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Evaluation of the performance of tightly coupled parallel solvers and MPI communications in IaaS from the public cloud






ABSTRACT
IaaS from the public cloud is becoming a new option for organizations in need of HPC capabilities. IaaS offers greater flexibility in hardware choices and operational costs. Furthermore, IaaS enables small organizations to access resources previously reserved for organizations with larger capitals. This study uses the HPCG benchmark to assess the performance of parallel solvers, which are critical in computational engineering, and microbenchmarks to measure collective MPI operations. The benchmarks encompass IaaS from five cloud vendors (AWS, Google Cloud Platform, Azure, Oracle CIoud Infrastructure, Packet), and two architectures, ARM and x86_64. The benchmarks cover clusters with up to 4,500 cores and illustrate the benefits of higher network bandwidth when scaling up clusters. The results for some of the clusters are particularly promising as they exhibit good scalability and compare well to on-premises supercomputers. Additionally, the study includes a preliminary cost estimate based on on-demand prices for IaaS computational power and memory.



                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· These are organized via a taxonomy that considers the viability of HPC cloud, existing optimizations, and efforts to make this platform easier to be consumed.
· Most existing HPC software systems offer licenses to enable their usage on on-premise user environments, which can be single servers or computer clusters. 
· Most of the services currently available in these clouds are meant for users to consume already-existing APIs of pre-trained models.
· This paper introduced a taxonomy and survey for the existing efforts in HPC cloud and a vision architecture to expand HPC cloud adoption with its respective research opportunities and challenges. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· To bridge the divide between HPC and clouds, we present the complementary approach of making HPC applications cloud-aware by optimizing an application’s computational granularity and problem size for cloud.
· The problem is even more challenging since different application react differently to different platforms. 
· We will refer to this as Multi-Platform Application-Aware Online Job Scheduling (MP A2OJS).
· GrADS project addressed the problem of scheduling, monitoring, and adapting applications to heterogeneous and dynamic grid environment.
2.2. PROPOSED SYSTEM 
· In the latter, scheduling policies that are aware of application and platform characteristics were proposed.
· To tackle such an issue, the authors proposed a method to enable the MPI runtime to detect processes that share the same physical host and use in-memory communication among them.
· In the optimization of resource allocation for HPC cloud, we observe a series of efforts on platform selectors due to hybrid cloud and multiple cloud choices, and studies aligned with specific features in cloud environments such as spot instances and elasticity.
· All of these optimizations benefit from resource usage and performance predictions.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· We evaluate the performance of HPC applications on a range of platforms varying from supercomputer to cloud.
· The insights from performance evaluation, characterization, and multi-platform scheduling are useful for both – HPC users and cloud providers. 
· To gain thorough insights into the performance of selected platform, we chose benchmarks and applications from different scientific domains and those which differ in the nature, amount, and pattern of inter-processor communication.
· Despite the poor sequential speed, Ranger’s performance crosses Open Cirrus, private cloud and public cloud for some applications at around 32 cores, yielding a much more linearly scalable parallel performance. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Performance Evaluation of Amazon EC2 for NASA HPC applications
	P. Mehrotra, J. Djomehri, S. Heistand, R. Hood, H. Jin, A. Lazanoff, S. Saini, and R. Biswas, 
	Cloud computing environments are now widely available and are being increasingly utilized for technical computing.

	Cloud Computing for parallel Scientific HPC Applications: Feasibility of Running Coupled Atmosphere-Ocean Climate Models on Amazon’s EC2
	C. Evangelinos and C. N. Hill, 
	We illustrate this point with a demonstration of a low-order coupled atmosphere-ocean simulation running in parallel on an EC2 system.

	Evaluation of HPC Applications on Cloud
	A. Gupta and D. Milojicic, 
	Cloud computing offers the benefits of virtualization, elasticity of resources and elimination of cluster setup cost and time to HPC applications users.

	Benchmarking Amazon EC2 for high-performance scientific computing
	E. Walker, 
	The computer industry is at the cusp of an important breakthrough in high-performance computing (HPC) services.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.

2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005






CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                      CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
    Application characterization for analysis of the performancecost tradeoffs for complex HPC applications is a non-trivial task, but the economic benefits are substantial. More research is necessary to quickly identify important traits for complex applications with dynamic and irregular communication patterns. A future direction is to evaluate and characterize applications with irregular parallelism and dynamic datasets. For example, challenging data sets arise from 4D CT imaging, 3D moving meshes, and Computational Fluid Dynamics (CFD). The dynamic and irregular nature of such applications makes their characterization even more challenging compared to the regular iterative scientific applications considered in this paper. However, their asynchronous nature, i.e. lack of finegrained barrier synchronizations, makes them promising candidates for heterogeneous and multi-tenant clouds. 
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