CSE691 – Software Modeling and Analysis

      Fall 2001

Project #4 – Diagramming Collaborator  --  due 05 Dec 2001
Purpose:

The Diagramming Collaborator system manages development of complex diagram structures from one or more locations, some of which may be remote machines in the same network or machines connected via the internet.  The goal of this system is to support the development and display and annotation of complex diagram structures by more than one person, interacting concurrently, from several different locations.
By diagram structure, we mean a collection of labeled, connected symbols.  A Visio diagram is an example of a diagram structure.  Symbols are composed of an arbitrary collection of lines, text, and fill colors (look at several Visio templates for examples).  However, we have a more ambitious goal.  Unlike Visio, each symbol may contain a lower-level diagram structure.  Double clicking on a symbol switches the view to that interior diagram, which, itself, may have symbols with inner diagrams.  Moreover, each diagram may be composed of one or more layers.  The diagram may be viewed a single layer at a time, or any combination of layers simultaneously.  One such layer is an annotation layer, which is used for editing and review of the material documented by other layers.  It holds comments by reviewers about required changes or questions relative to any of the structured diagram’s features.
The diagramming tool has a number of interesting applications:

1. A tool for architects to use to collaborate on designs of buildings.

2. Supporting the development of complex software systems by documenting its logical and physical structure, process models, activity diagrams, and event and structure diagrams
.

3. Documenting network and wiring harness structures.  

4. The tool would also be useful for test and maintenance personnel (airlines, utility systems like power and telephone, cable companies, DPW
 crews, fire departments). 

5. Support for layout of integrated circuit floor plans.

It would be accurate to think of this tool as a “distributed Visio” with some added features.

Scope:

The Diagramming Collaborator system is composed of a central server and any number of clients located on the same machine or remotely within a network or across the internet.  The server coordinates all system activities and holds the internal representation of a structured diagram while it is being worked on or used in any way.  A diagram that is currently being viewed or modified is called an active diagram, and requires some form of internal representation in memory.  The server also maintains a database of persistent diagrams, not currently active.

Each client provides its user(s) with views of a currently active diagram, and additions and annotations provided by the client’s users and any inputs provided by users of other connected clients.  Inputs of clients must be serialized, on the server’s representation, allowing only one client at a time to modify or annotate a current diagram
.  We will call the client making modifications to the server’s representation the active client.  Every client’s view of the server representation must be equivalent – based on the same internal representation - although each client can select whatever view of that representation they desire.
Each client display should have controls to allow the users to switch the current view to that of the current active client, or to pop-up a window with the currently active client’s view.  The client’s display shows a view of the current diagram, a scrolling message board where all clients can post messages, and a palette with symbols and connectors that may be selected to add to the diagram.  The system, as a whole, needs some control strategy to manage access to the internal representation – determining when a client relinquishes control.
Modifications must be done as transactions.  Let’s say that at some time all clients agree that the diagram changes and annotations are appropriate and correct.  At that time a baseline is created, by saving the current diagram as a dated, versioned, baseline document in the server’s database.  Subsequently, after any number of modifications and annotations, the diagram can be “rolled back” to the state saved as a baseline, or to any earlier baseline.  Baselines are not removed, even if the diagram is rolled back to a previous baseline.
The Diagramming Collaborator system must have at least the following subsystems: a server, an open-ended number of clients, and a messaging subsystem, which both clients and server use to establish contact and conduct their business.  You may wish to consider other subsystems, e.g., help subsystem, display subsystem, a themes subsystem that provides a set of templates and display interfaces coordinated to the several types of applications which the system may be required to support, as outlined in the Purpose section.  Of these only the first three are required in your architecture.  You may add other subsystems you think may be important and may add other applications that interest you. 

Requirements:
You are required to submit a Diagramming Collaborator System Architecture Report.  The report:
1. shall describe the interface of each subsystem presented to its users and/or other subsystems.

2. shall describe functional activities required of each subsystem.

3. shall present a design concept for the internal representation for a structured diagram.  How is a nested set of diagrams represented in memory and in a persistent store in a disk file?  How are additions made?  How is a roll-back implemented?

4. shall, provide analyses of any critical performance issues, based on estimates of the number of currently active clients, and the frequency and type of each user’s interaction with the system.

5. shall analyze any critical design and/or implementation issues
, e.g., provide design concepts, and/or prototype code, and/or analysis to demonstrate that those critical issues can be managed with appropriate design and implementation approaches.
You are urged to provide Appendices that provide prototype listings, analysis detail, and any other details that you deem to be more effective if placed in an appendix.  It would be sensible to focus on a single application, but you should, at least briefly, discuss how the architecture would need to change to accommodate some of the other applications.
Additional Requirements for CSE791:
All those registered for CSE791 must also satisfy the following requirements:

1. Your architectural report shall provide prototype code for the display subsystem.  The main purpose of this code is to demonstrate the feasibility of your suggested internal representation and shall support the representation of at least a main diagram with at least one more level of nested diagrams in the top-level symbols (it is desirable to be able to represent an arbitrary number of levels).  Note that this requirement will not force you to do any graphics programming – just show conclusively that you can store, retrieve, and edit the representation of a structured diagram.  You shall do this for both Random Access Memory and disk memory.  Of course, those who do provide some sort of graphical display of the internal representation will be awarded a few more points.
2. Your report shall provide a queuing analysis to show that the messaging and display subsystem can achieve performance that is consistent with users that are interacting in real time to develop a design or architecture, or whatever application you are emphasizing.

Your main goals (both CSE691 and CSE791) should be to devise a sensible architecture and show that the decisions you’ve made lead to a feasible system – that is, that the system can be made to work.  The main deciding factor in receiving an A grade for this project is to convince me that your architecture is feasible.  You do this by providing enough details about your design, analyses, and prototype code to demonstrate that a system built on your architecture will work.  

You are not expected to develop a complete design or a complete implementation.  That would take a small team of developers many months to complete.






� A structure diagram might start out, for example, with a module diagram.  Double clicking on a module displays its structure chart.


� DPW stands for Department of Public Works, e.g., the people that maintain roads, sewage systems, water supplies, and snow removal for each town and city.


� You will have to invent some control scheme so that each client knows when it can modify the internal representation and when some other client has control and who that client is.


� The communication subsystem is an obvious candidate as a critical implementation issue.  You may use your results for Project #3 as a prototype for the messaging system and draw whatever conclusions are appropriate based on your implementation.





