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High-Level Component Diagram:

The major components of HelloUML are:

1. Event Handler

2. UI

3. Code Generator

4. Design Wizard

5. Templates (used by Design Wizard)

6. Graphics

7. File I/O

8. History Utility

9. Graph/Graph Interface

10. Objects

11. Events

The dependencies of the components are as follows:
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Description of Components:

Object:

The most basic and used structure in HelloUML.  An Object represents a class that the user has created on the screen.  It will contain all information about the class (functions, member variables), what classes it knows about or is linked to and how it is related to those classes (subclasses, superclasses, inheritence, etc.) and also graphical information about the class (location on screen, color, etc.).

struct Function {

    string name;

    AccessType access_type; (public, protected or private)

    bool virtual;

    Parameter* params; (type and name)

    …

};

struct Variable {

    // similar structure for variables

};

struct Link {

   // contains all information about link.  See specs/UML docs for all possible types of links

};

*Note: It may be easier to store each type of link as a separate structure for ease of traversal of the graph

class CObject {

private:

    string name;

    …

    Function* functions (possibly stored as a list)

    Variable* variables (also stored as list)

    Link* links (ditto) 

public:

   // access functions to the above variables

};

Event:

An event is any manipulation of the graph, such as adding an Object, modifying an object, linking two objects together.  The Event component stores the type of modification and the objects involved.  It is needed for ease of communication between components and to minimize the amount of data needed to be transferred.  Also, makes the Undo component much simpler.

A possible design structure would be to have a superclass Event and subclasses Events, and each subclass know how to manipulate the Graph.  Doing it this would create an extra layer in the design tree.  However, it would make the program more modular and simplify other components (who would need to know how to convert Events into graph manipulations)

Graph/Graph Utilities:
This component is a wrapper around all the objects.  It treats all objects in the document as graphs, and provides an interface to the graph for other components to access, manipulate, search, etc. the objects.  One important function the Graph must do is search for an Object by screen coordinates.  It also is in charge of ensuring that the user manipulations of the graph are in fact valid ones.  The graph will just be a list of CObjects (the edges of the graph are stored within the CObjects).

class CGraphUtilities {

   private:

       graph (list of CObjects)

   public:

       addObject (CObject*)

       removeObject(CObject*)

       linkObjects(CObject*, CObject*, LinkType)

       updateObject(CObject*)

       Object* searchForObject(screen coordinates)

       …

};

Code Generator:
The Code Generator does just that, generates code in Java or C++.  It traverses the Graph and spits out the appropriate code.  It most likely have just one public function parse() which will take in the specifics of how the user wants the code to be generated (language, with comments, etc.).  Refer to the requirements/specifications document for exactly what it should do.

File I/O:
This component is in charge of saving and restoring the Graph.  It is also responsible for crash-recovery in case the program crashes (this is not a base spec).  It may be in charge of storing preferences of the user, if we implement that feature.

Undo:
This component is responsible for storing the history of the user’s action.  It will store the (valid) Events done by the user.  If the user wished to undo some of his actions, this component will return the equal and opposite Event which will then be applied to the Graph.

Graphics:
Graphics is responsible for displaying the Graph visually to the user.  It will be able to do all that is stated in the specifications document.  Additionally, it can translate mouse coordinates into where on an object the user clicked (using the graph function mentioned above) and return that information to Event Handler:

class CGraphics {

  public:

      display();

      CObjectInfo* getObjectFromCoordinates (screen coordinates)

      …

};

CObjectInfo will just be a struct storing the Object and what part of the visual object was manipulated (i.e., the object itself, a field or button, etc.)

Design Wizard/Template:
The Design Wizard and Template component is responsible for creating design patterns in the Graph.  The Design Wizard will be able to load Templates from disk.  The Template stored on disk will be text-based and intuitive enough for a user to create his/her own templates from scratch.  Upon loading the Template, the design wizard will generate a list of events that will be returned to the event handler (and then passed on to the Graph).

class CDesignWizard {

   public:

      EventList* generateTemplate(filename);

};

An EventList is just a list of Events.

UI:
The UI is very tied to the event handler.  It is responsible for displaying the dialog boxes when appropriate (i.e. a dialog box for editing an object, creating an object, parameters for the code generator).  From any one function it will generate and return the Event or EventList that the user performed to the Event Handler.  The specifications document is very clear about what is needed in the UI.  If it is easier, the object list on the left of the screen will be handled here as well (instead of in graphics).

The UI can be done in any convenient User Interface library, such as QT. [I’m not an expert on UI, so I’m leaving this explicitly vague]

Event Handler:
The Event Handler is a very important part of the program.  The flow of control goes in and out of this component for any one mouse click.  It is responsible for taking in user input from the mouse or keyboard and passing the information along to the respective component.  In many cases, the component will return an Event or some other information that will be passed onto some other component.  In the case of an Event, Event Handler will ensure that the Event is in fact a valid one (so a user doesn’t do some wacky inheritance model or something.  It will then pass the Event on to the Graph, so the Graph can be updated.  It will also pass the Event on to Undo, so it can be stored there.  Finally, it will tell Graphics to update the screen, if applicable.  See Flow Of Control below for more detailed explanation of what Event Handler does.

class CEventHandler {

private:

   UI ui_

   CodeGenerator codeGen_

   FileIO fileIO_

   Graphics graphics_

   DesignWizard designWiz_

public:

    mouse/keyboard input functions()

    menu functions()

private:

    bool checkEventValidity (Event)

};

Flow Of Control:

-User clicks on screen with mouse, types keyboard, etc.

-If it is a menu, Event Handler calls respective function in UI (such as generateCode(), save(), new(), etc.)

-Else is it on screen:

   -Event Handler asks Graphics for Object Info (if clicked on item)

   -Passes Object Info to UI and calls respective function (such as createObject(), linkObjects(), etc.)

-UI displays proper dialog boxes to generate Event(s), which is returned from function

-Event Handler checks to make sure Event is valid (only certain cases do we need to check for this)

-If Event is Design Wizard, passes Event to Design Wizard which will return an Event List

-Event Handler passes Event(s) to Graph/Graph Utilities to update the graph

-Event Handler passes Event to Undo to update the history

-Event Handler tells Graphics to update, if needed

Task Breakdown/Group Organization:

Coding will be broken down into the following components, with people working on them in parentheses.

Events and Undo (1)

Event Handler (1)

Graph/Graph Utilities and Objects (1)

Graphics (2)

Code Generation and File I/O (1)

Design Wizard and Template (1)

UI (2)

Notes:

The Event Handler programmer may do the Undo component, if s/he has more time.  It is not a high priority compared to the other components.

Graphics may be hard to break up for two people.  UI will be easier to break up since UI is mainly a whole bunch of independent functions.  However, I feel that what is going to make this project work is Graphics and UI.  So I want a solid amount of people working on the visuals.

Each coder is responsible for writing up the specifications for his/her respective component.

There will be one Project Leader, and I suggest that s/he be the one who codes the Event Handler, as the Event Handler needs to communicate with most components.

There will be two people in charge of documentation.  I suggest that they be two people from those who code the Code Generator, the Events and the Graph Utilities.  The one coder not doing documentation from the above will be in charge of the directories and maintenance of CVS (we will use CVS)

Calendar:

3-3: Initial Group Meeting, determine roles/jobs

3-8: set up CVS and directories

3-10: Overall Project Design

3-20:  Interfaces Due

3-20 – 4-10:   Code

4-10 – 4-17:  Initial Code finished, component testing

4-17 – 4-21:   Initial Integration

4-21 – 4-28:  Full/regression testing

4-28 – 5-3:   User testing

5-12:  Final presentation

