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Abstract 
 

Cloud computing allows business customers to scale up and down their resource usage based on needs. Many of the 

touted gains in the cloud model come from resource multiplexing through virtualization technology. In this paper, we 

present a system that uses virtualization technology to allocate data center resources dynamically based on application 

demands and support green computing by optimizing the number of servers in use. We introduce the concept of 

“skewness” to measure the unevenness in the multi-dimensional resource utilization of a server. The skewness 

algorithm was developed in the existing process to reduce the server overload. The new technique called latent 

semantic ranking is applied to the resource allocation process. 

 
Keywords:  Resource management, Cloud Computing Environment, Resource Scheduling, Infrastructure. 

1. Introduction 

 

Cloud computing emerges as a new computing paradigm which aims to provide reliable, 

customized and QoS (Quality of Service) guaranteed computing dynamic environments for end-users 

.Distributed processing, parallel processing and grid computing together emerged as cloud computing. The 

basic principle of cloud computing is that user data is not stored locally but is stored in the data center of 

internet. The companies which provide cloud computing service could manage and maintain the operation 

of these data centers. The users can access the stored data at any time by using Application Programming 

Interface (API) provided by cloud providers through any terminal equipment connected to the internet. 

 Not only are storage services provided but also hardware and software services are available to the general 

public and business markets. The services provided by service providers can be everything, from the 

infrastructure, platform or software resources. Each such service is respectively called Infrastructure as a 

Service (IaaS), Platform as a Service (PaaS) or Software as a Service (SaaS). 

 

 There are numerous advantages of cloud computing, the most basic ones being lower costs, re-

provisioning of resources and remote accessibility. Cloud computing lowers cost by avoiding the capital 

expenditure by the company in renting the physical infrastructure from a third party provider. Due to the 

flexible nature of cloud computing, we can quickly access more resources from cloud providers when we 
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need to expand our business. The remote accessibility enables us to access the cloud services from 

anywhere at any time. To gain the maximum degree of the above mentioned benefits, the services offered 

in terms of resources should be allocated optimally to the applications running in the cloud. The following 

section discusses the significance of resource allocation. 

 

1.1. Significance of Resource Allocation  
 

In cloud computing, Resource Allocation (RA) is the process of assigning available resources to 

the needed cloud applications over the internet. Resource allocation starves services if the allocation is not 

managed precisely. Resource provisioning solves that problem by allowing the service providers to manage 

the resources for each individual module.  

Resource Allocation Strategy (RAS) is all about integrating cloud provider activities for utilizing and 

allocating scarce resources within the limit of cloud environment so as to meet the needs of the cloud 

application. It requires the type and amount of resources needed by each application in order to complete a 

user job. The order and time of allocation of resources are also an input for an optimal RAS. An optimal 

RAS should avoid the following criteria as follows:  

 

a) Resource contention situation arises when two applications try to access the same resource at the same 

time.  

b) Scarcity of resources arises when there are limited resources.  

c) Resource fragmentation situation arises when the resources are isolated. [There will be enough 

resources but not able to allocate to the needed application.] 

 d) Over-provisioning of resources arises when the application gets surplus resources than the demanded 

one. 

e) Under-provisioning of resources occurs when the application is assigned with fewer numbers of 

resources than the demand. 

 

2. RELATED WORK 
 

Resource Management is an important issue in cloud environment. The emerging cloud computing 

paradigm provides administrators and IT organizations with tremendous freedom to dynamically migrate 

virtualized computing services between physical servers in cloud data centers. Virtualization and VM 

migration capabilities enable the data center to consolidate their computing services and use minimal 

number of physical servers. VM migration offers great benefits such as load balancing, server 

consolidation, online maintenance and proactive fault tolerance. Cloud computing offers utility-oriented IT 

services to users worldwide. Based on a pay-as-you-go model, it enables hosting of pervasive applications 

from consumer, scientific, and business domains. However, data centers hosting Cloud applications 

consume huge amounts of electrical energy, contributing to high operational costs and carbon footprints to 

the environment. Therefore, to need Green Cloud computing solutions that can not only minimize 

operational costs but also reduce the environmental impact. So that to define an architectural framework 

and principles for energy-efficient cloud computing. Based on this architecture, to present the vision, open 

research challenges and resource provisioning and allocation algorithms for energy-efficient management 

of cloud computing environments. Virtual machine monitors like Xen provide a mechanism for mapping 

virtual machines to physical resources. This mapping is largely hidden from the cloud users.VM live 

migration technology makes it possible to change the mapping between virtual machines and physical 

machines while applications are running. The capacity of physical machines can also be heterogeneous 

because multiple generations of hardware coexist in a data center. 

 

2.1 Resource Allocation Algorithms 
 

In the resource allocation in the cloud is based on set of concerns, to map the virtual Machine to 

physical resources. Hotspot migration is possible when machine get over loaded, Cold spot migration is 

done when machine get under flow, need to maintain green computing to reduce usage of idle servers. 

Usage of physical and virtual Machine might be fixed. 
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Fig 1: Resource Allocation in Cloud 

 

In the resource allocation cloud user may request different resources based on their needs, by 

using VM scheduler the resource can allocated. By using predictor the work load can allocate to physical 

machine which consist of no Virtual machines in it. Each machine consists of certain threshold value, if it 

exceeds the limit overload migration took place. In migration set of process can move to another machine. 

For allocation and migration different set of algorithms used in resource allocation are: 

 

A. Skewness Algorithm  

 

Skewness is used to quantify the unevenness in utilization of multiple resources on the server. By 

minimizing the skewness leads to combine of different combine different workloads and improve 

utilization of server. Skewness consists of three steps: load prediction, hot spot migration, and green 

computing. 

 

B. Black Box Monitoring 

 

In black box large number of migrations is possible by increase load of virtual machine. In 

monitoring engine is responsible to tracking the processor, network and memory usage of each virtual 

server. In this monitoring, load prediction and profile generation are difficult process and also different set 

of CPU, Memory, Network monitoring is done. 

 

C. Gray Box Monitoring 

 

Gray-box monitoring, when it feasible, using a light-weight monitoring daemon that is run inside 

each virtual server. In different platforms supports statistics of CPU, network, and memory usage. The 

memory usage monitoring, in particular, enables proactive detection and mitigation of memory hotspots. 

 

D. Vector Dot Algorithm 

 

In vector dot scheduling HARMONY is used to virtualize the system. HARMONY extracts an 

end-to-end view of the SAN including performance and usage characteristics. Optimize the utilization of 

resource includes physical servers, data center network bandwidth and I/O bandwidth. Virtualizes storage 

migration is done instead of virtual machine migration. Extended vector product (EVP) is used to measure 

current utilization of resource. 

 

E. Green Scheduling Algorithm 

Green scheduling can determine which server to be in running state. It will turn on and turnoff 

servers based on load and virtual machine is allocated. Server must be in four states: OFF, ON, 

SHUTTING, RUNNING. Based on platform any of the state is triggered. 
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F. Benchmark Algorithm 

The benchmark algorithm is a set standard algorithm to compare the performance of different 

heuristic resource allocation algorithms. It can perform based on CPU utilization, which monitor the 

utilization threshold and VM migration .CPU utilization is based on Mean absolute deviation (MAD) and 

inter-quartile range. 

 

G. Control Algorithm 

In the control algorithm a different set of technique is used to predict non-stationary workloads of 

the system. In this two set of process are used [4] Markov Host Overload Detection (MHOD) and Optimal 

Markov Host Overload Detection (MHOD-OPT). 

 

 
TABLE I. FEATURES AMONG RESOURCE ALLOCATION ALGORITHM   FORM 

 

 

III EXISTING WORK 

 

In existing system the skewness algorithm is developed. The Virtualization technology 

dynamically allocates data center resources based on application demands and support green computing by 

optimizing number of servers. The load prediction algorithm to capture future resource usages of 

applications accurately and capture rising trend of resource usage patterns.  Skewness is introduced to 

measure unevenness in multidimensional resource utilization of a server.Skewness algorithm executes 

periodically to evaluate resource allocation status based on predicted future resource demands of VMs. 

Here two types of threshold were used to measure the server overload status.  

 

* If utilization of any of its resources is above a hot threshold and its indicates server is overloaded and 

VMs running on it migrated away  

* If utilizations of all its resources are below a cold threshold indicates server is mostly idle  
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3.  PROPOSED WORK  
 

The proposed technique for cloud resource allocation process is Latent Semantic Ranking (LSR). 

LSR governs semantic relativity of user job requirements and resource availability. LSR provide generic 

capability of collecting log data about internal jobs. Unify the collected data to reveal global coherence 

semantivity. Scheduling of resource allocation for jobs is done through ranking. Ranking procedure is 

adapted for semantic relation of requested jobs to available resources with its corresponding user 

bandwidth. There are three classification methods in Latent Semantic Ranking (LSR) Model for Cloud 

Resource Allocation. The three models are 

 

* Distributed Cloud with Virtual Servers  

* Semantic Relation of Requested Jobs  

* Ranking of Resources to Semantic Jobs  

 

Distributed Cloud with Virtual Servers  

 

Distributed Cloud with virtual servers allocates resources based on predicting the historical data. 

Virtual servers do management of requested jobs and allocating resources to corresponding jobs. Virtual 

servers are distributed across multiple locations deploying containers on each of them. The messaging 

system allows communication between clouds servers located on different spheres improve scalability by 

processing in parallel on multiple hosts. This is managing user required resources. 

 

Semantic Relation of Requested Jobs  

Execution has different states some indicate execution is running correctly; others indicate 

problems in the execution. Depending on the semantic state of the job execution resource scheduler has to 

act in a different way. Jobs are separated in several sub-goals activated depending on the job status.  

In the running state scheduler activates the goal for monitoring job execution and evaluating if required 

performance is fulfilled and if the job is finished by the scheduler execute plans for de-allocating resource.  

 

Ranking of Resources to Semantic Jobs 

 
Resource allocation for a particular job is decided between semantic relation of requested jobs and 

resource available ranking. Ranking is done on the resource size availability matching to the requested job. 

Message exchange between requested jobs to the allocated resource coordinates the job scheduling. 

Ranking of resources activated a goal for allocation to a job, whose resources match with the job 

requirements. Rank scheduler initiates a negotiation sending to the selected resources call for scheduling 

proposals.  

The rank assigning to resources proposals and job allocation evaluations are done using scheduler module. 

Rank assignment makes scheduling proposals evaluating scheduling rules over resource and assigned job 

descriptions. 

 

5.  EVALUATION 
 

In this section we evaluate performance of Latent semantic ranking (LSR) model for cloud resource 

allocation through Cloud Sim simulation in java environment. The performance of is evaluated by the 

following metrics.  

• Resource Availability Rate  

• Overload  

• Latency  
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Fig 1. Availability rate for both Skewness and Ranking 

 

This figure shows the resources availability rate for both skewness and ranking technique the resource 

availability rate is control how much a work resource is available to work throughout the life of the project. 

In existing process (skewness) the resource availability rate was very less if the number jobs is increased. 

In proposed process (ranking) the resource availability rate is more when the number jobs is increased. 

 

Overload of the process  

 

This figure shows the overload of the server. The overload is reduced compare to the existing process using 

ranking technique. The proposed system allocates the resources based on the user bandwidth and it allows 

the more users at a time. This was reducing the overload of the server. 

 
Fig 2.Number of jobs Vs Overload of the server Latency 

 

The following figure (fig 3.) shows the latency of the process. In existing process using the 

threshold value of the server and during resource allocation process this value is checked every time.so, this 

will take the more time for resource allocation. In proposed technique, there is no use of threshold value but 

using the ranking technique. This was allocated the resources based upon the user bandwidth, so this 

minimizes the latency of the process. 
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Fig 3.Number of jobsVs Latency 

 

6. CONCLUSION  
 

By resource allocation process the server overload is reduced. The detail description of the techniques is 

summarized and also summarizes the advantages with parameters of the various techniques in cloud 

computing environment. The latent semantic ranking was introduced to allocate the resources dynamically 

and its reduce the overload compare to the existing skewness algorithm. The latent semantic ranking also 

minimizes the latency of the process. 
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