Online Index Recommendations For High-Dimensional Databases Using Query Workloads

Abstract:
High-dimensional databases pose a challenge with respect to efficient access. High-dimensional indexes do not work because of the often-cited "curse of dimensionality. However, users are usually interested in querying data over a relatively small subset of the entire attribute set at a time.

A potential solution is to use lower dimensional indexes that accurately represent the user access patterns. A query response using the physical database design that is developed based on a static snapshot of the query workload may significantly degrade if the query patterns change. 

To address these issues, we introduce a parameterizable technique to recommend indexes based on index types that are frequently used for high-dimensional data sets and to dynamically adjust indexes as the underlying query workload changes.

We incorporate a query pattern change detection mechanism to determine when the access patterns have changed enough to warrant change in the physical database design. By adjusting analysis parameters,

We trade off analysis speed against analysis resolution. We perform experiments with a number of data sets, query sets, and parameters to show the effect that varying these characteristics has on analysis results.
Existing System

· Query response does not perform well if query patterns change.

· Because it uses static query workload.

· Its performance may degrade if the database size gets increased.

· Tradition feature selection technique may offer less or no data pruning capability given query attributes.

Proposed System:

· We develop a flexible index selection frame work to achieve index selection  for high dimensional data.

· A control feedback technique is introduced for measuring the performance.

· Through this a database could benefit from an index change.

· The index selection minimizes the cost of the queries in the work load.

· Online index selection is designed in the motivation if the query pattern changes over time. 

· By monitoring the query workload and detecting when there is a change on the query pattern, able to evolve good performance as query patterns evolve.

Advantages

1. By creating index we can minimize the searching time.

2. Index will automatically adjust itself based on the query workloads over time

Disadvantages

· If the query pattern change it does not provide better result.

· Efficiency is less.

· Less reliability 

Hardware 
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· Processor
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· Mouse
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Software Requirements

· Front End
:J2EE

· Back End
:MS SQL
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· Its performance may degrade if the database size gets increased.

· Tradition feature selection technique may offer less or no data pruning capability given query attributes.
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· We develop a flexible index selection frame work to achieve index selection  for high dimensional data.
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· Through this a database could benefit from an index change.
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Modules:

Row Count:

As we process data rows, we only aggregate the count of rows with each unique bucket representation, because we are just interested in estimating the query cost. Note that the multidimensional histogram is based on a scalar quantized designed on data and access patterns, as opposed to just data in the traditional case. A higher accuracy in representation is achieved by using more bits to quantize the attributes that are more frequently queried.

High-Dimensional Indexing:

A number of techniques have been introduced to address the high-dimensional indexing problem such as the X-tree and the GC-tree. Although these index structures have been shown to increase the range of effective dimensionality, they still suffer performance degradation at higher index dimensionality.

Feature Selection:

Feature selection techniques are a subset of dimensionality reduction targeted at finding a set of untransformed attributes that best represent the overall data set. These techniques are also focused on maximizing data energy or classification accuracy rather than query response. As a result, selected features may have no overlap with queried attributes.
The index selection problem has been identified as a variation of the workloads Problem, and several papers proposed designs for index recommendations based on optimization rules. These earlier designs could not take advantage of modern database systems’ query optimizer. Currently, almost every commercial RDBMS provides the users with an index recommendation tool based on a query workload and uses the query optimizer to obtain cost estimates.

Automatic Index Selection:

The idea of having a database that can tune itself by automatically creating new indexes as the queries arrive have been proposed in a cost model is used to identify beneficial indexes and decide when to create or drop an index at runtime. Propose agent-based database architecture to deal with an automatic index creation. We research a  proposed a physical-design alerter to identify when a modification to the physical design could result in improved performance.

Query Cost Calculation:
To estimate the query cost, we then apply a cost function based on the number of matches that we obtain by using the index and the dimensionality of the index. At the end of this step, our abstract query set representation has estimated costs for each index that could improve the query cost. For each query in the query set representation, we also keep a current cost field, which we initialize to the cost of performing the query by using

Sequential scan.
SOFTWARE DESCRIPTION:

JAVA

Java is an object-oriented multithread programming languages .It is designed to be small, simple and portable across different platforms as well as operating systems. 

FEATURES OF JAVA

 Platform Independence 

· The Write-Once-Run-Anywhere ideal has not been achieved (tuning for different platforms usually required), but closer than with other languages.

 Object Oriented 
· Object oriented throughout - no coding outside of class definitions, including main().

· An extensive class library available in the core language packages.

  Compiler/Interpreter Combo 

· Code is compiled to byte codes that are interpreted by a Java virtual machines (JVM).

· This provides portability to any machine for which a virtual machine has been written. 

· The two steps of compilation and interpretation allow for extensive code checking and improved security.

  Robust 

· Exception handling built-in, strong type checking (that is, all data must be declared an explicit type), local variables must be initialized. 

Several features of C & C++ eliminated: 

· No memory pointers 

· No preprocessor

· Array index limit checking 

  Automatic Memory Management 

· Automatic garbage collection - memory management handled by JVM.

  Security 

· No memory pointers

· Program runs inside the virtual machine sandbox. 

· Array index limit checking 

· Code pathologises reduced by 

· Byte code verifier - checks classes after loading

· Class loader - confines objects to unique namespaces. Prevents loading a hacked "java.lang.SecurityManager" class, for example. 

· Security manager - determines what resources a class can access such as reading and writing to the local disk.

  Dynamic Binding 

· The linking of data and methods to where they are located is done at run-time. 

· New classes can be loaded while a program is running. Linking is done on the fly.

· Even if libraries are recompiled, there is no need to recompile code that uses classes in those libraries. 

This differs from C++, which uses static binding. This can result in fragile classes for cases where linked code is changed and memory pointers then point to the wrong addresses.

  Good Performance 

· Interpretation of byte codes slowed performance in early versions, but advanced virtual machines with adaptive and just-in-time compilation and other techniques now typically provide performance up to 50% to 100% the speed of C++ programs. 

  Threading 
· Lightweight processes, called threads, can easily be spun off to perform multiprocessing. 

· Can take advantage of multiprocessors where available

· Great for multimedia displays.

  Built-in Networking 

· Java was designed with networking in mind and comes with many classes to develop sophisticated Internet communications.

Net Beans

Net Beans A Java-based development environment (IDE) and platform originally developed by Sun. It includes user interface functions, source code editor, GUI editor, version control as well as support for distributed applications (CORBA, RMI, etc.) and Web applications (JSPs, servlets, etc.).

In 1999, Sun acquired NetBeans Developer from NetBeans and rebranded it as Forte for Java Community Edition (Sun acquired Forte in 1999). In 2000, Sun made the NetBeans IDE open source. 
1.GUI: The major requirement of today’s developers is to have a good User Interface for their users. They can provide whatever functionality they need but it’s the GUI that lets the user better know the existence of that particular functionality and its easier for them to click and select than type something on a black boring screen. Thus, today’s developers need IDE’s such as netbeans that develop ready made windows forms with all the required buttons, labels, text boxes and like that can be tailor made for the program in question.

2.Database Integration: Database based program developers know how hard it is to interface your back-end database to your front-end program. This is where netbeans packs the punch by providing you a CRUD(create, Read, Update, Delete) application shell. 

Tomcat:

Tomcat is a Java Servlet container and web server from the Jakarta project of the Apache software foundation. It is a web server that supports servlets and JSPs. Tomcat comes with the Jasper compiler that compiles JSPs into servlets.A web server dishes out web pages in response to requests from a user sitting at a web browser. But web servers are not limited to serving up static HTML pages; they can also run programs in response to user requests and return the dynamic results to the user’s browser.  Tomcat is very good at this because it provides both Java servlet and JavaServerPages (JSP) technologies (in addition to traditional static pages and external CGI programming). 

The result is that Tomcat is good choice  for use as a web server for many applications; also if you want a free servlet and JSP engine. It can be used standalone or used behind traditional web servers such as Apache httpd, with the traditional server serving static pages and Tomcat serving dynamic servlet and JSP requests. It adds tools for configuration and management but can also be configured by editing configuration files that are normally XML formatted. Because Tomcat includes its own HTTP server internally, it is also considered a standalone web server.

Environment:
The Tomcat servlet engine is often used in combination with an Apache webserver or other web servers. Tomcat can also function as an independent web server. Earlier in its development, the perception existed that standalone Tomcat was only suitable for development environments and other environments with minimal requirements for speed and transaction handling. However, that perception no longer exists; Tomcat is increasingly used as a standalone web server in high-traffic, high-availability environments. Since its developers wrote Tomcat in Java, it runs on any operating system that has a JVM.
Advantages of Apache Tomcat:

Tomcat is an application, a product of Apache Software foundation that enables you to make you standalone PC work as a Server. This can help in a lot of tasks such as programming using Java Server Pages (JSP).By installing this software you can use your PC as a server and do any related task that a server does.

1) It is an open source application server 

2) It is a light weight server (no EJB) 

3) It is easily configured with apache and IIS

4) Very stable on Unix systems 

5) Good documentation online 

6) Java Sun compliant 

7) Does not require a lot of memory at startup

8) It is free, yet high quality





















