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ABSTRACT


Clay is an interactive, secure, and pluggable architecture for collaborative development of team projects over a network connection.  While the original plan for Clay’s development was applicable only to code developers, the system is easily extendable to other fields of work with varying goals.  Clay is written in the Java language and, while not being the fastest and most efficient language, it is utilized because of its easy integration into web-based applications and protocol.  (WHAT THE HELL DOES THE NAME MEAN).  Clay’s design consists of an n-tier networking system consisting of lightweight clients.  It melds together useful technologies involving networking, database programming, and RMI, and provides an easy-to-use GUI for efficient development of collaborative systems.

INTRODUCTION


The initial problem faced by students here at TCNJ is pronounced in collaborative efforts to produce programs of high caliber, while restricting the group to meeting at limited times to get “back on the same page”.  This proves to be very time-costly, and frankly, annoying.  Research shows that working as a team will provide a better understanding of the task at hand as well as a more robust end-product, and when applying this to the field of computer science, this can be seen easily.  For programmers to work efficiently, they need to understand the task at hand and understand what others will be doing concurrent to their own development.   An environment that will provide this will enlighten the whole team and instill a sense of confidence in which every team member will understand each other and their programming ideas.


Since this problem originally was faced by our own group of researchers in developing this project, we were able to capture the distinct levels of the development of a large-scale product.  With this we saw the need for additional methods of teamwork, and additional needs for our product to have.  While developing a product, there is much coding; however, we also can not ignore the amount of research and design which precedes the implementation.   There should be a way for people to collaborate design ideas as well as implementations.


In addition the problem is extendable to other fields of work
.  For instance, a local school district and its teachers would like a way to communicate after hours to design lesson plans and re-coordinate a curriculum for their students.  Currently, they have few tools to accomplish this unless they all sit in the same room with each other.   There are also areas where musicians may need to work as a team to produce collaborative pieces.  (I need to find another word for collaborative, its losing its value now.  I also need to find a citation for this musician thing I’m BS ing.
 (let’s also think about using ‘synchronous’ or a synomum of that)


The answer to the problem is CLAY.  Clay is structured to provide a nice and simplistic architecture to accomplish the goals at hand for any group desiring the ability to work in teams without meeting face to face.  (Maybe mention something about this being a supplement to face-to-face meetings?)  Clay can effectively speed up the turn around time of projects without losing the importance and scope of the tasks at hand.   

APPROACH AND UNIQUENESS


The CLAY architecture is programmed in Java.  Java is useful for its extendibility, and cross-platform application.  The system consists of a centralized server waiting for connections from clients.  Users connecting to the system login to their group project via this lightweight client, and are logged in to an environment that they may easily communicate with others in their group.


The communication between clients and server takes place completely transparent to the user.  It utilizes the RMI (Remote Method Invocation) package developed as part of the Java API.  The client application is designed for maximum plugability with different (and multiple) interfaces available to each group.  In addition, administrator tools exist on 2 levels for ease of management of the groups, as well as members within the groups.


The components of this project are broken down into 5 major sections, despite the blurred lines between each section and the dependencies on each.


SERVER:


The server system involves the actual implementation of the RMI.  



http://developer.java.sun.com/developer/onlineTraining/rmi/RMI.html

The server’s job is to provide an efficient pathway between multiple clients.  We have accomplished this by building a main server that will hold a connection pool of miniservers.  It is these mini-servers which grab onto a client and handle the communication.  The effect of this is one that alleviated the main server of any overhead dealing with communication and therefore will be efficiently able to handle connections.  In addition, the connection pool will grow to adequately handle the connections that may possibly be needed, and shrink to destroy extra connections that will not be needed.


The server also includes an interface with which it will talk to the client.  Java interfaces contain no executable code, however, will set up the framework for clients to communicate with the server and each other.  They will allow common client frames to talk with each other, while protecting non-matching clients from communicating.


The server variables are stored in an XML configuration file for ease of changing data without changing code.  This could allow minor system changes without a system overhaul (or even a recompilation of code) .  


DATABASE SUPPORT:


There are two systems which fall into this category.  The first will be a true database which will handle user logins, group logins, and store user preferences.  In addition it will contain the permissions which every group and user can have.  Permissions include: group leader, contributor, admin, etc…  The schema which was set up follows:

Schema:

User Table:   a username, real name, password, affiliation, color preferences.

Projects Table:  project name, id, description, status, and start and end dates.

Link Table:  links users to projects with permissions.


The database was implemented in PostGreSQL  7.0 on a Red Hat Linux 7.0 (kernel 2.2.16-22) system.


The second system is a CVS (Code Versioning System).  This controls the file versions which people will be committing to, and allows group members easy control over who may edit a particular file.  The CVS is a directory structure, and can keep folders of previous versions as well as the current.  (I don’t know much else)


CLIENTS:


The client is a robust GUI interface that can handle many types of data.  It implements multiple interfaces, and has the ability to handle additional ones easily.  Currently only a coding document interface is implemented successfully.  


The coding agent in the client is a useful utility to program multiple code files within a project structure.  One may open any number of files from the server or their local machine, and upon completion of the file, “commit” the document to be saved to the server.  In addition to this, the main textarea contains multiple actionlisteners and can show other coders’ progress working on the same file that you are viewing.  (this is shit grammar
)  This is done in real time, but will not be constraining and overly distracting.  In addition, the code is syntax highlighted via XML, which can mark code as Java, HTML, C++, etc…  


Along side of this coding window lies a chat application, for real-time typing within a chat room environment, as well as a private messaging feature.  This is not new technology, so will not be covered in depth here.


The client is also able to spawn windows other than one in which to code.  These are not implemented as of yet, however are designed on paper, and listed here as a general overview:

1. In order to improve communication between group member working on a project, one of the most important steps in designing a project is the design phase.  In answer to this, the client will contain a designer where one can visually lay out the project, while the visual representation will output code to match the skeleton of the project.  

2. A GUI-designer will be made to enable easy-to-build front ends to projects in development.  As in the designer, code will be outputted from the designer to match the GUI, therefore eliminating countless hours of code fiddling around with code.  

3. A whiteboard-type of application to allow group members to communicate with each other.  



Additional frames can be spawned by the client.


ADMIN TOOLS:


Administrative functions are held on two levels.  The first level will be ………  The second level will be within each group.  Group members hold certain functions for the group, primarily the job of “committer”.  The committer will have the final say on what gets saved for good in the project.  


HARDWARE:


What is the ideal hardware system for this….



Database server



Http server



Application server



Firewall(s)



CVS server

RESULTS AND CONTRIBUTIONS

OUR FUTURE


While it is always possible to extend the client into other areas of work applying to varied and new areas of work, we would like to be able to have third parties easily develop more interfaces for our client.  We will develop tutorials to accomplish this, and review the system to assess the benefits and repercussions of this.  
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