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Introduction

1.1 Purpose of this document
The purpose of this document is to show that the software has been validated and thoroughly tested according to the customers requirements. It also includes a list of all tests, testing procedures and information for configuration of the testing environments.
1.2 Intended Audience

The intended audience is:

·  REMES GUI team members

· Steering group

· Customer

1.3 Scope

 What does this document cover and what it doesn’t cover
1.4 Definitions and acronyms
1.4.1 Definitions
	Keyword
	Definitions

	Resource Model for Embedded Systems
	System for formal modeling and analysis of embeddd resources such as storage, power, communication and computation

	REMES GUI
	Plugin for eclipse that allows creating/editing REMES models


1.4.2 Acronyms and abbreviations
	Acronym or

abbreviation
	Definitions

	XML
	Extensible Markup Language

	XMI 
	XML Metadata Interchange

	EMF
	Eclipse Modeling Framework

	GEF
	Graphical Editing Framework

	GMF
	Graphical Modeling Framework

	REMES
	Resource Model for Embedded Systems

	MM
	Metamodel


1.5 References

· http://mmunit.sourceforge.net/ 

· Documentation and examples for MMUnit (Tool used for metamodel testing)

· Daniel A. Sadilek, Stephan Weißleder - Testing Metamodels
· Ian Sommerville – Software Engineering, 7th edition

· REMES GUI Requirements definition document

· REMES GUI Design description document

· REMES GUI Installation manual

2. Test-plan introduction

The REMES GUI has been based on EMF and GMF, so it relies heavily on metamodels. So, first part of testing is metamodel testing, and second is classic use-case scenario testing.

2.1 Metamodel Testing

Since our design process and implementation was based on creating base code from metamodel, it was very important that our metamodel was free of errors before resuming development and editing source code files generated by EMF and GMF. 

In case there were some metamodel errors left, that would mean that all models and tools based on it would also have to change, and big part of the code would have to be rewritten. Correcting errors in metamodel is especially expensive later on in the project. 

After some research we found out that the only tool for eclipse that allows systematical and automated testing is MMUnit. MMUnit is the implementation of an approach for automated metamodel testing based on the specification of positive and negative example models. It builds on the Eclipse platform and the JUnit framework. 

Therefore, errors are found late. Dependent artifacts like models or tools may already have been created. Consequently, correcting erroneous meta-models and adapting the dependent artifacts requires additional effort.

Primary reason why we searched for an automated testing tool was abilty to conduct very complex tests,  tests that we probably wouldn’t remember or even think of, and testing process itself can be performed much faster that manual testing. 

The process of testing metamodels in eclipse with MMUnit is as follows:

· We create positive and negative test specifications

· MMUnit derives test models from the test specification

· Metamodel is automatically checked for every derived test model

This method is illustrated on picture below:


[image: image1]
Picture 1. Illustration of metamodel testing process
One of the problems we encountered here was lack of information about working with MMUnit, and lack of positive and negative example models for REMES.

2.2 Use-case scenario testing

The second part of testing was standard use-case scenario testing. Use-case scenarios were based on use-cases from  the requirements definition document. This part of testing was done manually. 

For the use-case scenario testing following process was used:

· Design test case

· Run program following designed use-case scenario

· Observe test results

· Compare to the expected test results

3. Test items
REMES GUI is an Eclipse plugin based on GMF, so there are two main parts that need to be tested:

· Metamodel which served as a starting point for generating base code

· User-related functionality and application behavior which is result of changes made in base code (metamodel is only responsible for specifying which models can be built, and which can not)
4. Features to be tested
The tests cover all of the needed functionality of developed REMES GUI according to requirements definition document. 

It also covers the metamodel correctness, ie. that all instances of metamodel are valid REMES models, and that no REMES models exists that are not instance of our metamodel.
5. Features not to be tested
The features that will not be tested are non-functional requirements such as behavior with different versions of Eclipse and limitation of tools created by the GMF and EMF.
6. Approach

Team members that are assigned to testing will perform the tests listed in this document. 
6.1 Approach to configuration and installation

Person conducting the tests is also responsible for setting up needed environment. 

For automated testing, only requirements are properly installed and configured Eclipse 3.4 with MMUnit 2.0.0. The application itself is not needed, only the metamodel upon which the base code was generated. 

For manual part of the testing, it is necessary to have application correctly installed and configured according to Installation manual and hardwere/software requirements stated in part 9. of this document.
7. Item pass/fail criteria

For the metamodel, after executing the MMUnit generated test class we explicitely get Fail/Pass as output. 
As for the use-case scenario testing, if observed results after the tests don’t match the expected ones, the test will be marked as failed. Also, if in any step during the use-case scenario it is impossible for any reason to continue with following steps, the test will be marked as failed. In case that we successfully finished use-case scenario, and the results we got were same as the ones we expected, test will be marked as passed.
7.1 Installation and Configuration

Installation and configuration don’t have any impact on testing, since the developed software is Eclipse plugin graphical editor, that doesn’t have any aspect which depends on external configuration. Only requirement that differs from the requirements for running the plugin is need for MMUnit plugin to be installed in Eclipse.
7.2 Documentation problems

 It is importane that all documentation that specifies the expected behaviour of plugin, especially requirements definition document is kept up-to-date. The documentation is the reference for testers, and if it is not complete and updated, the following main problems can occur:

· The time spent on test case implementation is wasted if the test cases are incorrect because of bad reference documentation.

· False errors are reported by testers - this takes the time of both testers and developers.
8. Suspension criteria and resumption requirements

For manual part of the testing, it is necessary to restart a testing scenario every time a failure occurs, because the nature of the error could also affect test cases that follow, and then we would have false errors reported in use-cases that would usually pass. Some of the manual tests will require restarting even if the past test case finished succesfully, but that will be explicitly stated in description of those tests. 
Automated part of testing is handled by JUnit, so after MMUnit generates test classes from example models, user should only run it as “JUnit test” and everythin else is automated regardless of errors found.
9. Environmental needs

As it is already stated before, the environment for conducting needed tests is almost the same as the one that is required for running plugin, with addition of MMUnit plugin for eclipse.
9.1 Hardware
Since the REMES GUI is developed as Eclipse plugin, hardware requirements don’t depend on it, but on the Eclipse version that you are running. So, minimal hardware requirements for REMES GUI testing are the same as minimal hardware requirements for the Eclipse version with which you will be working.
9.2 Software
For running tests, minimal software requirements are:

· Eclipse 3.4 or newer one that provides backward compatibility with 3.4

· EclipseUML 2008 3.4.1 (also include GMF/EMF/GEF)

· MMUnit 2.0.0
9.3 Other
The installation manual provides detailed instructions on setting up needed environment for running REMES GUI. MMUnit can be installed via Eclipse‘s Update Manager. 

The update site is: http://mmunit.sourceforge.net/update 
10. Test procedure
10.1 Use-case scenarios
	TEST CASE ID
	TEST TARGET
	EXPECTED RESULT
	ACTUAL RESULT

	PREXUC-1
	Create new project
	To work
	Is working

	PREXUC-2
	Open existing project 
	To work
	Is working

	PREXUC-3
	Save project
	To work
	Is working

	PREXUC-4
	Close project
	To work
	Is working

	PREXUC-5
	Display a tree of project elements in hierarchical order
	To work
	Is working 

	PREXUC-5.1
	Be able to select element of project
	To work
	Is working

	PREXUC-5.1.1
	Delete selected element 
	To work
	Is working

	PREXUC-5.1.2
	View attributes of selected element
	To work
	Is working

	PLTUC-1
	Select an element in the editor window
	To work
	Is working

	PLTUC-2
	Add point to a mode
	To work
	Requirement changed, adding points to a mode is now done automatically when connection is created

	PLTUC-2.1
	Add init point
	To work
	Is working according to updated req. definition

	PLTUC-2.2
	Add exit point
	To work
	Is working according to updated req. definition

	PLTUC-2.3
	Add entry point
	To work
	Is working according to updated req. definition

	PLTUC-3
	Add a connection between modes
	To work
	Is working

	PLTUC-4
	Add conditional connector
	To work
	Is working 

	ATREDUC-1
	View selected element properties
	To work
	Is working

	ATREDUC-2
	Edit selected element properties
	To work
	Is working

	GEDUC-1
	Show timing view 
	To work
	Doesn’t work, shows up message box with “Not yet implemented.” text

	GEDUC-2
	Show functional view
	To work
	Doesn’t work, shows up message box with “Not yet implemented.” text

	GEDUC-3
	Show resource usage view
	To work
	Is working 

	GEDUC-4
	Switch between views
	To work
	Is working


10.2 Test case specifications

10.2.1 Testing of project explorer functionality – PREXUC
10.2.1.1 Create new project – PREXUC-1
Description:  Trying to create new REMES project. 
Test type: positive
Preconditions: 
· At least one empty general project must exist in Eclipse’s project explorer
Input definition:
1. User selects “File” in upper menu and selects “New” and then “Other”

2. User selects ”REMES model” under “REMES” folder in wizard

3. User clicks on next button

4. User enters a project name in the wizard

5. User selects a project to which file model should  be added

6. User clicks on finish button

7. A new REMES model is created as a part of selected project

Output definition:
New REMES model should exist in project explorer under selected project, and REMES model editor with empty model should open.
Remarks: None
10.2.1.2 Open existing project – PREXUC-2
Description:  Trying to open existing REMES project. 
Test type: positive
Preconditions: 
· User must have at least one REMES project saved on disk
Input definition:

1. User starts the program

2. User selects “File” in upper menu and selects “Open File”

3. User selects existing file in file dialogue

4. User clicks on open button
Output definition:

A project based on existing file is created

Remarks: None
10.2.1.3 Save project – PREXUC-3
Description:  Trying to save REMES project which is developed or modified in the editor. 
Test type: positive
Preconditions: 
· User must have a project with REMES model open in the Eclipse’s project explorer
Input definition:

1. User has a project open

2. User selects “File” in upper menu and selects “Save As”

3. User enters a filename in file dialogue

4. User clicks on save button

5. The project is now saved to a file with selected filename

Output definition:
On the selected location should exist the file with the choosen name, that contains complete information about REMES project that was saved.
Remarks: 
In case user is editing a already existing file, there will be possibility of selecting “Save” in 2. step instead of  “Save As”. The result should be the same, except there will be no need to enter desired filename, the one that is already open will be updated with new information. 
10.2.1.4 Close project – PREXUC-4
Description:  Trying to close REMES project. 
Test type: positive
Preconditions: 
· At least one opened REMES project must exist in Eclipse’s project explorer
Input definition:



1. User has a project open



2. User selects “File” in upper menu and selects “Close”

3. A popup will ask if user wants to save before exiting



4. User clicks on no button



5. The project is now closed without being saved

Output definition:

The selected project should appear as closed in Eclipse’s project explorer.
Remarks: 
In case user selects “yes” instead of “no” in step 4., only difference is that project will be saved before closing. 
10.2.1.5 Display a tree of project elements in hierarchical order – PREXUC-5
Description:  Display tree-view of project elements
Test type: positive
Preconditions: 
· At least one opened REMES project must exist in Eclipse’s project explorer
Input definition:

1. User clicks on “+” sign next to REMES model/element to expand tree view

2. User clicks on “-“ sign next to REMES model/element to collapse  tree view

Output definition:

This user should be able to continue this process recursively until the complete tree is expanded/collapsed.
Remarks: None
10.2.1.6 Be able to select elements of a model – PREXUC-5.1
Description:  Trying to select element of a model 
Test type: positive
Preconditions: 
· At least one  REMES project must exist in Eclipse’s project explorer with at least one element that can be selected
Input definition:

1. User selects the selection tool in the palette
2. User clicks on the element that he wants to select
Output definition:

The element in editor window is selected.
Remarks: 
Element can also be selected through project explorer tree-view.
10.2.1.7 Delete selected element – PREXUC-5.1.1
Description:  Delete element of a REMES project. 
Test type: positive
Preconditions: 
· At least one REMES model element should be selected
Input definition:

1. User right clicks on selected element
2. User clicks “Delete” on menu

Output definition:

Selected element should disappear both from tree view and editor window.
Remarks: 
Same as for PREXUC-5.1, it should make no difference whether the element is selected in tree-view or in editor window.
10.2.1.8 View attributes in a selected element – PREXUC-5.1.2
Description:  View attributes of a selected element
Test type: positive
Preconditions: 
· At least one REMES model element should be selected
Input definition:

1. User right clicks on selected element

2. User selects “Show Properties View”
Output definition:

Selected element’s properties should be visible in bottom of the editor..
Remarks: 
Same as for PREXUC-5.1, it should make no difference whether the element is selected in tree-view or in editor window.
10.2.2 Testing of palette  functionality – PLTUC
10.2.2.1 Select an element in the editor window – PLTUC-1
Description:  Trying to select element of a model 
Test type: positive
Preconditions: 
· At least one  REMES project must exist in Eclipse’s project explorer with at least one element that can be selected
Input definition:

1. User selects the selection tool in the palette

2. User clicks on the element that he wants to select

Output definition:

The element in editor window is selected.
Remarks: 
Element can also be selected through project explorer tree-view.
10.2.2.2 Add point to a mode – PLTUC-2
Description:  Add point to a mode. 
Test type: positive
Preconditions: 
· REMES project must already be opened in editor
Input definition:

1. User moves the mouse cursor over the wanted point element in the palette

2. User clicks once on the point element and holds the mouse button

3. User drags the element from the palette to the edge of the wanted mode

4. User releases the mouse button

Output definition:

The mode now has point of selected type.
Remarks: 

This requirement was changed before testing, and although that functionality still exists it cannot be tested in this manner. 
10.2.2.3 Add init point – PLTUC-2.1
Description:  Adding init point to a mode 
Test type: positive
Preconditions: 
· User must have a project with REMES model open in the Eclipse’s project explorer
Input definition:

1. User creates a connection between modes
2. Corresponding init point should be created with connection
Output definition:
The modes should now contain init point.
Remarks: None
10.2.2.4 Add entry point – PLTUC-2.2
Description:  Adding entry point to a mode 
Test type: positive
Preconditions: 
· User must have a project with REMES model open in the Eclipse’s project explorer
Input definition:

1. User creates a connection between modes

2. Corresponding entr  point should be created with connection

Output definition:
The modes should now contain entry point.
Remarks: None
10.2.2.5 Add exit point – PLTUC-2.3
Description:  Adding exit point to a mode 
Test type: positive
Preconditions: 
· User must have a project with REMES model open in the Eclipse’s project explorer
Input definition:

1. User creates a connection between modes

2. Corresponding exit point should be created with connection

Output definition:
The modes should now contai exit point.
Remarks: None

10.2.2.6 Add a connection between modes – PLTUC-3
Description:  Trying to add connection between modes 
Test type: positive
Preconditions: 
· At least one  REMES project must exist in Eclipse’s project explorer with at least two element that can be selected
Input definition:

1. User clicks once to select the connection tool
2. User clicks on the first mode and holds the mouse button
3. User moves cursor over the other mode

4. User releases the mouse button

5. User enters a name for the connection

Output definition:

The named  connection between modes is created.
Remarks: None
10.2.2.7 Add conditional connector – PLTUC-4
Description:  Add conditional connector.
Test type: positive
Preconditions: 
· At least one  REMES project must exist in Eclipse’s project explorer with at least two element that can be selected
Input definition:

1. User clicks once to select conditional node in the palette

2. Then user selects the node that he wants to make conditional

Output definition:

Selected element should disappear both from tree view and editor window.
Remarks: 
Same as for PREXUC-5.1, it should make no difference whether the element is selected in tree-view or in editor window.
10.2.3 Testing of attribute editor functionality – ATREDUC
10.2.3.1 View selected element properties – ATREDUC-1
Description:  Trying to view selected element properties
Test type: positive
Preconditions: 
· At least one REMES model element should be selected
Input definition:

1. User right clicks on selected element

2. User selects “Show Properties View”
Output definition:

Selected element’s properties should be visible in bottom of the editor..
Remarks: 
Same as for PREXUC-5.1, it should make no difference whether the element is selected in tree-view or in editor window.
10.2.3.2 Edit selected element attributes – ATREDUC-2
Description:  Trying to edit selected element attributes
Test type: positive
Preconditions: 
· Test case ATREDUC-1 should be run first
Input definition:

1. User starts the program

2. User selects “File” in upper menu and selects “Open File”

3. User selects existing file in file dialogue

4. User clicks on open button
Output definition:

A project based on existing file is created

Remarks: None

10.2.4 Testing of graphical editor functionality –GEDUC
10.2.4.1 Show functional view – GEDUC-1
Description:  Displays model in functional view. 
Test type: positive
Preconditions: 
· At least one REMES model opened in current project
Input definition:

1. User selects “View” in the upper main menu

2. User then selects “Functional view”

Output definition:

The editor window now shows information based on the selected view.
Remarks: None

10.2.4.2 Show timing view – GEDUC-2
Description:  Displays model in timing view.
Test type: positive
Preconditions: 
· At least one REMES model opened in current project
Input definition:

1. User selects “View” in the upper main menu

2. User then selects “Timing view”

Output definition:

The editor window now shows information based on the selected view.
Remarks: None

10.2.4.3 Show functional view – GEDUC-3
Description:  Displays model in resource view. 
Test type: positive
Preconditions: 
· At least one REMES model opened in current project
Input definition:

1. User selects “View” in the upper main menu

2. User then selects “Resource view”

Output definition:

The editor window now shows information based on the selected view.
Remarks: 
This is also the default view.

10.2.4.4 Switch between views – GEDUC-4
Description:  Switch between different views. 
Test type: positive
Preconditions: 
· At least one REMES model opened in current project
Input definition:

1. User selects “View” in the upper main menu

2. User then selects View he wants
Output definition:

The editor window now shows information based on the selected view.
Remarks: 
See test cases GEDUC-1, GEDUC-2 and GEDUC-3
10.3 Test plan
Use-case scenario tests do not require any specific order, so they can be done in which ever order user chooses, or even done separately. However, some of the test cases require that there are already existing REMES projects available to user conducting tests, so user should create at least two different test models before running the tests that are connected to opening and merging of existing projects. 
Automated tests also do not require any specific order, and they can be done with any example REMES models, not just the ones we used. Everything user needs to do is create a model, specify is it a positive or negative example model, generate test class, and run them as JUnit test.
11. Responsibilities

11.1 Developers

Developers responsibilities are to test their part of the code and provided functionality during the development process. They also need to be completely familiar and understand the requirements and design related documentation, so the implementation is compatible with test specification. 

In the testing phase, developers have to be available at least once a day on skype, or if that is impossible, check the google groups DSD_REMES group messages at least twice a day, for communication with the testers. Also, they need to inform tester whenever one of the errors are resolved. 
11.2 User representative

Customers have no special responsibilities during the testing. They should be available for discussing testing results and how to deal with failed/misunderstood requirements. 
12. Risks and contingencies

Additional errors could be introduced with future versions of Eclipse and EMF/GMF/GEF, but since we can not effect on development of aforementioned products,  that doesn’t fall under our responsibility. However, that kind of risk is almost negligible, and if necessary can be avoided by using the exact versions of software that were listed under 9.2.
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