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1. Introduction

1.1 Purpose of this document

The purpose of this document is to show everyone interested in this project an overview of the technologies we have used while developing and programming this project. Making easy for them to learn the way we have used them and making easier as well future improvements from their side.
1.2 Document organization

The document is organized as follows: 

· Section 1, Introduction, describes contents of this guide, used documentation during developing process etc.

· Section 2,  General overview, contains a general description of application functionality
· Section 3, Technical requirements for running CourseBuilder Standalone

· Section 4, Source code directory structure 

· Section 5, Detailed component description, describes how our components work

· Section 6, Storage format specification, shows how we store our application data

· Section 7, External libraries we used in our application

1.3 Intended Audience

The intended audience is:

· Group Members , to have a general overview of our application functionality and how it was created

· Future Developers will find it easier to improve  our project if they understand how it works
· Customer and Supervisor who would like to know the inner workings of our application
1.4 Scope

This report will describe how our application works from a technical standpoint. It will provide an overview of main components and how they function by themselves and how they interact with other components. It is meant as a broader and additional explanation to comments we made in our source code.
1.5 Definitions and acronyms

1.5.1 Definitions

	Keyword
	Definitions

	component
	group of code that represents an independent part of our application


1.5.2 Acronyms and abbreviations

	Acronym or

abbreviation
	Definitions

	SVN
	Subversion version control system

	XML
	Extensible Markup Language

	GUI
	Graphic User Interface

	GUID
	Global unique identifier

	DLL
	Dynamic link library


1.6 References


· Course Builder Requirements Document

· Course Builder Design Description Document

· Course Builder Technical Documentation

2. General overview

2.1 Technologies used

CourseBuilder Standalone is a .Net 2.0 application built using the C# programming language. Visual Studio 2005 was used to develop both code and the GUI. Courses and configuration data were stored in the XML format. Translated user interface text is stored in plain text format. 

We used ApacheFop library for creating PDF reports. For displaying synchronization information we used an open source grid component called SourceGrid. It enables easy embedding of controls and display data as a table. For synchronization of course data we used Subversion. Communicating with the SVN repository was done using SubversionSharp library. Unit testing was performed with the NUnit framework. 

2.2 Overview of functionality

2.2.1 User interface

Upon starting CourseBuilder Standalone the main screen with available courses and options is displayed to the user.  From the main screen the user can access these components using the toolbar:

· Course component for adding and editing existing course

· Storage component for deleting a course or saving all courses

· Reports component for generating PDF reports about a specific course
· Synchronization of courses with the repository

· Workload analysis for reviewing workload of a course

· Options component for reviewing and changing settings

Creating a new course and editing an existing course is shown in the same window while other components appear in a separate dialog.

2.2.2 Components

The main component in CourseBuilder Standalone is the Course component. It consists of the Course class that represents an actual course and all the methods for manipulating an existing course or creating a new course. Courses also have functionality for finding differences between them and merging changes with a newer version of themselves.
Saving and retrieving all saved courses is the responsibility of the Storage component. 
The user can collaborate on editing courses by synchronizing courses with a SVN repository. This functionality is in the Synchronization component. It uses the SubversionSharp library for communicating with the repository, retrieving courses and sending courses to the repository. It is also responsible for creating a list of conflicts between local courses and repository courses.

Reports component is used for generating PDF reports from course data. It uses the ApacheFop library and stores the reports on disc.
Workload analysis component generates a report on workload from course data.
3. Technical requirements

CourseBuilder Standalone was tested on Windows XP, Windows 2003 Server and Windows Vista. It requires .Net 2.0 framework to be installed. Also for viewing generated PDF reports a PDF viewer is needed.
Subversion repository we used was version 1.3. 

There is no need to install any external components we used for creating CourseBuilder Standalone since they are bundled together with the application.
The minimum monitor resolution for using CourseBuilder Standalone is 1024x768 with 16bit color. 

4. Source code directory structure
	Directory
	Description

	Core Base Classes
	Base classes for all Course related classes

	Core - Objectives
	Course objectives classes

	Core - Activities
	Course activities classes

	Core - Roles
	User roles classes

	Core - Topics
	Course topics classes

	Core - Resources
	Resource classes that are referenced from a course

	Core - Courses
	main Course classes

	Core - Storage
	Storage and synchronization classes

	Core - Workload Analysis
	Workload analysis class

	Core - Reports
	Report generation class

	CourseBuilder - Standalone
	User interface classes and designed forms

	Builds/Release
Builds/Debug
	Holds compiled application together with all DLL libraries needed


Source code is organized in projects under a common Visual Studio solution. 
CourseBuilder –Standalone folder holds the user interface project and it depends on all other projects. All projects except CourseBuilder – Standalone generate a DLL file. The executable file and all the DLLs are copied to the Builds folder depending on the type of compilation (Release or Debug). Also all external libraries and language files are copied to the Builds folder.
5. Detailed component description

5.1 Core components
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5.1.1 Base Course classes

CourseElement class is the base class of all Course related data classes. It holds basic information about course data and methods for finding differences and merging changes for that data. Every CourseElement instance can be identified with a unique GUID.
Activity, Objective, Topic, Resource and Role classes are concrete classes used in the main Course class for holding specific information. They have no other methods apart from those derived from CourseElement. Each of these concrete classes, except Topic, can have a type. Their types are defined in their respective ActivityType, ObjectiveType, ResourceType and RoleType classes. These types also have SimpleContainer derived classes for holding them in a container
5.1.1.1 Activity
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This class represents a course activity that can influence a grade and has an impact on workload of any role involved. It can be related to any other part of the course or have prerequisites that need to be completed before.

5.1.1.2 Topic
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Topic class represents a course topic that can be time limited. It also can be related to other course elements or have course elements as prerequisites.

5.1.1.3 Objective

[image: image4.png](from CoreObjectives)

&1 tyeecue

atons LiteT1->Guid>

requistes List<T1->Guid>





Objective class represents a course objective. It can have a type that is defined by the ObjectiveType class instance. It also contains its relationships and prerequisits.
5.1.1.4 Role
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Role class represents a specific person by setting the Name attribute of its base class. It cal also be an anonymous role like “teacher” or “student”. 
.

5.1.1.5 RoleWorkload
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Holds information about workload a role has. It is used for generating reports and warning users of exceeding a limit in certain users’ workload.
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SimpleContainer class is the base class for all containers that hold CourseElement derived classes. It has methods for adding and deleting CourseElement classes. It can also search for a string in classes it holds and return a list of instances of those classes. All CourseElements it holds can be returns in the form of a list. To be able to synchronize with newer SimpleContainer instance it also has methods for finding differences with other SimpleContainer instances and merging changes from those instances.
5.1.2 Course classes
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Course class is central to our application. It contains all information about a course It also has methods for adding and removing CourseElements, relationships with other CourseElements and prerequisites of CourseElements. It can have a password that is stored as an SHA2 hash. If the frozen flag is set to true then a Course instance can not be changed and can not be synchronized with the repository. Course class has some additional methods for finding conflicts between Course instances and can merge changes from other Course instances.

5.2 Storage component
CourseDataManager class handles storing and retrieving courses from a specified directory. It is also used for deleting courses from a specified directory. Every method needs a path on which to operate. 
Important functions are:

· SaveCourses which stores all users courses to the selected folder

· DeleteCourse which removes a course from the specified folder

· LoadCourses loads all courses in the users saved courses folder and returns them as a list

· FreezeCourse copies a course to a special FreezedFiles folder so that they can’t be changed or synchronized

We store every course on disk as a file in XML format. Course class has a method called SaveData that converts itself into an XML tree which we serialize to disk. There is also a LoadData method that populates the Course back from a deserialized XML tree we read from disk.

5.3 Synchronization

SVNManager class is used for communicating with a SVN repository. It uses the SubversionSharp library to connect, retrieve course data and commit course data to the repository. Main functions are:
· CheckoutCourses gets all courses from repository into the LatestFiles folder

· UpdateCourses checks if there are any new changes from the repository and updates files in LatestFiles folder

· CommitCourses sends users courses to repository

· DeleteCourse removes a course from the repository

Synchronization is performed in these steps:

1. Retrieve latest courses from repository

2. Compare latest courses with users local courses

3. If there are any conflicts create a list of conflicts for the user interface

4. Receive the list of resolved conflicts from the user interface

5. Merge changes to users local courses

6. Send all courses back to the repository

7. Delete any courses in repository that user deleted locally

The difficult part in synchronization is finding differences in users local courses with courses in repository. This was accomplished using C# reflection. Instead of hard coding comparison of each and every property of a class, we used reflection to dynamically find all properties and then compare them between courses. This way the synchronization code did not grow even though we added properties to our base classes.
5.4 Reports
ReportsManager class generates a PDF report from a specified course.
5.5 Workload analysis

WorkloadAnalyzer class creates a workload report and can report problems in workload for a specified course and role.
5.6 User interface

5.6.1 Overview
Our user interface was designed using the Visual Studio form designer. Main window consists of a toolbar with access to all components and a view that can show all courses, edit a specific course or create a new course. Other components open their own modal dialog while the main window is suspended.
5.6.2 Multiple language support

Multi language support was achieved by loading the selected language file and setting all text on all controls to that language. 

5.6.3 User options

Users options are stored using .Net 2.0 configuration options xml file called CBSettings.properties. Please refer to MSDN documentation on how to make changes to it. This file is specific to the user logged on to Windows and is stored in their personal documents folder.
User can set the location of Subversion repository and his username and password for it. Also she can have her changes always saved and also saved after exiting. Location of the stored course data can also be specified.

6. Storage format specification
Every course is stored in its own xml document. The GUID from CourseElement is used as the name of the xml document i.e. 6966b50f-7165-42a9-a31f-59f34751376e.xml
Example Course XML file:
<course>


<!—- Course base information -->

  <course_element>

    <guid>5fb4edd3-1394-4484-8c3d-fdcbe7f1ce9e</guid>

    <name>IvkiTest</name>

    <description>mooooje4</description>

    <priority>2</priority>

  </course_element>


<!—- list of role types -->

  <role_types_list>

    <role_types>

      <role_type>

        <course_element>

          <guid>864da78a-5b95-4abb-9687-86692f6fa18e</guid>

          <name>Teacher</name>

          <description>asdfs</description>

          <priority>0</priority>

        </course_element>

      </role_type>

    </role_types>

  </role_types_list>

<--! list of activites -->  
<activities>

    <activities>

      <activity>

        <course_element>

          <guid>f11aae0b-e7dd-4faa-bbf1-ffd11e835a71</guid>

          <name>Predavanje</name>

          <description>Uvodno predavanje</description>

          <priority>0</priority>

        </course_element>        

        <grading_percentage>77</grading_percentage>

        <relations>

          <guid>a2b1ac8b-4a6d-46b2-b5a4-f8ad5eda43a9</guid>

        </relations>

        <prerequisites />

      </activity>

</activities>

</activities>

<--! list of objectives -->  

<objectives>

    <objectives>

      <objective>

        <course_element>

          <guid>f244bebe-a7a5-46e4-9d78-3d5ee87caa9e</guid>

          <name>Bla</name>

          <description>ascompletedftest</description>

          <priority>3</priority>

        </course_element>        

      </objective>

    </objectives>

</objectives>

<--! list of roles -->

  <roles>

    <roles>

      <role>

        <course_element>

          <guid>9d08434b-f4d3-4be9-a122-97c828ae3aab</guid>

          <name>probna</name>

          <description>

          </description>

          <priority>0</priority>

        </course_element>

        <type>864da78a-5b95-4abb-9687-86692f6fa18e</type>

        <anonymous>False</anonymous>

      </role>

    </roles>

  </roles>  

</course>

7. External libraries
SubversionSharp is an open source library used for communicating with our Subversion repository. It is written in for .Net 2.0 framework and covers most of the Subversion API. It is very easy to use but the documentation is only available for the original Subversion API.

ApacheFop library was used for generating PDF reports.

NUnit framework was used for creating unit tests. It adds the ability of creating and running tests for our code without running the whole application.
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