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                                                             SYNOPSIS
SYNOPSIS
            The project entitled “DNA Sequence Compression Tool using data mining technique” is developed by using Microsoft VB.Net Windows application software as front end tool and Microsoft SQL Server as the back end tool.


The blood sample from a patient is taken for the Microscopic Reading and it has 1,00,000 and above cells, since it takes a lot of memory space to store in a local hard disk drive  hence the file is compressed by using random access technique and stored in the database.


The DNA Sequence Compression Tool using data mining technique has four modules such as Compression, Count List, Coloring and Highlight Coloring.In the Compression module, the Random Access Compression technique is used to compress the genpack content with the permutation of ACTG. For each and every permutation sequence, the genpack content is compressed by its original ratio and after completing the end of the permutation sequence, the genpack content is compressed nearly 65% out of 100%. 

In the Count module, the induction techniques are applied in order to count the ACTG sequence from the entire genpack content. By using the above induction techniques, the disease symptoms is easily identified with the help of coloring and highlight color module, thus the project is efficient to compress the genpack content and also to decompress the encoded content without any data loss, The counts of the permutation of ACTG will be listed as per the user request and to identify disease symptoms.
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                             INTRODUCTION

1.INTRODUCTION

1.1 PROBLEM DEFINITION

                 In storing each microscopic reading of a patient’s DNA output, it occupies large memory space for even a single minute reading in identifying disease symptoms and variances of medical tests, and also in identifying the entire DNA count list. It requires more space to store patients file. The retrieving of the data also takes more time. It costs high to solve the above factors since using highly configured devices.

1.2 OVERVIEW OF THE PROJECT

                 The system “dna sequence compression tool using data mining technique“ is a windows application software, developed using Visual Basic .Net 2008 as front End and 
MS-SQL Server as Back End. Most of the compression algorithms used today including DNA compression which  falls into two categories. 

· The statistical method, which compresses data by replacing a more popular symbol to a shorter code.  

· The dictionary-based scheme, which compresses data by replacing long sequences by short pointer information to the same sequences in a dictionary.  

         In statistical methods, arithmetic coding and CTW (Context Tree Weighting Method) are known to compress the Deoxyribonucleic acid (DNA) data and Huffman coding is known to compress not very efficient. Inspite of the good compression ratio, arithmetic coding and CTW have disadvantages such as,

· Needs high memory disk space

· Communication cost is high

In the proposed system,

 
               The algorithm for compressing the DNA sequence based on approximate matching using data mining techniques. It is designed for finding the count of repeated four-digit combination finally it is used to color the two digit possible combinations to identify the disease symptoms of the patient based on the user’s request.

                           Data Mining is an analytic process designed to explore data in search of consistent patterns and/or systematic relationships between variables. The information about DNA sequences are stored in molecular biology databases it requires large database to store DNA sequence of an individual patient’s file. An efficient algorithm is required to compress them. General text compression algorithms don’t utilize the specific characteristics of a DNA sequence. 
                            DNA specific compression algorithms exploit the repetitiveness of bases in DNA sequences. A repetitive DNA sequence can be best compressed using the algorithm named “DNA Sequence Compress Algorithm (DNA- SCA)” using Data Mining Induction Techniques.
                            Data mining techniques have become a popular approach to developing DNA sequence identification tools. Such methods attempt to form models of a collection of training data that can be used to predict future data accurately depending upon the absolute locations of genes.

1.3 ORGANIZATION PROFILE
                      It was started in the year 1977 that a humble beginning was made by Mr.Karunanidhi by establishing Revijay Radio Diagnoztics, Coimbatore. His mission is to provide the reliable and quality based clinical laboratory services to patients and the health care industry in India at the most affordable costs. Realizing the need for constant up gradation, he introduced automation, latest diagnostic parameters with the reliable methods, and strict quality assurance. The lab has several firsts to its credit in its home town. As early as 1990 it introduced Auto analyzers in Routine Chemistry , in 1994 it participated in Bio-rad quality control programme, in 1999 introduced drug assays and in 2004 launched the Bio chip array technology.

.                    Over a period of time, a network of branches and collection centres were setup on a hub and spokes model in major cities of Tamilnadu, Kerala, Karnataka and Andhrapradesh. The continous commitment to quality and service has made the lab a preferred choice of small and medium laboratories, referral clinics, hospitals and patients and doctors alike. Today the central lab receives huge volume of reference samples from various parts of South India.    
Expertise &Technology that work Wonders!   
                        Man's quest for continuous advancement has resulted in rapid improvements in the field of medical science and healthcare. Several related fields such as Diagnostics have been keeping pace with these advancements to make healthcare delivery more effective and easier. Revijay Radio Diagnostics at Coimbatore, India has been making its own significant contribution to the field of medical diagnostics in this part of the country. 


Started nearly 4 decades ago, Revijay Radio Diagnostics has been growing from strength to strength. Today it has carved a niche for itself by becoming one of the leading reference laboratories in South India. Specialization in various departments such as Biochemistry, Microbiology, Serology, Clinical Pathology, and Histopathology, state-of-the-art infrastructural facilities to carry out most of the advanced tests and a qualified team of people have made this institution a name to reckon with. 

 
The vast network of branches and collection centers extend the diagnostic facilities to every nook and corner of South India. The emphasis has always been on accuracy, precision, reproducibility and speedy reporting at an affordable cost.Highly trained and courteous team of people and Client service representatives with a focus on customer care make each transaction with the lab a pleasure.  

                  SYSTEM CONFIGURATION

2. SYSTEM CONFIGURATION
 2.1 HARDWARE SPECIFICATION
              Processors will continue to get faster, smaller and cheaper, where as memory will continue to get faster, larger and cheaper.The trend except to have a reasonable memory to accompany a powerful processor.

            Processor 
 
            : Pentium IV

Processor Speed

: 1.7 GHz

Memory (RAM)

: 256 MB

Hard Disk


: 10 GB

Floppy Drive


: 3 ½ “1.44 MB Drive

Monitor


: Samsung Color Monitor

Keyboard


: 104 keys Intex Keyboard

Mouse



: Intex Optical Mouse
2.2. SOFTWARE SPECIFICATION
               When an application project is considered the three basic software requirements are the platform in which the project is developed, the front-end tool that provides the interaction with the users and the back-end tool that stores the data.

                        Operating System       

 : Windows XP

             Front End


 : VB.Net 2008 

             Back End


 :  Microsoft SQL Server 
2.3 SOFTWARE FEATURES
PLATFORM - WINDOWS XP

· BUILT ON THE NEW WINDOWS ENGINE


   Windows XP Professional is built on the proven code base of Windows NT and Windows which features a 32-bit computing architecture and a fully protected memory model. Windows XP Professional will provide a dependable computing experience for all business users.

· IMPROVED CODE PROTECTION

     Critical kernel data structures are read-only, so that drivers and applications cannot corrupt them. All device driver code is read-only and page protected. Rogue applications cannot adversely affect core operating system areas.

· WINDOWS FILE PROTECTION

                  Windows file protection protects core system files from being over written by application installations. If a file is overwritten, Windows File Protection will restore the correct version By safeguarding system files, Windows XP Professional mitigate many of the most common system failures encountered in earlier versions of Windows.
· WINDOWS INSTALLER

A system service that helps user’s installs, configure, track, upgrade, and remove software programs correctly which helps to minimize user downtime and increase system stability.

FRONT END
VISUAL BASIC .NET 2008

              Visual Basic .NET is a major component of Microsoft Visual Studio .NET suite .Net is a Framework in which Windows applications may be developed and run. .NET must go back in time and follow the development of Windows and the advent of Windows programming. The .NET version of Visual Basic is a new improved version with more features and additions. After these new additions, VB qualifies to become a full object-oriented language such as C++. 
.NET FEATURES
· .NET is a software platform.
· It is designed for cross-language compatibility.
· It consists of common language runtime and cross libraries.
· Interoperatibility support.
· .NET is implemented instead of targeting a particular Hardware/OS combination.
                      VB.NET is the following version of VB 6.0. Microsoft .NET is a new programming and operating framework introduced by Microsoft. All .NET supported languages access a common .NET library to develop applications and share common tools to execute applications. Programming with Visual Basic using .NET is called VB.NET.  VB.NET, the following version of VB 6.0 is an improved, stable, and full Object Oriented language.

 VB.NET FEATURES
· Object Oriented Programming language.

· Support of inheritance, overloading, interfaces, shared members and constructors. 

· Supports all CLS features such as accessing and working with .NET classes, interaction with other .NET languages, Meta data support, common data types, and delegates. 

· Multithreading support.

·  Structured exception handling. 
· Emphasis on data rather than procedure.

SQL SERVER

          Microsoft SQL Server extends the performance, reliability, quality, and ease-of-use of Microsoft SQL Server version. Microsoft SQL Server includes several new features that make it an excellent database platform for large-scale online transactional processing (OLTP), data warehousing, and e-commerce applications.

             The OLAP Services feature available in SQL Server version 7.0 is now called SQL Server Analysis Services. The term OLAP Services has been replaced with the term Analysis Services. Analysis Services also includes a new data mining component. 

The Repository component available in SQL Server version  is now called Microsoft SQL Server  Meta Data Services. References to the component now use the term Meta Data Services. The term repository is used only in reference to the repository engine within Meta Data Services.

                                           SYSTEM ANALYSIS   
3. SYSTEM ANALYSIS
                      The aim of the system analysis is to get the clear understanding of the needs of the clients and the users, what exactly is the need from the software and what are the constraints onthe solutions. System analysis method basically followed in the form of lifecycle methodology considering the lifecycle methodology it have some steps such as,
· Analysis

· Design

· Coding

                 The existing system have some drawbacks like waste of memory space loss of data but in the proposed system the problems are clearly analyzed and designed which briefly described in the “DNA Sequence Compression Tool using data mining technique”.

3.1 EXISTING SYSTEM

      Most of the compression algorithms used today including DNA compression falls into two categories. Statistical method, which compresses data by replacing a more popular symbol to a shorter code. Dictionary-based scheme, which compresses data by replacing long sequences by short pointer information to the same sequences in a dictionary.  

            In statistical methods, arithmetic coding and CTW (Context Tree Weighting Method) are known to compress the Deoxyribonucleic acid (DNA) data and Huffman coding is known to compress not very efficient. In spite of the good compression ratio, arithmetic coding and CTW have disadvantages such as,

· Needs high memory disk space

· Communication cost is high

DISADVANTAGES OF EXISTING SYSTEM
            In the existing system, the compression Gencompress Algorithm was used to compress the File. The sequence of ACTG will be compressed and the size of the file will be Compressed only 40% to 45% of the original file. It is time consuming, cost is high because of highly configured device and also it compresses the file to a certain extent ie..,compresses the file only to the half of the original file. 
3.2 PROPOSED SYSTEM

                     The need for the proposed system arises from the limitations of the existing system, which can compress the file only to certain extent. But in the proposed system the file can be compressed to ¾th of the original file by using the random access technique and also identify the disease symptoms by using the induction technique. The main objective of the project is to develop a user friendly software that meets the user needs any time. 

ADVANTAGES OF PROPOSED SYSTEM


                      The primary objective of the proposed system is to achieve competitiveness. In the proposed system, the compression DNA Sequence Algorithm was used to compress the File. The sequence of ACTG will be compressed and the size of the file will be compressed up to 60% to 65% of the original file. Here, the data tampering is reduced, Reduces the cost of operation, Compresses the file to the maximum ie..,3/4th of the original file.
3.3 FEASIBILITY STUDY

Feasibility study is a test of the system proposal according to the workability, impact of the organization, ability to meet user’s needs and effective use of resources. The feasibility study must satisfy the following factors:

· User demonstrable needs

· Problem worth solving

· Method of solving problem.

· Technical Feasibility
                    Technical feasibility centers on the existing system It involves financial considerations to accommodate technical enhancements. In the proposed system the microscopic reading of the patient can be merged and it stored in the backend sql server. Then the compression is been done successfully by using the random access technique.

· Operational Feasibility
         People are inherently resistant to change the computers have been known to facilitate change. In the proposed system the speed is highly reliable and also the comparative ratio of the permutation of ACTG is efficient.

· Behavioral Feasibility


        Behavioral feasibility deals with how the developed software behaves in different scenarios when deployed. Actually this project is better in windows XP considering the windows 7 vista the system will face some installation problems.
                            SYSTEM DESIGN

4. SYSTEM DESIGN

Systems design is the process or art of defining the architecture, components, modules, interfaces and data for a system to satisfy specified requirements. The objective of the proposed system is the driving forces behind the design process based on the input and the output requirements, the system is designed.

              System design is the solution, and how to approach to the creation of a new system. It provides the understanding and the procedural details necessary for implementing the system recommended in a feasibility study. Emphasis is translating the performance requirements into design specifications. Design goes through logical and the physical stages of development. Design is a creative process that involves working with the unknown new system, rather than analyzing the existing system. 

4.1 INPUT DESIGN


Considering Input Design, there having 7 input forms such as Login Form, Menu Form, Mining or Compression Form, Count list form. For Each and every form various tools are used such as Textbox, Buttons, List view Controls and Combo box, check box controls. Menu strip is designed according to the modules and listed out in the menu form. The input forms are fig 10.IV.1 to 10.IV.7.

4.2 OUTPUT DESIGN

             Considering output design, it includes 3 designed outlets and for each outlets several process output will be validated. Considering Compression, initial output is to load the genpack content and after removing unwanted characters is processed first. Then after removing unwanted characters the permutation of ACTG, an induction technique is applied in order to reduce the memory space of the original genpack content.
                  Considering count List, the genpack is loaded initially. Once the genpack content loading completed, the count list will be processed and the output will be displayed in the form of ACTG combinations with total number of count taken part for each 4 characters ACTG sequence.

                  Considering Coloring and Highlight coloring, once the genpack content loading completed successfully, the coloring will be applied and the user will get the acknowledgement output of which color applied and once highlight coloring is processed, the user will get the output of the 2 characters sequence with chosen color symptoms. The output forms are fig 10.IV.8 to 10.IV.14.

4.3 DATABASE DESIGN 

The Primary Key Constraint
                   A primary key in a table used to uniquely identify each row in the table .A primary key column in a table has special attributes.
· That the data entered in the table column is unique across the entire column.

· That none of the cells belonging to the table column are left empty.
GENMASTER TABLE

                   In the proposed system the genmaster table is used to store the patient’s id and the path of the permutation of ACTG. Here, the primary key is used in the Gen id for the purpose of the unique separation of the genpack contents.

Table Level Constraint
                     If data constraints are defined after defining all the table columns when creating or altering a table structure, it is a table level constraint.
PERMA TABLE

                  In the proposed system the perma table is used to store and retrieve the patient’s blood sample microscopic reading. The reading will be shown in the combination of ACTG cells by applying the permutation of the ACTG the various combinations will be displayed. That will be stored in the perma table it will be retrieve to compress the file.
            SYSTEM DEVELOPMENT

5. SYSTEM DEVELOPMENT

5.1 MODULE DESCRIPTION

5.1.1 COMPRESSION


             Considering compression module, initially it loads the source file from the system disk. After loading the ACTG contents in the each cell, removes the unwanted characters and split the remaining characters in 100 characters sequence and check with database comparison and encode the characters into random access compression.

STEP CHART 

·    Load the Source File. 

·    Removes the unwanted Characters.

·    Split into 100 Characters in Sequence.

·    Check with DB.

·    Encode (new Code is Created) for the original File.   

5.1.2 COUNT

                    Considering Count module, initially loads the source file from the system disk.

After loading the ACTG contents in the each cell, removes the unwanted characters like space, other alphabets if any and split into 4 characters sequence and check with array list and add to count list and display the count list.
STEP CHART

·  Load the Source File. 

·  Removes the unwanted Characters like Space, Other alphabets than “A,C,T,G” and special Symbols.

·  Split into 4 Characters in Sequence.

·  Check with Array list

·  Add to Count List & Display it. 

  5.1.3 COLORING

                 Considering Coloring module, initially load the source file from the system disk. After removing the unwanted characters and split into 2 characters sequence and assign color to combination specified and add to colored list and display it.
STEP CHART 

·   load the source file

·    Removes the unwanted Characters.

·    Split into 2 Characters in Sequence.

·    Assign Color to Combination Specified

·    Add to Colored List & Display it. 

5.1.4 HIGHLIGHT COLOR

       Considering Highlight Coloring module, initially load the source file from the system disk. After removing the unwanted characters and split into 2 characters sequence and highlight color to combination specified and add to highlight list and display it.

STEP CHART

·    Load the Source File.

·    Removes the unwanted Characters.

·    Split into 2 Characters in Sequence.

·    Highlight Color to Combination Specified.

·    Add to Highlight List & Display it. 

                          SYSTEM TESTING

6. SYSTEM TESTING

             The philosophy behind testing is to find errors. The common view of testing is to bring the program without errors. Software testing is a critical element of software quality assurance and represents the ultimate review of specification, design and code generation. Once the source code has been generated, software must be tested to uncover as many errors as possible before delivery to the customer. In order to find the highest possible number of errors, tests must be conducted systematically and test cases must be designed using disciplined techniques
6.1 TYPES OF TESTING

· 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. It is a fact that a slight change in the logic may lead to incorrect result. The project has to be developed in such a way that it can be usable at any environment and at any type of input and system design. All depends upon the coding developed in the program and makes this phase an important one.

                         In our proposed system the genpack content, each button coding is checked with user logic such as in the compression module, permutation of ACTG, count, highlight modules. In the Mining or Compression module, each button process is checked with user logic and checked with the actual and expected result.

· Unit testing

                     Unit testing focuses verification effort on the smallest unit of the software. Using the detailed design description as design a guide, important control path are tested to uncover errors within the boundary of the module. This testing was carried out during programming stage itself. After testing each every field in the modules, the modulus of the project is tested separately. Unit testing focuses verification efforts on the smallest unit of software design and field. This is known as field - testing. According to unit testing lab is error free.
               In our proposed system  the Unit testing is done for each and every public sub and private sub and check out the difference between actual result and expected result.

· Acceptance Testing

                       Acceptance testing involves planning and execution of functional tests, performance tests and stress tests in order to demonstrate that the implemented system satisfies its requirements. When custom software is built for one customer, a series of acceptance tests are conducted to enable the customer to validate all requirements.

               In our proposed system acceptance testing is checked in the login form whether username and password is accepted by the proposed system. Here validation part is maintained in the back end support.

· Specification Testing 
                    Specification testing examines the specification starting what the program should do and how it should perform under various conditions. The test cases are developed for each condition. The test cases are developed for each conditions and combinations of conditions and to be submitted for processing. In our proposed system the GenPack Master, Specification testing is checked such as promoting a message box once when the new genpack record is added, when the existing genpack record is deleted.
6.2 TEST CASES

· Interface 


            Tested to ensure the information properly flows in and out of the program unit under test. In the Compression, Random compression Techniques is implemented in order to reduce the memory space in local hard disk drive.

· Local Data Structures 


             The temporarily stored data in this module have been checked for integrity. It was seen that no lose of data or misinterpretation of data was taking place in this module.
                In our proposed system, a nested loop is coded in order to find out the username and password checking for further accessing Compression, Count List, Coloring and Highlight coloring.

· Boundary Conditions 


            The data to this module have fixed length and are known to have a particular range of values. The input data with corresponding lower bound and upper bound values and also the values in between the range, and was found that the module operates well with the boundary conditions.


In the project for each and every permutation sequence applied , the entire genpack content will be affected with the sequence and the altered sequence will be displayed in the list view.

· Error Handling Paths


The module was tested for error handling conditions. The module was given wrong input and was checked for error paths. It was found that the module was able to produce appropriate error messages for all the wrong inputs given to the module. 

Whenever any error occurred in the project by using try catch method , it will intimate to the user in order to solve the problem without interrupting further execution of the system. 
6.3 SYSTEM IMPLEMENTATION

                       System implementation is the stage of the project when the theoretical design is tuned into working system. If the implementation system stage is not carefully controlled and planned, thus it can be constrained 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.
The implementation stage in a project involves,

· Training the staffs in the newly developed system.

· Check for beta testing.

                Initially in the first module compression, The patient’s DNA samples are read under the microscopic reading. The patient’s gen pack id is given to load the file after the file is loaded, it must be stored. The single patient’s file contains one lakh and above cells if we save as such there will be a loss of memory space so the file is compressed, unwanted characters like space, comma’s etc.., other than ACTG are removed. Encode is applied to the file then random access is applied to compress the file. The data will be retrieved from the perma table those combinations will be compressed within the specified one minute time.

                   In the second module count, the patient’s genpack id is loaded first after it load unwanted characters like space, comma’s etc.., other than ACTG are removed. Then the count list is clicked to get the actual combination of the permutation of ACTG .It will be listed to identify the highest possible combination of a patient. 

                    In the color, highlight color modules, Induction technique is applied to identify the disease symptoms. The possible two digit combination is selected and color is set to those combinations then highlight color is selected to view the possible highest combinations. The highest highlighted combinations will be considered as the disease symptoms. 

                      Once basic installation works completes, checking out the regional and language options in order to change the short date format to ”dd/MM/yyy”. Copy the software named as “DNA sequence compression tool using data mining technique” and paste in the local disk ‘D’ Drive and start running the execution file by navigating the file d:\ DNA sequence compression tool using data mining technique\debug\bin\DNA.exe. once the login form established, allow for acceptance testing combine with back end login database which is predefined already. After successful entering of username and password, the user will be allowed to access the entire functionalities of the optimizing transactions. Thus the system functionality is clicked to produce the expected results.  

                                  CONCLUSION

7. CONCLUSION

                              The software entitled “DNA sequence compression tool using data mining technique” compresses the DNA sequence by applying the random access technique. The file is compressed effectively up to 60-65% of the original file and requires minimum memory to store the patient’s file and data loss is avoided. The count module is used to display the permutation of ACTG combinations based on the user’s request. The color and highlight color modules used to identify the disease symptoms of the patient accurately.

                           Thus the entire system is efficiently compressed the DNA sequence and identifies the disease symptoms.  
            FUTURE ENHANCEMENT

8. FUTURE ENHANCEMENT

                                  The “DNA sequence compression tool  using  datamining  technique”  has  been  developed according  to  the  specification  obtained.  In  future  this  system  can  be  modified  to  suit  new  requirements  like  the upgrading the data screens and menus can be easily added if needed. Most importantly it will be useful for  diagnosing the high level functions such as  the  human  liver function,  lipid profile,  thyroid diagnose,  glucose tolerance, semen analysis, urine screening report.

                                The  coding  has been done cautiously so that any developer can follow the programs  easily  with  the  knowledge  of  the  convention  followed  hence  it  is  easy  to  maintain the DNA sequence.
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III . TABLE DESIGN

Table name : genmaster
Primary key : gen id
Purpose : unique specification of genpack contents
	Column name
	Data type
	Description

	Gen id
	Numeric(9)
	Genpack content unique identification

	Path
	Text
	Genpack path


Table name : perma

Purpose : To store the combination of permutation of ACTG

	Column name
	Data type
	Description

	Words
	Char
	Permutation and combination storage cells
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Fig IV.1. LOGIN FORM
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Fig IV.2. MASTER-CONTENT MASTER
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Fig IV.3. MASTER – DNA COMPRESSION
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Fig IV.4. TEXT LOADER
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Fig IV.5. COMPRESSION
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Fig IV.6. COUNT LIST
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Fig IV.7. COLORING FORM

OUTPUT SCREEN
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Fig IV.8. SHOW UNWANTED CHARACTERS
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Fig IV.9. REMOVE UNWANTED CHARACTERS
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Fig IV.10. APPLY RANDOM ACCESS
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Fig IV.11. AFTER COMPRESSION

[image: image13.png]Count List

4 Character Sequence.

Show Unwanted Character
Check Count List

a
=]
-
s
g
]
Q
&

Original Text





Fig.IV.12 GENERATE COUNT LIST – 4 CHARACTER SEQUENCE
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Fig IV.13. COLORING FORM
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Fig IV.14. HIGHLIGHT COLOR FORM
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