14









Spark Cloud-Based Parallel Computing for Traffic Network Flow Predictive Control Using Non-Analytical Predictive Model






ABSTRACT
When dealing with traffic big data under the background of Internet of Things (IoT), traffic control under the single-machine computing environment is difficult to adapt to the massive and rapid analysis and decision-making. To tackle this problem, we propose a parallel computing approach of traffic network flow control based on the mechanism of model predictive control (MPC). A non-analytical rule-based traffic flow model is developed to forecast vehicle movements in the prediction horizon according to the real-time feedback information of traffic flow, and evaluate the performances of candidate control strategies. Furthermore, to accelerate the solution process of obtaining the optimal control schemes in the prediction horizon, a two-level hierarchical parallel genetic algorithm (HPGA) based on Spark cloud computing is designed. Through the parallel computing architecture, the computationally intensive optimization tasks are decomposed into multiple parallel sub-tasks with the aid of resilient distributed datasets (RDDs), which improves the computational efficiency. The simulation results demonstrate the validity of the proposed methodology for traffic network flow predictive control with respect to unsaturated and oversaturated traffic scenarios. The Spark-based parallel optimization approach has the potential to satisfy the computing requirements of online optimization when dealing with the big data of traffic network flow control while keeps favorable control performances.
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The architecture is based on systematic analysis of the requirements of the existing traffic control systems. 
· However, magnitude and heterogeneity of the Big Data are beyond the capabilities of the existing approaches in ITS. 
· The evolution of the existing ITS into a data-driven system has been foreseen by other researchers .
· Thus, it is crucial to explore the similarities and differences among the existing control system and stream analytics performed on Kafka. Real-time traffic control systems are composed of two main components: observation of the situation (data collection) and implementation of the selected control strategy (data processing and information dissemination).
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Online Internet traffic monitoring resembles a stream analytics problem, where the input is an unbounded sequence of data.
· Network traffic analysis and monitoring can be regarded as a statistics problem for a set of packets in a period of time. 
· We consider TCP performance analysis as an example of how the network monitoring problem can be solved by the stream-processing method in our system.
· They presented three network monitoring applications that can be expressed as streaming analytics problems; namely, reflection attack monitoring, application performance analysis, and port scan detection.
· We demonstrated that Internet measurement and monitoring can be treated as a stream analysis problem and can be handled via a streaming processing platform. 
2.2. PROPOSED SYSTEM 
· A substantial part of the proposed architecture has been reified in a platform prototype which relies mainly on a Kafka, an established tool for efficient processing of Big Data streams.
· We are interested in high-level ITS architecture and proof of concept for smooth operation of the proposed platform, without losing generality, we have modeled this section in SUMO , a microscopic traffic simulation.
· In this work, we proposed a comprehensive and flexible architecture for real-time traffic control based on Big Data analytics.
· The proposed architecture has been reified in prototype a platform employing Kafka. It has been put to action in operating a feedback control loop to open or close hard shoulder of a freeway.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· We considered the TCP performance monitoring as a special use-case of showing how network monitoring can be performed with our proposed system.
· Traditionally, Internet traffic measurement and analysis have been executed on a high-performance central server.
· However, the intermediate data of Hadoop are stored on disk (which usually has poor I/O performance); therefore, there will be dramatic performance degradation for algorithms requiring plenty of iterations.
· We implement a parallel algorithm for monitoring TCP performance parameters, such as delay and retransmission ratio with a very short delay.
· This could be used for data traffic performance analysis, such as TCP performance. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Forecast and methodology
	N. I. Visual, 
	 Leading researchers were asked to identify errors of omission or commission in the analyses and summaries of research findings.

	Impact of packet sampling on anomaly detection metrics
	D. Brauckhoff, B. Tellenbach, A. Wagner, M. May, and A. Lakhina, 
	Packet sampling methods such as Cisco's NetFlow are widely em- ployed by large networks to reduce the amount of traffic data mea- sured.

	Offline traffic analysis system based on hadoop
	Y. Qiao, Z. Lei, Y. Lun, and M. GUO, 
	 In this paper, we designed an offline traffic analysis system based on Hadoop (OTASH), and proposed a MapReduce-based algorithm for TopN user statistics.

	Trends in big data analytics
	K. Kambatla, G. Kollias, V. Kumar, and A. Grama, 
	Data repositories for such applications currently exceed exabytes, and are rapidly increasing in size.



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:
   With the growth of Internet traffic, traditional network analysis methods that work on single machines are no longer suitable. Existing approaches take advantage of big data frameworks to improve processing efficiency. However, these approaches mainly focus on offline data analysis. In this study, we proposed an online Internet traffic monitoring system that utilizes Spark Streaming. We demonstrated that Internet measurement and monitoring can be treated as a stream analysis problem and can be handled via a streaming processing platform. Extensive experimental results show that our system achieved good performance and robustness. 
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