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Introduction

1.1 Purpose of this document

The purpose of this document is to explain which kind of testing is made and which functionalities are being tested. Test is a good metric to understand the stability of a system and this document is focus in particular of the main functionalities of the system.
1.2 Intended Audience
This document is intended to any person interested in testing, steering group members.
1.3 Scope
This document covers testing about the main functionalities of the system.
1.4 Definitions and acronyms
1.4.1 Definitions
	Keyword
	Definitions

	
	

	
	

	
	

	
	


1.4.2 Acronyms and abbreviations
	Acronym or

abbreviation
	Definitions

	RT
	Random Testing

	ET
	Exploratory Testing

	NT
	Normal Testing

	IT
	Integration Testing

	FIT
	Fault Injection Teting

	STT
	State Transition Testing

	ST
	Stress Testing

	PT
	Performance Testing

	FT
	Faulty testing

	GDC
	Guido Di Campli

	PD
	Paolo D’Amelio

	GP
	Giovanni Piemontese

	ASN1
	Abstract Syntax Notation One

	XSL
	eXtensible Stylesheet Language

	BER
	Basic Encode Rules


1.5 References

Final Requirement Document;

Final Design Document;

2. Test-plan introduction
System can be identified in three modules as is show in the following figure:
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In this system an user selects an ASN1 grammar and it will be showed on a TreeView using a XML file (“TREEVIEW GENERATOR” module and GUI module are used to do this). User selects grammars and generates XSL file (XSL GENERATOR module).
3. Test items
In according with the previous picture, the following section explain the main functionalities of each module.

3.1 TREEVIEW GENERATOR
Treeview Generator is the module called when a customer select an ASN1 file using the GUI. This file is converted in XML because BER (grammar for ASN1) is really difficult to handle and to manipulate.
3.2 GUI

GUI is responsible for TreeView generation using the translated XML file. GUI also is responsible for items selection/deselection, cleaning function, generation start routine, files managing and output control.

3.3 XSL GENERATOR
It is responsible to generate a XSL file.
4. Features to be tested

We tried to test all functional requirements and some no-functional requirements.
5. Features not to be tested

There are no particular features that are not be tested. 
6. Approach
The used approaches are mentioned and described in the following subsections.

6.1 Random Testing
Random Testing consists in testing general functionalities without a metric using only the tester instinct.
6.2 Exploratory Testing

Exploratory testing is an approach in software testing that is concisely described as simultaneous learning, test design and test execution.
6.3 Normal Testing

Normal Testing is driven by Tester and by his ability to understand the system and the requirements.
6.4 Integration Testing

Integration Testing include 2 or more component/module of a system.
6.5 Fault Injection Testing

Fault injection is used to test the system robustness to recover from the fault. In this project the common fault injection technique is used to study the limitation of software and also to know the advantage of using fault injection technique. The different observations are found during the fault injection, for example error handling, impact of development time and testing time.

6.6 State transition Testing

State Transition Testing consists in a sort of driven testing. It uses State Transition diagram to describe part of the system or a sub-domain of functionalities.  The following figure show the state transition diagram used to create Test Cases.
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6.7 Stress Testing

Stress testing is a form of testing that is used to determine the stability of a given system or entity. It involves testing beyond normal operational capacity, often to a breaking point, in order to observe the results.
6.8 Performance Testing

Performance Testing consists in study the workload of the system and look how it reacts and studying time, work complete and other performance characteristics.

6.9 Faulty Testing Testing

Faulty Testing consists in give wrong value to the system and see how it react.
7. Item pass/fail criteria


[image: image3]
7.1 Installation and Configuration

 How does installation and configuration affect the testing?
7.2 Documentation problems

There are no particular problem in this documentation
8. Suspension criteria and resumption requirements

All tests that need user interaction (such as select grammar, press button) can be paused and restart without any affection in test result.
9. Environmental needs
Environment doesn’t need something in particular.
9.1 Hardware

The only required system is a system able to start the application.
9.2 Software
Test cases were launched using Windows Vista.
10. Test procedure

10.1 Test case specifications

10.1.1 Select/Deselect single nodes – RT001
Description: Select/Deselect single nodes using TreeView and the panel on the right.

Test type:  Random Testing
Input definition:

a) Choose an ASN.1 File clicking on toolbar;

b) Select single Nodes from showed TreeView;

c) Deselect nodes.

Output definition:

Test pass and show the expected results. Tested with nrtrde.asn1.
10.1.2 Clean button functionalities – RT002
Description: Test if Clean button is able to clean all the panel and restart a new application.

Test type:  Random Testing

Input definition:

a) Choose an ASN.1 File clicking on toolbar;

b) Select single Nodes from showed TreeView;

c) Deselect nodes;

d) Press Generate button;

e) Press Clean button.

f) Try to start another instance.

Output definition:

Test pass and show the expected results. Tested with nrtrde.asn1.
10.1.3 Color Test – ET001

Description: Test TreeView color visualization.

Test type:  Exploratory Testing

Input definition:

a) Choose an ASN.1 File clicking on toolbar;

b) Select single Nodes from showed TreeView;

c) Looking for color hierarchy.

Output definition:

Test pass and show the expected results. Tested with nrtrde.asn1.
10.1.4 Checkbox de-selection – ET002

Description: Test checkboxes during selection and de-selection of items.

Test type:  Exploratory Testing

Input definition:

a) Choose an ASN.1 File clicking on toolbar;

b) Select single Nodes from showed TreeView;

c) On the right panel deselect elements and look if the corresponding element is uncheck on TreeView.

Output definition:

Test pass and show the expected results. Tested with nrtrde.asn1.
10.1.5 Hierarchy Testing - NT001
Description: Looks if green color functionalities on TreeView works or not.

Test type:  Normal Testing

Input definition:

a) Choose an ASN.1 File from toolbar;

b) Select Nodes from showed TreeView;

c) If all children are selected or node has no child the node color will be green.
Output definition:

Test pass and show the expected results. Tested with nrtrde.asn1.
10.1.6 Hierarchy Testing 2 - NT002

Description: If red color functionalities on TreeView works or not.

Test type:  Normal Testing

Input definition:

a) Choose an ASN.1 File from toolbar;

b) Select Nodes from showed TreeView;

c) If node has one/different unchecked nodes the node color will be red.
Output definition:

Test pass and show the expected results. Tested with nrtrde.asn1.

10.1.7 Hierarchy Testing 3 - NT003

Description: If black color functionalities on TreeView works or not.

Test type:  Normal Testing

Input definition:

a) Choose an ASN.1 File from toolbar;

b) Select Nodes from showed TreeView;

c) All unselected nodes are black.
Output definition:

Test pass and show the expected results. Tested with nrtrde.asn1.

10.1.8 ASN2TreeView – IT001

Description: Test BER TO XML module and some GUI module funcionalities.

Test type:  Integration Testing

Input definition:

a) Choose an ASN.1 File from toolbar;

b) Double click on selected file;

c) Wait for TreeView.

Output definition:

This Testing include the module that Read ASN1 file into XML file and the module that takes XML file and show it in a TreeView. Test Case 1 passes. Passed with nrtrde.asn1. 

10.1.9 Generate Button – IT002
Description: Test all system modules.
Test type:  Integration Testing

Input definition:

a) Select an ASN.1 File from toolbar;

b) Select Nodes from showed TreeView;

c) Click on Generate;

d) Select the appropriate path to store the file.

Output definition:

In more detail this is a system Testing but we can consider it as an integration testing that uses all the system’s components. Test Case 2 passes with nrtrde.asn1. 

10.1.10 XPath Test – FIT001
Description: Test the XPath function.

Test type:  Fault Injection Testing

Input definition:

This is a part of code that we use to store information in XPath format.

ORIGINAL CODE:

if(application_attr != "")

                    app_parent = "C[@T=\"" + application_attr + "\"]/";

                else

                    app_parent = "C/";
Fault injection wants that we change code and look to the system at runtime.

MODIFIED CODE:

if(application_attr == "")

                    app_parent = "C[@T=\"" + application_attr + "\"]/";

                else

                    app_parent = "C/";

EXPECTED RESULT:

xpath= "C[@T=\"[APPLICATION 1]\"]/C[@T=\"[APPLICATION 2]\"]/C/C[@T=\"[APPLICATION 3]\"]/P[@T=\"[APPLICATION 34]\" and @name=\"imsi\" and @type=\"OCTET STRING\"]"

ACTUAL RESULT:

xpath= "C/C/C[@T=\"\"]/C/P[@T=\"[APPLICATION 34]\" and @name=\"imsi\" and @type=\"OCTET STRING\"]"

Output definition:

This test case proves that the original code is right. The expected result is what we need to start the next module.

10.1.11 Add button Testing – FIT002
Description: Test add button.

Test type:  Fault Injection Testing

Input definition:

The tested class is addBtn_Click(object sender, EventArgs e).

This is a part of code that we use to update the TreeView status (check/uncheck boxes or node color) using the visit(TreeNodeCollection) method call.

ORIGINAL  CODE:

private void addBtn_Click(object sender, EventArgs e)

        
{

            rightSide.Items.Clear();

            TreeNodeCollection trList = treeView1.Nodes;

            visit(trList);

Hiding the method visit(TreeNodeCollection) the result will be change.
MODIFIED CODE:

        private void addBtn_Click(object sender, EventArgs e)

        
{


            rightSide.Items.Clear();

            TreeNodeCollection trList = treeView1.Nodes;

            //visit(trList);
EXPECTED RESULT:

Nodes added.

ACTUAL RESULT:


Application crash.

Output definition:

Test case proves the validity of the original version of code.

10.1.12 From “Start” to ”Grammar Selection” Testing – STT001
Description: Test the first 3 states of transition diagram.

Test type:  State Transition Testing

Input definition:

a) Choose an ASN.1 File;

b) Select single Nodes from showed TreeView;

c) Deselect nodes.

Output definition:

Test Case 1 passes with nrtrde.asn1. 
10.1.13 From “Start” to ”Grammar Selection” Testing 2 – STT002 
Description: Test the first 3 states of transition diagram with different data compared to the previous test.

Test type:  State Transition Testing

Input definition:

a) Choose an ASN.1 File;

b) Select all Node from showed TreeView;

c) Deselect all Node from showed TreeView.

Output definition:

Test Case 2 passes with nrtrde.asn1. 

10.1.14 From “Start” to ”Code Generation” Testing – STT003
Description: Test the entire state diagram.

Test type:  State Transition Testing

Input definition:

a) Choose an ASN.1 File;

b) Select all Node from showed TreeView;

c) Deselect some Node from showed TreeView;

d) Press Generate button.

Output definition:

Test Case 3 gives the expected value using nrtrde.asn1 file. 

10.1.15 TreeView Stress Testing – ST001
Description: Test Treeview visualization.

Test type:  Stress Testing

Input definition:

a) Choose an ASN.1 File;

b) Click repeatedly and quickly on TreeView checkbox.

Output definition:

Test Case 1 not passes with nrtrde.asn1. It is a bug caused by Windows Framework. The method Update is a Framework call used to refresh the TreeView. If user is faster than compiler, TreeView lost data. 

10.1.16 Size Stress Testing – ST002
Description: Test system with big size file.

Test type:  Stress Testing

Input definition:

a) Choose an ASN.1 File;

b) Wait for TreeView.

Output definition:

Test Case 2 pass with file <= 50k. We haven’t files greater than 50k.

10.1.17 Load Testing – PT001
Description: Understanding of how long time need the system to load a file of big dimension.
Test type:  Performance Testing

Input definition:

a) Click Open;

b) Select an ASN.1 File > than 40k;

c) Wait for TreeView visualization.

Output definition:

The system needs several seconds to load it, a value between 4 seconds and 7 seconds and it depends by machine. System passed the test case.

10.1.18 Generation of a large amount of selected node – PT002
Description: Look the whole system in execution using a big file.
Test type:  Performance Testing

Input definition:

a) Click Open

b) Select an ASN.1 File > than 40k;

c) Select all nodes;

d) Click on generate.

Output definition:

Test case pass. It spends the major time in Treeview visualization
10.1.19 Wrong File loading – FT001
Description: SelectTry to give a wrong file to the system.

Test type:  Faulty Testing

Input definition:

a) Click Open

b) ASN.1 File is selected by default.

Output definition:

Test Case 1 passes with nrtrde.asn1. Have a default file selection is useful to prevent errors during the TreeView creation. The only way to force the system is put “*.*” into the label to select files.

10.2 Test plan

We want show a table that resumes all the test cases made.

	TEST NAME
	VERDICT
	COMMENT

	1. Select/Deselect single nodes
	Pass
	This functionality works.

	2.Cleaner button functionality
	Pass
	This functionality works.

	3.Color Test
	Not pass
	We fix the problem and now this functionality works.

	4.Checkbox deselection
	Not pass
	We fix the problem and now this functionality works.

	5.Hierarchy Testing
	Pass
	Green color appears correctly.

	6.Hierarchy Testing 2
	Pass
	Red color appears correctly.

	7.Hierarchy Testing 3
	Pass
	Black color appears correctly.

	8.ASN2TreeView
	Pass
	This functionality works.

	9.Generate Button Test
	Pass
	This functionality works.

	10.XPath Testing
	Pass
	This functionality works.

	11.Add Button Testing
	Pass
	This functionality works.

	12.From “Start” to ”Grammar Selection” Testing
	Pass
	This functionality works.

	13.From “Start” to ”Grammar Selection” Testing 2
	Pass
	This functionality works.

	14.From “Start” to ”Code Generation” Testing
	Pass
	This functionality works.

	15.TreeView Stress Testing
	Not pass
	We discover a Bug. It depends by Windows framework.

	16.Size Stress Testing
	Pass
	This functionality works.

	17.Load Testing
	Pass
	This functionality works but is not totally performing.

	18.Generation of a large amount of selected node
	Pass
	This functionality works but is not totally performing.

	19.Wrong File loading
	Pass
	This functionality works but it should be forced by user.


11. Responsibilities

11.1 Developers
The whole MDH team is responsible for testing 
11.2 User representative
Guido Di Campli – Normal Testing, Random Testing, Integration Testing, State Transition Testing, Performance Testing, Stress Testing, Normal Testing, Random Testing, Faulty Testing.
Paolo D’Amelio - Performance Testing, Stress Testing, Normal Testing, Random Testing, Fault Injection Testing.
Giovanni Piemontese – Performance Testing, Stress Testing, Normal Testing, Random Testing.
12. Risks and contingencies
 List risks related to testing and how could they be avoided (do not list risks related to deliverables failing the test and avoiding them by skipping the testing!!!)
13. Approvals

	Name
	Title
	Date

yyyy-mm-dd
	Signature
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