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1. Introduction

1.1 Purpose of this document

This document provides information about the verification and validation phase. This phase took place at the end of the project but as well during the developing phase. 

1.2 Intended Audience

 Mainly we want to let all the members have a lookup on what we tested, so everyone can add new test and increase the test coverage. Secondarily it is available for people outside the project, like external testers, so they can also know what is tested and what the result is.
1.3 Scope

The document includes all the test cases with results done after finishing the development phase. We also tested modules before adding them to the main project, especially for clean new piece of code from syntax errors and unexpected behavior.
1.4 Acronyms

	Acronym or

abbreviation
	Definitions

	TC
	Test Case

	AU
	Anonymous User

	NOR
	Normal User (Registered User)

	MOD
	Moderator

	ADM
	Administrator


1.5 References

To test the system and fill this document we followed the requirements definition document which was created at the first phase of the project. We also used the use cases available in the design document, making sure all the features are well tested.
2. Test-plan introduction

The aim of this phase is to test the whole project providing coverage of the system which includes all the main features and some checks to small parts. To do it we divided all the features in 4 different classes:

1. Anonymous user

2. Registered user

3. Moderator 

4. Administrator

Since it is a website, we decided to test it with the two main browsers: Mozilla Firefox and Internet Explorer version 6 and above.

3. Test items

In order to have a good control of the project, especially to make it easy to modify, we divided it in four layers:

1. Data

2. Service 

3. Web application

4. Client module

3.1 Data layer

Contains the data present in the database. Testing on the database was not a specific work. We adapt the initial one modifying the tables when needed. Each operation in upper levels is also a test on the database.
3.2 Service

Includes all the queries done to the database and provides data and services to the Web Application. We tested each query after the creation and then as service from the Web application.

3.3 Web Application

Is the part available for users, includes the Html part and also Javascript, AJAX and the interaction with Google Maps. This part is the most hard to test, because there are a lot of features and sometimes it is not possible to test all the instances thoroughly.
4. Features to be tested

The Features that will be tested are the requirements found below:

	Identity
	Status
	Priority
	Description
	Source

	
	Main application core
	

	MAC-1
	I
	1
	Insert Departure and Arrival destination
	AN

	MAC-2
	I
	1
	Users choose type of travel offered by Google

Driving

Walking 

Public transportation 
	AN

	MAC-3
	I
	1
	User chooses type of advice (Default user preferred are automatically checked)
	AN

	
	Database
	

	DBU-1
	I
	1
	Registered users have to be able to write advices
	NOR

	DBU-2
	I
	1
	Users can flag advice as inappropriate
	NOR

	DBU-3
	I
	1
	Users can report content (flag and comments)
	NOR

	
	Manage application
	

	MA-1
	I
	1
	Admin has to be able to delete or modify an advice 
	ADM, MOD

	MA-2
	I
	1
	Admin can promote an user as Moderator
	ADM

	MA-3
	I
	1
	Admin can remove inappropriate users and all their content
	ADM, MOD

	MA-4
	I
	1
	Moderator and admin can remove flags if content is ok
	ADM,
MOD

	
	Web application
	

	WA-1
	I
	1
	User should be able to register
	AN

	WA-2
	I
	1
	Registered users have to be able to do login and logout
	NOR


5. Features not to be tested

The user uses our website to find route. We use Google maps to find user’s route, but we cannot test if the route is right or not because we call some Google’s functions and we show only the result of these called.
6. Approach

 To test the project we used different approaches. The main we refer are:
· Normal test – consists in testing the features trying to cover all the requirements
· Component test – consists in testing each component alone, before integrates it in the system
· Random Test – consists in  select some random part to add more test to Normal test and to go deeply in some parts
· Faulty testing – consists in trying to feed the system with strange/invalid values, and see how the system reacts
· Integration test – consists in testing modules after their integration in the system 
· Stress test – consist in simulating different access and watch if the system  performance decrease or if the system crashes
6.1 Approach to configuration and installation

Our project is a website and it doesn’t need to be installed and/or configured by client. 
7. Item pass/fail criteria

	Test name
	Result
	Description

	Normal test
	OK
	All the tests gave the expected results

	Component test
	OK
	All the tests gave the expected results

	Random test
	OK
	All the tests gave the expected results

	Faulty testing
	PASS with some bugs
	We found some problems in the system when strange input is given.

	Integration test
	OK
	All the component are well integrated


7.1 Installation and Configuration

Our project is a website and it doesn’t need to be installed and/or configured by client.
7.2 Documentation problems

Being that all the other documents were already done when we made the final test,  we did not found any problems in writing this document and also in searching test cases.
8. Suspension criteria and resumption requirements

The most of the tests executed on website are very short and fast and they take few second to be done. There is a test where can be paused and continued as nothing happened. It is shown an example below:
· A user can inserts a new marker on map and after that other users can comment it and if there is an error or bug when the new comment is insert, we don’t need to insert again the marker but we can remove the bug and insert the comment on the same marker.
9. Environmental needs

9.1 Hardware

· Laptop or Desktop

9.2 Software

· Windows XP/Vista or Unix like OS
· Browser (Mozilla, IE, etc.)

9.3 Other

· Internet connection

10. Test procedure

10.1 Test case specifications

10.1.1 ADM- BTWmaps
10.1.1.1 Adding new user – ADM-BTWmaps-001
Description: 

Add new user and the user doesn’t exist into database.

Test type:

Test type – “POSITIVE” (To insert a new user into database the user doesn’t exist into it and all the user’s fields must be filled) 

Test type – “NEGATIVE” (Because the username already exists)

Preconditions:

All the user’s fields must be filled (username, password, name, etc.) and the username’s field must be unique.
Input definition:

1. Fill in the user’s form (username’s field must be unique otherwise the website throws an alert).

2. Click the button “Save”

Output definition:

The expected output is “Registration successfully. To check if the user is entered into the database, use pgAdminIII tool to run see the user table and check if the new user is really there
10.1.1.2 Deleting user – ADM-BTWmaps-002
Description: 

Delete user from database.

Test type:

Test type – “POSITIVE” (User with username “test” is deleted from database)

Preconditions:

The user must be exist into database
Input definition:

1. Sign in website as administrator user

2. Click on Administration task and Add/Delete user

3. Select a user and click the button “Delete”

Output definition:

If the test is OK the user deleted is not in the user list. When the user is deleted it is possible check the table user_login to know that the user is really deleted.

10.1.1.3 Insert new user with different password – ADM-BTWmaps-003

Description: 

Try to insert a new user but there is mismatching between password’s field and repeat password’s field.

Test type:

Test type – “POSITIVE” (A message is shown and the password must be changed, password’s field and repeat password’s field must be equal).

Preconditions:

No preconditions.

Input definition:

1. Fill in the registration’s form

2. Password’s field and repeat password’s field must be different

3. Click the button “Save”

Output definition:

A message is shown “Password mismatched or less than 4 characters” and the password must be changed, password’s field and repeat password’s field must be equal.
10.1.1.4 Delete flag – ADM-BTWmaps-004

Description: 

Administration check the marker flagged and if there is an inappropriate marker the administrator can remove the marker.

Test type:

Test type – “POSITIVE” (deleting the inappropriate marker)

Preconditions:

The marker must be flagged.

Input definition:

1. Add a new marker

2. Click on the marker and click the button flag

Output definition:

Advice selected is deleted and to check it we can check the table “advice” and the advice is not in the table.

10.1.1.5 Un-flag advice – ADM-BTWmaps-005

Description: 

If an advice is flagged but it is right the administrator can un-flag the advice and it is not deleted.

Test type:

Test type – “POSITIVE” (Advise is un-flagged that is the flag is deleted and the advice is not deleted)

Preconditions:

The marker must be flagged.

Input definition:

1. Add a new marker

2. Click on the marker and click the button flag

Output definition:

Advice selected is not deleted but only the flag is deleted and to check it we can check the table “advice” and the advice is there.

10.1.1.6 Add new property – ADM-BTWmaps-006

Description: 

Add new property in the table advice_category.

Test type:

Test type – “POSITIVE” (adding new property)

Preconditions:

Only an administrator or moderator can insert a property.

Input definition:

1. Sign in website as administrator user

2. Click on Administration

3. Click on advice

4. Click on properties

5. Fill in the property’s fields and click Save

Output definition:

If all the fields are filled the new property is inserted in the database and to check it we can read the values in advice_category table.

10.1.1.7 Delete property – ADM-BTWmaps-007
Description: 

Delete a property in the table advice_category.
Test type:

Test type – “POSITIVE” (deleting the property)

Preconditions:

Only an administrator or moderator can delete a property.
Input definition:

1. Sign in website as administrator user

2. Click on Administration

3. Click on advice

4. Click on properties

5. Select the property on the list in the button of the page and click the button “Delete” to delete it.

Output definition:

Property is deleted from database and to check it we can read the values in advice_category table.
10.1.1.8 Add new category – ADM-BTWmaps-008

Description: 

Add new category in the table advice_category.
Test type:

Test type – “POSITIVE” (adding new category)

Preconditions:

Only an administrator or moderator can insert a category.

Input definition:

1. Sign in website as administrator user

2. Click on Administration

3. Click on advice

4. Click on properties

5. Fill in the category’s fields and click Save

Output definition:

If all the fields are filled the new category is inserted in the database and to check it we can read the values in advice_category table.

10.1.1.9 Delete category – ADM-BTWmaps-009

Description: 

Delete a property in the table advice_category.

Test type:

Test type – “POSITIVE” (deleting the category)
Preconditions:

Only an administrator or moderator can delete a category.

Input definition:

1. Sign in website as administrator user

2. Click on Administration

3. Click on advice

4. Click on properties

5. Select the category on the list in the button of the page and click the “Delete” button to delete it.

Output definition:

Category is deleted from database and to check it we can read the values in advice_category table.

10.1.1.10 Search user in the list – ADM-BTWmaps-010
Description: 

Administrator can search a specific user because he can promote/demote/sent an email/delete an/to user.

Test type:

Test type – “POSITIVE” (User found in the list)

Preconditions:

The user has to exist in the database otherwise the result will be empty.

Input definition:

1. Sign in website as administrator user

2. Click on Administration

3. Insert the name of username and click the Search button.

Output definition:

If the username exist we can see it in the list otherwise the list will be empty.
10.1.1.11 Enable categories and properties – ADM-BTWmaps-011

Description: 

Administrator can enable some categories and properties, in this way he/she can see advices on the map with categories/properties enabled.

Test type:

Test type – “POSITIVE” (Categories and properties enabled)

Preconditions:

Category and property must exist and the user must know the administration privilege.

Input definition:

1. Sign in website as administrator user

2. Click on Administration

3. Click on “Categories” or “Properties” and enable category/property.

Output definition:

If the category or property is enabled, the administrator can see specific advice on the map (advice with category/property chosen by administrator).
10.1.1.12 Administrator send user an email – ADM-BTWmaps-012

Description: 

Administrator can send user an email (open webpage to send an email).

Test type:

Test type – “POSITIVE” (Webpage opened and ready to sent the email)

Preconditions:

Administrator privileges.

Input definition:

1. Sign in website as administrator user

2. Click on Administration

3. Choice a user and click the link “Email” to send user an email.

Output definition:

A user receives the email from BTWmaps’ administrator.

10.1.1.13  Administrator can modify the flag’s comment – ADM-BTWmaps-013

Description: 

Administrator can modify the flag’s comment when it is right or wrong.

Test type:

Test type – “POSITIVE” (Flag comment modified)

Preconditions:

Administrator privileges.

Input definition:

1. Sign in website as administrator user

2. Click on Administration

3. Click on “Flags” button, choice the flags and modify it.

Output definition:

Flag’s comment is modified.

10.1.1.14 The Administrator can add a new marker – ADM-BTWmaps-014

Description: 

Administrator can add new marker on the map.

Test type:

Test type – “POSITIVE” (Marker added)

Preconditions:

Administrator privileges.

Input definition:

1. Sign in website as administrator user

2. Search a city

3. Insert a new marker

Output definition:

Marker modified. We can check in the database the new marker added, it is in the “advice” table.

10.1.1.15 The Administrator can flag an existent marker – ADM-BTWmaps-015

Description: 

Administrator can flag an existent marker when it is wrong.

Test type:

Test type – “POSITIVE” (Flag added)

Preconditions:

Administrator privileges.

Input definition:

1. Sign in website as administrator user

2. Select the marker

3. Click the link “Flag”

Output definition:

Advice flagged.

10.1.1.16 Administrator can promote a normal user to moderator – ADM-BTWmaps-016

Description: 

Administrator can promote a normal user to moderator.

Test type:

Test type – “POSITIVE” (Normal user promoted to moderator can make some administrator task)

Preconditions:

Administrator privileges.

Input definition:

1. Sign in website as administrator user

2. Select a user.

3. Click “To moderator” button to promote a user.

Output definition:

Normal user promoted to moderator can make some administrator task
10.1.1.17 Administrator can demote a normal user to moderator – ADM-BTWmaps-017

Description: 

Administrator can demote a normal user to moderator.

Test type:

Test type – “POSITIVE” (Moderator demoted to normal user)

Preconditions:

Administrator privileges.

Input definition:

1. Sign in website as administrator user

2. Select a user.

3. Click “to normal” button to demote a moderator

Output definition:

Moderator demoted to normal user.
10.1.1.18 Add new property with text file instead image file – ADM-BTWmaps-018

Description: 

Administrator can modify a property and insert a text file instead image file.

Test type:

Test type – “NEGATIVE” (Property modified but it is not good)

Preconditions:

Administrator privileges.

Input definition:

1. Sign in website as administrator user

2. Click on Administration button.

3. Select the property

4. Modify the property.

Output definition:

Administrator can modify the image’s property.

10.1.2 Anonymous user - BTWmaps

10.1.2.1 Search route – Anonymous user – BTWmaps 001

Description: 

This is the simplest test; a user inserts two (correct and existing) addresses in the homepage. One is the Departure address and the other is the destination.

Test type:

Test type – “POSITIVE” (the route is displayed in a new page)

Preconditions:

-

Input definition:

1. The user writes the first address (Destination)

2. The user writes the second address(start)

3. The user clicks on the search button

Output definition:

The connection with Google maps is established and a route is returned. A new page containing the map and a list of instruction with the directions are displayed

Remarks:

10.1.2.2 Search place – Anonymous user – BTWmaps 002

Description: 

A user inserts one real address in the homepage. 

Test type:

Test type – “POSITIVE” (the map is centered on the selected address)

Preconditions:

-

Input definition:

1. The user writes address 

2. The user clicks on the search button

Output definition:

The connection with Google Maps is established and a route is returned. A new page containing the is displayed
10.1.2.3 Select comments to display – Anonymous user – BTWmaps 003

Description: 

The user selects which advices category to display and which to hide

Test type:

Test type – “POSITIVE” (The advices are shown/hidden after the click)

Preconditions:

The map is displayed, advices are available in the visible area

Input definition:

1. Clicks on the category icon

Output definition:

In the map the marker of the same category become visible or not

10.1.2.4 Search an incorrect address– Anonymous user – BTWmaps 004
Description: 

The user inserts an invalid address 

Test type:

Test type – “Positive” (a message says the address is not found))

Preconditions:

 -

Input definition:

1. The user inserts the address

2. The user clicks on search

Output definition:

Error alert.
10.1.2.5 Export route to KML – Anonymous user – BTWmaps 005

Description: 

A route is saved as kml file

Test type:

Test type – “Positive” (The kml file can be saved on the local pc)
Preconditions:

 A route is displayed

Input definition:

1. The user clicks on the button “save to kml”

Output definition:

The kml is ready to be saved

10.1.2.6 Export empty map to KML – Anonymous user – BTWmaps 006

Description: 

The user tries to export an empty map to kml

Test type:

Test type – “Negative” (We expect a warning but a Kml is generated (the problem is due to Google map management))
Preconditions:

An empty map is displayed

Input definition:

1. The user clicks on the button “save to kml”

Output definition:

The kml is ready to be saved (Kml contains only the header)

10.1.2.7 Registration – Anonymous user – BTWmaps 007

Description: 

An anonymous user can register to use advanced features

Test type:

Test type – “Positive” 

Preconditions:

Input definition:

1. The user clicks on registration

2. He/she fills the form

3. He/she clicks on register

Output definition:

The registration is complete, data added in the db.
10.1.3 Registered user - BTWmaps

10.1.3.1 Log in – Registered user – BTWmaps 008
Description: 

The user log in with an existing username - password

Test type:

Test type – “Positive” 

Preconditions:

User should be already registered

Input definition:

1. The user inserts his/hers username and password

2. The user clicks on the button login
Output definition:

The user is logged in

10.1.3.2 Add Advice – Registered user – BTWmaps 009
Description: 

The user adds an advice in the system

Test type:

Test type – “Positive” 

Preconditions:

The map is displayed 

Input definition: 

1. The user clicks on a point inside the map

2. Fills the advice form

3. Click to add to database

Output definition:

Data inserted in the DB, marker shown

10.1.3.3 Modify advice – Registered user – BTWmaps 010
Description: 

The user modifies an advice in the system

Test type:

Test type – “Positive” 

Preconditions:

The map is displayed, the advice already created

Input definition: 

1. The user clicks on the marker (advice)

2. Modifies  the advice form

3. Click  save to database
Output definition:

Data modified in the DB, marker shown

10.1.3.4 Remove advice – Registered user – BTWmaps 011
Description: 

The user removes an advice in the system

Test type:

Test type – “Positive” 

Preconditions:

The map is displayed, the advice shown

Input definition: 

1. The user clicks on the marker (advice)

2. Clicks on cancel

3. Confirm elimination

Output definition:

Data removed from the DB

10.1.3.5 Add comment – Registered user – BTWmaps 012
Description: 

The user adds a comment to an advice

Test type:

Test type – “Positive” 

Preconditions:

The map is displayed, the advice shown

Input definition: 

1. The user clicks on the marker (advice)

2. Clicks the button to add a comment

3. Writes his/hers comment

4. Save

Output definition:

Comment added to the advice

10.1.3.6 Remove comment – Registered user – BTWmaps 013
Description: 

The user removes a comment from an advice

Test type:

Test type – “Positive” 

Preconditions:

The map is displayed, the advice shown; the advice has at least a comment

Input definition: 

1. The user clicks on the marker (advice)

2. Clicks the button select  a comment

3. Clicks on the cross to delete

Output definition:

Comment removed

10.1.3.7 Remove comment – Registered user – BTWmaps 014
Description: 

The user removes a comment from an advice

Test type:

Test type – “Positive” 

Preconditions:

The map is displayed, the advice shown; the advice has at least a comment

Input definition: 

1. The user clicks on the marker (advice)

2. Clicks the button select  a comment

3. Clicks on the cross to delete

Output definition:

Comment removed

10.1.3.8 Flag comment – Registered user – BTWmaps 015
Description: 

The user can add a flag to an advice to mark it as inappropriate

Test type:

Test type – “Positive” 

Preconditions:

The map is displayed, the advice shown; 

Input definition: 

1. The user clicks on the marker (advice)

2. Clicks the button flag

3. Confirms
Output definition:

Advice flagged
10.2 Stress Test 

Tests are conducted on a virtual machine, so some performance is dropped due to virtualization. Test was fetching about 40 advices from database and was repeated 10.000 times over 3 minutes. The test’s results are shown below.
	Description
	Result

	Concurrency Level
	50

	Time taken for tests
	180.392282 seconds

	Complete requests
	10317

	Failed requests
	0

	Write errors
	0

	Keep-Alive requests
	10238

	Total transferred
	40418466 bytes

	Requests per second
	57.19 [#/sec] (mean)

	Time per request
	874.248 [ms] (mean)

	Time per request
	17.485 [ms] (mean, across all concurrent requests)

	Transfer rate
	218.81 [Kbytes/sec] received

27.22 kb/s sent

246.03 kb/s total


Percentage of the requests served within a certain time (ms)

	Number of requests
	Time

	  50%
	540

	  66%
	603

	  75%
	657

	  80%
	693

	  90%
	777

	  95%
	827

	  98%
	1440

	  99%
	11950

	100%
	76445 (longest request)


Our system is enough strong to manage more than 10000 requests and all the requests are satisfied. 
11. Responsibilities

11.1 Developers

All the test cases were done by all group members and in particular by Savino Ordine and Gianluigi Ciambriello.
11.2 User representative

 We asked some potential customer to fill a survey, so we had their test results.
12. Risks and contingencies

 We tested the website with Internet Explorer and Mozilla Firefox. We don’t know about the behavior with other older browsers.
13. Approvals
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