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Abstract— Cloud based Content distribution networks are 

most famous among the small scale content distribution 

network organization. Because it enables an organization to 

make use of required storage, bandwidth and CPU capacity 

from the cloud services instead of having to buy and 

maintain those. In the previous work resource provisioning 

and caching contents in the dynamic environment is 

proposed to allocate the resources for storing the contents. 

However, the previous works doesn‟t concentrate about the 

varying content file sizes as well as providing worst 

resource allocation at the time of more no of demands 

received from the users. In this work distributed learning 

algorithm is proposed to effectively handle the dynamic 

varying of user demands, and time varying user demands. 

Reinforcement learning is mainly used for adaptive 

management of Virtual machine capacity. Markov decision 

process is used to model the reinforcement learning process. 

The experimental results prove that the proposed work 

provides better result than the existing approaches. 
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I. INTRODUCTION 

There are many considerations for cloud computing 

architects to make when moving from a standard enterprise 

application deployment model to one based on cloud 

computing. There are public and private clouds that offer 

complementary benefits, there are three basic service 

models. 

Cloud computing is transforming business by 

offering new options for businesses to increase efficiencies 

while reducing costs. It lets user to access all applications 

and documents from anywhere in the world, freeing from 

the confines of the desktop and making it easier for group 

members in different locations to collaborate. It  is a model 

for enabling convenient, on-demand network access to a 

shared pool of configurable and reliable computing 

resources that can be rapidly provisioned and released with 

minimal consumer management effort or service provider 

interaction. 

Cloud computing is the delivery of computing as a 

service rather than a product, whereby shared resources, 

software, and information are provided to computers and 

other devices as a metered service over a network.  

Cloud computing provides computation, software, data 

access, and storage resources without requiring cloud users 

to know the location and other details of the computing 

infrastructure. 

End users access cloud based applications through 

a web browser or a light weight desktop or mobile app while 

the business software and data are stored on servers at a 

remote location. Cloud application providers strive to give 

the same or better service and performance as if the software 

programs were installed locally on end-user computers. 

 Cloud computing is transforming business by 

offering new options for businesses to increase 

efficiencies while reducing costs. These problems 

include: 

 High operational costs, typically associated with 

implementing and managing desktop and server 

infrastructures 

 Low system utilization, often associated with non-

virtualized server workloads in enterprise 

environments 

 Inconsistent availability due to the high cost of 

providing hardware redundancy 

 Poor agility, which makes it difficult for businesses 

to meet evolving market demands 

The traditional approach to IT infrastructure is a server-

centric vision, where IT is responsible for procuring, 

designing, deploying, managing, maintaining, and 

troubleshooting servers hosted on the company‟s premises 

or located at the organization‟s central datacenter. 

Virtualization can increase the efficiency of this approach 

by allowing consolidation of server workloads to increase 

system utilization and reduce cost, but even a virtualized 

datacenter still has a server-centric infrastructure that 

requires a high degree of management overhead. The bottom 

line here is that businesses considering making the transition 

to the cloud need to rethink their understanding of IT from 

two perspectives: the type of sourcing and the kinds of 

services being consumed. 

II. LITERATURE SURVEY 

Scaling Social Media Applications Into Geo-Distributed 

Clouds proposed by Yu Wu, Chuan Wu, BoLi, Linquan 

Zhang, Zongpeng Li, and Francis C. M. Lau enables rapid 

on-demand provisioning of server resources to applications 

with minimal management efforts in cloud computing 

paradigm. Most existing cloud systems—e.g., Amazon 

Elastic Compute Cloud (EC2) and Simple Storage Service 

(S3), Microsoft Azure, Google App Engine—organize their 

shared pool of servers from one or a few data centers and 

serve their users using different virtualization technologies. 

The services provided by one individual cloud provider are 

typically deployed to one or a few geographic regions, 

prohibiting it from serving application demands equally well 

from all over the globe. To truly fulfil the promise of cloud 

computing, a rising trend is to federate disparate cloud 

services from different providers, i.e., interconnecting them 

based on common standards and policies to provide a 

universal environment for cloud computing. In this work 

efficient proactive algorithm for dynamic, optimal scaling of 

a social media application in a geo-distributed cloud is 

proposed.An online algorithm is build to optimally replicate 
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videos onto cloud sites with different charges and 

proximities to users and dispatch video requests to the sites 

such that timely responses at the lowest cost are achieved. 

David Applegate, Aaron Archer, Vijay 

Gopalakrishnan, Seungjoon Lee, K. K. Ramakrishnan  

proposed Optimal Content Placement for a Large-Scale 

VoD System which explains about explosive growth in the 

demand for Video-on-Demand (VoD) content. To counter 

this and to scale the distribution, they are building out Video 

Hub Offices (VHOs) in each metropolitan area to serve 

subscribers in that area. Each of these offices has a large 

number of servers to store and serve videos. All these 

offices are inter-connected using a high-bandwidth 

backbone to distribute content. To deal with the high 

demand, providers currently replicate the entire library in all 

the locations. This allows them circumvent problems such as 

content popularity prediction and overload due to flash 

crowds. IPTV service providers offering Video-on-Demand 

typically have many servers at each metropolitan office to 

store all the videos in the library. In this work a Lagrangian 

relaxation-based decomposition technique is proposed that 

can find a near-optimal solution with orders of magnitude 

speedup, relative to solving even the LP relaxation via 

standard software. This is formulated as a mixed integer 

program that takes into account constraints such as disk 

space, link bandwidth, and the skew in content popularity. 

QoS-Aware Replica Placement for Content 

Distribution proposed by Xueyan Tang, and Jianliang Xu 

describes that the rapid growth of new information services 

and business-oriented applications is increasing the demand 

to support quality of service (QoS) in content distribution. 

Responsiveness, which refers to how fast the users can 

access the requested information, is an important type of 

QoS requirements needed by a wide range of applications. 

In this work, the QoS-aware replica placement problems for 

responsiveness,QoS requirements are introduced. It 

considers two classes of service models: replica-aware 

services and replica-blind services. In replica-aware 

services, the servers are aware of the locations of replicas 

and can therefore optimize request routing to improve 

responsiveness. In the replica-blind service model, the 

servers in the system are not aware of the replication 

strategy. Thus, request routing is independent of where the 

replicas of the target object are located.  

 Xueyan Tang and Jianliang Xu proposed on 

Replica Placement for QoS-Aware Content Distribution 

which explains that the replication techniques are widely 

employed to improve the performance of large-scale content 

distribution systems such as CDNs. By geographically 

multiplying the source of information, the requested 

contents can be brought much closer to the clients, thereby 

reducing both the access latency and network traffic.. In the 

replica-blind service model, the servers in the system are not 

aware of the replication strategy. Thus, request routing is 

independent of where the replicas of the target object are 

located. 

Zipf-Mandelbrot distribution is inherently static, 

and difficult to reconcile with dynamic phenomenon. 

Dynamic content ingestion and removal Time-varying 

popularity, request-at-most-once. Both adverse and 

favourable implications requires agile caching strategies 

policies and popularity estimation, negatively affecting 

caching performance. It causes popularity distribution to be 

steeper , improving potential caching effectiveness. 

Whenever node receives request for item, its local 

`popularity estimate' for that item is updated. If requested 

item is not stored in local cache, then request is forwarded to 

parent node. Popularity estimate for requested item is 

compared with that for `marginal' item, which may then be 

evicted and replaced Provable `convergence' to optimal 

content placement. To achieve this local greedy algorithm is 

introduced in this work. 

III. EXISTING WORK 

Content distribution networks built on clouds has recently 

started to emerge. Compared to conventional CDNs, cloud-

based CDNs have the benefit of cost efficient hosting 

services without owning infrastructure. However, resource 

provisioning and replica placement in cloud CDNs involve a 

number of challenging issues, mainly due to the dynamic 

nature of demand patterns. To deal with this dynamic nature, 

this work proposes a set of novel algorithms to solve the 

joint problem of resource provisioning and caching for 

cloud-based CDNs with an emphasis on handling the 

dynamic demand patterns. In existing work, a two-step 

algorithm framework introduced the Differential 

Provisioning and Caching algorithm. The intuition is that to 

minimize the total cost, we first maximize the demands 

supported by the unexpired resources in step 1. Then, step 2 

minimizes the total cost of renting new resources such that 

all remaining demands can be served. For each step, we 

propose greedy and iterative heuristic algorithms, as detailed 

in the following subsections. These heuristics assign content 

placements. Provisioning solutions can be finally 

determined by content placement decisions. 

IV. PROPOSED WORK 

In the cloud environment VM capacity management is the 

main issue that happens when handling time varying user 

demands. Usually, after being leased, a cloud server has to 

spend a significant amount of time in initializing its 

configuration before it is ready to use. During this period, if 

the demand rates or the access patterns are rapidly changed, 

it is always hard, if not impossible, for the algorithms to 

react in time by frequently updating the solutions and 

leasing new resources because of the considerable 

initialization overhead. 

In this work reinforcement learning algorithm is 

proposed to effectively handle the dynamic varying of user 

demands, and time varying user demands. Reinforcement 

learning is mainly used for adaptive management of Virtual 

machine capacity. Markov decision process is used to model 

the reinforcement learning process. 

(1) The reinforcement learning model consists of: 

(2) a set of environment states ; 

(3) a set of actions ; 

(4) rules of transitioning between states; 

(5) rules that determine the scalar immediate reward of 

a transition; and 

(6) rules that describe what the agent observes. 

The VM management can be handled effectively by 

maintaining the running status of Virtual machines at each 

and every time. The VM running status information will 

contain following information utilization of CPU, IO, 
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memory and disk swap.  Disk swap activities are related to 

the reallocating the contents based on users time varying 

demands. 

The user demands are handled dynamically by using the 

feedback signal. Whenever the user is changing their 

demand which causes the performance degradation of 

resources the feedback signal will be sent to the decision 

maker. That is if  the available memory is not enough to 

satisfy the user demand then it will be feedback sent to the 

decision maker. The decision maker will create an alternate 

plan for processing those requests. The Transition state of 

VM reallocation processes will be maintained in the Q table. 

V. SYSTEM IMPLEMENTATION 

The cloud entities like the Virtual machines, cloud storage 

servers and feedback gathering modules will be created. 

Cloud storage server is the one who is responsible for 

processing user request and the returning the results. And 

also it will cache the contents retrieved from the content 

distribution network in order to reduce the communication 

cost. The virtual machines are responsible for providing 

services to the users by making availability of contents to 

the users. The feedback gathering module will collect the 

feedbacks from the users in order to evaluate handle the VM 

management efficiently 

The feedback signal ought to explicitly punish 

resource allocations that lead to degraded application 

performance, and meanwhile encouraging a free-up of 

unused capacity. It also acts as an arbiter when resources are 

contented. We define a real-valued reward as the feedback. 

Whenever there is a conflict in the aggregated resource 

demand, e.g. the available memory becomes less than the 

total requested memory, then the framework set the reward 

to -1 (penalty) for the VMs that require an increase in the 

resource and a reward of 0 (neural) to other VMs. In this 

way, some of the conflicted VMs may back-off leading to 

contention relaxation. 

Caching contents are done in order to respond the 

differential query services. The differential query services 

are handled by caching contents by using the algorithm 

named caching and request balancing algorithm. It 

dynamically „„pull‟‟ and „„push‟‟ demands among the root 

and sites to improve resource utilization. If a request 

arriving at a site is more than the predicted value, the site 

may not have enough resources to support all requests. 

Accordingly, the algorithm modifies the routing map to pull 

requests from overloaded sites to the root site. If requests 

arriving at a site are less than the predicted value, the site 

can handle more demands. Thus, the algorithm pushes some 

requests from the root site to under-loaded sites. The 

„„push‟‟ operation works in a similar way to SCG/SFG. It 

works by repeatedly selecting content-site pairs and 

implementing the pairs. 

The CRB algorithm is used to find out the caching 

contents details. The caching and resource balancing 

algorithm will return whether the particular contents 

requested by the user need to be cached at the corresponding 

resource or not based on the demand of the content. The 

demand is calculated by using the number of resource 

request made for the particular content. The content with the 

more number of demands only will cache in the 

corresponding resource. And also the refreshment of 

resources will take in the periodic manner. At the time of the 

refreshment, the contents with the reduced demand will be 

removed and the resource will be updated. 

VI. REINFORCEMENT LEARNING 

A RL problem is usually modelled as a Markov Decision 

Process. Formally, for a set of environment states S and a set 

of actions A, the MDP is defined by the transition 

probability Pa(s, s‟) = Pr(st+1 = s‟|st = s, at = a) and an 

immediate reward function R = E[rt+1|st =s, at = a, st+1 = s‟]. 

At each step t, the agent perceives its current state st   S and 

the available action set A(st). By taking action at ϵ A(st), the 

agent transits to the next state st+1 and receives an immediate 

reward rt+1 from the environment. The value function of 

taking action a in state s can be defined as: 

 (   )   {∑                   

 

   

} 

where 0 ≤ γ < 1 is a discount factor helping Q(s, 

a)‟s convergence. The optimal policy is as simple as: always 

select the action a that maximizes the value function Q(s, a) 

at state s. Finding the optimal policy is equivalent to obtain 

an estimation of Q(s, a) which approximates its actual value. 

The estimate of Q(s, a) can be updated each time an 

interaction (st, at, rt+1) is finished: 

 (     )   (     )             (         )
  (     )  

where α is the learning rate. 

VII. RESULTS AND DISCUSSION 

Some metrics are designed to test the performance of cloud 

users, such as served requests,response time and rental cost 

 
Fig. 1: Percentage of Serverd Requests 
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Fig. 2: Average Response Time 

 
Fig. 3: Normalized Rental Cost 

VIII. CONCLUSION 

This work has addressed the resource provisioning and 

replica placement problems for cloud-based CDNs with an 

emphasis on handling dynamic demand patterns. It have 

proposed a set of novel algorithms to solve both the long 

term provisioning and caching problem and the short-term 

caching and request balancing problem. In this work, 

caching and request balancing is done by using an algorithm 

called caching and request balancing algorithm. This work 

also intends to handle the user request which are varying 

dynamically. To balance the requests dynamically and 

manage VM capacity range, in this work reinforcement 

learning is introduced which intends to mange the virtual 

machine in which the scheduling is done based on the status 

of the previous machines. The experimental results prove 

that the proposed methodology provides the better result 

than the previous work. 

REFERENCE 

[1] Yu Wu, Chuan Wu, Bo Li, Linquan Zhang, Zong peng 

Li, and Francis C. M. Lau, “Scaling Social Media 

Applications Into Geo-Distributed Clouds”, IEEE/ACM 

Transactions On Networking, 2014 

[2] David Applegate, Aaron Archer, Vijay Gopala 

krishnan, Seungjoon Lee, K. K. Rama krishnan, 

“Optimal Content Placement for a Large-Scale VoD 

System”, Proc. ACM Int’l CoNEXT, 2010. 

[3] G. Juve, E. Deelman, K. Vahi, G. Mehta, B. Berriman, 

B.P. Berman, and P. Maechling, „„Data Sharing Options 

for Scientific Workflows on Amazon EC2,‟‟ in Proc. 

ACM/IEEE Int‟l Conf. High Perform. Comput., Netw., 

Storage Anal., 2010, pp. 1-9. 

[4] Xueyan Tang, and Jianliang Xu, “QoS-Aware Replica 

Placement for Content Distribution”, IEEE 

Transactions On Parallel And Distributed Systems, Vol. 

16, No. 10, October 2005. 

[5] Xueyan Tang and Jianliang Xu, “On Replica Placement 

for QoS-Aware Content Distribution”, IEEE Infocom, 

2004 . 

[6] Jie Dai, Zhan Hu, Bo Li, Jiangchuan Liu, Baochun Li, 

“Collaborative Hierarchical Caching with Dynamic 

Collaborative Hierarchical Caching with Dynamic” 

[7] Xiaoyan Hong, Mario Gerla, Guangyu Pei and Ching-

Chuan Chiang, “A Group Mobility Model for Ad Hoc 

Wireless Networks” 

[8] Sem Borsty, Varun Gupta, Anwar Walid, “Distributed 

Caching Algorithms for Content Distribution 

Networks” 

[9] Al-Mukaddim Khan Pathan, Rajkumar Buyya and Kris 

Bubendorfer, “Economy-based Content Replication for 

Peering Content Delivery Networks” 

[10] Yanru Zhang, Erte Pan, Lingyang Song, Walid Saad, 

Zaher Dawy, and Zhu Han, “Social Network Aware 

Device-to-Device Communication in Wireless 

Networks”, IEEE Transactions on Wireless 

Communications. 


