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The development of the system was the main part of the project. This chapter is divided into two major parts; design and implementation. The design part describes the steps taken to develop the design of the database system, and the implementation part describes the process of implementing the whole database system.
Design The design of the database system was made by constructing an ER-diagram.
Before designing the database system it was important to first analyse the contents of the CSV file. It is important to understand the information stored in the different fields of the CSV file in order to design the database correctly and be sure not to miss any important data. The detailed explanations of the data stored in each field of the file is shown in Appendix 2. The bird-watching data provided for this project was divided into different CSV files containing the data gathered that particular year.
DSpace is a system, a tool, and a platform for collecting, managing, indexing, and distributing digital items. Exactly how it is used, for what sort of digital material, by whom, for how long, and so on, are policy issues to be decided by each organization adopting the system.

The DSpace system provides a way to manage these research materials and publications in a professionally maintained repository to give them greater visibility and accessibility over time.
Our goals were to build a system that: would be immediately useful at MIT, and hopefully at other institutions; could be expanded and improved over time; and could serve as a platform for future research. With the help of developers at other institutions that adopt DSpace under its open source license, we will work to add features and improve the different functions of the system as we learn what users actually want, and how to best support such complex requirements as digital preservation and digital rights management.
Metadata
The items inc uses a qualified Dublin Core metadata standard for describing items intellectually (specifically, the Libraries Working Group Application Profile). Only three fields are required: title, language, and submission date, all other fields are optional. There are additional fields for document abstracts, keywords, technical metadata and rights metadata, among others. This metadata is displayed in the item record in DSpace, and is indexed for browsing and searching the system (within a collection, across collections, or across Communities). For the Dissemination Information Packages (DIPs) of the OAIS framework, the system currently exports metadata and digital material in a custom XML schema while we work with the METS [3] community to develop the necessary extension schemas for the technical and rights metadata about arbitrary digital formats
User Interfaces
DSpace's current user interface is web-based. There are several interfaces: one for submitters and others involved in the submission process, one for end-users looking for information, and one for system administrators.
The end-user or public interface supports search and retrieval of items by browsing or searching the metadata (all fields for now, and specific fields in the near future). Once an item is located in the system, retrieval is accomplished by clicking a link that causes the archived material to be downloaded to the user's web browser. "Web-native" formats (those which will display directly in a web browser or with a plug-in) can be viewed immediately; others must be saved to the user's local computer and viewed with a separate program that can interpret the file (e.g., a Microsoft Excel spreadsheet, an SAS dataset, or a CAD/CAM file).
Workflow
The requirements give the chance to establish weights for the criteria laying particular emphasis on one aspect while more or less ignoring another one. DSpace is the first open source digital repository system to tackle the complex problem of how to accommodate the differing submission workflows needed for a multidisciplinary system. In other words, different DSpace Communities, representing different schools, departments, research labs and centers, have very different ideas of how material should be submitted to DSpace, by whom, and with what restrictions. Who is allowed to deposit items? What type of items will they deposit? Who else needs to review, enhance, or approve the submission? To what collections can they deposit material? Who can see the items once deposited? All of these issues are addressed by the Community representatives, working together with the Libraries' DSpace user support staff, and are then modeled in a workflow for each collection to enforce their decisions. The system models "e-people" who have "roles" in the workflow of a particular Community in the context of a given collection. Individuals from the Community are registered with DSpace, then assigned to appropriate roles.
For example, a department may choose to have two collections: one for working papers and another for datasets. They may then decide that any member of the faculty can deposit items to either collection directly, and that any member of the general public can have access to these collections. In this example the workflow is very simple, and the only "role" is that of submitter.
In a more complex example, the same department may have a working paper collection that requires tight editorial control by the head of the department. In this case, they may choose to again designate all faculty as "submitters", but also designate a small group of people as "reviewers", an administrative staff person as a "metadata editor", and the head of the department as the final "coordinator". An item deposited by a faculty member would then go through a process of review, cleanup and approval before finally being deposited to the relevant DSpace collection. Each person with a role to play in this process is notified of the new submission, and goes to a personal workspace in the system to perform their assigned task. Items that do not make it through the process are not archived in the system.

Technology platform
DSpace was developed to be open source, and in such a way that institutions and organizations with minimal resources could run it. The system is designed to run on the UNIX platform, and comprises other open source middleware and tools, and programs written by the DSpace team. All original code is in the Java programming language. Other pieces of the technology stack include a relational database management system (PostgreSQL), a Web server and Java servlet engine (Apache and Tomcat, both from the Apache Foundation), Jena (an RDF toolkit from HP Labs), OAICat from OCLC, and several other useful libraries. All leveraged components and libraries are also open source software. Libraries are bundled where possible (exceptions are described in the installation instructions). The system is available on SourceForge [4], linked from both the DSpace informational web site [5] and the HP Labs site [6].
While DSpace is open source and freely available, neither MIT Libraries nor HP offer formal support for DSpace adopters. It is our assumption that institutions that use DSpace will have resources to use the system, including adequate hardware that runs the UNIX operating system, and a UNIX systems administrator to install and configure the system [7]. Most institutions using DSpace will also want the services of a Java programmer who can localize and customize for them, or enhance it, although this is not absolutely necessary to run the system.
As DSpace continues to be improved by staff at HP, the MIT Libraries, and other institutions that adopt it during the coming year, MIT will take responsibility for evaluating and reincorporating these improvements into the main open source system available to the public. Plans for building a more sustainable open source maintenance strategy through the DSpace Federation will be discussed later.

The required features should be listed by priorities
functional requirements

User Interface Design 
The following customizations have been done on the software for developing the database.
Participatory Approach. Data is expected to come voluntarily from various individuals and institutions. Contributors can key in or update data from their workstations, at their convenience. The stake holders, both the data contributors and the users, may evaluate and offer suggestions to for further improvement.
	Collaboration with Department of Library and Information Science

We seek collaboration with the various institutions/departments in Indian univerisities, teaching library and information science. The faculty members may encourage their students to contribute data or to undertake such projects, which will benefit the social scientists- the end users. Login for online data entry will be provided by the OII coordinator on request. Alernatively, WINISIS users may also provide data in ISO2709 format. The CCF tags will be provided by the OII Coordiantor


Data contribution for:
	
	1. Index to Indian social science journals
2. Journal holdings data of their respective libraries and libraries in their cities.
3. Metadata for Thesis and Dissertations submitted to their Institutions/Universities.
4. Metadata for working papers emanating from their parent institutions.


Out reach Activities
	
	1. Interaction with PhD students in the social science Departments
2. Creating awareness about resources and services available in various social science institutions




The DSpace system provides a way to manage these research materials and publications in a professionally maintained repository to give them greater visibility and accessibility over time.
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DSpace is designed to make participation by depositors easy. The system's information model is built around the idea of organizational "Communities"—natural sub-units of an institution that have distinctive information management needs. In the case of MIT (a large research university) "Communities" are defined to be the schools, departments, labs, and centers of the Institute. Each Community can adapt the system to meet its particular needs and manage the submission process itself.
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DSpace's current user interface is web-based. There are several interfaces: one for submitters and others involved in the submission process, one for end-users looking for information, and one for system administrators.
The end-user or public interface supports search and retrieval of items by browsing or searching the metadata (all fields for now, and specific fields in the near future). Once an item is located in the system, retrieval is accomplished by clicking a link that causes the archived material to be downloaded to the user's web browser. "Web-native" formats (those which will display directly in a web browser or with a plug-in) can be viewed immediately; others must be saved to the user's local computer and viewed with a separate program that can interpret the file (e.g., a Microsoft Excel spreadsheet, an SAS dataset, or a CAD/CAM file).
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For example, a department may choose to have two collections: one for working papers and another for datasets. They may then decide that any member of the faculty can deposit items to either collection directly, and that any member of the general public can have access to these collections. In this example the workflow is very simple, and the only "role" is that of submitter.
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While DSpace is open source and freely available, neither MIT Libraries nor HP offer formal support for DSpace adopters. It is our assumption that institutions that use DSpace will have resources to use the system, including adequate hardware that runs the UNIX operating system, and a UNIX systems administrator to install and configure the system [7]. Most institutions using DSpace will also want the services of a Java programmer who can localize and customize for them, or enhance it, although this is not absolutely necessary to run the system.
As DSpace continues to be improved by staff at HP, the MIT Libraries, and other institutions that adopt it during the coming year, MIT will take responsibility for evaluating and reincorporating these improvements into the main open source system available to the public. Plans for building a more sustainable open source maintenance strategy through the DSpace Federation will be discussed later.

The required features should be listed by priorities
functional requirements

User Interface Design 
The following customizations have been done on the software for developing the database.
========================================
The raw CSV data is converted to a format suitable for storage in the normalized relational database.
A relational database should be designed based on an analysis of the bird-watching data found on the website of Avian Knowledge Network [2]. The relational database is to be stored using RDBMS (relational database management system). The design of the database should be general enough to allow extensions later on.
The database should be populated with data from Avian Knowledge Networks website using ETL-techniques. The ETL-scripts used to load the database should be written so that data effortlessly can be added at a later time

