Bug tracking software

Abstract
Bug tracking software is known to be a special tool that helps to identify the bugs and recover them to make quality software products. Evaluating a bug tracking system requires that you understand how specific features, such as configure workflow and customize fields, relate to your requirements and current bug tracking process. These kinds of software are to be of open source where the reports could be generated individually at every stage of the developmental process. It gives developers a very clear understanding of the project one is work on. The bug tracking could be done manually or automatic through software. As the humans evolve on their technology like to make it automatic and record events. The similar fashion is being adapted in developing the bug tracking software. The developed software is uploaded onto the bug tracking tool to identify the bugs, once it is found then it recorded and resolved and then record the solution then the database on bugs and its solution is maintained and embedded into the bug tacking tool again to effectively improve its tacking process and resolve bugs that emerge in developing the software. This project would show how the bug tracking is used and its functions in practical form.
INTRODUCTION TO BUG TRACKING
A software Bug is an error or mistake in the program (source code of an application) that may arise at any stage of programming. The flaw or mistake can be made at the initial design stage (logic formulation) or in programming or the error may arise due to incorrect generation of source code by some of the compilers. The consequence of such a mistake in the source code might sometimes be very simple and sometimes be catastrophic causing a system crash which may lead to denial of service or cause unintentional responses. Bugs are often classified based upon their consequences.

Common types of computer bugs are Math bugs, logic bugs, syntax bugs, resource bugs, co-programming bugs etc. Bugs can be prevented by following a detailed procedural approach in each stage of programming; nevertheless the occurrence of bugs in software cannot prevented completely (i.e. some of the bugs even survive through the debugging phase). The other way around is to identify the bugs present in the software and fix them with patches in the next version of the software.

The latter approach for dealing with bugs requires an efficient bug management system. The developers keep a track of bugs by maintaining reports detailing bugs which contain information regarding the bugs such as nature of the bugs; consequence, priority etc.

A software application that is designed to track and report the bugs in certain source code is called a "Bug Tracking system". Bug tracking software applications are very useful for the developers to ensure the quality of their products.

Bug tracking systems may be of open source type where every individual can report a bug in the software package or the system may be limited to the programmers in the company itself. The problem reporting or bug reporting can be either manual where an individual reports the bug to the developer or the bug reporting can be done by automated bug reporting system. The bug reporting source code is written along with the software; whenever the application (program) gives out irrelevant response the bug reporting code kicks in; it sends the action and the response obtained with some index to the developer through the use of internet and it re instates the program to the condition where the operation is normal or restarts the application.

The vital component of a Bug tracking system is the database. In other words Bug tracking system can be viewed as Database management problem where it is required to record every type of flaw in the database with its triggering cause, the effect and other relevant data. Once the bugs are tracked it is the responsibility of the developers to fix these bugs.
OVERVIEW
Java is a powerful but lean object-oriented programming language. It has generated a lot of excitement because it makes it possible to program for Internet by creating Applets, programs that can be embedded in web page. The context of an applet can be an animation with sound, an interactive game or a ticker tape. With constantly updated stock prices. Applets can be just little decorations to liven up web page, or they can be serious applications like Word processor or Spreadsheet.

There are many buzzwords associated with Java, but because of its spectacular growth in popularity, a new buzzword has appeared ubiquitous. Indeed, all indications are that it will soon be everywhere.

Java builds on the strength of C++. It has taken the best features of C++ and discarded the more problematic and error prone parts. To this lean core, it has added garbage collection (automatic memory management), multithreading (the capacity for one program to do more than one thing at a time), security capabilities. This result is that Java is simple, elegant, and powerful and easy-to-use.

Java is actually a platform consisting of 3 components:
1. Java Programming Language.

2. Java Library of Classes and Interfaces.

3. Java Virtual Machine
The following sections will say more about these components.
JAVA IS PORTABLE
One of the biggest advantages Java offers is that it is portable. An application written in Java will run on all the major platforms. Any computer with a Java-based browser can run the applications or Applets written in the Java-Programming-Language. A programmer no longer has to write one program to run on a Macintosh, another program to run on a Windows-machine still another to run on a UNIX-machine and so on. In other words, with Java developers write their programs only once.

The Virtual Machine is what gives Java is cross platform capabilities. Rather being compiled into machine language, which is different for each OS's and computer architecture, Java code is compiled into Byte codes.

In summary, these means that with the JDBC API extending Java, a programmer writing Java code can access all the major RDBMS on any platform that supports the JVM.
JAVA IS OBJECT-ORIENTED
The Java programming language is OBJECT-ORIENTED, which makes program design focus on what you are dealing with, rather than on how your are going to do something. This makes it more useful for programming in sophisticated projects, because one can break the things into understandable components. A big benefit is that these components can then be reused. [13,11]

Object-Oriented Languages use the paradigm of classes. In simplest term, a class includes both the data and the functions to operate on data. You can create an instance of a class, also called an object, which will have all the data members and functionality of its class. Because of this, you can think of a class as being like template, with each object being a specific instance of a particular type of class.

The class paradigm allows one to encapsulate data so that specific data values are those using the data cannot see the function implementation. Encapsulation makes it possible to make the changes in code without breaking other programs that use that code.

If for example, the implementation of a function is changed, the change is invisible to any programmer who invokes that function, and does not affect his/her program, except hopefully to improve it.

Java includes inheritance, or the ability to derive new classes from existing classes. The derived class, is also called as Sub-Class, inherits all the data in the functions of the existing class. [3, 11]
JAVA DEVOLPMENT EVNIRONMENT
To code, edit, debug and test the java programs, one needs to have a java development environment. At the minimum this will consists of a java compiler interpreter and applet viewer where applets can be tested.
OVERVIEW of oracle 10i
Oracle10i is the continuation of Oracle9i's which focuses on the World Wide Web that provides a series of features that bundle with the product which are targeted at the web based environment. Oracle10i is backward compatible with added features and function capabilities that extends the investment on mission-critical infrastructure. Oracle10i was designed with focus on few key development areas.
KEY AREAS
· Application Development

· Internet Content Management

· Data Integration

· Availability

· Manageability

· Business Intelligence Platform

· Scalability and Performance

· Security
Application Development
Oracle10i is developed keeping its key development platforms for web based applications and traditional application development.

Key focus areas include:
· XML

· Enterprise Java Engine

· SQL and PL/SQL improvements

· Globalization
PL/SQL, C and C++ Development
· Multi-Language Debugging - integrated PL/SQL & Java debugging, designed for all deployment scenarios, initial support for Java Developer & JDB, built on top of standard JDWP protocol.

· PL/SQL Associative Arrays - replaces large volume of sort/search code, proves to be significantly faster than explicitly coded hash.

· Collection/Record Performance improvements.

· PL/SQL Object Types now support NCHAR data types and character semantics.

· Faster String Operations Under UTF-8

· Insert/Update using a whole record:

· includes bulk operations on table of record

· facilitates schema independence

· enables shorter code for common cases

· Enhancements to UTL_FILE package.
Internet Content management
In Oracle9i Database, Oracle rounds out the content management platform that is part of the database. New features and capabilities include:
· Improvements to Oracle Text that enhance its manageability and scalability, plus new features to support XML searching.

· New formats supported by intermediate AVI, as well as improved image processing performance.

· Oracle Spatial performance improvements.

· New XML processing capabilities within the database through a brand new technology, Oracle XML DB.

· Workspace Manager - support for DDL operations on versioned tables, as well as improved concurrency of workspace operations.
Availability
Key focus areas in Oracle10i Database availability include:
· Providing an industry leading data protection environment

· Upgrade applications and database with minimal downtime

· Enables end-users to rectify and solve their own mistakes
Data Integration
An important feature of any database management system is the ability to share information among multiple databases and applications. However, often customers are overwhelmed by the variety of options they encounter when selecting an information sharing solution. Some solutions are targeted for different purposes, and appear incompatible with other choices. Customers find no solution meets all their needs, and fear becoming limited by the solution they have implemented should their needs change. They want a single solution that meets all their information sharing needs.

The architecture of Oracle Streams is very flexible. Streams contain three basic elements:
· Capture

· Staging, including optional transformation

· Consumption
Manageability
The key area that is improved in Oracle 10i is development in the Management of Information ; the two aspects of approach taken with managing Oracle10i Database are:
· In processing the operational management of an Oracle10i database

· An effective tools and techniques used that would simplify the task time in administering Oracle9i Database.
Simplify Administration
Automated memory management and automated space management were implemented as some of the self-managing improvements introduced in Oracle9i, along with automatic undo segment management. Another new capability in this area allows Recovery Manager (RMAN) to automate the space management of archived log files, thus freeing the DBA from managing the space allocation of the archived logs.
Scalability, Performance, and Manageability
Performance, scalability, and manageability are basic requirements for business-intelligence applications. As in previous database releases, Oracle10i Database offers considerable new enhancements in each of these areas.

There are many benefits to a fully integrated RDBMS-MDDS database as compared to separate, stand-alone multidimensional databases. These include:
· Simplified management

· High availability

· Improved security

· Open access to both SQL and OLAP API clients

· Reduced information cycle time

· Improved data reliability
Scalability and Performance
Oracle10i treats the real time application clusters as single system and do not require any further modification or partition to achieve scalability of near-linear database cluster. It would allow the customers to horizontally scale the database tire based on the user demand that continues to grow along with the customer's base without changing the actual application. The transparency in the form scalability and high performance delivered by revolutionary technology called cache fusion. The design utilizes the cache of all nodes in a cluster to execute any kind of database request.
Security
Irrespective of the any version of Oracle database the security is always been the priority and it continues to provide the most secured environment in application development and deployment platform within the industry. Now, a username/password can be provided on a CREATE DATABASE statement, and a number of default accounts are locked and expired upon installation, providing additional security. A database administrator can issue a grant or revoke of object privileges on another user's objects, and you can audit SYS or SYSDBA operations. The Virtual Private Database capability supports fine-grained access control policies on tables, views, and now synonyms.
Apache Tomcat Web Server

OVERVIEW
Web Server is software which takes the request from the client and process it and gives the result back to the client in the form of html, the request coming from the client can be of different types that is the application may be developed using JSP or Servlets or PHP or ASP or any Server Side Scripting Language. For different Languages there are different servers for example to manipulate the request of ASP the best Web Server is Internet Information Server (IIS).

The Application is developed using JSP, to process a JSP request the Web Server used is Tomcat 4.1 designed by Apache Group. There are so many other Web Servers that can take the request of JSP and process them like Java Web Server, SUN One Application Server, JRUN from Macromedia, Web Logic Server from BEA etc..
Advantages of Tomcat
Tomcat Server is Very Simple and Easy to interact, because it has got complete XML Support where we give all the information related to a Web Application (A Web Application of HTML, Java Script, Servlets, JSPs, Tags and XML Files). The Configuration of the server can be done with simple modification of XML File like changing the port number locating the application etc. Tomcat Server not only takes the request of JSP or Servlet but also other Server Side Scripting Languages like CGI, PHP etc.

Tomcat is Pure Java Implementation, so the Performance increases when we use Tomcat as a Web Server. Tomcat is an open source project - meaning you can view the code behind it and modify it, at your own risk. Tomcat contains 760 class files. Tomcat is "the servlet container that is used in the official Reference Implementation for the Java Servlet and Java Server Pages Technologies".
REQUIREMENT ANALYSIS AND REQUIREMENT ELICITATION

Background Information

Present System
The major product of a software company is the Software solution that is to be developed as per the specification of the client. The software solution that is to be developed is often referred to as a Project .The Company handles many projects at the same time given by different clients. Detailed information about each of these projects is to be maintained for further references and acknowledgements. [1,9,13]

The present system maintains all this information as a list of manual records. However maintaining these records manually is a very tedious job, sometimes it is very time consuming and inaccurate thus resulting in complexity. As human errors are inevitable, this in turn results in producing a chain of related errors, causing instability to the system.

Giving it a software approach can rectify all the complexities and drawbacks of the present manual system. Also during the testing process, the tester encounters with many of the bugs that are generated during the testing process. The tester needs to have the detailed information about all of these bugs that have been encountered, to make the software a reliable and bug free software.

For all the above reasons, a common way to approach these problems is to have automated software that maintains and records all the vital information that is necessary for creating reliable software, provide the developer or a tester the essential data that can be used to rectify the previous version of a software. [2,5,7]
Proposed System
We require developing a system, which automates the existing manual system. Automating the system means providing a software way of approach. A software solution is developed, containing an efficient front-end tool and a reliable back-end Database.

The front-end tool is used to interact with the user directly and takes the necessary inputs such as the Projects, and the bugs in the project etc. All these inputs provided by the user are stored in the back-end Database. [1,4,7]

Automating the whole process of maintaining the list of records reduces the time complexity, provides accuracy and efficiency. The system is also a user-friendly one .The system is flexible enough to cope up with the changing trends of the company.

The Bug Tracking System has a unique functioning that makes the user to have more flexible way to track down the bugs and maintain its records. The users are validated through the authentication screen. After the user gets validated then he could explore all the unique features of the Bug Tracking System. Some of the unique features are like adding or deleting new users, adding or deleting or modifying new projects, adding or deleting or modifying new bugs to the projects, defining the bug's information like assigned by, assigned to, priority start date, resolution date etc. [9,10]

This kind of system reduces parallax errors that one encounters especially during manual entry. Most of the disadvantages through manual recording can be overcome.

Hence these define the practical advantages of the proposed system which is a way more advanced than the existing old system which avoids the inaccuracy and redundancy in the bug storage.
Problem Domain
            Software development organizations used to find it very difficult to manually enter the records of all the projects and bugs in them. They used to maintain them on papers. This made it very difficult for them to analyze few things like the relation between the bugs in a project and many more. Maintaining these records manually is a very tedious job, sometimes it is very time consuming and inaccurate, thus resulting in complexity. As human errors are inevitable, this in turn results in producing a chain of related errors, causing instability to the system. [13,12]

Giving it a software approach can rectify all the complexities and drawbacks of the present manual system. Also during the testing process, the tester encounters with many of the bugs that are generated during this testing. The tester needs to have detailed information about all of these bugs that have been encountered, to make the software that they deliver a reliable and bug free one.

For all the above reasons, a common way to approach these problems is to have automated software that maintains and records all the vital information that is necessary for creating reliable software, provide the developer or a tester the essential data.

The Bug Tracking System does all this. It maintains the records of all the projects being handled, the bugs that are encountered and the employees in the organization. A good thing about this software is that it gives a high level of security to the data by not allowing unauthorized users to view the data. It doesn't even allow developers to change the data, only administrator has rights to do the changes. It provides several other features which are a way more advantageous than present system.
Requirements

Functional Requirements
            It describes the interaction between the system and its environment independent of its implementation. The environment includes the user and any other external system with which the system interacts.
CONCLUSION
"Bug Tracking System" has completed various features and made as user friendly. This software is very much useful for the testers, who want to record the bugs i.e., which are transferred using the server system. Here registration, Login etc;. Would be there. By using this people working on a project can easily record the bugs and store them for their further references.

Bug tracking is a fundamental part of the Software Engineering lifecycle process. Effective use of a bug tracking system will lead to a more structured approach throughout the development lifecycle, resulting in a higher quality product while also reducing development and support costs.
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