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Partitioning Stateful Data Stream Applications in Dynamic Edge Cloud Environments







ABSTRACT
    Computation partitioning is an important technique to improve the application performance by selectively offloading some computations from the mobile devices to the nearby edge cloud. In a dynamic environment in which the network bandwidth to the edge cloud may change frequently, the partitioning of the computation needs to be updated accordingly. The frequent updating of partitioning leads to high state migration cost between the mobile side and edge cloud. However, existing works don’t take the state migration overhead into consideration. Consequently, the partitioning decisions may cause significant network congestion and increase overall completion time tremendously.In this paper, with considering the state migration overhead, we propose a set of novel algorithms to update the partitioning based on the changing network bandwidth. To the best of our knowledge, this is the first work on computation partitioning for stateful data stream applications in dynamic environments. The algorithms aim to alleviate the network congestion and minimize the make-span through selectively migrating state in dynamic edge cloud environments. Extensive simulations show our solution not only could selectively migrate state but also outperforms other classical benchmark algorithms in terms of make-span. The proposed model and algorithms will enrich the scheduling theory for stateful tasks, which has not been explored before.                             
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· It analyses and classifies existing work on exploiting elasticity to adapt resource allocation to match the demands of stream processing services. 
· Previous work has surveyed stream processing solutions without a focus on how resource elasticity is addressed . 
· The present work provides a more indepth analysis of existing solutions and discusses how they attempt to achieve resource elasticity.
· we elaborate on how existing work tries to tackle aspects of resource elasticity for data stream processing. 

2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
·       In this paper, we develop a set of efficient algorithms to solve the problem of partitioning stateful data stream applications, with the aim of alleviating network congestion and minimizing the make-span through selectively migrating state. 
· In particular, we design a novel algorithm, namely Score Matrix-based Heuristic (SM-H), to solve the one-shot problem, which updates the partitioning of the current arriving data frame when the edge network environment changes. 
· SM-H uses a matrix to record the benefit score of adjusting the execution position of each module, and then always select the module with the greatest score to adjust. 
 2.2. PROPOSED SYSTEM 
· Several stream processing frameworks and tools have been proposed for carrying out analytical tasks in a scalable and efficient manner. 
· Many tools employ a dataflow approach where incoming data results in data streams that are redirected through a directed graph of operators placed on distributed hosts that execute algebra-like operations or user-defined functions. 
· Some frameworks, on the other hand, discretise incoming data streams by temporarily storing arriving data during small time windows and then performing micro-batch processing whereby triggering distributed computations on the previously stored data.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· We have done a group of simulations to evaluate the effect of input parameters to the performance. In the simulation, we generate a stateful data stream application with 40 modules. 
· We consider a mobile device and an edge cloud server. The average execution time of modules on the mobile device and on the edge cloud server is 2.4s and 1.6s respectively. 
· The number of network channels is 3 and each channel has the bandwidth 2MBps.
· As a benchmark naive approach, Re-partitioning has the worst performance. LS has slightly better performance than Repartitioning due to it schedules the state migration. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Mobile-Edge Computing: Partial Computation Offloading Using Dynamic Voltage Scaling
	Y. Wang, M. Sheng, et.al. 
	To address the nonconvex and nonsmooth LM problem, we propose a locally optimal algorithm with the univariate search technique.

	Thinkair: Dynamic Resource Allocation and Parallel Execution in Cloud for Mobile Code Offloading
	S. Kosta, A. Aucinas, et.al. 
	In this paper we propose ThinkAir, a framework that makes it simple for developers to migrate their smartphone applications to the cloud.

	Tactics Based Remote Execution for Mobile Computing
	R. Balan, M. Satyanarayanan, et.al. 
	We present the design of a tactics-based remote execution system, Chroma, that performs comparably to a runtime system that makes perfect partitioning decisions.

	A Framework for Partitioning and Execution of Data Stream Applications in Mobile Cloud Computing
	L. Yang, J. Cao, et.al. 
	We first propose a framework to provide runtime support for the dynamic partitioning and execution of the application.









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:
      In this paper, we study the computation partitioning problem of stateful data stream applications in dynamic edge cloud environments. We developed an efficient heuristic, named by Score Matrix-based Heuristic (SM-H), to solve the problem. The algorithm takes the reduction of make-span after updating the module’s execution position as its score. It iteratively adjusts the module with the greatest score until there is no score bigger than zero. On basis of SM-H, we further develop the Repeated Score Matrix-based Heuristic (RSM-H) to solve ∆t steps look ahead problem. Through extensive simulations, we conclude that both SM-H and RSM-H have better performance than benchmark methods in terms of make-span through selectively migrating state. Academically the models and solutions proposed in this paper enrich the scheduling theory and methodologies of the stateful application tasks. In practice, they can be applied in edge computing for optimizing the performance of stateful data stream applications such as augmented reality, object tracking and so on. 
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