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Purpose:

The goal of the Remote Collaboration System (RCS) is to support management and execution of large projects by integrating a set of support tools in an extensible manner.  The tool set is intended to support collaboration over the internet as well as over local area networks.  The system is distributed with an underlying transport mechanism that uses message-passing through either network-based services
 or web services.  Consequently, the system can be composed of parts that reside on multiple machines in any set of locations accessible from the network or web
. 

RCS is composed of a set of defined parts embedded in an extensible architecture that supports the addition of new tools without rebuilding any other part of the system.  Some of these parts will be built as part of RCS development, and some of the parts will be existing tools, integrated into the RCS.  The intent is that RCS can be built quickly using existing resources, but will gracefully improve by replacing some of the tools with RCS specific designs, perhaps at a later date.  

An initial concept is to host RCS on three servers in each location, a code and document repository, a test-bed server that may run continuous testing on a harness of tests, and a collaboration server that will hold documents, diagrams, and code that are objects of a current collaboration
.  Note that these servers may all run on the same machine, or each be hosted on multiple machines, depending on the size and complexity of the project and team.
All of the following will require versioning:

· Products: documents, diagrams, code, tests, contract letters, …

· Collaborations: a statement of goals, products, team members, and results for the current collaboration activity.  Note that some of these items will be versioned products, so the collaboration will only hold references to those items.
· Tests: a list of all the code tested, all the test drivers, build scripts for the test, and test results, including test documents.  Note that many of these items will be versioned products, so the test will only hold references to those items.
RCS will require a set of core services to support collaboration, versioning, creation and test of products.  One obvious service is a communication infrastructure that will support collaboration of teams that may be geographical distributed across, perhaps many, time zones.  This will require a store and forward messaging and notification system to allow users to sign in, get a list of all the dialogs that have transpired since they last were connected, and get a list of all changes to their current collaboration.  Note that most team members will be associated with more than one active collaboration, at any given time.  Other core services for you to consider are versioning support, dependency analysis, test management, active document management, and reporting and notification services.


The main functions provided by RCS are:


1. Integration of all tools into a unified, extensible, whole using web and WinForm interfaces
.

· Web interfaces consist of an ASP.Net applications
 running on a RCS Server that links to other ASP pages, accessed through browsers on client machines.

· Winform interfaces consist of WinForm clients that communicate with a Project Server in the same network or across the internet.

· Both the ASP and Winform applications will use Web Services
 provided by Project Server for communication and data access across the internet.

2. RCS will provide at least the specific tools-based services listed below:

· Source code and document control

· Script-driven build control
· Change log

· Test support, using a test-harness.
· Specification tool that is tightly coupled with the test support, cited above.

· Quality control support that uses the test harness infrastructure.

· Code generation using XML templates and a generation tool.  XSLT is recommended.

· Code dependency analysis
· Dependency-based source code browsing

· Bug and issue tracking

· Scheduling and notification

· Collaboration support
Tool Services:

Each of the tools identified above is discussed briefly in the following.  Please do not assume that this is an exhaustive examination of their capabilities.  It is intended only to stimulate your thinking about what RCS should be.


· Source code and documentation control

This tool needs to be more effective than conventional configuration management tools like CVS and Source Safe.  See CSE681-Pr5Su05.doc for ideas about that.  An effective versioning system should acknowledge, and make use of, dependency relationships between source files
.



· Script-driven build control

The tool uses XML (script) files to build any library or executable or document, under control, with a single command.



· Change log

Record all build and test events, capturing the version numbers of every item included in the build.


· Test support

Provide distributed test support, as specified in CSE681 - Pr5F05.doc.


· Suite-Builder

Suites are collections of files that will be tested, build, or analyzed as a group.  A suite might represent all the source for a major subsystem.  The Suite-Builder tool not only defines groups of files, but supports the labeling of suites and cooperates with other tools to make use of RCS effective and productive.  For example, when running the build control tool or test harness, those tools should provide, in their interface forms, a selectable list of all the defined suites, with the most recently used suite as the default selection.  That means that the Suite-Builder is depositing this information in some RCS known location.  

Note that a collaboration is a suite composed with goals, schedule, staffing, and documentation.



· Specification tool that is tightly coupled with the test support, cited above.

This could be a relatively conventional requirements database that associates each test with one or more requirements.  However, you are encouraged to explore more radical approaches.  For example, for a system based on message-passing we might treat the messages themselves as specifications, e.g., the pair (request message, response message) could be thought of as a specified contract, and the entire system’s behavior specified in terms of message pairs and logged results.  You might even go as far as proposing that all software development, supported by RCS, be required to use message-passing between high-level modules, and specifications be based completely on the behavior of these modules.  This would evidently fit well with the distributed test harness mechanism.


· Quality control support that uses the test harness infrastructure.

Quality evaluations are implemented using the test harness infrastructure to analyze each file in a specified suite.  Specific suites should be defined with a suite-builder tool.


· Code generation using XML templates and a generation tool.  XSLT is recommended.

When teams collaborate to build large software systems, it is important to provide a relatively uniform product, conforming to coding standards and practices, such as the use of Manual Pages and Maintenance Pages, etc.  Moreover,  for any particular business area, it is likely that there is  lot of source infrastructure that is repeated in most or all of the various product lines developed by that business.  The purpose of this tool is to serve as a wizard to lay out the fundamental pieces of a product by supporting generation of “boiler plate” source that is modified by a small set of metadata to configure it for that particular product.  This metadata might provide platform support or support small variations from a template, as needed.


· Code dependency analysis

This tool uses static type and calling analysis to establish dependency relationships between source items
.  This will be used for configuration control and dependency based file browsing.


· Dependency-based source code browsing

If a source code repository is configured effectively, browsing tools can be developed that directly support the learning process and location of needed resources for developers working on large systems.  For example, the tool might provide a list of all systems held in the repository.  Expanding a system shows its assemblies and links to individual sources, in dependency order.  Using dependency-based browsing, a new user could do a top-down study of a particular subsystem, or a bottoms up analysis of a particular library to efficiently learn about the system or library and its using components.  Clicking on a particular assembly gives a brief text description of the component and links to a detailed description and source code.


· Bug and issue tracking

These are relatively conventional database applications that help developers track important problems.  Should some of the tools automatically make entries in these databases?


· Scheduling and notification

Schedules are a primary mechanism to coordinate the work of teams working on large projects.  Can you think of innovative ways of building these tools to be especially useful for RCS?


· Collaboration support

If teams are geographically separated, they will need ways to view, and interactively build, UML style diagrams and documents.  Thus, we could expect several concurrent editors of a diagram, located in different parts of the country or world.  Think of this tool, we’ll call a whiteboard, as a distributed Visio application.  It provides support for building a diagram out of library components, then saving the diagram so that it too becomes just another library component.  The technology mix for this support would probably include a whiteboard, text chatting, voice-over-ip, and perhaps streaming media displays coupled to web cams, all intended to provide a virtual meeting environment.  Furthermore, the whiteboard could provide a great way to compose and disclose operational concept documents.
The critical issues for this effort, include, but are  not limited to, finding ways to integrate all these tools so that they support each other, without causing a tight binding between them.  Furthermore, it is important that this mechanism be extensible.  We should be able to add new tools to RCS at any time.  How would you do that?  How can a new tool advertise itself and use the resources of existing tools?  We should not have to rebuild RCS just to add a new tool.  Do you have to use reflection to make this work?

This project requires you to develop an architecture for a distributed software RCS system, intended to support teams of software developers, working on a common project, but possibly in different locations.  You are not required to implement RCS – that could take months – but you are required to explore its architecture and demonstrate that is feasible and demonstrate ways to make it loosely coupled and extensible.
You are required to prototype one of the tools listed in the set above, or some new tool, not discussed here, but useful for RCS.  You may substitute a comparative performance analysis of sockets, remoting, and web services, all used for message passing.  If you take this later option, you should investigate the maximum message rates attainable for each of these three communication approaches for a range of message sizes, e.g., 100 bytes, 1 kilobyte, and 1 megabyte.

Any work you have done on earlier projects that is relevant to this project may be summarized and referenced in Appendices.  Be sure to include enough detail to support the conclusions of your architectural study.

Requirements for RCS system have not been analyzed yet, so you will need to think carefully about system uses.  Your architecture should explore:

· Use cases
.

· Suitable partitioning of the system into subsystems, modules.  Please consider user systems and core services.
· How users interact with the system, and each other using the system.

· How the various communication mediums will affect the structure and design of the system.
· Ways to make the user interface effective.

· Important events and critical processing.  Are there any performance issues?
Requirements:

Your RCS Architecture document:

1. shall be prepared as a Microsoft Office Word file, using embedded Visio diagrams.

2. shall partition RCS processing into subsystems.  You should expect to partition at a more detailed level for critical subsystems.

3. shall explore and describe the user interface(s) you will provide and interfaces between each of the subsystems you identify.

4. shall describe the uses/responsibilities, activities, events, and interactions of each of the partitions in your architecture.
5. shall use both text and diagrams for the descriptions in 4, above.
6. shall consider the caching of files on clients to reduce potential load on the server and network
.
7. shall document prototype code you develop in an Appendix.  
� The network communication services may be based on either sockets or .Net Remoting.  That is an architectural decision that you will make as part of this development.  You may also elect to use only web services for all communication regardless of whether the communicating machines are in the same network or not.  In that case, you will need to explore the performance implications of this choice.


� e.g., hosted by a web server on a machine connected to the internet.


� A collaboration can be thought of as a session, e.g., a set of products and active team members, working on one specific project goal.


� One important goal of this development is that the Web and Winform interfaces are to be as similar as practical.


� You will not be required to implement any ASP applications for this project, but may elect to do so in order to explore architectural issues.  There are lots of other issues to explore as well, so you will not be penalized for not using ASP.


� We normally think of ASP clients being browsers that communicate with ASP pages on the website server through http.  However, for RCS, ASP application(s) will need to access tools and data, and for that this project requires web services.


� Source and document control will initially be carried out with an existing tool, like CVS.  However, the initial tool used for this will eventually be replaced by a much more effective tool.  See Software Studio’s CSE784/FinalProject/Fnlproj02.doc for ideas about that.


� You should, for example, be able to extract a module that depends on several other lower-level modules with a single command, naming only the top-level module.  The system would use dependency information to deliver the requested component and everything on which it depends.


� For .Net assemblies, we might use metadata analysis rather than source code analysis.


� Think in terms of, but don’t be limited to, Program Manager, Software Architect, Team Leader, Developer.  For some use cases you may wish to expand the types of files associated with a component – think about it.  Don’t be limited by the requirements stated below.


� Thus only files that don’t already exist on client or have newer versions are sent with each new build request.





