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Purpose of the Project:

The goal of a Software Development Collaboration System, as shown in Figure 1, is to support conduct of shared work activities of software development teams.  Virtually all creative work is done on Clients, which draw on resources provided by Collaboration, Repository, and Test Harness servers.  The purpose of Collaboration Server is to support management of people, tasks, and information about software development projects.  Repository Server manages all certified code for each project, e.g., production, test, and prototype code that has been placed under configuration control.  Test Harness Server provides testing services for certified code.  The intent of the testing concept is to continuously run tests against the entire developing code baseline as each new software component is added to the system.

In this project we develop an architecture for the Collaboration Server part of this system.  We call this part the Collaboration Server System (CSERV).  A preliminary structure for this part is shown in Figures 2, 3, and 4.  Its purpose is to support conduct of shared work activities of software development teams, which may be separated in both space and time.  The primary function of CSERV is to support project management activities, rather than project products.  That is, the goal of CSERV is to manage people, tasks, and information about software development projects that are registered with it.

The Collaboration Server will support multiple projects, and provide role-based and team-based access to information about each project.  The intent is that most project information is viewable by everyone with a Collaboration Server account, but the ability to modify a stored item is, by default, awarded only to the responsible individual for that item.  Any project administrator may override that default, and an item’s responsible individual may grant, to other project members, permission to modify it.

CSERV provides a set of tools for working with a common set of project data for: technical collaboration, documentation, disclosure, scheduling, notification, and monitoring progress against schedule.  Since all tools share the same information, they work together to provide a diverse, but consistent view of a project’s management information.  A change in project data made by one tool is immediately visible by any other tool that accesses the same information.
Figure 1. Software Development Collaboration System
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The main functions provided by the Collaboration Server are:
1. Record and disclose project team structures and staffing

· Organization chart with contact, job description, and biography information for each project member attached

· Announcements of new additions and changes of responsibility
2. Support development, recording, disclosure, and assignment of work packages to teams and people.

· Work packages define specific activities, start and completion dates, and responsible individuals (RIs).

· Each package provides links to issues statements and completed work.

· Each package has an associated list of zero or more action items with responsible individuals and creation dates.  Usually, the responsible individual will be the package RI, but additional people may be assigned co-responsibility for action completion.
· Completed action items have resolution statement and date.

3. Provide scheduling support for each project, team, and individual.

· Work schedules, e.g., start, duration, and completion of each work package

· Alerts for scheduled reviews and collaboration events

· Specialized schedules for reviews, deliveries, and meetings.

4. Support daily communication between teams.
· Project and team whiteboards

· Project and team Wikis

· Notification service

5. Document management:

· Web-based document management system

· All documentation
 is available via webpages, except for correspondence with customers

6. Project Progress Monitor:

· Evaluate and display progress of work package completion versus schedule for any registered project

· Evaluate and display a set of progress metrics for each team

i. List of task completions with completion time relative to scheduled completion, in percent of project time ahead of schedule (+) or behind schedule (-).
ii. Reviews assigned/completed

iii. Tests assigned/completed

iv. Documents assigned/completed

7. Browsing Service:

· Supports the role-based examination of all data stored on the Collaboration Server.

8. Distributed Clients:

· CSERV Clients provide access to the CSERV server information.

· Each Client supports local project communication tools, e.g., whiteboard, access to Wikis, notification client, and support for digital meetings.

9. Communication System based on message-passing through sockets and web services:

· Supports client/Collaboration Server communication and Client/Client communication.

· Supports notifications.

10. Data Management:

· Supports storage of all shared data, as described above, on the Collaboration Server. 
· The unit of storage is an item, and every item has one, and only one, responsible individual.

Figure 2. – Collaboration Server System Context
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Figure 3. – Collaboration Server System Client Packages
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Figure 4. – Collaboration Server System Server Packages
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Preliminary Partitions and Their Functions:

Processing required to support the Collaboration Server System’s activities is divided into the following subsystems:


1. CSERV Client and Server Executives

A local process, initiated by a user, that supports: 

· Opening splash screen, with some helpful information about CServ
· Login facility
· On login, displays a list of available tools with help information
· On selection, starts the selected tool.  Never terminates execution of a tool.
· Provides on-demand help for the tool set.  Specialized help is provided by each of the tools.
2. Data Manager

A facility that supports:

· Mapping messages into queries and query results into messages
.
· Establishing and ending database connections.
· Provides, as a separate executable, an installation package that installs the database and all the tools on local machine
.
3. Communicator

A facility that supports, using the same code on client and server: 

· Message-passing communication over sockets and web services.
· Registration of components that wish to receive specific messages.

· Dispatching messages of a designated type to each registered component.

· Facilities for construction and parsing of messages.
4. Team Structure Tool

A tool that supports all the client and server activities for:


· Creating, editing, and displaying the team organization for an arbitrary number of projects.
· Displaying team member biographies in a specified structured format, including name, title, photo, job description, work history, work email and phone, and optional cell and home phone numbers.


· A form-based interface that supports selection of project, display of project organization, and, by clicking on relevant parts of the organization, display of individual information.

· All information is sent to, or retrieved, from the CServ database via messages.
5. Work Package Tool

A tool that supports all the client and server activities for:
· Creating, editing, and displaying a hierarchy of work packages.  Each project has a top level work package that is composed of lower-level work packages for each of its major partitions.  The hierarchy may be extended with an arbitrary number of lower levels.
· Each package has at least the following information: name, start date, planned completion data, actual completion date, key words, description, and Responsible Individual (RI).
· A form-based interface that supports selection of project and creation, display, and editing of work-package information.
· Generation of web pages that display the same information, or some selected subset of this information.

· Printing work package information rooted at some specific work package.
6. Scheduling Tool
A tool that supports all the client and server activities for:

· Displaying and printing schedules from information drawn from Work Package information.

· Semi-automatic replanning by adjusting individual work package schedules, based on changes in schedule of higher-level work packages.


· Scheduling of project reviews and customer meetings.

· Sending notifications for pending meetings and schedule changes to RIs of all the affected work packages.

7. Progress Monitor Tool
A tool that supports all the client and server activities for:

· Creating, editing, and displaying and printing progress reports.  A progress report is prepared for each work package by its RI on a specified schedule.  The report includes at least work package id, work package start date and planned completion date, a title, RI name, date of creation, a reference to an action item list, and text describing the author’s view of progress against schedule.  

· Reports are published periodically in a project progress report, including each package report and indicating at the top of each package report, a statement showing that the report was, or was not, updated since last publication. 

· Action item lists, one for each work package.  Contains a list of actions assigned to the package RI, with the assignment date, requested completion date, a text description of the action required, and, when closed, a statement of the actions taken.  The creation of action items is role-based.  The Project Manager can levy an action item on any project member, but usually does so only for immediate reports.  A team leader can levy actions on any member of that team.
8. Wiki Tool
A tool that supports all the client and server activities for:

· Collaborative creating, editing, and displaying web pages.  Modifications are role-based.  Anyone may create and modify a new page and read any exisiting page.  Only the author can modify a page, unless the author specifically allows specific team members to have modification privileges.  

· Providing an index, with categories determined for each project, linking to each wiki page.

· The categories are read from an XML file at startup and are specific to each project.

· The intent of Wiki pages is to support simply structured quick communication between collaborators in different locations.
9. Whiteboard Tool
A tool that supports all the client and server activities for:

· Collaborative creating, editing, and displaying UML diagrams, and displaying existing documents.  
· Adding free-form (scribble style) annotations to UML diagrams.

· Each client has a Whiteboard display, can access diagrams created locally and remotely, as well as documents, through the CServ Server.

· Two or more clients can collaborate on a single diagram, interactively.  Diagrams support symbols, connections, and property views, where each property view contains information relevant to a particular symbol, e.g., a class view would show, on click, members, fields, properties, and events associated with a particular class.  Activity views would show text for an activity, etc.
· Text-based chatting
.

· The intent of the Whiteboard is to support quick technical communication between collaborators in different locations.
Requirements:

Your CServ Architecture document:

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

2. shall partition CServ 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 expansion of the Whiteboard diagramming tool into a Model Builder, e.g., by adding code generation to its capabilities.
7. shall document any prototype code you develop in an Appendix.  Note that prototype code should only be included if it effectively supports your conclusions and recommendations.  You are required to provide at least one prototype to support the conclusions of your concept analysis.
This project statement has provided an initial structuring of the CServ system.  You are asked to review this structure and make any revisions that seem appropriate.  Then you are to explore the structure and activities of each of the services defined above, and consider any additional services that would improve the usability and effectiveness of the system.

The initial concept is virtually silent about:

1. Suitable user interfaces.  
2. The mechanics of file transfer and caching.  

3. Details of the communication system.

4. Services provided by Message Handler, Query Handler, and how and when notifications are required.  
5. Performance issues associated with collaborative diagramming with the Whiteboard tool.  How many users will the Whiteboard support and with what latency?  

6. Performance issues associated with database contention.

7. How will users know about the changes made to their work packages by the Scheduler tool?

8. Details of browsing of project personnel, work packages, schedules, documents and diagrams.  
9. How will users rendezvous to collaborate on documents and diagrams?

There are more questions about these services and about the other services which will be left for you to enumerate and explore. 
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� Start and completion dates are associated with each work package.  The schedule accesses this information for editing and display.


� Documentation includes specifications, design documents, code (production, test, and prototypes), schedules, and all other project planning documents.  Specifications, design documents, and code are usually held in a repository, but the tools to create specifications and design documents as web pages are provided by CServ.  Also, CServ provides the tool or tools to create webpage representations of code.


� This implies that individual tools may not directly bind to the CServ database, but must go through the Data Manager by sending and receiving messages.


� By local machine, we mean that the installer does not have to work over the network.  An administrator may simply logon to a machine with no CServ facilities and install either a CServ Client or Server.


� It would be interesting, but not required, to investigate audio communication with a separate ip channel to the CServ.  Several open-source projects support this form of communication.
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