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SLA-based Scheduling of Spark Jobs in Hybrid Cloud Computing Environments







ABSTRACT
Big data frameworks such as Apache Spark are becoming prominent to perform large-scale data analytics jobs. However, local or on-premise computing resources are often not sufficient to run these jobs. Therefore, public cloud resources can be hired on a pay-per-use basis from the cloud service providers to deploy a Spark cluster entirely on the cloud. Nevertheless, using only cloud resources can be costly. Hence, now-a-days, both local and cloud resources are used together to deploy a hybrid cloud computing cluster. However, scheduling jobs in a cluster deployed on hybrid cloud is challenging in the presence of various Service-Level Agreement (SLA) demands such as cost minimization and job deadline guarantee. Most of the existing works either consider a public or a locally deployed cluster and mainly focus on improving job performance in the cluster. In this paper, we propose efficient scheduling algorithms that leverage different cost models in a hybrid cloud deployed cluster to optimize the Virtual Machine (VM) usage cost for both local and cloud resources and maximize the job deadline meet percentage. The results show that our proposed algorithms are highly scalable and reduce the cost of VM usage of a hybrid cluster for up to 20%.



                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· When analyzing big data using Spark in existing environments, it is difficult to provision resources according to the system’s changing environment and the influence of other users’ executions. 
· Using cloud technology however, it is possible to provision resources more effectively for the execution of jobs through dynamic resource provision methods.
· Spark framework have emerged following existing Hadoop framework, which was studied widely. 
· Spark supports distributed processing on several nodes which is similar to Hadoop and in-memory computing as major feature. 
· Unlike Hadoop executing disk I/O for data processing, Spark provides in-memory computing using a new concept of data structure RDD (Resilient Distributed Dataset). 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· We formulate an optimization problem for SLAbased scheduling of Spark jobs in a hybrid cloud.
· The first algorithm is a modified version of the First-Fit (FF) heuristic for solving bin packing problems. 
· However, as our main target is costeffectiveness, this approach can not be applied to our problem.
· We describe the hybrid cloud model and formulate the problem of dynamic job scheduling between local VMs and cloud VMs.
· In the bin packing problem, items of different volumes must be packed into a finite number of bins or containers each of a fixed given volume in a way that minimizes the number of bins used. 
2.2. PROPOSED SYSTEM 
· In this paper, we propose an auto-scaling method for utilizing resource of Spark clusters effectively in cloud computing environment. 
· The proposed auto-scaling method has a goal to meet user-specified deadline.
· They consider inference aware scaling method in the proposed multi-layer node model to reduce performance damage owing to conflict from other services.
· They propose a method of matching storage server and parallel data request, and a plan to improve the performance in interactive data access method.
· They propose cost efficient scheduling method to execute scientific applications satisfying its deadline in private and public cloud environment.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The executors from a job are distributed in different nodes in a roundrobin fashion for balancing the cluster load and improve performance.
· There are numerous works on inter-cluster scheduler, which focused to address these challenges from a performance standpoint. 
· However, most of these works either consider a single cluster setup or tries to improve job performance. 
· There are a few works that tried to improve different aspects of scheduling for Spark-based jobs. Sparrow tried to improve the performance of the default Spark scheduling by using a decentralized, randomized sampling based scheduler.
· We have developed a prototype system to evaluate the performance of the proposed job scheduling algorithms in a real hybrid cloud setup. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Apache hadoop yarn: Yet another resource negotiator
	V. K. Vavilapalli, A. C. Murthy, C. Douglas, S. Agarwal, M. Konar, R. Evans, T. Graves, J. Lowe, H. Shah, S. Seth et al., 
	The new architecture we introduced decouples the programming model from the resource management infrastructure, and delegates many scheduling functions (e.g., task fault-tolerance) to per-application components.

	Apache spark: A unified engine for big data processing
	M. Zaharia, R. S. Xin, P. Wendell, T. Das, M. Armbrust, A. Dave, X. Meng, J. Rosen, S. Venkataraman, M. J. Franklin, A. Ghodsi, J. Gonzalez, S. Shenker, and I. Stoica, 
	The growth of data volumes in industry and research poses tremendous opportunities, as well as tremendous computational challenges.

	The hadoop distributed file system
	K. Shvachko, H. Kuang, S. Radia, and R. Chansler, 
	The Hadoop Distributed File System (HDFS) is designed to store very large data sets reliably, and to stream those data sets at high bandwidth to user applications.

	Cassandra: a decentralized structured storage system
	A. Lakshman and P. Malik, 
	The way Cassandra man- ages the persistent state in the face of these failures drives the reliability and scalability of the software systems rely- ing on this service.



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
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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:
     In this paper, we have formulated the SLA-based Spark job scheduling problem in a hybrid cloud as an optimization problem. We have proposed two greedy heuristics-based algorithms to solve the scheduling problem. Besides, we have implemented the proposed algorithms on top of Apache Mesos to show the applicability in real environments. We have compared the proposed approaches in both simulated and real experiments to show the superiority of them over the baseline approaches. The results show that our proposed algorithms can significantly reduce VM usage costs in a hybrid cloud. Although there are performance overheads due to data transmission delays caused by hybrid placements, it is negligible as compared to the cost-saving benefits. Moreover, the proposed approaches are highly scalable and have low scheduling overhead, which is similar to the native Spark schedulers. 
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