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 Background: Cloud computing allows business customers to scale up and down their 

resource usage based on their requirements. Recent models of cloud computing, 

physical resources, infrastructure, and applications to the cloud service are provided by 

offering an ever-changing, evolving paradigm is emerging. Both users and providers of 

cloud computing adoption, growth was driven by a clear and unique promising features.  
However, the increasing variety of cloud providers and service offerings has made it 

difficult to choose the best services to customers. Therefore, the user needs continuous 

service provisioning for cloud users and cloud computing service offerings is very 
important for a mandatory feature. Objective: We have manufacturing facilities and an 

extensive literature review of the various techniques, approaches, and models briefly. 

After a formal review of the taxonomy presented in a thematic cloud service provision. 
Finally, future research directions and identify open research problems. A load balancer 

which calculates the load on individual virtual server can be used to divert the web 
session load from server to server to enhance the response time to individual clients. By 

shifting multiple servers we can save the energy and also give advantage of dynamic 

resource allocation to the cloud users. Hence, we are proposing the system that uses 
collection of Virtual Machines (VMs) running on unused computers at the edge and 

uses virtualization technology to allocate resources dynamically based on application 

demands. We are trying to implement a set of heuristics that prevent overload in the 
system. Conclusion: The concept of parallel computing is used in which master 

machine or server allocates task to all connected (available) client machines and 

acknowledgement given back to the master after completion of the task. Master also 

keeps track of load balancing and failure management. 
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To Cite This Article: G.Geetharamani and M. Padma., Survey and Comparative Study on Strategic of Provisioning In Cloud Computing 

Environment. Aust. J. Basic & Appl. Sci., 8(15): 344-352, 2014 

 

INTRODUCTION 

 

Cloud computing is a distributed computing model will provide users with a need for computer facilities 

and resources, pay as you go model (http://www.vmware.com/ap/cloud-computing.html). The purpose of cloud 

computing model where, when and by leasing cloud infrastructure and software applications to increase the 

chances of users (http://en.wikipedia.org/wiki/Cloud_computing). Therefore, cloud computing information 

technology (IT) services brand new vision for a new type of surface that provides information and services. The 

recent publicity surrounding cloud computing and smart mobile device at the same time, the rise of the Mobile 

Cloud Computing (MCC) to help visualize (Ian Foster et al., 2008). MCC combining cloud and mobile 

computing in a distributed computing model (http://www.virtualbox.org/wiki/Documentation; John, W. et al., 

2010). MCC purpose (Zhen Xiao, et al., 2013; Adiseshu Hari, T.V., et al., 2012; Roberto Bifulco et al., 2011) 

data centers, cloud computing and mobile devices by offloading tasks to increase efficiency. Cloud, resources 

(http://en.wikipedia.org/wiki/cloud_computing#cite_note_Mariana_Carroll_2012; Mladen, A., Vouk, 2008 for 

provisioning software, information services, virtual servers (virtual) hardware, the entire work flows or 

distributed computer systems and applications can be presented as complex structures. These resources are 

provisioned services and cloud service provider (CSP) will be provided by the customer. Service and cloud 

provider: So, CSP two forms of influence on cloud services. Provides a cloud provider that can deliver services 

to the resource within a cloud is a cloud. A service provider cloud (Papagianni, C., et al., 2012; Manan, D.,) 

Publishing services are running and there is a company that preserves and crafts. 

http://www.virtualbox.org/wiki/Documentation
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T organizations are getting the resources needed to win. Cloud computing has given rise to a need to 

provide services according to the needs of customers is a promising technology. Moreover, the distribution of 

the cloud computing environment provides users with access to pool and share resources. It is necessary to have 

more resources to the demands of the consumer demand for cloud services, the resources used immediately, to 

go to a pay model. Thus, the cloud service provider's business from the perspective of resource management is a 

complex job. Moreover, the cloud service provider and data center service in the number of jobs compared to 

the number of virtual machines in less than (VM's) will be hosting a situation can be. In such circumstances, the 

kind of employment has led to a glut of competing at the same time to the same VM. Furthermore, the working 

performance degradation issue of stagnation leads to the cloud service provider's business performance. 

Henceforth, the rise of an effective mechanism to distribute the load to avoid freezing. 

As mentioned above, to achieve the objective of supporting the migration of a load balancing algorithm has 

been proposed in this paper. Cloud computing environment that is available to load the cloud indicates the 

number of requests that will be serviced by VM. By providing the resources needed for execution of work as a 

result of the proposed algorithm avoids the deadlock. Henceforth, the number of jobs submitted to the cloud 

service provider's business performance improved by reducing rejection. Time to hop on the proposed technique 

can be considered in order to implement and wait. Hop waste of time to provide the service to a VM to VM load 

duration of work-related migration. Time VM's on demand service available, then wait. 

The main aim of progress and we have a large capacity to store energy for single server and multiple 

servers to cloud users to be able to use dynamic resource allocation should be replaced. The proposed system 

design and supply the load balancer, a Web session management enables a single machine to create the VM 

cluster. 

The rest of this paper is organized as follows. Review of the literature discussed in section 2. Section 3 

describes the research methodology employed and Section 4 of the proposed system architecture and illustrates 

the definition of the problem. Section 5 adds volume to process, and finally, Section 6 concludes this work 

discusses the future scope.       

"Cloud computing is a new approach that reduces IT complexity by leveraging the efficient pooling of on-

demand, self-managed virtual infrastructure, consumed as a service" (http://www.vmware.com/ap/cloud-

computing.html). According to Wikipedia "Cloud computing is Internet-based computing, whereby shared 

resource, software, and information are provided to computers and other devices on demand, like the electricity 

grid‖ (http://en.wikipedia.org/wiki/Cloud_computing).   

Cloud Computing is defined by a large-scale distributed computing paradigm that is driven by economies of 

scale, in which a pool of abstracted, virtualized, dynamically-scalable, managed computing power, storage, 

platforms, and services are delivered on demand to external customers over the Internet (Ian Foster et al., 2008).     

Virtualization is a technique to implement cloud computing resources such as platform, application, storage, 

and network. The beauty of virtualization solutions is that you can run multiple virtual machines (VM) 

simultaneously on a single computer. In 2010, J. Ritinghouse and J. Ransome (John, W. et al., 2010) had 

explained  implementation details of creating virtual platform i.e. virtual guest operating system running on 

Windows7 host. (http://www.virtualbox.org/wiki/Documentation ;John, W. et al., 2010) This gives details about 

the installation of hypervisor and virtual machines. 

In 2013, authors Zhen Xiao, Weijia Song, and Qi Chen (2013) propose a new algorithm, such that it follow 

skewness algorithm operating in parts i.e. load prediction, hot spot mitigation, and green computing. For load 

prediction, apply the FUSD algorithm to each VM and each PM. They evaluate the performance of different 

VM to PM ratios, to reduce load on server they used hot spot mitigation so to distribute residual resource to 

make it fully utilized in the future as similar to our approach. 

In this system, for transparent migration of virtual infrastructures between client and server, involving many 

challenges such as IP address sharing, bandwidth sharing and isolation from local home network traffic etc 

(Papagianni, C., et al., 2012). The papers on Personal Cloud by Hari, T. Lakshman, R. Viswanathan, and  

―Transperant migration of VM infrastructure‖ by  R. Bifulco, R. Canonico, G. Ventre, V. Manetti (Adiseshu 

Hari, T.V., et al, 2012; Roberto Bifulco et al., 2011) provide solutions for such challenges of managing a 

personal Cloud, and also propose and implement an optimal solution to the resource management problem, 

allowing peers to share VMs across their individual Personal Clouds by specifying their resource offers and 

requests, and verify its performance via detailed simulations.  

Cloud computing is a real-time communication over a network connected computer systems that involve a 

large number of ideas in a colloquial expression used to describe various types of. 

(http://en.wikipedia.org/wiki/cloud_computing#cite_note_Mariana_Carroll_2012) Cloud computing is a 

commonly accepted definition of clear scientific or technical jargon term is absent. Science, cloud computing, 

distributed computing over a network is a substance linked to multiple computers at the same time refers to the 

ability to run a program. Phrase, and the software running on one or more machines to create real, in fact, the 

actual server hardware, which served as the virtual hardware will be used to refer to the network-based services. 

Physical and virtual servers, and therefore move in and fly around without affecting the end user (or down) can 
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be scaled up - arguably, rather like a cloud. Term popularity client server software to run a remote application 

service provision can be attributed to its use in the context of marketing to sell hosted services.oad workload 

across multiple computers or a computer cluster, network links, central processing units, disk drives, or other 

resources for distribution is a computer networking method. Successful ascent, optimizes resource utilization 

and increases throughput, reduces response time, and avoids overload. Instead of boosting the number of 

components using a single component increases. Normally, such a surge in multi-layer switch or a Domain 

Name System server process, as provided by dedicated software or hardware. 

Hardware or operating system virtualization platform that acts like a real computer to create a virtual 

machine represents. The software running in virtual machines are separated from the underlying hardware 

resources. For example, a computer that is running Microsoft Windows to Ubuntu Linux operating system as a 

virtual machine on a computer may hold; Ubuntu-based software can be run in the virtual machine. Hardware 

virtualization, the virtualization of the host computer on a real machine, and guest virtual machine to machine. 

Words from the software running on the host and guest virtual machine running on the computer software used 

to distinguish the body. Host hardware, software, or software that creates a virtual machine is called a 

hypervisor or virtual machine manager.It is evident from the progress of our survey that none of the load 

balancing techniques are efficient in avoiding deadlocks among the VMs. Hence, a load balancing algorithm to 

avoid deadlock by incorporating the migration has been proposed. Figure 1, depicts the design of the cloud 

architecture for this approach. 

 
Fig. 1: Cloud Architecture for load balancing 

 

The design of the communication channel with users of the cloud service provider, in their various forms. 

In the datacenter cloud service provider Cloud Manager VM (Zhen Xiao et al., 2013; Manan, D., et al.,) to 

monitor the status of execution of all VM's to distribute the load becomes prime. IT Cloud Manager VM, VM 

and VM load distribution to observe the situation related jobs would be allocated to the agency maintains a data 

structure. VM represents the percentage of utilization. Cloud Manager distributes the load as per allocation of 

resources and data structure. Cloud Manager VM routinely evenly distribute the load status of the execution of 

the study. During the processing, if the VM is full, it will work after the VM is migrated to the data structure of 

the monitoring program. If there are more than one VM is available, the work is based on the least-hop time. 

After execution, the Cloud Manager automatically updates the data structure. Can be of any type but need more 

time to load large amounts of data processing performance parallel processing degrading the image processing 

application because of the simplicity of a good candidate not be considered. In this paper, we like the red, green 

and blue are three general categories of parallel processing task is to deploy large amounts of data. 

 

Proposed System Architecture: 

 
 

Fig. 2: Proposed system architecture 
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Consider a scenario where several Host running in network, with some host running underutilized. 

 We will first implement server client (master- slave) concept to let communicate multiple system with 

each other on priority level. 

 Monitoring such underutilized machine status(idle machines), and make  their resources available to 

Cloud 

 Prepare a program for graphical monitoring and statistics analysis 

 Prepare host program to monitor and to control web session load on the Cloud 

 Prepare software for Host machine, to utilize connected client resources, such as task processing 

functionality to both server and client. 

 Develop a random session generator program (to show web session  load on host machine) 

 Develop load distribution algorithm, in which Master PC will get the load and separate it in to equal 

number of client available and distribute the list to be processed by each client. 

 Generate load balancing concept so that if any of the client goes offline and it left some work to 

complete then again distribution process will start by master PC to all clients. 

 Each client node will report to the master about completion of each file. This will help server to keep 

track of work completed by each client. 

 Test a setup 

 

Proposed Technical Approach: 

The technical approach has been divided into three research avenues: 

 Load Monitoring 

 Migration Techniques 

 Migration Policy 

 

Load Monitoring: 

Load Monitoring must be unobtrusive. Distributed load-monitoring metrics must continually consider the 

processing capabilities of each simulation node. The load monitor needs to assess a simulation host's 

computational processing to determine the host's ability to provide future resources. Available simulation 

computational processing and network interface processing need to be determined. Given a finite amount of 

computational cycles on a given simulation node, a determination must be made as to how many cycles are or 

should be expended on the simulation application and network processing activities. It is important to note the 

significant difference between network interface processing, and network load. Aside from individual 

simulation nodes' network interface processing load, a measure of system network load must also be considered, 

as network segment congestion contributes to the overall ability for a simulation system to balance resource 

utilization. 

Load monitoring seeks to define an entity-independent measure of simulation load on a per-entity (i.e., 

class/attribute) basis.  A simulated entity’s activity level has a specific operational context that is dependent 

upon its current state and operational tasking.  In other words, there are numerous permutations and 

combinations of an entity’s state when coupled with the task or operation in which the entity is currently 

engaged. For example, an armored tank with given state during a road march and an armored tank with given 

state during suppressive fire engagement have different resource requirements.  The expression of a simulation 

node’s current load as an aggregation or abstraction of its simulated entities' processing requirements 

(http://www.virtualbox.org/wiki/Documentation) is essential to the requirement for dynamic load balancing.  

 

Measures of Performance: 

Load monitoring is a complicated task, all the more onerous in a distributed computing environment.  Load 

monitoring requires the ability to understand the performance utilization of the computational hosts, the 

interconnecting network, and potentially other unrelated or indirectly-related applications that consume 

necessary simulation resources or place excess traffic on a network. 

Proper measures of performance can be divided into two categories: (1) variables that define the 

configuration of the environment, and (2) variables that define and control the dynamics of the environment.   

 

Configuration Variables: 

Configuration variables are parameters that typically do not change throughout a simulation exercise and 

define the environment in which the simulation event or experiment takes place. For example, HLA Federation 

configuration variables that are worth noting by a load monitor include: 

 Federation Composition 

 Network and CPU Configuration 

 Network Specifications and Protocols 
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 Host platform specifications 

 Additional software environments 

 RTI Version 

 RTI location(s) 

Federation composition is a list of federation members and their simulation capabilities, which varies by 

federation and even varies by each federate comprising a federation.   

Network configurations typically contain a list of nodes and interconnecting graphs.  However, each node’s 

configuration, in addition to its interconnecting matrix, can affect the performance of the overall 

federation/simulation.  Since each network configuration is different, each would have to be contextually 

evaluated in terms of its use.  Traffic flow characteristics, bandwidth potentials, throughput, latency, etc., all 

have to be considered when determining network dynamics during a load-balanced simulation event. 

Similarly, host specifications (e.g., CPU configuration, etc.) are also important characteristics that can 

affect the overall performance of a simulation event.  If the performance utilization of a given host were to be 

exceeded, then overall simulation results may be invalidated.  In order to prevent a given host from crossing a 

resource threshold, parameters of its expected and projected performance will need to be generated and 

continuously monitored. 

Network specifications, protocols and technologies directly affect inter-host communication performance. 

A good example of a rich network technology environment posing complications to network and host load 

monitoring is the STOW-97 network. The diagram below shows a multitude of network technologies that 

include a Quality of Service Capable Bilevel Multicast Router (QCBMR) and a 10/100 Base T Ethernet 

Multicast Edge Device (MCED).   

The additive system load factor for many network devices can be negligible, as it is for modern Routers and 

Bridge devices.  However, some gateway and other protocol translation device operations are nontrivial and do 

exact a runtime performance penalty.  Such parameters are set by the exercise administrators and typically have 

fixed performance limits that require continuous monitoring, lest they be exceeded. 

Network protocols are required to move information among hosts and networks. Under the HLA, the 

movement of data is handled by the RTI, as far as the application is concerned.  However, even the RTI must 

utilize lower layer protocols in order to maintain data coherence between federate hosts within the LAN and 

across the WAN.  Each protocol (IP, TCP, UDP, NTP, SNMP, etc.) has its own use profile and performance 

curve and must be considered in measuring and monitoring simulation system load.  

Machine specifications, like network specifications and protocols, affect the performance of both the 

federate and the overall federation.  Hosts with more resources and higher performing CPUs are typically 

capable of sustaining requisite performance levels even under demanding conditions.  However, hosts which 

have limited resources, especially in CPU performance, will not only have trouble maintaining local processor 

responsibilities, but they will also exhibit difficulties in being able to keep up with the rest of the federation. 

Historically, these hosts are usually configured to manage a fewer number of entities in order that they may keep 

up with the increased network load being placed upon them.  Under load-balanced operations however, these 

processes may be optimized so that the host can perform more operations than a static configuration might 

otherwise imply. 

Software environments either directly related, or indirectly related to the operational distributed simulation 

can have an effect on the performance of the simulation system.  "External" components compete for the same 

limited resources used to operate the federate application.  In addition, various implementations of the RTI may 

be delivered using different underlying transports, such as the Common Object Request Broker Architecture 

(CORBA), the Open Software Foundations Distributed Computing Environment (DCE), Microsoft’s Distributed 

Component Object Model (DCOM) or other custom distributed object architectures.  Each application that does 

not directly support Federate operations will consume some percentage of system resources (e.g., CPU cycle 

time, memory, etc.) spent within this environment.  The degree and depth of coverage is dependent on several 

factors, including each implementation, runtime environment, and external (to the Federate) process utilization 

(e.g., managing the Network and Disk drive interfaces).  In order to control Federate utilization, CPU cycles 

spent within the host platform’s operating system and other processes need to be monitored as they can directly 

impact the Federate’s overall performance, independent of the underlying hardware platform.  

 

Control Variables: 

Control variables directly affect the dynamics of an operational system or enterprise.  They control or 

significantly modify the various dynamic aspects of a federation execution and greatly affect performance.  

These include, but are not limited to: 

 Data Size 

 Object Quantity 

 Object Placement 

 Number and Kind of Object Interactions 



349                                                           G. Geetharamani and M. Padma, 2014 

Australian Journal of Basic and Applied Sciences, 8(15) September 2014, Pages: 344-352 

 Frequency of Interactions 

 Publish and Subscribe Relationships  

 Frequency of Publish and Subscribe Changes 

 Frequency of Updates  

 Transportation Categories used  

 Discovery Predicates (filters) used 

 Simulation Scenario 

The distributional properties of data packets exchanged among federates are affected by the sizes of the 

datum contained within them.  The larger the datum, the more bits that have to be communicated. The more bits 

that have to be communicated the larger the communications overhead will be.  The number of active objects in 

a federation execution also affects the distributional properties of data packets.  Active objects and attributes 

consume more system, federate and communication resources than inactive objects and attributes. 

Bundling the data into larger packets and sending datagram less frequently reduces the overhead associated 

with link-layer and network protocol overhead.  However, careful analysis is required to determine whether an 

optimal balance (i.e., transfer rate) is being achieved as system process and buffer memory resources are 

increased accordingly. Metrics need to be defined to monitor the load placed on the network, the host 

communication interfaces, and the host system resources and the federate application.  In addition, backbone or 

long-haul communications links may need to be monitored for overload conditions. 

The placement of objects, the interactions between objects, and the frequency of interactions between 

objects have a direct impact on federation execution performance and efficiency.  Ill-placed objects may 

increase inter-federate interaction, while collocated objects may help to reduce overall system requirements, but 

could simultaneously overburden an individual processor.  Interaction loads depend entirely upon the density of 

pair wise and compound interactions among objects.  Similarly, the number of attributes per object and their 

placement with respect to each object within the federation also affects federation performance. 

The interactions between objects and their associated attributes are determined by their publish and 

subscribe relationships.  So according to Declaration Management and Data Distribution Management, these 

relationships are known.  However, the frequencies of interactions are determined by the simulation scenario, 

which defines the framework for the dynamics and effects that may be placed upon the run-time environment.   

Publish and subscribe relationships are not static within the run-time federation environment. Maintaining 

an efficient use of host and communication resources as these relationships evolve along the timeline of the 

scenario requires continual load monitoring.  Metrics may need to be devised to monitor the frequency of 

change in publish and subscribe relationships among objects and attributes in order to determine federate and  

federation performance.  

Transportation categories such as best-effort or reliable communications impact the determinism and 

timeliness of the simulation event. Unicast or multicast mechanisms also impact the communications resources 

required to deliver the data, particularly when more than one receiver is involved. Multicasting information to 

multiple hosts is more efficient than unicasting the same information when more than two receivers are 

involved.  In addition to direct communications, the appropriate selection of discovery predicates or filters 

selected (e.g., DDM routing spaces) impact the flow of data among federates.  

Ultimately, it is the simulation scenario that will determine how many objects another object will be 

interacting with, how many attributes are involved, when and how often.  Load monitoring is required to offset 

and balance the requirements of maintaining host system and federate application performance with that of the 

overall federation. Metrics need to be defined and continuously monitored so that the physical allocation of 

those objects and attributes can help to control and balance the performance of a federation execution. 

 

Migration Techniques: 

There are two primary migration methods: (1) migrating a simulation implementation; and (2) migrating 

necessary and sufficient information to replicate an implementation.  Implementation migration essentially 

implies the ability to suspend, serialize, transport, load and restart a running simulation implementation.  

Information migration requires the a priori identification of the minimal state data that could be captured, 

communicated and used to instantiate a clone of a running simulation implementation. 

Today, distributed simulations operate in a multi-platform, multi-programming language environment.  It is 

likely that future simulations will evolve with the advance of hardware technology, software engineering 

techniques and implementation languages. Such heterogeneity indicates that binary compatibility across 

simulation platforms is an unrealistic expectation.  Furthermore, simulations may not even be compatible at the 

source code level across different platforms as differences in Operating Systems, compilers, and supporting 

software may exist.  Some languages, such as Java, appear to be on the threshold of providing a common level 

of interaction, but the adoption of ―compile once, run anywhere‖ applications is not yet standard or pervasive. 

To effectively migrate a software implementation, the sending and receiving hosts would have to implement a 

serialization/deserialization protocol for handling binary transfers (between potentially binary-incompatible 
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hosts) and for loading and executing a binary application. Constraining implementations to a common 

implementation language (e.g., C/C++) would be insufficient to handle byte-order or data-type incompatibilities 

– not to mention the unacceptability of such an implementation constraint to the modeling and simulation 

community. The aforementioned factors severely constrain possible migration strategies that rely upon a binary 

form of simulation implementation migration. 

The most feasible approach to simulation entity migration must focus on passing Essential State Data, 

rather than serializing and migrating an actual entity simulation implementation. Essential State Data (ESD) 

may be derived from but is not identical to object data found in Simulation Object Models.  The HLA SOM 

specifications require that public data, methods and interactions be properly documented.  ESD represents the 

internal data or attributes that distinctly define objects for a particular simulation implementation.  ESD is 

analogous to the Object-Oriented concept of private data, with public accessor functions (i.e., get/set attributes) 

providing the public view of private data. Additionally, a simulation’s SOM representation may be vastly 

different than the internal implementation of a simulation; i.e., Essential State Data may be distinctly different 

from a SOM representation for the same object.  In the HLA paradigm, ESD would be an enhancement to the 

current SOM specification and would enable migration via the communication of ESD as a representation of a 

runtime simulation object. 

Essential State Data migration will help define and refine the application-level interfaces. Software 

operations need to be developed for extracting essential state data of a migrating entity, and instantiating that 

same entity, as defined by its essential state data, on the new computational host.  In order to make simulated 

entity state data migration interfaces possible, a platform -- and programming language-independent 

implementation will need to be developed and adopted as a SISO Standard Practice. The impact on simulation 

application developers would be the additional requirement to implement public accessor functions that 

correspond to the definitions found in the ESD-enhanced SOM. 

Essential State Data migration would permit two completely different simulation implementations (e.g., 

different in source code, fidelity, runtime platform, etc.) to exchange a runtime object via migration.  In such a 

case, neither simulation implementation would be allowed into the Federation without their respective SOMs 

providing the requisite public information. The identification of Essential State Data would allow two (or more) 

simulation implementations to migrate objects across host hardware, network hardware, operating system and 

implementation language boundaries. 

As a simulation scenario proceeds under HLA, entity interactions are facilitated by a runtime infrastructure. 

Each entity’s stimulus and response may be governed by a temporal (e.g. real-time) constraint.  Given such a 

constraint, ESD migration must operate while maintaining the validity of the simulation exercise.  Investigations 

into the size of Essential State Data transfers, network performance and loading, distributed simulation RTI 

impacts as well as consideration for the activity/interaction level of the migrating entity state data are prime 

research and investigation tasks. 

Migration side effects ripple throughout the runtime environment. Object migration has an impact on 

Publication/Subscription and the Data Distribution Management scheme, in general. The timing of migration 

must clearly be woven into the Time Management scheme of the simulation. Tick-based simulations could 

migrate entities between time ticks, but event-driven, real-time or ―wall clock-time‖ simulations have different 

requirements.  The definition of migration starts with augmenting the SOM specifications with Essential State 

Data definitions, but migration side effects permeate the RTI and must be considered now. 

 

Migration Policy: 

Migration Policy focuses on monitoring configuration variables and managing the control variables in order 

to facilitate object and attribute migration during federation execution. Load monitoring defines which metrics 

are important in control and management of the federation while migration techniques help to identify how 

these control variables may be manipulated. In other words, the Load Monitoring and Migration subsystems are 

the Migration Policy Manager’s implementation tools.   

Migration Policy Management defines the most significant area of load balancing research, and explores the 

existing techniques for load balancing that have been historically applied to multi-processor and distributed 

computing environments. Additionally, the recent applications of adaptive scheduling and resource allocation 

techniques (e.g., genetic algorithms, neural networks, fuzzy logic,  simulated annealing, etc.) pose potential 

solutions for migration policy that employ the concept of controlled feedback. 

Feedback systems, both positive and negative, have long been explored in the field of control theory.  A 

typical example of a feedback system is to control the migration of federate objects while eliminating the 

possibility of  ―migration thrashing.‖ When one or more excessively active (or ―expensive‖) entities are 

frequently migrated from node to node, or back and forth between two nodes, the process is said to be in 

oscillation.  If not properly controlled, oscillations of this nature can consume the remaining available resources, 

sometimes to the exclusion of the intended process (i.e., federation execution). In order to prevent this kind of 
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thrashing from occurring, some form of feedback is required.  This is an obvious requirement for the Migration 

Policy Manager.   

In addition to the metrics defined by load management, additional information will be required to ascertain 

the impact of Migration Policy Manager on other aspects of the runtime infrastructure. Since the policy manager 

is concerned with object ownership, attribute reflection, data logging, etc.  migration policy must consider, as 

inputs, the effect it is having on other components of the runtime system, including the federate process, host 

systems, and communication infrastructure.  

One approach to studying the theoretical aspects of migration policy, as established by the federation 

manager, might be to cast the issue in terms of constraint satisfaction theory, or possibly a simple linear 

programming application.  Whatever the underlying theory and implementation, the overall ―cost‖ of migration, 

as implemented by the Migration Policy Manager, cannot exceed the overall ―benefits‖ obtained by its actions 

 

Conclusion: 

Today, the HLA provides an opportunity to address the issue of simulation load balancing in a way that is 

non-intrusive, by simply providing the ability for federates to request the transference of objects.  However, this 

is entirely inadequate if the cost savings and benefits of dynamic load balancing are to be realized. Recent 

versions of the HLA Interface Specification provide no available mechanism for dissimilar federate applications 

to know about one another. Furthermore, dissimilar federates have no requirement, let alone ability, to 

determine when another federate is being overloaded by some scenario-specific event.  The most practical way 

to load balance an entire distributed simulation is to control the process from within the Runtime Infrastructure. 

Load balancing a federation execution only makes sense from a fair arbitration viewpoint when it is an 

embedded process within the expected outcome of the system is to save more energy and resources and 

providing cloud computing advantages to applications by establishing the single machine VM cluster and 

developing the load balancer for VM web server and all together should provide better web session management 

and dynamic resource allocation with minimum power utilization by controlling the VM state Runtime 

Infrastructure.   
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