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Synopsis


SYNOPSIS

The project entitled “Source Code Build Automation Tool” is a package, which mainly focuses on building the applications and tests them in an automated manner. It also allows, building the application from a remote environment. 

An entirely new concept is needed to achieve the goal, as we cannot find all the applications are developed under same type. This project “Source Code Build Automation Tool” is one such application that tries to provide facilities to access the applications of different types.

Apart from building and testing the modules it also performs unit testing. The unit testing is purely based on the application, which is being developed by the developer. Each and every method in a class of an application is tested using NUnit, which is testing tool that is used to perform unit testing.

This tool is advantageous and easy to use for the administrator in building a large number of applications and testing them. This project is developed using Concurrent Versioning System and NAnt. The system is implemented in Windows XP platform. The project ensures security, accuracy and efficiency to the system.
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Introduction

1. INTRODUCTION

1.1 ABOUT THE PROJECT

The project entitled “Source Code Build Automation Tool” is a package that is mainly used to build and test the applications in an automated manner. The applications that are developed by different programmers are imported and build via this tool. The applications can also be imported from remote server.

In case of large application, it can have any number of modules. Different programmers can develop each module. These modules are imported and versions are created for each module. These versions are created and maintained by the administrator. Then according to the version the modules are built and tested. 

This toolkit helps to perform this process in an automation manner. This package saves a lot of time in building the modules. This also provides provision to build the modules developed at the remote server. 

This toolkit is developed using CVS (Concurrent Versioning System) and NAnt. The purpose of using the NAnt is that it supports different types of applications to be built.

The advantage of using this project is most of software development time is reduced. The modules are built and tested in an automation manner.
1.2 ORGANIZATION PROFILE

PROFILE OF SERVIONt GLOBAL SOLUTIONS

Renaissance in Customer Relations… 

With the mission of Enhancing Business Response of Organizations worldwide, Serviont has revolutionized "customer experiences" through its Contact Center suite of products, solutions and Systems Integration services. A strategic shift towards customer intimacy and away from product excellence and operational efficiency is the order of the day (Source – Gartner Group). With Enhanced Business Response solutions from Serviont, Organizations are geared to take this shift head on. 

Solutions Profile 

Serviont offers solutions that encompass Multi-media Contact Centers, Computer Telephony Integration (CTI), Self-service channels like IVR, Web, Speech Recognition, Outbound Interactions in Dialers and Multi-media notifications. Serviont on delivers these solutions using products, platforms and a host of professional services. 

Products 

The product portfolio of Serviont consists of a powerful combination of platforms that handle both the in-bound and out-bound interactions. RAPTM-Response Application Platform is a multimedia response management engine that provides a single point of interface for various customer delivery channels. 

Project Delivery 

The Business Response Solutions from Serviont are custom built and tailor made specifically to meet the requirements of the customer. Serviont adopts a proven development methodology, called the Software Development Life Cycle (SDLC) for design and delivery of computerized information systems. 

Proof of the pudding… 

With just one customer behind its banner in 1995, Serviont today boasts a global clientele of more than 200 customers & 500 installations worldwide. Our clientele include Bechtel, Citigroup, EDS UK, Etisalat Dubai, HDFC Bank India, Pinpoint Marketing Australia, Prudential Group, Rockwell e-commerce USA, Singapore Telecom, Shinsei Bank Japan, StanChart UK and State Bank of Mauritius. 

System Environment

2. SYSTEM ENVIRONMENT 

  2.1 Hardware Specification

       Processor


:
Intel Pentium  IV

       RAM



:
128 MB

       Drives

       Hard Disk


:
40 GB

       Floppy Disk

:
1.44 MB

       Keyboard


:
Standard 105

       Mouse


:
LOGITECH

  2.2  Software Specification

       Operating System

:
Windows XP

       Platform


:
DotNET

       Lanuage
       Tools Used


:
Concurrent Versioning System 

(CVS), NAnt, NUnit.

2.2.1 About The Software

2.2.1.1 Concurrent Versioning System

CVS, Concurrent Versions System, is a tool used by many software development teams to store their source code in a centralized location. CVS allows everyone to obtain a copy of this source code i.e., everyone is provided read-only access and allows developers of the software to also make changes to the source code stored in that central location.

FEATURES OF CVS:

· CVS basic version control functionality maintains a history of all changes made to each directory tree it manages, operating on entire directory trees, not just single files.

· CVS supports branches allowing several lines of development to occur in parallel and providing mechanisms for merging branches back together when desired.

· CVS can tag the state of the directory tree at a given point, recreate that state and display the differences between tags or revisions in the standard diff formats. 

· CVS provides a flexible modules database that provides a symbolic mapping of names to components of a larger software distribution. It applies names to collections of directories and files. A single command can manipulate the entire collection. 

2.2.1.2 NAnt 

NAnt is a Visual Studio .NET build tool, that it is easy to build and compile .NET projects that contain a number of subprojects such as:  collections of interdependent web pages, executables, DLL assemblies, and so forth, with a single menu command. NAnt is platform-independent tool, which uses XML format script for building projects.

NAnt can be easily handled and build, though the different modules of the project are written in different languages like C#, VB etc., It is possible to order the tasks and group the different tasks logically into one task called as Target.

FEATURES OF NAnt:

NAnt build files primarily comprise of targets, tasks and dependencies.

· TASK : A task is a single action that we want NAnt to perform. Tasks supported by NAnt include running a compiler, copying or deleting files, sending email, even zipping up sets of files.
· TARGET: A target represents a set of tasks you want NAnt to perform. Targets enables to group tasks together logically. 

· DEPENDENCY: Dependency is a relationship between two targets. For example, there is a single target. Its name is build; it runs the compiler against a single source file. Setting the default attribute of the project tag to build causes the build target to be processed by NAnt. 

2.2.1.3 NUnit

NUnit is a unit-testing framework for all .Net languages. Unit Tests are programs written to run in batches and test classes. Each typically sends a class a fixed message and verifies it returns the predicted answer. It supports unit tests written in any .NET language.
FEATURES OF NUNIT:

· The NUnit Testing Framework: .NET introduced a new concept named attributes, to programming that solves the problem of re-factoring the test code. Attributes allow to add metadata to the code. Attributes are used to provide information about a .NET assembly to a program.

· Attributes: NUnit provides a variety of attributes that is used when creating unit tests. They are used to define test fixtures, test methods, etc., There are also attributes for indicating expected exceptions or to cause a test to be skipped. 

· Assertions: NUnit provides a rich set of assertions as static methods of the Assert class. 
· Test Fixture: This is the attribute that marks a class that contains tests and, optionally, setup or teardown methods.  

· Tests: The Test attribute marks a specific method inside a class that has already been marked as a Test Fixture, as a test method.
System Study And Analysis

3. SYSTEM STUDY AND ANALYSIS

3.1 PROBLEM DEFINITION

This project “Source Code Build Automation Tools” mainly focuses on developing a tool for building the source and testing the source in an automated manner.
 The main process involved in this project are building and testing the applications.

3.2. EXISTING SYSTEM

Developers will develop a software project as a team, and a leader will handle the team. All the developers developing the code for the project will go in for a source control to maintain the versions for the code, which they have written.
 The administrator will find the version and build the source. After building the source code, it is compiled without any error. All these process is done manually.

3.2.1 LIMITATIONS

· Causes inconvenience to the programmers.

· Difficult to maintain the system.

· More complex and time consumable.

· Redundancy occurs often.

· Lack of accuracy.

· Constant updation is impossible

· Building different modules is very difficult.

· Testing each module is a tedious job.

3.3. PROPOSED SYSTEM

The proposed system is completely automated. The proposed system has been designed to eliminate the major disadvantages encountered in the existing system. The proposed system is developed in Concurrent Versioning System for maintaining the versions for the source code and NAnt is used for building and testing the source code.

CVS is a very useful tool and helps in developing the application, for an independent developer or are part of a team of developers. CVS Concurrently develop an unstable development version as well as fix bugs in the stable production version. Multiple developers can work on the same catalog and even the same file at the same time. CVS can automatically merge two simultaneous writes to the same file by different developers. Allows one to keep track of the changes that have been made over time.


The Concurrent Versioning System is used to create a new repository. The modules developed by each programmer are imported using the, CVS import command. For each module imported a version is created. The imported modules are then checked out using CVS command. The changes are then updated. The CVS is used to import all types of projects. The modules can also be imported and checked out from any remote location.

The NAnt is used to build and test the modules that are imported in the Concurrent Versioning System. The modules are compiled and the executable files are stored in the destination directory. These executable files in the destination directory are tested, by executing them. This will produce the output as whether the build is succeeded or not and the time taken to build the modules.

The NUnit is a powerful tool for unit testing. The existing system uses exceptions and other testing features along with the source code they develop. Unfortunately, they also imposed certain restrictions on the development of test code because many languages only allow single inheritance. This meant that re-factoring test code was difficult without introducing complicated inheritance hierarchies. In order to avoid this factor NUnit is used to perform Unit testing. In an application, each and every method is tested using the properties that are available in the NUnit. 

3.3.1 ADVANTAGES OF THE PROPOSED SYSTEM

· To provide fast effective solution

· To provide an accurate and consistent system

· Modules can be build easily from any location.

· To provide user friendly, interactive and easy-to-use system

· Provides easy updation of the modules

· Testing the modules is automated

· Provides easy and faster retrieval of up-to date information.

· 40% of the development time is reduced

3.4 Requirement Analysis

 

The completed system is intended to provide the administrator with the ability to automate the building and testing the source code. The administrator can just import the modules that are suppose to be build under the root repository. Then the modules are build and tested automatically. 

During execution the administrator must be able to control the flow when the modules are build and tested. The administrator must also have the facility to observe that all the modules that are imported are build, so that the code doesn’t break.  

The functional requirements can be expressed thus:

· The system allows the administrator to create a root repository where all the modules are imported.

· The system allows the administrator to import different types of applications developed by developers.

· This system allows multiple developers to access the root repository.

· This system allows the provision to edit the source code even after importing under the root repository.

 

3.5 FEASIBILITY Analysis

Feasibility analysis is the procedure for identifying the system, evaluating and electing the most feasible system. Regarding this project, feasibility analysis is done by investigating the existing system, which is a hectic work for the administrator. The administrator must take up each module developed by the developer and test them individually and build them. This process takes a huge amount of time. 

Hence in the proposed system all these processes have been investigated. The main objective of the feasibility study is to test the technical, operational and economic feasibilities of developing a computer system. Feasibility study helps us to know the feasible values, which our project requires.

3.5.1 Technical Feasibility


The assessments of technical feasibility centers on the existing system to what extend it can support the proposed system. In this project Technical Feasibility assess all the existing system to find the outline design of system requirements such as an applications, procedures, modules of each applications, etc.. It deals with the hardware as well as software requirements. It also assesses all the functions required to build and test the modules.

3.5.2 Operational Feasibility

Operational Feasibility will give us an idea after an assessment that this project will satisfy the needs of the administrator. This project satisfies the administrator by building and testing the modules in an automation manner. This project also builds the module developed in different applications.

3.5.3 Economical Feasibility

Economic analysis regarding this project is considered to be very cheap because all the requirements can be achieved at low cost. For example, the tools like Concurrent Version System, NAnt, NUnit can be obtained from the SourceForge’s website for free of cost. Likewise .NET can be downloaded from Microsoft’s sit for free of cost. So the economic analysis gives us a result that the project can be best done at low cost.
The proposed system is found to be technically, economically, and behaviorally feasible. The system developed is user friendly, needs less training and improves the working environment.    

System Design

 4. SYSTEM DESIGN

4.1 PRELIMINARY DESIGN

System design is a planning, how the project has to be developed. The preliminary design of the proposed system is composed of setting the environment variables cvsroot, home path, etc,.

4.2 INPUT DESIGN

Input design is the process where the input received in the system or planned and designed so as to get only in necessary information from the user, eliminating the information that is not required.

The input of this project is programs that can be of any type developed in the .Net application. These applications are imported using CVS. It is more powerful and flexible tool and is more user friendly.

In the input design the administrator creates a root repository. The administrator also creates a password authentication for the root repository. Consider a project with, a number of modules. It is the work of the administrator to collect all these modules. Build them and test then in an order. Refer Appendix 10.2 Fig: 3.

In order to make this process more flexible Concurrent Versioning System is used to maintain the modules. The input design mainly focuses on creating a root under CVS and controlling the modules under the cvsroot. The applications that are being developed by all developers are collected and imported in the cvsroot. 

The cvsroot is used to control the application and maintains them in an order. After importing the modules if any changes have to be made then the modules are checked out. Then they are updated. These are the main processes that are involved in the input design. Refer Appendix 10.2 Fig: 4.

The input design is more flexible for the administrator to import, checkout and update the modules. The objectives considered during input design are:

· The modules given as input should be appropriate.

· The modules must be imported under the correct cvsroot.

· Handling the properties within the input documents.

· Any number of modules can be imported under the cvsroot.

Input design features can ensure the reliability of the system and produce results from accurate data or they can result in the production of erroneous information.

Unit testing is also performed in this project, which is purely based on application that is being used. In this project a sample application is taken and unit testing is performed. The unit testing is performed for each and every method in a class of the sample application. The main advantage of this unit testing is that the testing is performed separately so the length of the source code is reduced. 

     4.3 OUTPUT DESIGN

Output design refers to the results and information that are generated to the system. The output of this project is the complete build of the applications, which are imported in the input design. The cvsroot, which maintains the modules, are extracted one by one. The imported modules are then compiled. 

A destination path is specified where all the build files are available. The executable files, which are the result of the built files, are stored in the destination path. Refer Appendix 10.2 Fig: 9.

The built modules are then tested, by executing the executable files in order. During the building process if any one module fails to build then build module will be failed. 

The testing module depends on the input module, so that after building the modules the testing will be activated. The output design also displays the time it has taken to build and test the modules. Refer Appendix 10.2 Fig: 8.  

Apart from building and testing the modules it also performs unit testing. The unit testing is purely based on the application, which is being developed by the developer. Each and every method in a class of an application is tested. 

The output of this design is total number of tests available. It also displays, tests that are successfully run. The number of testes that are not run and number of test failures are also displayed. The test failures will display the reason for its failure. This unit testing is mainly used to reduce the length of the source code. The unit testing is done separately and is purely based on the application. Refer Appendix 10.2 Fig: 10.  

System Development

5. SYSTEM DEVELOPMENT

5.1 MODULE DESCRIPTION

Module decomposition is an essential part since it makes the developed system more comprehensible. Modular system consists of well-defined manageable units with well-defined interfaces among units.

Modularity enhances design clarity, which in turn eases implementation, debugging, testing and maintenance of the software system. Every module has a well-defined function and purpose.


The following are the modules involved in the system:

· Import Module

· Building Module

· Testing Module

· Unit testing Module

Each module of this project performs each function and finally all these modules are integrated and made as an deployment project. The module description is explained as follows:

5.1.1 IMPORT MODULE

This module is used to build the source and test them so that the code doesn’t break. The Concurrent Versions System (CVS), is a source code control application which is used to maintain the versions for the source. A new repository is created and the applications that are about to build are imported under this repository. Refer Appendix 10.2 Fig.3.  

The administrator sets up the source code in the repository. Each repository is identified by a unique location. A repository may be on a local machine or maintained on the network and accessed remotely.

Developers use cvs checkout to create their own copy of the source tree from the CVS repository. The command can operate on a directory tree, a single file or a module; a module groups several files or directories into one entity, which can be operated on as a unit. One defines modules by editing the `modules' file. Refer Appendix 10.2 Fig: 5.

The administrator modifies, compiles and tests the code in their copy of the source tree also called as working directory, with whatever editors and tools they chooses -- cvs add and cvs remove to add and remove files. 

When the changes are complete, the developer uses cvs commit to merge the changes back into the repository. This makes their changes available to other developers. At any point, the developer may use cvs update to merge changes committed by others into their working directory. 

The developer can show the differences between two revisions with cvs diff; show the log of changes to a particular file with cvs log; show the history of each line of a file with cvs annotate; and show who has used cvs checkout, cvs tag, and several other CVS commands, using cvs history. 

The user can record the state of the repository at a particular point with the cvs tag command and use that tag as an argument to most CVS commands, for example to retrieve the files as of the tagged point. 

The developer can mark a file as binary, which prohibits merging and line terminator conversions, using cvs admin -kb. CVS supports watches, allowing developers to request notification when someone begins editing a file or obtain a list of developers currently working on a file.

5.1.2. BUILDING MODULE

This module is used to build the applications that are imported in the Concurrent Versioning System. Initially the default target is specified to “build”. The modules that are imported in the CVS are extracted and added under solution target. 

The solution target takes the project modules and compiles them. The compiled project creates the exe file for each module and it is stored in the destination target. Refer Appendix 10.2 Fig: 6.

Build tools solve problems associated with the process of compiling software. Simple software projects written by small development teams may not need a build tool. But modern software is typically componentized, with each project dependent on one or more subprojects. Many different people, who may check in different versions of their code at different times, may write the set of dependent components upon which the project relies.

If one component fails to compile, then the build is failed, and it can throw the whole project off track. Developers of complex projects typically use build tools to help manage this aspect of team development.

5.1.3. TESTING MODULE

The target specified in the test module is run target. The exe files in the destination target are executed. The run target depends on the build target so that after building the modules, it can be tested. If any compile time error or run time error has occurred then solution will not build for any module. Refer Appendix 10.2 Fig: 7.

If the administrator wants to build the repository again clean target is used and the destination directory is destroyed. The modules are again build and tested according to the versions in the CVS.  The result of this build will be whether the build is succeeded or not and it also displays the total time taken to build the applications. Refer Appendix 10.2 Fig: 8.

The new run target contains a single action, exec, which executes a program. It also contains a dependency on the build target. This means that before the run target will be executed, the build target must also be executed, and it must execute successfully. The run target depends on build; this ensures that the application will be built before it is run. If the build target fails for some reason then, the run target will not be executed.

5.1.4 UNIT TESTING MODULE

Unit Tests are programs written to run in batches and test classes. Unit testing is performed using the NUnit. In this project a sample application is taken and the unit testing is performed for that application. NUnit contains two main attributes: TestFixture and Test. project must reference the framework assembly, NUnit.framework.dll. 

The TestFixture attribute is used to indicate that, particular class contains test methods. This attribute is specified above the test class. The Test attribute marks a specific method inside a class that has already been marked as a TestFixture, as a test method. 

Assert attribute is used to specify the conditions or exceptions in the test attribute. The unit testing application is created as assembly file or an executable file. 

The application that is to be tested is used to build both the components “Test” and the “TestFixture”, in order. Both builds include the target, library attribute so the compiler knows to build a component assembly or than an .exe. It can also see in the listing that the test fixture references two dependent assemblies, the component and the NUnit framework using the references node. This is required any time when a project is build that depends on an external library.

In order to run the unit test, NUnit-console.exe program, which is a test-based runner, is used. It is used to run all the tests indication of success or failure. It automatically saves its results in XML format. It is useful for automation of tests and integration into other systems. Refer Appendix 10.2 Fig: 10.

Testing And Implementation

6. TESTING AND IMPLEMENTATION
6.1 TESTING PHASE:

The most useful and practical approach is aid the understanding that testing is the process of executing a program explicit indention of finding errors that is making the program fail. This project has been undergone with various testing techniques to make the project more powerful.

6.2 TESTING STRATEGIES:

CODE TESTING:

This examines the logic of the program. To follow this test cases are developed such that every path of the program is tested. In this project the logic of the program is tested. Each and every flow of the program like building process, testing process unit testing, is tested using code testing.

SPECIFICATION TESTING:

Specification testing examines the specification starting what the program should do and how it should perform under various conditions.  Then test cases are developed for each conditions and combination of conditions and to be submitted for processing.

In this project the specification testing is done from the beginning of the project till the end. The procedure of the project like, how the system must be built and how it must be tested is processed in the specification testing. 

UNIT TESTING:

Unit testing focuses verification effort on the smallest unit of software design the module. Using the detail design description as a guide, important control paths are tested to uncover errors within the boundary of the module. 

Unit testing is one of the modules of the project. Unit testing is performed for each and every method in a class of an application. This unit testing is purely based on the application.

INTEGRATION TESTING:

Integration testing is a systematic technique for constructing the program structure while the same time conducting tests to uncover errors associated with interfacing .The objective is to take unit tested modules and build a program structure that has been dictated by design. 

This project is also tested under integration testing. In this project each and every modules are structured and finally integrated and tested. This gives the structure and shape for the project, how the modules are built and tested.

VALIDATION TESTING

The source code build tool was tested using the validation testing. In the validation testing sample applications are given as input and the project is validated, how the applications are build and tested. This is one of the important testing strategies that are being used in this project.

SYSTEM TESTING:

The purpose of system testing is to identify and correct errors in the proposed system. During each and every stage of the project development this system testing is being performed. The project is been tested with sample applications during each stage of development. System testing is the process of checking whether the developed system is working according to the objective and requirement. This will ensure that the test coverage meets the requirements and that testing in a systematic manner.

6.3 System Implementation

System implementation is the stage of the project when the theoretical design is tuned into a working system. If the implementation system stage is not carefully controlled and planned, can cause chaos. Thus it can be considered to be the most critical stage in achieving a successful new system and in giving the users a confidence that the system will work and be effective and accurate. It is less creative than system design. 

Implementation is the final and important phase. The implementation stage in a system project in its own right involves Careful-planning investigation of the current system and the constraints and the implementation. The most critical stage in achieving a successful new system will work and be effective. The system can be implemented only after thorough testing is done and if it is found to working according to the specification.

This system developed has been implemented and tested with real data and were found to be free. The system works successfully. At the beginning of the development phase a preliminary implementation plan is created to schedule and manage the many different activities that must be integrated into plan. The implementation plan is updated throughout the development phase. The major elements of implementation plan are test plan, training plan, equipment installation plan and a conversion plan.  

Conclusion

7. CONCLUSION


The project “Source Code Build Automation Tool” is meant for building and testing the different applications in an automated manner. This project is developed for the applications that are developed in the .NET platform. This project is developed for the benefit of the administrator in order to build and test the different modules in an application. 

The project has been developed using CVS, where all the modules are imported under the cvsroot. The imported modules are built using the NAnt, which is a .NET build tool. The built modules are then tested to produce error free software. Apart from building and testing the application unit testing is also done. The unit testing is done in batches. 

As a result of this project the modules developed by different developers are built and tested. It helps the administrator a lot to do this process in an automated manner. According to the interest of the developer the modules of the application can be developed in any .NET language. This project also supports the building and testing process for the applications developed in any of the .NET language.

Powerful tool has thus been developed for building and testing different applications. This project ensures security and efficiency to the system.

Scope For Further Development

8. SCOPE FOR FURTHER DEVELOPMENT

The proposed system “Source Code Build Automation Tool” is developed only for building and testing the modules of an application in an automated manner.

This system can be further developed to include more operation and analysis to suite the further requirements of the user. This system can be further customized in building and testing the application. The system can be enhanced to develop toolbars to make the system more interactive. The system is flexible and changes if any, can be made without much difficulty.

The existing system has a good scope for further development and it can be extended according to the user requirement in future. This further work can help the administrator to make the system more user friendly.
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10. APPENDIX

10.1 DATA FLOW DIAGRAM
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Screen Layouts

10.2 SCREEN LAYOUTS

Fig.1 LOGIN SCREEN
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Fig.2 VALIDATION SCREEN
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Fig.3 CVSROOT CREATION
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Fig.4 IMPORT MODULE
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Fig.5 MODULES SCREEN
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Fig.6 BUILD SCREEN
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Fig.7 TESTING SCREEN
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Fig.8 OUTPUT SCREEN
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Fig.9 DESTINATION PATH


Fig.10 UNIT TESTING SCREEN
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