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1. Introduction

1.1 Purpose of this document

The purpose of this document is to provide the team members, supervisors and the customer with a test plan and specification of CourseBuilder Standalone. It contains information about tests with actual and expected results, list of all test items, lists of all features that will be tested, test procedure, etc.

1.2 Intended Audience

 Intended Audience is:
· customers
· supervisors
· steering group
· Team members

1.3 Scope

This document contains information of testing done in this project for checking if all the requirements are supported by the application and it works correctly, and results of performed tests. 
1.4 Definitions and acronyms
1.4.1 Definitions
	Keyword
	Definitions

	C#
	is an object-oriented programming language developed by Microsoft as part of their .NET initiative

	.NET
	(network) is a generic top-level domain (gTLD) used on the Internet's Domain Name System.

	Test
	Group of checks done to the system by developers

	Environment
	Union of system and software used for run and develop the program


1.4.2 Acronyms and abbreviations
	Acronym or

abbreviation
	Definitions

	DBACLNT
	Database administrator client 

	OS
	Operative system

	NUnit
	Software for developing test code for programs written in c#.

	Dos
	Denial of service (attack on service in order to lower its functionality)

	DDos
	Distributed denial of service (DoS performed from many locations)


1.5 References

· CourseBuilder Standalone design description document
· CourseBuilder Standalone requirements document

These documents are available in FERWeb website.

2. Test-plan introduction
All the critical classes in the project were tested with the NUnit (an application for developing the test classes to test the code written in Microsoft Visual Studio .Net). The basic functionality of the classes is tested and tried to find any bugs by testing the code. Besides automated tests with NUnit, testing was also performed by team members in typical program usage. Both automated and user tests don’t guarantee certainty that code tested is without bugs, but they were very helpful in finding and eliminating most obvious bugs in the CourseBuilder application.
In that way, core classes which are basis for functionality (data storage, data handling, business logic, etc) were tested more utterly than graphical user interface or reports generator and workload analyzer.
3. Test items
Each core class item is tested by writing the code individually for all the classes that constitute the core class item.
· Core Activities

· TestActivity.cs

· TestActivities.cs

· TestActivityTypes.cs

· Core Courses

· TestCourse.cs

· TestCourses.cs
· Core Objectives

· TestObjective.cs

· TestObjectives.cs

· TestObjectiveTypes.cs
· Core Resources

· TestResource.cs

· TestResources.cs

· TestResourceTypes.cs
· Core Roles

· TestRole.cs

· TestRoles.cs

· TestRoleTypes.cs

· TestRoleWorkload.cs

· Core Topics

· TestTopic.cs

· TestTopics.cs

· Core Base Classes

· TestCourseElement.cs
· TestSimpleContainer.cs
4. Features to be tested
The basic functionality of the core classes is tested. The basic functionality of synchronization and storage part are also tested. Except these automated tests, there were typical user tests in program usage.
Some more important user tests:

· synchronization in normal environment, without Internet connection and in case of collisions

· reports generator on typical courses

· workload analysis on typical courses

· working in graphical user interface

5. Features not to be tested
In our program we’ve used some components which are open source and we didn’t test them. In a sort of way, we anticipated that they will perform well. However, we built in mechanisms for recovering if any of those components fails.
In list, these are components/features not tested:

· network-related functionality – with network problems there are problems with making synchronization, however, that’s part of 

· PDF writer components – we assumed that they produce valid and good PDF files

· SVN client component – we assumed that SVN client is stable and it doesn’t make mess with data files on synchronization

· Resilience to server crashes – we didn’t tested SVN server during high-load stress, network attacks (DoS, DDos), on slow Internet connections etc.

· SVN server – quality of version control, data manipulation and security on server haven’t been tested, they depend on version of SVN server installed

· other technologies used – we didn’t tested components of .NET framework which were used but we were careful not to use some components which have known bugs and workarounds

· there were no automated tests of graphical user interface and some parts of integration of GUI and the program core

6. Approach
The basic functionality of all classes is tested by Sreedhar Danturthi. The functionality for storage and synchronization is tested by Tvrtko Bedekovic. Considering all other tests performed by users, all team members were participating the testing.
6.1 Approach to configuration and installation
All automated tests were written with use of NUnit framework and they require only NUnit in order to run them. NUnit sets up the test classes automatically and we can run the classes in the NUnit GUI which also notifies the errors (if any...).

NUnit doesn’t require any special installation procedure or configuration. For usage of NUnit in order to run tests, it’s required to have installed Microsoft .NET framework 2.0 or higher.
7. Item pass/fail criteria
The test is passed when we get notified by the result of the test class as “Test passed in xxxx seconds” other wise NUnit will notify us with the failure in the output box and also the error cause.

The most of tests passed first time. Tests which didn’t pass were examined, as well as classes which were tested. In most of failure cases there were bugs in classes which were fixed after those tests.
During the further development of CourseBuilder application, tests were changed according to needs.
7.1 Installation and Configuration
There were no requirements considering installation and configuration environment for performing tests.
7.2 Documentation problems
There were no documentation problems.
8. Suspension criteria and resumption requirements
The automated testing of the entire application takes very small amount of time (about 20 seconds), and there were no needs to limit the testing.
Considering user testing, we were focused on main functionality and typical usage of program during our tests.
9. Environmental needs

In this chapter we’ll discuss hardware, software and other resources needed in order for normal usage of CourseBuilder – Standalone application in both standalone and collaboration modes.
9.1 Hardware
9.1.1 Needs for CourseBuilder – Standalone application

· Personal computer (desktop, laptop, server, …)
· 128 MB RAM
· 10 MB hard disk space (system partition)
· screen with resolution 1024x768 or higher

· network access to SVN server (only for collaboration mode)

9.1.2 Needs for server (only for collaboration mode)
· Anything that runs SVN server
9.2 Software
9.2.1 Needs for CourseBuilder – Standalone application

· Microsoft Windows XP or higher
· Microsoft .NET framework 2.0 or higher/compatible 

· PDF viewer (Adobe Reader 7.0 recommended)

9.2.2 Needs for development and testing of CourseBuilder – Standalone

· Microsoft Windows XP or higher

· Microsoft Visual Studio 2005

· Microsoft .NET Framework 2.0 or higher/compatible
9.2.3 Needs for server (only for collaboration mode)

· SVN server 1.2 or higher

9.3 Other
9.3.1 For collaboration mode
· SVN administrator
10. Test procedure

10.1 Test case specifications
Here are listed automated tests written in C# with included NUnit library and tests were executed under NUnit.
10.1.1 Test Activity
Description
Creating the activity and testing the functionality of activity class. Filling activity “a” and activity “a1” with data. Testing properties Name, Description and GradingPercentage for class Activity. Comparing properties between activities “a” and “a1”.
Test type
Positive.
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.
10.1.2 Test Activities
Description
Testing the functionality of class Activities. Making 3 objects (“as1”, “as2”, “as3”) of type Activities, filling them with objects of type Activity, comparing objects “as1”, “as2”, “as3”.
Test type
Positive
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.
10.1.3 Test Activity Types
Description
Testing the functionality of Activity Types. Creating 2 objects („at1“, „at2“) of type ActivityType. Filling their properties Name, Description and Priority with random strings. Comparing objects „at1“ and „at2“. 
Test type
Positive
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.

10.1.4 Test Course

Description
Testing the functionality of Course. Making two objects of type Course, filling their properties and comparing those 2 objects.
Test type
Positive
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.

10.1.5 Test Courses

Description
Testing the functionality of Courses
Test type
Positive
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.

10.1.6 Test Objective
Description
Testing the functionality of Objective. Making two objects (“obj1”, “obj2”) of type Objective. Filling “obj1” with data. Saving data from “obj1” and loading them back into “obj2”. Comparing properties of “obj1” and “obj2”.
Test type
Positive
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.

10.1.7 Creating and manipulating a resource

Description
Testing changing a value of resource property, storing data, loading stored data and comparings original and loaded data.
Test type
Positive

Preconditions
None

Input definition
Click on a test button

Output definition
"test passed"

Remarks
None

10.1.8 Creating and manipulating resources

Description
Testing adding resource elements, storing data, loading stored data and comparing original and loaded data.
Test type
Positive

Preconditions
None

Input definition
Click on a test button

Output definition
"test passed"

Remarks
None

10.1.9 Creating and manipulating a resource type and resource types

Description
Testing adding resource type to resource types, changing value of properties.
Test type
Positive

Preconditions
None

Input definition
Click on a test button

Output definition
"test passed"

Remarks
None

10.1.10 Creating and manipulating a role

Description
Testing changing value of role properties, storing data, loading stored data, comparing roles.
Test type
Positive

Preconditions
None

Input definition
Click on a test button

Output definition
"test passed"

Remarks
None

10.1.11 Creating and manipulating roles

Description
Testing adding role elements to roles, comparing elements of roles lists, storing data, loading stored data and comparing loaded and original data.
Test type
Positive

Preconditions
None

Input definition
Click on a test button

Output definition
"test passed"

Remarks
None

10.1.12 Creating and manipulating role types

Description
Testing adding role type elements to role types, comparing elements of role types, storing data, loading stored data and comparing original with loaded data.
Test type
Positive

Preconditions
None

Input definition
Click on a test button

Output definition
"test passed"

Remarks
None

10.1.13 Creating and manipulating a role workload

Description
Testing changing value of role workload properties. Properties tested: TheUser, TimeAssessment, TimeExecution, TimePreparation, MoneyAssessment, MoneyExecution, MoneyPreparation.
Test type
Positive

Preconditions
None

Input definition
Click on a test button

Output definition
"test passed"

Remarks
None

10.1.14 Testing class Topic functionality
Description
Testing the functionality of Topic. Filling properties Priority, Duration, StartDate, EndDate, Name, Description, Prerequisites and Relations of one topic. Saving data and loading stored data to another object of type Topic. Comparing original and loaded data.
Test type
Positive
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.

10.1.15 Testing class Topics functionality

Description
Testing the functionality of Topics. Making 3 objects of type Topic, adding them to objects of type Topics and comparing equality of lists. 
Test type
Positive
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.

10.1.16 Testing class CourseElement functionality

Description
Testing the functionality of CourseElement. Filling properties Name, Description and Priority of object of type CourseElement. Saving data, loading saved data to another object of type CourseElement. Comparing original data with loaded data.
Test type
Positive
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.

10.1.17 Testing class SimpleContainer functionality

Description
Testing the functionality of Simple Container. Adding objects of type CourseElement to SimpleContainer objects. Comparing objects of type SimpleContainer.
Test type
Positive
Preconditions
None.
Input definition
None.
Output definition
Test passed.
Remarks
None.

10.2 Additional testing (Error handling included)
10.2.1 Testing freeze option
Description
Freezing a course
Test type
Positive

Preconditions
Created course

Input definition
1. Click on the course in My Courses list

2. Click on a button Freeze

(Alternative way: Right-click on a course in My Courses list, then click on Freeze option in context menu).
Output definition
New item is added in My Frozen Courses list with the name of the selected course and current date. If a course was already frozen on current date, it will be replaced by new version.
Remarks
None
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10.2.2 Testing Clipboard Paste Course operation
Description
Paste copied course
Test type
Positive

Preconditions
Created course

Input definition

1. Right-click on a course in My Courses list

2. Click on Copy course option in context menu

3. Right-click anywhere in My Courses list

4. Click on Paste course in context menu

Output definition
New item is added in My Courses list with the name of the selected course and “CopyOf” in front of it

Remarks
If a copied course is deleted before pasting it, paste will not work 
10.2.3 Testing Clipboard Paste Course Element operation
Description
Paste copied course element

Test type
Positive

Preconditions
Created course, created course element of type Objective, Topic, Activity, Resource or Role

Input definition

1. Double-click on a course in My Courses list

2. Right-click on the course element in one of the treeViews
3. Click on the Copy course element option in context menu

4. Right-click anywhere in the treeView
5. Click on Paste course element in context menu
Output definition
New node is added in current treeView with the name of the selected course element and “CopyOf” in front of it.
Remarks
It is possible to select paste option more than one time and therefore have several course elements with the same name (CopyOf…). To differentiate them user should change their names in Edit Course Element layout. Pasting a course element in a non-corresponding treeView (for example, pasting an objective in Activities treeView) is not allowed.
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10.2.4 Testing Clipboard Paste Course Element operation from one course to another course
Description
Paste copied course element to another course

Test type
Positive

Preconditions
2 created courses, created course element of type Objective, Topic, Activity, Resource or Role

Input definition
1. Double-click on a course in My Courses list

2. Right-click on the course element in one of the treeViews

3. Click on the Copy course element option in context menu

4. Go back to main layout using Back button

5. Double-click on another course in My Courses list

6. Right-click anywhere in the corresponding treeView

7. Click on Paste course element in context menu

Output definition
New node is added in current treeView with the name of the copied course element. Pasted course element doesn’t have its type, relations or prerequisites set.
Remarks
It is possible to select paste option more than one time and therefore have several course elements with the same name. To differentiate them user should change their names in Edit Course Element layout. Pasting a course element in a non-corresponding treeView (for example, pasting an objective in Activities treeView) is not allowed.
10.2.5 Testing Clipboard Cut and Paste Course Element operation
Description
Paste cut course element

Test type
Positive

Preconditions
Created course, created course element of type Objective, Topic, Activity, Resource or Role

Input definition
1. Double-click on a course in My Courses list

2. Right-click on the course element in one of the treeViews

3. Click on the Cut course element option in context menu

4. Right-click anywhere in the treeView

5. Click on Paste course element in context menu

Output definition
When a course element is cut, it disappears from the current treeView. When pasted, it appears. Paste course element option in the context menu is disabled.
Remarks
None
10.2.6 Testing Clipboard Cut and Paste Course Element operation from one course to another course
Description
Paste cut course element to another course

Test type
Positive

Preconditions
2 created courses, created course element of type Objective, Topic, Activity, Resource or Role

Input definition

1. Double-click on a course in My Courses list

2. Right-click on the course element in one of the treeViews

3. Click on the Cut course element option in context menu

4. Go back to main layout using Back button

5. Double-click on another course in My Courses list

6. Right-click anywhere in the corresponding treeView

7. Click on Paste course element in context menu

Output definition
When a course element is cut, it disappears from the current treeView. When pasted in another course it appears in the corresponding treeView. It is also deleted from the course we cut it from. Pasted course element doesn’t have its type, relations or prerequisites set. Paste course element option in the context menu is disabled.
Remarks
None
10.2.7 Testing drag & drop operations for adding relations
Description
Drag & drop the relation

Test type
Positive

Preconditions
Created course, several course elements (not of the same type) created

Input definition

1. Double-click on a course in My Courses list

2. Double-click on a course element of any type except Role

3. Drag an element of different type than selected element type from Repository Browser, current course
4. Drop the element in corresponding relations list

Output definition
New element is added in the relations list. If there is already the same element in the list, nothing will happen.

Remarks
If editing a role, relations lists are disabled. Dropping an element into a non-corresponding relations list isn’t allowed. Creating a relation of the same type as edited element isn’t possible.
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10.2.8 Testing adding of an prerequisite
Description
Add the prerequisite

Test type
Positive

Preconditions
Created course, several course elements created

Input definition

1. Double-click on a course in My Courses list

2. Double-click on a course element of any type except Role

3. Click on Edit prerequisites button on the properties tab

4. Drag an element from one of the tabPages on the right side of the form

5. Drop the element in the prerequisites list

(Alternative way: double-click on the element)

Output definition
New element is added in the relations list. If there is already the same element in the list, nothing will happen.

Remarks
Roles do not have prerequisites. Adding edited element to its own prerequisites isn’t possible.
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10.2.9 Testing “Create” action for course element type
Description
Create a course element type
Test type
Positive

Preconditions
Created course
Input definition

1. Double-click on a course in My Courses list

2. Click on Add course element button

3. Click on Edit types button

(Alternative way: Click on Edit types on the properties tab when editing an element)

4. Enter the name of the type and click Create new

Output definition
New element is added in the Current course types list. If there is already the element with the same name in the list, nothing will happen.

Remarks
When an existing element in the Current course types list is selected, button Create new will be enabled. User has to change at least one letter in the name (or add it) to be able to add the new element to the types list by clicking on Create new button.
10.2.10 Testing Clipboard Copy action for course element type from one course to another course
Description
Copy a course element type from another course

Test type
Positive

Preconditions
2 created courses, created type

Input definition

1. Double-click on a course in My Courses list

2. Click on Add course element button

3. Click on Edit types button

(Alternative way: Click on Edit types on the properties tab when editing an element)

4. Select another course on the select course combo box

5. If that course contains corresponding element types, they will be shown in the list below the combo box

6. Select the element from that list and click Copy to current course button

(Alternative way: double-click on it or drag & drop it to the list on the left)

Output definition
New element is added in the Current course types list. If there is already the element with the same name in the list, nothing will happen.

Remarks
None
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10.2.11 Testing creating a course element in the Course Overview layout window
Description
Create a course element in the Course Overview layout

Test type
Positive

Preconditions
Created course

Input definition

1. Double-click on a course in My Courses list

2. Click on Add course element button

(Alternative way: Right-click anywhere on the treeView and select Add course element option from context menu)

3. Fill in the desired data and click on Create button

Output definition
If prior to selecting Add course element no parent treeView node was selected, user is able to create any of the main 5 elements (Objective, Topic, Activity, Resource or Role). Even the tabPage corresponding to the selected treeView will be in focus. When an element is created it is shown in the treeView.
If the user selects a parent treeView node (of any type except Role) prior to clicking on Add course element button, (or right-clicking on that node and selecting Add course element option from context menu) he will not be able to create the element of the same type. This is because, now, he is creating a new element which will be added to relations of the selected element. When an element is created, it will be shown as a child node of the selected element node. Also, the treeView that contains elements of the same type as the created element will show that element (but as a parent node) and it will have the selected element as a child node.
Remarks
None
10.2.12 Testing creating of course element in the Repository browser
Description
Create a course element in the Repository browser

Test type
Positive

Preconditions
Created course

Input definition

1. Double-click on a course in My Courses list

2. Double-click on a course element to get to Course Element Edit layout
3. Click on any of the following buttons: Create objective, Create topic, Create activity, Create resource or Create role, on the Current course tabPage

4. Fill in the desired data and click Create

Output definition
Newly created element is shown in the corresponding list in the Current course tabPage. If the created element is of the same type as the one being edited, its name will be added in the comboBox Select element, and it will be shown in the Selected element part of the form if the currently edited element has high enough priority.
Remarks
None
10.2.13 Testing deleting of course element in the course overview window
Description
Delete a course element in the Course Overview layout

Test type
Positive

Preconditions
Created course, created course element

Input definition

1. Double-click on a course in My Courses list

2. Click on the course element (parent node)

3. Click on the Delete course element button

(Alternative way: Right-click on the course element and select Delete course element option from context menu)

Output definition
Selected element is removed from the current treeView. It is also removed from relations of all course elements (no course element has it as a child node any more). It is removed from prerequisites too, which can be checked by clicking on Edit prerequisites button in the Course Element Edit layout.
Remarks
Deleting a child node in a treeView isn’t possible. This is because child nodes represent relations and are of type that doesn’t “match” the current treeView. It also wouldn’t be clear if user wants to delete a relation or to delete the course element. Deleting a relation is done in Course Element Edit layout by clicking on Delete relation button.
10.2.14 Testing of deleting a course element from the Repository browser
Description
Delete a course element in the Repository browser

Test type
Positive

Preconditions
Created course, created course element

Input definition
1. Double-click on a course in My Courses list

2. Double-click on the course element

3. Click on the course element in the Repository browser, on Current course tabPage

4. Click on Delete button

Output definition
Selected element is removed from the current list. If the deleted element was the one being edited, the next one of the same type will be selected and its properties will be shown in properties tabControl. If the deleted element was the last one of its type, then the Course Overview layout will be shown.

Remarks
None.

10.2.15 Testing of creating a topic
Description
Create a topic

Test type
Positive

Preconditions
Created course
Input definition
1. Double-click on a course
2. Click on Add course element button

3. Fill in the data for topic and click on Create button

Output definition
New topic is added to Topics treeView.
Remarks
User can define start date and duration in days. The program will compute the end date. The same is with defining end date and duration. User can also define start and end date and let program compute the number of days (duration). This works also with changing values on properties tabControl on the Course Element Edit layout.
10.2.16 Testing of creating a resource
Description
Create a resource

Test type
Positive

Preconditions
Created course
Input definition

1. Double-click on a course
2. Click on Add course element button

3. Fill in the data for the resource and click on Create button

Output definition
New topic is added to Resources treeView
Remarks
Time is stored and always showed in hours. Money is stored and always showed in Euros.
10.2.17 Test of adding a role workload
Description
Add a role workload

Test type
Positive

Preconditions
Created course, created role and activity
Input definition

1. Double-click on a course
2. Double-click on an activity

3. Select a role in the Repository browser on Current course tabPage

4. Click on Add button on the workload groupBox on property tabControl

(Alternative way: Drag & drop a role in the role workload list on the property tabControl)

Output definition
New element is added to the role workload list. If there is already the element with the same name in the list, nothing will happen.
Remarks
After adding a role, user can select it and define time and money for preparation, execution and assessment
10.2.18 Testing of Multilanguage support
Description
Change the language

Test type
Positive

Preconditions
None
Input definition
1. Click on Options button

2. Select another language from the comboBox

3. Click on Ok button

Output definition
Text properties of the interface are changed. The next time user opens the application it will have its interface in that language
Remarks
None
10.2.19 Testing Search feature
Description
Search
Test type
Positive

Preconditions
Created course, created course element
Input definition
1. Double-click on a course

2. Double-click on the course element

3. Select Search tabPage on the Repository browser

4. Input search string, select “Search in” and “Type of result” from corresponding comboBoxes and click Search button
Output definition
List shows all the course elements that contain that string
Remarks
None
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10.2.20 Testing options for saving
Description
Change Saving options
Test type
Positive

Preconditions
None.
Input definition
1. Click on Options button

2. Check or uncheck one of the Save options checkboxes

3. Make some change to any of the courses

4. Close then open the application again
Output definition
If neither Save on quit nor Save always is checked, a messageBox is displayed when clicking on Close button asking if program should save changes. Otherwise it saves changes without notifying the user. The change can be seen when the user starts the application again.
Remarks
Saving option will be saved.
10.3 Test plan

We can run tests in any random order. There are no prerequisites for any tests except status mentioned in each test’s preconditions.
11. Responsibilities

11.1 Developers
The testing for all the classes is handled by Sreedhar Danturthi. The testing for the Storage and Synchronization is handled for Tvrtko Bedekovic. User tests were performed by all team members and documented by Dragan Juric. 
11.2 User representative
User had no special requirements on software testing.
12. Risks and contingencies
Still, after so many tests, there is a risk of bugs still present in software. Our testing was comprehensive and it included most of typical code execution paths. After those tests we can say that most critical places in CourseBuilder – Standalone are probably free of bugs. 
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