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1.Introduction 

    This document explains testing methodology for “SMART IMAGE RETRIEVAL” application. It lists out all the testing items and the testing procedures to be conducted on those items.The document describes the testing approaches followed and all the test case specifications for the application.It is to be used as a guide for the testing activity. The intended audience for this document are developers and testers.   

2.Test Items

       The web based application “SMART IMAGE RETRIEVAL” has various items to be tested, details various tests and test procedures to be conducted.

	Module to be Tested
	Test procedure to be conducted

	 Register
	Correct generation of user id for users, correct storage of user details in database.

	 Login
	Test to avoid non registered user getting authenticated.

	 Forgot_password          

 
	Test to provide correct password for registered user.

	 Extract_color
	Test to avoid overflow of arrays red, blue ,green.

	 Recall_precision

            
	Test whether the image is relevant one by visual basis.

	 Upload
	Test whether the content of image is valid.

	 Display_image          

 
	Test for jdbc drivers and database connection.

	 Generate
	Test to be conducted to determine whether random images are displayed to the user from specified category.

	 Sort
	Test for efficiency of sorting algorithm.


3. Features to be tested 

· Designed online screen (GUI)

· The degree of relevance of retrieved images for user’s query

· The range of categories of images

· Performance in terms of response time

4. Testing approaches

            Software testing is performed at different levels of its development.This document describes the component testing , integration testing and performance testing approaches. 

1. Unit  testing

            Unit testing  refers to tests that verify the functionality of a specific section of code, usually at the function level. In an object-oriented environment, this is usually at the class level, and the minimal unit tests include the constructors and destructors. 

           These type of tests are usually written by developers as they work on code (white-box style), to ensure that the specific function is working as expected. One function might have multiple tests, to catch corner cases or other branches in the code. Unit is used to assure that the building blocks the software uses work independently of each other.

2. Integration testing

           Integration testing is any type of software testing that seeks to verify the interfaces between components against a software design. Software components may be integrated in an iterative way or all together ("big bang"). Normally the former is considered a better practice since it allows interface issues to be localised more quickly and fixed.

          Integration testing works to expose defects in the interfaces and interaction between integrated components (modules). Progressively larger groups of tested software components corresponding to elements of the architectural design are integrated and tested until the software works as a system.

3. Performance testing 

            Software performance testing is used to determine the speed or effectiveness of a computer, network, software program or device. This process can involve quantitative tests done in a lab, such as measuring the response time or the number of MIPS (millions of instructions per second) at which a system functions. Qualitative attributes such as reliability, scalability and interoperability may also be evaluated.

 5.Test Case Specification

       The primary goal of unit testing is to take the smallest piece of testable software in the application, isolate it from remainder of the code and determine whether it behaves exactly as you expect.

The components of the application are as shown in the figure:

Unit testing for various modules:

	Module Name: Register
	Use Case ID: ____UC1_______   

	1.  Module Overview
	

	To provide a secure application service by generating a unique identifier for each user who wants to access the application.


	

	1.1  Inputs to Module
	

	1. First Name.

2. User Name.

3. Password of the user.

4. Last Name.

5. Email id.

6. Connection to database


	

	1.2  Outputs from Module
	

	A unique user id given for confirming the registration.


	

	1.3  Test Data 
	

	
	

	Use Case ID

	Input Data
	Expected Results

	UC1-1
	All fields are kept blank and click on submit.
	Application must display an error message and prompt user to enter all the fields.(negative test case)

	UC1-2
	Type in user name only or first or last name or email id only and then submit.
	Application must display the error message as” Unfilled details”.

	UC1-3
	Type in special characters or numbers in first name or last name  and then click submit.
	Application  must   display error  message as” Enter valid first name and last name special characters and digits not allowed ” (negative test case)

	UC1-4
	Type in password with less than 5 characters
	Display an error message” Password should be at least 6 characters in length”

	UC1-5
	Type in password with greater than 15 characters and click submit
	Display an error message” Password should not be greater than 15 characters in length”

	UC1-6
	Type in email id with digits coming first and then click submit.
	Application displays error message as “In correct email id format”.

	UC1-7
	Type in password with special characters and then click submit.
	Application displays error message as “In correct password format special characters not allowed”.

	UC1-8
	Type in all the details correctly and then click submit.
	Application displays message” successful registration” and the displays unique id for the user.

	UC1-9
	Type in email id not containing @ and not ending with .com ,.in, .org etc and then click submit.
	Application displays error message as “Not an email id format”.

	UC1-10
	Type in valid password but a wrong confirmation password and then click submit.
	Application must display notification message “verify your password” (negative test case).


	Module Name: LOGIN
	Use Case ID: ____UC1_______   

	2.  Module Overview
	

	To authenticate for the registered user based on user id.


	

	1.  Inputs to Module
	

	1. User id .

2. User Name.

3. Password of the user.


	

	2.2  Outputs from Module
	

	Authenticates and display the page for searching the relevant images for the query image provided.


	

	2.3  Test Data 
	

	
	

	Use Case ID

	Input Data
	Expected Results

	UC2-1
	All fields are kept blank and click on sign in
	Application must display an error message and prompt user to enter all the fields.(negative test case)

	UC2-2
	Type in user id only and then click sign in.
	Application must display the error message as” Unfilled details”.

	UC2-3
	Type in  invalid user id and then click sign in.
	Application  must   display error  message as” Invalid user id entered” (negative test case)

	UC2-4
	Type in full user name , password but no user id and then click sign in.
	Application must display the error message ”No user id entered”.

	UC2-5
	Type in partial field values and then click sign in.
	Application throws error message “Partial data”

	UC2-6
	Type in invalid user name and unmatched  password then click sign in.
	Application displays error message as “unmatched data values”.

	UC2-7
	Type in valid user name, password  but a wrong user id and then click sign in.
	Application must display error message “Invalid (negative test case).


	Module Name: forgot_password
	Use Case ID: ____UC1_______   

	3.  Module Overview
	

	To retrieve the user forgotten password by taking user details.


	

	3.1  Inputs to Module
	

	1.user id or user name

2. Connection to database


	

	3.2  Outputs from Module
	

	Password retrieved from the database.


	

	3.3  Test Data 
	

	
	

	Use Case ID

	Input Data
	Expected Results

	UC3-1
	All fields are kept blank and click on search
	Application must display an error message and prompt user to enter atleast one field.(negative test case)

	UC3-2
	Type in  valid user name only and then click search.
	Application must match and retrieve the password corresponding to user name.

	UC3-3
	Type in  invalid user  name and then click search.
	Application  must   display error  message as” Invalid user name entered” (negative test case)

	UC3-4
	Type in  valid user id only and then click search.
	Application must match and retrieve the password corresponding to user id.

	UC3-5
	Type in partial field values and then click search.
	Application throws error message “Partial data”

	UC3-6
	Type in valid user name and valid user id both and then click search.
	Application displays password for the user.

	UC3-7
	Type in invalid user name,and invalid user id and then click search.
	Application must display error message “Invalid data”(negative test case).

	UC3-8
	Type in invalid user id  and click search.
	Application must display error message “Invalid data”

	UC3-9
	Type in invalid user name and valid user id
	Application must display the password by considering the matching data.


	Unit Test Plan
	

	Module Name: Generate
	Use Case ID: ____UC1_______   

	4.  Module Overview
	

	To display random images fetching from the image database according the user specified category.


	

	4.1  Inputs to Module
	

	1. Category name

2. No of images in want (rand_num).

3. Connection to database


	

	4.2  Outputs from Module
	

	Rand_num images displayed from image database from the category specified by user.


	

	4.3  Test Data 
	

	
	

	Use Case ID

	Input Data
	Expected Results

	UC4-1
	All fields are kept blank and click on Display.
	Application must display an error message and prompt user to enter both the fields.(negative test case)

	UC4-2
	Type in the count rand_num below 20 and above 5 and selecting one of the category of images then click Display.
	Application must display the  entered count of random images from the selected category name.

	UC4-3
	No connection to database.
	Error “Connection failed”

	UC4-4
	Type in the count rand_num above 20 and then click Display.
	Application must display the error message as” Enter the random count below 20”.

	UC4-5
	Type in the count rand_num below 5 and then click Display.
	Application must display the error message as” Enter the random count above 5” (negative test case)


	Module Name: Extract_color
	Use Case ID: ____UC1_______   

	5.  Module Overview
	

	To extract the pixel information from each image in the database as well as the query image.


	

	5.1  Inputs to Module
	

	1. Image in .jpg format

2. Integer arrays red, green, blue.

3. Connection to database
	

	5.2  Outputs from Module
	

	Arrays red, blue and green stored with pixel information from image. 
	

	5.3  Test Data 
	

	
	

	Use Case ID

	Input Data
	Expected Results

	UC5-1
	Image in .jpg format.
	Program computes the R, G and B component values and stores in corresponding arrays.

	UC5-2
	Image not in .jpg format.
	Application must display the error message as” Invalid format for the application”.

	UC5-3
	No connection to database.
	Error “Connection failed”

	UC5-4
	Image is grayscale
	Application must display the error message as ”Only RGB format images accepted” (negative test case)

	UC5-5
	Arrays are strings
	Display an error message ”Invalid data type”


	Unit Test Plan
	

	Module Name: upload
	Use Case ID: ____UC1_______   

	6.  Module Overview
	

	To allow the user to upload an image of his/her choice to the image database of the application.


	

	6.1  Inputs to Module
	

	1. Image of user’s choice

2. Category name.

3. Connection to database
	

	6.2  Outputs from Module
	

	Signature of the image added to signature table and image added to saved_image tableof database.
	

	6.3  Test Data 
	

	
	

	Use Case ID

	Input Data
	Expected Results

	UC6-1
	Image in .jpg format.
	Program computes the R, G and B component values, generates signature and stores image and signature in database.

	UC6-2
	Image not in .jpg format.
	Application must display the error message as” Invalid format for the application” and convert it to .jpg programmatically.

	UC6-3
	Valid category name
	Application must accept the image and save it in the database.

	UC6-4
	Grayscale image
	Display an error message ”Image format not supported”

	UC6-5
	Invalid image name(ie contains special characters or letters)
	Display an error message” In valid name “

	UC6-6
	Type in valid description for the uploaded image.
	Application stores the description for image in saved_image.

	UC6-7
	Click upload after loading the image
	Application extracts the size and stores in the saved_image and does further processing.

	UC6-8
	No connection to database.
	Error “Connection failed”

	UC6-9
	Type in valid image name containing only digits
	Application displays message” thank you for uploading”

	UC6-10
	Type in invalid description  and click upload.
	Application must display error message “please enter correct description” (negative test case).


	Unit Test Plan
	

	Module Name: distance_measure
	Use Case ID: ____UC1_______   

	7.  Module Overview
	

	To compute the distance between the image_signature and query_signature.


	

	7.1  Inputs to Module
	

	1. Image_signature

2. Query_signature
	

	7.2  Outputs from Module
	

	Dist_measure and sig_dist(containing the distance measure for all the images in the database with the query). 
	

	7.3  Test Data 
	

	
	

	Use Case ID

	Input Data
	Expected Results

	UC7-1
	All the bits in image_signature are 0
	In correct distance measure obtained.

	UC7-2
	All the bits in query_signature are 0
	In correct distance measure obtained.

	UC7-3
	No connection to database.
	Error “Connection failed”

	UC7-4
	All the bits in image_signature or query_signature are 1
	Even though image  irrelevant is displayed because of inc orrect distance measure.

	UC7-5
	Sig_dist size less than the images in database
	Underflow of array list so allocate enough size for it.


	Module Name: display_image
	Use Case ID: ____UC1_______   

	8.  Module Overview
	

	To display the images as results to the user corresponding to the ranked signature list.


	

	8.1  Inputs to Module
	

	1. Connection to database

2. Sorted sig_dist
	

	8.2  Outputs from Module
	

	Image list
	

	8.3  Test Data 
	

	
	

	Use Case ID

	Input Data
	Expected Results

	UC8-1
	No connection to database.
	Error “Connection failed”

	UC8-2
	Sig_dist not sorted
	Irrelevant images displayed for the query image.

	UC8-3
	Sig_dist sorted
	relevant images displayed for the query image.

	UC8-4
	sig_dist read from last
	Relevancy increases instead of decreasing in the output.
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