 

with that its deployment is explained. Various open 

source software’s such as Eucalyptus, Openstack, 

OpenNebula have been studied. Bram et. Al [12] 

introduces a test method to determine the value of 

deployment in cloud. He focused on the essential 

characteristics of cloud. Rashmie et al.[13]focused on 

dynamic scaling, high availability, multitenancy and 

effective  resource allocation. 

. 

2.3 Weather Prediction 
 

Ozlem Terzi [3] proposed a model for weather prediction 

using data mining technique. The weather data is 

collected per month from three different places.The error 

is detected of minimum value. Z. Ismail [4] introduced a 

forecasting model in order to predict gold price. He 

concluded that the multiple linear regression gives better 

performance than the native prediction method. Wint 

Thida Zaw, et al. [5] presented a technique, which 

described non-linear regression. He introduced 

relationship between input and output to predict weather. 

Giang H.Nguyen et al. [9] proposed a model which is 

used to predict the sales of factory using past data of sales 

and finance indicator as prediction variable. 

 

3. Supervised Learning Model 
 

Regression is a method where the mapping of output from 

input is learned. It is classified as supervised learning 

problem. For simplicity weather data set is to be taken as 

input attribute and a linear model is to be used. The 

machine learn-ing program optimizes the parameters in 

order to minimize the error. 
.  

Y = w1X + w0       (1) 

 
 
Here, Y=prediction variable 
          X=weather data attribute 
     w0, w1 =regression parameters 
 
Surveying past weather data, we can collect a training 

data that is weather data and machine learning has a 

function to learn Y as a function of X. 

 

(2) Represents the multiple linear regression 
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 g(X) = w1X1 + w2X2 + :::: + wmXm + w0              (2) 

 

4. Weather Analytics as a service  

 
 

Fig 1: Weather Analytics as a service Stack 

 

Fig 1,shows a weather analytics as a service stack which 

consist of cloud at base, then on it hadoop and then on 

hadoop R and on R we can analyze the weather 

data.Openstack is an opensource software which can be 

used for building a private cloud by the project developers 

and the cloud computing technology users. They use 

openstack in order to setup i.e install and run cloud. The 

openstack services can be accessed via API's.Openstack 

has following important components and they are Nova , 

Glance, Swift, Keystone and Horizon also .Sahara is 

openstack API's for hadoop and R integration. Hadoop is 

an opensource framework. It is built using java in order to 

process and query a very large amount of data on a very 

large number of clusters of commodity hardware Apache 

Hadoop has two main  basic features. And they are HDFS 

(Hadoop Distributed File System) MapReduce 

 

R for revolution analytics .It is having more than 3000 

packages, It is increasing day-by-day. Now it has been 

really impossible for a book to even try to explain all these 

packages .To perform statistical analysis R is used. R 

facilitates with a very wide variety of the statistical, 

machine learning (linear and nonlinear modeling, classic 

statistical tests, time-series analysis, classification, 

clustering) and graphical techniques, and it is really very 

extensible. 

 

 5. Experimental Setup 
 

 
Fig: 2 Openstack  Architecture 

 

 To set-up our experimental scenario, we started by 

setting up a test bed for hosting a Cloud platform. We 

decided to  use the OpenStack which is solution that allow 

us to control a very large number  of  resources 

throughout a datacenter on the test bed  [ 14 ]. To set-up 

our experimental scenario, we started by setting up a test 

bed for hosting a Cloud platform. The OpenStack as 

shown in Fig. 3.currently a very hot topic in development 

technology.Openstack has a potential and this potential is 

due to its architecture  as well as due to large community 

and the support of its partners. Openstack is supported by 

various companies in the world .All the thing  is based on 

the code used by NASA and Rackspace Cloud. It uses 

number of hypervisors such as Xen, KVM, HyperV, and 

Qemu..On openstack we will be installing hadoop and the 

integration of hadoop with openstack is done using 

sahara.After that R will be installed on system and 

integration of R and hadoop is done using various 

packages like Rhadoop, Rhive.Thus, We can achieve a 

stack for weather analytics. 

 

6. Conclusions 
 

Weather has a great impact on agriculture, economy not 

only in India but across the whole world In this paper we 

have proposed a method for weather analytics prediction. 

This is the only prediction regarding weather but not 

accurate because of weather factors. Thus we are going to 

meet the Big Data Challenges of Weather Science through 

Cloud-Enabled Weather Analytics-as-a-Service 
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