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1.
Introduction
The Code Generator Program shall act as a wizard-like tool which facilitates the creation of Boiler-plate C# files/code.  Given user input the program builds source files with manual page, maintenance page, namespace and class definitions. The program shall generate as much generic code as practical.  Each generated file is expected to compile without error.   

The software shall adhere to the overall design philosophy that in the end the user may make decisions that may seem to be incorrect or violate grammar/protocol.  This approach trusts that there are circumstances where the user knows best.  The overall assumption made is that there are circumstances when the user may wish to break the rules and that the user is intelligent to determine when this might be necessary.  The software should take steps to warn the user against perceived common mistakes.  However it should also be flexible enough to allow the user in some cases to disregard these warnings.  

In this document features will be designated on a two tier criticality:

· Level 1 features represent the minimal functionality that the product shall incorporate for its initial release.  Unless otherwise noted all requirements are level 1 by default.

· Level 2 features are additional features that warrant consideration but are not necessary for the initial release.  However, if time permits they may be incorporated in to the initial release.

This approach is taken so that idea’s generated in this process are documented for later releases and not simply disregarded only to be reinvented later.  This document may be used as a basis for future OCD documents.  

2.
Use Case Analysis

The software is designed for an individual software developer to generate code more efficiently.  This software is not intended to be used as a collaborative tool.  It is specifically not intended to be used by a Manger or Software Architect to generate code that is then delegated to Software Engineers/Programmers to work on.  Code Generator does not have any collaborative features, and its use as a collaborative tool may in fact add overhead to a user’s development process. 
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Figure 1: Use Case Diagram
· Create a new project: User will select “create new project” option from a menu.  User then selects: a location for the project to be stored, project type, project name, the user-info XML template to be used.  Project is loaded in the app.  
· Open an existing project:  User will select “open existing project” option from a menu.  User then selects a folder representing an existing project. Error handling is present to ensure that a valid project is selected. Project is loaded in the app.
· Create a new file that is part of an existing project:  An existing project will be open in the app.  In this state the user may select “New File” from the menu.  User then enters file name and type for the new file.  New file is loaded in the existing program, and the app is updated to reflect changes. 
· Create a new file that is independent of a project:  User will select “new file”.  If user does not choose a project in this dialog the file will be created independently of a project.  This is to streamline the interface.  Independent options for add file to existing project, and create file independent of existing file clutter the UI.  This is considered a Level 2 feature.  For the current release the assumption is that all files are associated with projects.  

· Edit a generated file:  User will have the ability to view all the files in a project, select a file, and edit the contents of the file. 
· Save Changes: User may save changes made to a generated file. 
· View Error Messages: There will be several cases where error messages will be created in response to user commands.  In these cases a pop-up will appear detailing the error message and give the user the option to close it.
· User may repeat the file creation process: User can create multiple files in a project by selecting “add file” from menu ad-infinitum.  
3.
Activities

The following diagram outlines the activities for the Code Generator Application.
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Figure 2: Activity Diagram
Upon executing the application a user may open an existing project or create a new project.  After a project is open the user may then decide to create a new file or open an existing file.  Once a file is open the user may modify the file.  They may then opt to save or discard the changes when they are done editing the file.  At this point the user may opt to work on another file, or project in which case the activity chart loops back on itself.  Otherwise the user may decide to quit the application.  

4.
Modules and Classes 

The Code-Generator application is divided into the following modules:  

· CodeGenExec

· CodeGenUI

· OutputBuilder

· TemplateVerif

· TemplateProcessor

· LanguageProcessor

The diagram below illustrates the relationships between the modules:  
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Figure 3: Module Diagram

CodeGenExec: The top level module that is responsible for integrating and coordinating all the activities of the application.  

CodeGenUI: This module defines the user interface for the application. Since the UI is heavily dependent on the templates loaded at runtime. This module relies on TemplateVerif module to discover the templates installed on the system.  It contains the following classes:

· WarningDialog:  A generic class that takes in a text in and creates a warning dialog.  There will be serval opportunities in the code to throw a warning and it is far more efficient to create a single customizable dialog rather than a dialog for each instance needed. 

· OpenProjectDialog: A dialog meant to handle the opening of new projects.  For now only one project type will be possible.

· NewProjectDialog: A dialog meant to handle new projects.

· NewFileDialog:  A dialog meant to handle new files.

OutputBuilder: This module takes user input passed by the UI, then loads the appropriate template from the TemplateProcessor Module, and then fills in the blanks in the template to create the output boilerplate code. 

It contains the following classes:

· WriteFile- Class provides resources to easily create a new file in a specified location, and allow text to be written to that file line by line.

· OutputGenerator-Class provides the resources to iterate through a template and line by line search for template place fillers and replace the place fillers with relevant data from the UI

TemplateVerif: This module is responsible for checking all the templates used by the app and ensuring that they are reasonably correct.  It relies on TemplateProcessor for input.

It contains the following classes:

· VerfTextTemplate:Takes in a TextTemplate and makes sure that it is well formed
 and that it makes sense.

· VerifProjectTemplate: Takes in a ProjectTemplate and makes sure that it is well formed
 and that it makes sense.

· VerifUserInfo: Takes in a UserInfo XML file and makes sure that it is well formed
 and that it makes sense.

· DetectTemplates: Scans the template directory for templates.  Used at runtime to check for new or removed templates. 

TemplateProcessor: The module responsible for loading and processing the various templates.  Includes functionality to parse the 3 different templates: 

· LoadFileTemplate: Places wrapper around LoadFile and provides any special processing for handling or opening a FileTemplate.  This class is used primarily for abstraction.  It is intended to make any future changes in the way a FileTemplate may be loaded simpler.  

· LoadUserTemplate: Places wrapper around LoadFile and provides any special processing for handling or opening a UserTemplate.  This class is used primarily for abstraction.  It is intended to make any future changes in the way a UserTemplate may be loaded simpler.

· LoadProjectTemplate: Places wrapper around LoadFile and provides any special processing for handling or opening a ProjectTemplate.  This class is used primarily for abstraction.  It is intended to make any future changes in the way a ProjectTemplate may be loaded simpler.

· LoadFile:Opens and loads a generic file.

5.
UI Design 

The app will revolve around two central UI containers which separate application control and display:

· Application Window

· Application Menu
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Figure 4:  Application Window Sketch
The application window is primarily responsible for providing easy to access application actions.  A conscious decision was made to take a menu approach rather than a wizard based approach.  This decision was made because a wizard based approach is often found to be tedious, slow, confining, and generally pedantic to power-users such as Software Engineers.  Menu’s which allow bring these users to a single window give the user that they are in control rather than being controlled.  Such an approach is widely used by IDE’s so developers will be comfortable with it.
When the user executes Code Generator they will first see the application window.  On the left hand side of the window will be a listing of each of the files in the current project.  (The project file itself will not be displayed).  Initially if no project is open, or if the project lacks files, this section will be empty.   If this region is populated the user may select any of the files names and open the file in the main region of the application window.  The file will open in a tabbed window region.  The user may open multiple files in this fashion and switch between them.  Tabs were chosen to allow the user to easily work on multiple windows simultaneously.  This interface choice was inspired by the tabbed web-browsing interface pioneered by Mozilla FireFox.  Each of the tabs can be individually closed, and changes made to each of the files may be saved. 

To create new files, projects, or to open existing projects the user must navigate to the application menu.  From the application menu the user has the following menu choices:

· New Project …

· New File …

· Open Existing Project …

· Save Current Tab

· Save All

· Quit
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Figure 5: Application Menu Sketch

The new project menu opens the new project window.   In it the user can select the project type.  This list will be created on runtime based on the installed project templates detected in the template directory.  User can also browse the file structure and select the appropriate user info file to use.  User can also select a location to create the project directory. Once the user is done s/he can click OK and create the project. 

Once the project is created the user may select “New File” from the menu.  A new window will popup and the user may select the file type.  File type options will be loaded based on the type of project selected.  In this window user can create a namespace for the file and also add an unlimited number of classes.  When the user is done s/he can click OK and create the file.  The file will also appear in the project-file browser.  

User may also open a project.  This brings up a standard windows file browser window where a user may select a project directory.

The context diagram below demonstrates the interaction of the Code Generator app with its external environment. The user provides inputs through the GUI. The result of an analysis is also displayed on GUI. the Code Generator generates error messages as needed and responds to error conditions with the help of suitable error handlers. App relies on the file system to handle file operations.
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Figure 6: Context Diagram
6.
Critical Issues

Flexibility

Since software is designed from the ground up to be flexible enough to adapt to changing requirements.  Code Generator is based on a template architecture.  All resulting outputs are generated by a combination of:

· UI inputs

· File type templates

· Project type templates

· User Information XML Document

None of the resulting documents are built through the code.  Instead the code processes information for the above sources and generates output from them.  Furthermore the UI options are not hardwired.  UI functions will be built at run-time from the templates detected at runtime.  

For the initial release of the product C# in  Visual Studio 2003 is to be supported.  However, with additional templates it should be trivial to add support for new languages and templates like Java, C++, or even Lisp in a variety of IDEs.  For example support could be added for Apple’s xCode, or Metrowerks Codewarrior.  All these changes can be made with minimal if any changes to the code.  

Usability

The ease of use for this product is critical.  The overall purpose of this software is to make a programmer’s life simpler, not harder.  Use of the application should save a programmer time and effort.  To this end the interface must be straight forward enough that a programmer can understand the software with minimal documentation. All program features must be carefully chosen to balance ease of use with functionality. 

Complexity

The complexity of the product  should be minimal.  The basic functionality of the product is simple it takes templates, userdata, and IO processes them to fill out the template and returns a resulting file.   The processing element should be as minimal and generic as possible to facilitate flexibility.  If there is a high degree of program complexity it will be very difficult to support additional forms and protocols in the future.  To facilitate this a relatively small set of modules will be used, which will rely as much as possible of the templates.

User entered values violate C# naming convention/rules,

Problem: Any other language has rules and naming conventions for elements such as name-space, classes, and interfaces. Naming conventions are guidelines that represent best practices for the language, and they may be violated.  Rules, however, cannot be violated. If they are the program will not compile.

Analysis:  (1) The app may prevent the user from selecting, or even entering names that violate language rules/conventions. (2) The app could assume that the user knows what s/he is doing and allow the user to choose any name.  (3) The app could allow the user to select any name but provide a warning.  (4) The app can block the user from entering rule violations, but allow convention violations and provide a warning for them.  

Resolution: Option 4 best adheres to the overall deisgn philosophy of the project. The user may in some cases want to do something strange like violate language convention.  However, if a user violates a rules the app will assume that it’s a mistake.  This allows the app to help the user without treating the user like a child.  


Are files generated on a per project or a per-file basis

Problem: Files can be generated on a per-file basis, a per-project basis, or a hybrid of both. While in general users will create files as part of new or existing projects it is conceivable that they might want to create individual files quickly on the fly.  The UI must be altered to support the chosen method of file generation.

Analysis:  (1) Accommodate the occasional rare need to create individual files.  (2) Do not provide a mechanism for individual generation. 

Resolution:  For the current release option 2 will be selected. If users need to create individual files they can do it as part of an existing project and remove the file from the project in Windows.   Option 1 will be a Level 2 feature. 

User changes to the code break compilation

Problem: One of the requirements is that the code resulting from the app should compile.  But another is that the user shall be able to modify the code.  Users make mistakes that may prevent the code from compiling.  

Analysis: Conflicting requirements lead to an ambiguity. (1) the requirement that the resulting code compile can be interpreted as meaning that the code generated before any user-intervention shall compile. (2) the requirement may also be interpreted as the code generate post user intervention shall compile.  (3) It is impossible to both allow the user to edit the files and ensure that the files compile.  Instead the requirement that the code compiles can be interpreted as: the code generated before user-intervention shall compile, and after user intervention it should compile as much as possible.  To ensure this user shall receive warning about compiler errors.  

Resolution: For the current release option one will be followed. However, option 3 will be considered a Level 2 requirement.  

User creates a duplicate file

Problem: User tries to create a file that duplicates a preexisting file name in the working directory. 

Analysis:  (1) window could pop-up and give the user to overwrite the existing file.  (2) user could be prevented from overwriting existing file.  

Resolution: Option 1 best adheres to the design philosophy for the project.  It is careful yet flexible.  

User creates a duplicate class in project

Problem: In creating a class within a file, a user may inadvertently duplicate a preexisting class in another file.  The duplicate declaration of the same class may result in a compiler error.  

Analysis: (1) It’s not clear that this matters from the point of view of the app.  Duplicate classes could be ignored.   (2) Duplicate classes violate programming conventions and may even result in compiler errors and should be prevented.  

Resolution:  Maintaining class information is not explicitly specified in the assignment.  Including such functionality while compelling is too complicated for the initial release.  It is considered Level 2 functionality.  

User’s XML templates are invalid

Problem:  The user may specify the XML file to use for extracting user metadata.  The user may select a source that is invalid. 

Analysis:  (1) Selected file should be checked to see that it is a valid user-data file.  If the file is invalid then a pop-up should appear notifying the user.  

Resolution: option 1.  This is a very standard case of user error that must be handled.

App’s templates are invalid

Problem: The user may attempt to use application templates, which are invalid due to corruption, deletion, or user intervention.  

Analysis:  App can hold basic information about template syntax.  When the app is executed it can check the templates.  If they fail user can be notified to reinstall the app.  However, it will not be a perfect solution.  A basic template syntax check will not catch content problems with the template. Short of storing the template in the application code the templates may be altered.

Resolution:  Template check should be used. 

App’s templates are missing

Problem: Some or all of the app-template files are missing. 

Analysis: (1) if all of the app-templates are missing there is no point in running the app.  App should do a check during execution, if all the templates are missing, a message informing the user should pop-up. After the window is closed the app should close out.  (2) A list of installed templates should be stored in the app directory.  It will initially be populated with the base C# templates.  Since a template architecture is being used new templates may be installed. As new templates are inserted into the template directory this listing of templates should be updated.  When the app starts up the template directory and the template listing should be compared.  Any discrepancies should be noted and the user should be informed via pop-up of any problems.  

Resolution:  1 & 2 should both be adopted for initial release.

User tries to open an invalid file/project directory?

Problem:  The user may attempt to select a directory for a project that lacks a project file.  

Resolution: A pop-up should appear informing the user that the directory chosen is invalid

7.
Summary

Code Generator is currently spec’d to be a useful tool for creating boiler-plate C# code.  Ultimately the software is intended to save time for software developer.  Use of the software will decrease and not increase a developer’s time spent on file generation.  The software has been designed from the ground up with this in mind.  Several cases have been analyzed to anticipate situations that the user may encounter and the minimally invasive solutions to solve these problems.  The software will help prevent basic mistakes but will still give developers the power to do what they want without inference.  

The Code Generator app relies on a template architecture for the boiler-plate code, language rules, and project file types.  Thus, the app may easily adapted to accommodate new languages, project types, and file templates.   Since the templates are easily viewed and edited, users will be free to make changes to accommodate their personal needs/requirements. 

Appendix A:  User Info XML Template

The following is an example XML format for the UserInformation file.  It is a relatively simple format because all the information stored is considered to be in some way describing the user.  Even the user’s System information tells you something about the user, so it is all included in a single XML element.  This also makes adding new fields trivial.

	<CodeGen_UserInfo version=”1.0”>


<Author>Adam Weingarten</Author>


<Email>adweinga@syr.edu</Email>

<Institution>Syracuse Univeristy</Institution>

      <Phone>315-317-3084</Phone>

      <Location>501 Clarendon</Location>

<ComputerModel>Powerbook G4</ComputerModel>

<ProcessorType>G4 </ProcessorType>

<ProcessorSpeed>1ghz </ProcessorSpeed>

<OperatingSystem>OSX </ OperatingSystem>

<OperatingSystemVersionNum>10.4.3</OperatingSystemVersionNum>

</CodeGen_UserInfo >


Figure 7: User Info XML Template

Appendix B:  File Type Template

The following is an example Template for the physical file. In this case the file modeled is a ConsoleApp.  Each section to be customized in the template is surrounded by a set of @<flag>  The use of  the surrounding flags rather than a single flag was chosen to allow template comments that can easily be removed after the template is processed

	/////////////////////////////////////////////////////

//

// Language: @language language Info Inserted Here @language
// Platform: @platform Platform Info Inserted Here @platform
// Author:   @name @name,@Location @Location, @institution @institution

//           @Phone @PHONE, @EMAIL @EMAIL

/*

 * Module Operations:

 * ------------------

 *

 * Public Interface:

 * ------------------
 *

 */

/*

 * Build Process:

 * ------------------

 * Required Files: @FILENAME @FILENAME

 *

 * Compiler Command:

 *   csc /@PROJECTLOCATION @PROJECTLOCATION @FILENAME @FILENAME

 *

 *

 */

using System;

namespace @namespace @namespace

{

   public class @CLASSNAME @CLASSNAME

   {

       public @CLASSNAME @CLASSNAME()

       {

          //

          // TODO: Add constructor logic here

          //

       }

#if (TEST_CONSOLEAPP)

     static void Main (string[] args)

     Console.Write(“\n  Testing Console Application”);

     Console.Write(“\n =============================”);

     @CLASSNAME @CLASSNAME testClass = new @CLASSNAME @CLASSNAME();

     Console.Write(“\n\n”);

#endif

   }

}




Figure 8: File Type Template

Appendix C:  Project File Template

The following is an example template for the C# project file.  It follows Visual Studio 2003 Conventions and will be recognized as a Visual Studio Project.  Regions enclosed by double @labels are recognized by the parser and are replaced with user-entered data.  Program must also be aware of XML references, and file sections since they could be altered after file creation when the labels are presumably removed.  

	<VisualStudioProject>

    <CSHARP

        ProjectType = "Local"

        ProductVersion = "7.0.9466"

        SchemaVersion = "1.0"

        ProjectGuid = "{@GUID 2A0AFE18-4206-4484-BE3A-1385E7F5AC71 @GUID}"  

    >

        <Build>

            <Settings

                ApplicationIcon = "App.ico"

                AssemblyKeyContainerName = ""

                AssemblyName = "demoFiles"

                AssemblyOriginatorKeyFile = ""

                DefaultClientScript = "JScript"

                DefaultHTMLPageLayout = "Grid"

                DefaultTargetSchema = "IE50"

                DelaySign = "false"

                OutputType = "@TargetType @TargetType"

                RootNamespace = "demoFiles"

                StartupObject = ""

            >

                <Config

                    Name = "Debug"

                    AllowUnsafeBlocks = "false"

                    BaseAddress = "285212672"

                    CheckForOverflowUnderflow = "false"

                    ConfigurationOverrideFile = ""

                    DefineConstants = "DEBUG;TRACE"

                    DocumentationFile = ""

                    DebugSymbols = "true"

                    FileAlignment = "4096"

                    IncrementalBuild = "true"

                    Optimize = "false"

                    OutputPath = "bin\Debug\"

                    RegisterForComInterop = "false"

                    RemoveIntegerChecks = "false"

                    TreatWarningsAsErrors = "false"

                    WarningLevel = "4"

                />

                <Config

                    Name = "Release"

                    AllowUnsafeBlocks = "false"

                    BaseAddress = "285212672"

                    CheckForOverflowUnderflow = "false"

                    ConfigurationOverrideFile = ""

                    DefineConstants = "TRACE"

                    DocumentationFile = ""

                    DebugSymbols = "false"

                    FileAlignment = "4096"

                    IncrementalBuild = "false"

                    Optimize = "true"

                    OutputPath = "bin\Release\"

                    RegisterForComInterop = "false"

                    RemoveIntegerChecks = "false"

                    TreatWarningsAsErrors = "false"

                    WarningLevel = "4"

                />

            </Settings>

            <References>

                @ref this section will vary with target type @ref

            </References>


      </Build>

        <Files>

            <Include>

                <File

                    RelPath = "App.ico"

                    BuildAction = "Content"

                />

                <File

                    RelPath = "AssemblyInfo.cs"

                    SubType = "Code"

                    BuildAction = "Compile"

                />

                <File

                    RelPath = "GetAssemblyInfo.cs"

                    SubType = "Code"

                    BuildAction = "Compile"

                />

                <File

                    RelPath = "GetFiles.cs"

                    SubType = "Code"

                    BuildAction = "Compile"

                />

                <File

                    RelPath = "Test.cs"

                    SubType = "Code"

                    BuildAction = "Compile"

                />

            </Include>

        </Files>

    </CSHARP>

</VisualStudioProject>



	


Figure 9: File Type Template
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