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Research Objective
Based on exiting research programs, studies and experiments this proposal is looking to identify a relevant influence over virtualisation performance during implementation process, comparing with random hardware utilisation. 
Seeking to understand more this technological issue the research propose to explore virtualisation process over different configuration environments (Windows, Linux and MacOS) and to analyze collected data (Survey).
This research can provide consistent information to influence better decisions when procurement of IT resources is necessarily.
Collected data from survey will be analysed in connection with existing literature, technical reports and other recognised research works.
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Introduction
Virtualisation Performance- Implementation versus Hardware Capabilities
This research begins with the idea that hardware acquisition and software upgrades needs to be carefully evaluated by performance and compatibility prior to acquisition.
	                                                        Proposed Research

	Title
	
Virtualisation Performance- Implementation versus Hardware Capabilities

	Type
	Survey

	Objective
	Virtualisation Performance

	
Aims:
Virtualisation performances are widely contested do to adopted implementation strategy and provided hardware capabilities. 
A survey containing preliminary information about used virtualisation processes and hardware resources was done including Microsoft, Linux and Mac OS operation systems.




Table 1-Proposed Research
Virtualisation is described as the technical concept that introduces an “abstract layer “in order to simplify the user interface and to keep away the complexity of the system (Plessl C., Platzner M., 2004, pp. 63–69)
Computers today present a great capacity to host virtualization solutions and to deliver to users a virtual experience. 
These new divided virtual machines (VM) are running in parallel individual operating systems enabling a wide scale of operability. Virtual machines are defined, in literature as software systems, completely independents and to run different applications. (Plessl C., Platzner M., 2004, pp. 63–69)
Critical for virtualisation implementation are hardware elements: CPU, Memory and Network Interface.
· CPU critical parameters clock speed and cores architecture. 
· Memory is the essential for virtualization. Implementation process is direct proportional with memory capacity and memory performance. 
· Network access is directly conditioned by bandwidth allowance. 




Research plan
Planning the research activities is the key for efficient and well time-managed project.
	Activities
	Start date
	Execution days

	Planning research
	01/07/20
	11

	Literature research
	12/07/20
	30

	Survey Development 
	11/08/20
	5

	Data Collection
	16/08/20
	2

	Data Analysis
	18/08/20
	5

	Conclusion
	23/08/20
	1

	Writing research
	24/08/20
	10


Table 2- Gantt chart Table

Survey activities are visually presented on the Gantt chart with the intention to transparently present the effort and work distribution during the research.

Also, the survey activities can be evaluated for future improvement of research methods and deployment.


Figure 1-Gantt Chart









Survey
Methodology of survey was designed as support solution “to solve problems that have been posed or observed, to assess needs and set goals, to determine whether or not specific objectives have been met, to establish baselines against which future comparisons can be made, to analyze trends across time, and generally, to describe what exists, in what amount, and in what context.” (Isaac, S., Michael, W. B., 1997, p. 136)
Purpose
Survey is identified in academic literature as efficient research method when relevant data reflects direct experience with available resources at the moment (Salant, P., Dillman, D. A., 1994).
Survey structure
The survey technique used is related with the strong argument of technology evolution and developed marketing strategies that not always complete customer expectations and needs.
Available Software Resources
· Windows OS
· Linux OS
· Mac OS
Chosen Hardware Resources
· Intel Core CPU
· 8 GB Memory
· 1 TB Disk Space
· Intel Network Interface
Market Virtualisation Resources
· Full virtualisation kernel based VM (KVM)
· Paravirtualisation XEN
· VMware ESX
	
Software
	Host OS
	Guest OS
	Virtualisation

	
	Windows
	Linux, MacOS
	Virtual Box

	
	Linux
	Windows, MacOS
	VMWare

	
	MacOS
	Windows, Linux
	Parallels Desktop

	

	
Hardware
	CPU
	Memory
	Network Card

	
	Intel Core
	8GB
	Intel(integrated)

	
	Intel Core
	8GB
	Intel(integrated)

	
	Intel Core
	8GB
	Intel(integrated)


Figure 2-Targeted Resources
Hypothesis
There are some particular risks as Pinsonneault, A. and Kraemer, K. (1993) noted:”... surveys are generally unsuitable where an understanding of the historical context of phenomena is required.”(Pinsonneault, A., Kraemer, K., 1993)
We are able to identify plenty researches that support our survey interest in regards of- “implementing new types of processors...” as efficient hardware choice when it needs to manage “the utilization of virtualization” (Pelletingeas, C., 2010, MSc Advanced Networking).
Vendors continue their effort to improve virtualization solutions by investing in new hardware technologies. 
At the same time software market reach records in progress of software solutions, example like: KVM, VMware, etc.
Then it raise the question of how will possible be able a customer to get the right solution for most effective utilisation and performance.

Data Collection
Selecting from validated sources such as academic literature, vendors examination and customers experimentation, this survey is gathering primary data with the purpose to compare different results for better evaluation and understanding (Creswell, J. W., 1994).
Vendor data regarding performance of VM Hypervisor:
· Multi-User: Serving different users at the same time.
· Resources control: Tasks distribution and resource management.
· Flexible: Predisposition to acceleration workload on different designed languages.
· Low overhead: Users support with reduced overhead.
· Minimal impact: System impact insignificant for performance and use of resources.
· Secure: Enhanced data protection, integrity and provided guard malicious actions.
· Resilient: Service remains functional during system failure.
· Deployment productive: Fast advertising product and reduced complexity of deployment.
Virtualisation model
Full virtualization is such created environment where are virtual machine that simulates complete hardware capability.
· Isolate the guest OS from the hardware system. 
· Is economical virtualisation and does not need hardware or software support.
· Ensures the best protection for virtual machines when migration or portability of guest OS is deployed.
Paravirtualization refers to the communication established between guest OS and the machine software layer called as hypervisor. 
· Hypervisor runs directly on top of the hardware where for better performance and optimisation will automatically assign the requested resources to the VMs.
· The hypervisor introduce particular calls for essential operations: pause/break, memory execution, clock management. 

Hardware-assisted virtualization is the environment where provided hardware became directly platform of a VM monitor.
· VM monitors (ex. Control Blocks (AMD), Control Structures (Intel)) allows guest OSs to run independent and capture particular calls with the hypervisor.

Researched data gathering
Illustrated data help us to understand the difference between vendor estimation and user experience within the adopted virtualisation solution.
	VM Hypervisor
	Vendor Performance
	Vendor Data
	User Performance
	User
Data
	Hardware Issues
	Software Issues

	









KVM

	Multi User
	100%
	Good
	90%
	I/O performance low-30%
	Poor driver support

	
	Resources
	100%
	Fair
	60%
	CPU intensive usage
	Confusing switching monitor

	
	Flexibility
	100%
	Good
	90%
	Additional licensing
	NA

	
	Overhead
	100%
	Good
	90%
	2%
	Reduced capacity for big data management

	
	Impact
	100%
	Fair
	60%
	Unexpected exit to root mode
	Latency

	
	Security
	100%
	Fair
	60%
	NA
	Data loss due to poor switching monitor

	
	Deployment
	100%
	Good
	90%
	NA
	Poor deployment due to lack of support.


Table 3-KVM

Vendors always tend to advertise their products as a high class of standards and that means successful business.




Figure 3-KVM Chart

KVM Chart illustrates 3 different areas of negative impact on users experience when one of the most appreciated solutions, by vendors, is implemented: usage of available resources, system impact when issues occur and the risk of security derivate from system instability.

	VM Hypervisor
	Vendor Performance
	Vendor Data
	User Performance
	User
Data
	Hardware Issues
	Software Issues

	






XEN
	Multi User
	100%
	Good
	90%
	Na
	Optimisation need for slow VMs

	
	Resources
	100%
	Excellent
	100%
	Rare CPU stealing may occur
	NA

	
	Flexibility
	100%
	Excellent
	100%
	NA
	NA

	
	Overhead
	100%
	Good
	90%
	1%
	New host migration may occur

	
	Impact
	100%
	Fair
	60%
	NA
	Preventive maintenance may affect customisation

	
	Security
	100%
	Good
	90%
	NA
	NA

	
	Deployment
	100%
	Excellent
	100%
	NA
	NA


Table 4-XEN

XEN virtualisation overhead involves system performances depreciation.
Measured overhead of the network stimulate a fast deployment of solutions that improve network response.  CPU latency occur when virtualization increase the number of instructions that needs to be managed. (Menon, A., et Al., 2005)


Figure 4-XEN Chart

XEN virtualisation users are highlighting system impact when preventive maintenance delivered by default under model design affects customisation.

	VM Hypervisor
	Vendor Performance
	Vendor Data
	User Performance
	User
Data
	Hardware Issues
	Software Issues

	




VMWare ESX
	Multi User
	100%
	Good
	90%
	Slow service
	Supervision need 

	
	Resources
	100%
	Fair
	60%
	CPU constraints
Storage latency
Network latency
	Network management

	
	Flexibility
	100%
	Excellent
	100%
	NA
	NA

	
	Overhead
	100%
	Fair
	60%
	Request increasing number of CPU
	To many software updates

	
	Impact
	100%
	Good
	90%
	9%
	NA

	
	Security
	100%
	Good
	90%
	NA
	NA

	
	Deployment
	100%
	Good
	90%
	NA
	NA


Table 5-VMWare ESX

VMWare ESX is one of the most popular solution and is worth it name.

VMs have proved advantages offered by VMware in maintaining flexibility under multiple features, hardware independence under multiple users but are coming to request good network skills in supervision and system management, a system that may be overhead in requests running software updates.





Figure 5- VMWare ESX Chart

VMWare ESX Chart shows a high usage of resources due to network latency and significant impact to system performance from the same cause.
An early 2007 research conclude that workloads tests request different tools in order to identify a performing solution:
· SPEC CPU 2000 benchmark.
· Pasmark-Typical system workload. 
· Netperf - Measure network performance. 
· SPEC JBB 2005 -Performance of application. 
Test results indicate major similarity in performance and commune issue is regarding system overhead.

Analysis 
Literature contain a significant number of experiments made to observe the overhead of the virtualization for hypervisor such as KVM, Xen and VMware ESX (Pelletingeas, C., (2010), MSc Advanced Networking; Menon et Al, (2005); Jianhua et Al, (2008); Shan et Al, (2009); VMware (2007)).
Jianhua et Al research capabilities of KVM and Xen from open source hypervisor perspective using three different benchmark tools: LIN PACK, LM-bench, IO-zone. 
Jianhua et Al experimented memory virtualization where was identified similar performance to native system. Overall analyzed results conclude that both virtualisations are performing but more efficient on Xen than KVM because native system representation hit almost 98% virtualized and only 83% on KVM. 
This confirms that our survey analysis reflects “excellent” resources exploitation on XEN virtualisation versus notorious KVM.
Menon et Al (2005) have experienced the tool Xenoprof with statistics capabilities, a dedicated tool of virtualisation developed on Xen environment.
Analyses show overhead of network interface and after several debugging was evident the correction availability over used virtualisation methods and increasing level of CPU utilisation. 
The overhead analyzed on our survey highlight these anomalies on VMWare ESX caused by the virtualization where increased number of instructions constantly requests the usage of CPU. 
Jianhua et Al used also the tool IOzone for deployment on system files benchmark and looking to compare native efficiency versus the virtualisation implementation.
Intel processor has been used and the results was generally showing latency and overhead comparing to native performances with a small exception on Xen virtualisation where performance where increased after correctional effort.

Conclusions
Based on the results of data analysis is necessarily to reflect prior researching the markets for the notorious products.
Business owners are looking to increase productivity by achieving modern software solutions for their activities and even more to invest in revolutionary technology. Meantime systems administrators are facing huge problems in order to control and efficiently distribute IT capabilities within the organisation. 
Virtualisation solutions will solve many problems in regards of IT resource management and definitely will impact overall productivity. 
Hardware and software vendors are definitely interested in deployment of virtualization solutions and building advanced hardware devices when fast growing market demand for modernisation. 
CPUs performance is reflected in modest clock speed and a greater number of cores but not in price or marketing reviews. A performing virtualised server will be hosted successfully on systems with large caches CPUs.
Knowledge consolidation from research programs and technical literature will be the key for the right choice when virtualisation integration may occur.
Memory performance will always support critical workload and there for is necessarily a considerable investment but well counted capacity will consolidate the performance otherwise will be only wasted.
Network Interface workload demands is related with network performance and that for network card must be able to perform at rigorous parameters.
A good technical solution has a good plan and that is based on data analysing. For that management applications need to be used to ensure a good deployment for correction and updates over the virtual machine and entire virtual infrastructure.
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