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1. INTRODUCTION 

1.1. Objectives
Testing is one of the crucial parts of software developing. By the help of testing the developers achieve quality assurance, verification and validation, and reliability estimation. Therefore, it must be applied to every module of the project considering all the possibilities of problems and bugs, so that the difficulties at the next phases of the project can be minimized. 
In the progress of ReddyPost the testing phase is the last important step before our product goes to the customer. In this concept, we first test the individual modules separately, second we verify whether these modules communicate correctly when they are integrated and third we make a whole system test. This report gives the methodologies for the testing of our project. After specified testing, the project will fulfill the user requirements and have the desired quality. 
1.2. Scope of the Document 

This document briefly describes the testing process of ReddyPost - Digital Poster with Interactive Bluetooth - which is continuous from the starting date of the project (since testing is present in every phase of implementation in order to avoid the difficulties arising because of uncorrected bugs or errors). However the main aim and scope of this document is to present the testing plan to be accomplished after a release of our project is done. 

In this report, firstly we have included the major constraints in our testing procedure; secondly we mentioned the specific properties and functionalities we are going to test in each module and in the whole system; thirdly we talked about the testing tools, the duty assignments for testing process and our test schedule. At this point it is important to emphasize that every detail in our test plan is decided by considering the specific properties of our project and the major constraints that we have for testing (i.e. time, hardware). We tried to develop a testing plan which is adequate for a hardware project with Bluetooth functionality. 
1.3. Major Constraints
1.3.1. Time

Since our project should be finished in a month’s time - including removing the bugs found and improving the project - time is the greatest constraint for testing our project. We had a schedule for the testing phase, therefore the deadlines of each specific work are known beforehand. If we manage to obey these deadlines accordingly, ReddyPost can be released in time after proper testing. 

1.3.2. Hardware

Since ReddyPost is a hardware project, for testing phase to be successful, we need to have the necessary hardware at hand and sound. We have XSA-3S1000 board and the pic we have designed at hand but we are using the blueradios kit alternately with the other groups. However, this is not a problem for us since we have a proper schedule. We can carry on our implementation and testing on the kit, when we have it. 
1.3.3. Software

In ReddyPost we have three types for software part: for admin module-loaded on computer, for pic part-loaded on the pic, for XSA-3S1000 board-loaded on FPGA. We will be testing these separate from each other; this way we will ease our job with a considerable amount.
1.3.4. Staff

Since our group consists of five people and all of them are going to be responsible for the testing phase, staff is a big constraint in our project. While some of us are testing the necessary parts, the others will be working on debugging and development. 
1.3.5. Security
ReddyPost is mainly a bluetooth project which means that security is an important issue while transferring the data or for preventing the hackers from breaking in and change the content of the poster. Therefore, if we have time, we will be testing these security issues and will take the necessary precautions. 
2. TESTING PLAN
2.1. Testing Plan Scope
Testing process of ReddyPost includes unit testing, integration testing, system testing and validation testing.
· Unit Testing: This testing will be done for the specific modules (admin unit, transfer unit, display unit, broadcast unit)
·  Integration Testing: This is the most important part of implementation because the project consists of the message traffic between different modules of our system. We will be controlling the data flow between the modules in this testing.
· System Testing: This testing phase is done in the actual working environment. Therefore, we are planning to simulate the typical working environment for each different type of users which are Admin and the passers-by. 
· Acceptance Testing: This part includes the alpha and beta testing phases and will be conducted by potential users/costumers or an independent test team at the developers’ side.
· Black-box and White-box Testing: Every phase of testing -except the acceptance testing- includes either black-box or white-box testing; former one being the external view of the test object and the later one being the internal view.  White-box testing is done during unit testing, integration testing and black-box testing is done during system testing and acceptance testing.
2.2. Unit Testing
Since ReddyPost is a hardware project we do not have those test cases like in software projects; what we need to do is just to try what we need to have and see whether it is working or not.  Below you see the functionalities of the modules that we will be validating:
2.2.1. Admin Unit Testing
This unit is responsible of sending the poster image and poster data to blueradios kit. Therefore, we will be testing:
· Whether login is done correctly (When admin enters the user-id and password, it is checked with the ones written in the XSA-3S1000 board’s memory;  if it’s valid he is logged in info the is rejected and asked to enter the login info again.)

· Whether we can send the poster image without any corruption/loss
· Whether we can send the poster data without any corruption/loss

· Whether we can send the configuration data without any corruption/loss
2.2.2. Transfer Unit Testing
This unit is responsible of:
· Getting the poster image and configuration data from blueradios kit and transferring it to XSA-3S1000 board

· Getting the poster data from blueradios kit and storing it in the PIC

Therefore, we will be testing:

· Whether the PIC takes the poster image and data,  and the configuration info from  blueradios kit by its serial port uncorrupted and lossless
· Whether the PIC converts the serial data to parallel correctly

· Whether the PIC writes the poster data to its memory locations correctly

· Whether the PIC sends the poster image and configuration data to its parallel port in coordination with the XSA-3S1000 board as it reads them from its parallel port
2.2.3. Display Unit Testing
This unit is responsible of reading the image data from the XSA-3S1000 board’s RAM and showing them in the predefined order and time.  Therefore, we will be testing:
· Whether the sent images are displayed on vga without any corruption
· Whether the sent images are displayed in the correct order
· Whether the display of each image lasts the predefined time
2.2.4. Broadcast Unit Testing
This unit is responsible for broadcasting the data of the image displayed on vga.  Therefore, we will firstly test whether we can send the poster data to one Bluetooth that we have connected with our blueradios kit and secondly, we will test whether we can broadcast this data.  Another thing that is important in this unit is the synchronization with the poster image; our system must be sending the data of the image shown on vga display.
2.3. Integration Testing
By integration testing we intend to expose defects in the interactions between the different modules of our system. We will be using bottom up modeling since we divided our system into the several modules and implemented them independent from each other but considering their interaction. When we are confident that individual modules are working well, we will integrate them and begin this phase of testing. Below we listed the modules which are interacted to other one and in what way they are going to be tested:
	
	Module 1
	Module 2
	Tests

	1
	Admin Module
	Transfer Module
	· Whether blueradios kit receives poster images correctly
· Whether blueradios receives poster data correctly
· Whether blueradios receives the configuration data correctly

	2
	Transfer Module
	Display Module
	· Whether the board receives the poster images from the PIC correctly
· Whether the board receives the configuration data from the PIC correctly

	3
	Transfer Module
	Broadcast Module
	· Whether the poster data is received from the PIC and broadcasted correctly
· Whether PIC and blueradios communicate correctly for status acknowledgement about the current shown poster number


2.4. System Testing

This testing phase is done in the actual working environment. Therefore, we are planning to simulate the typical working environment for each type of user while testing the interface and the data flow. 
2.4.1. Interface Testing

ReddyPost has an interface for only the administrator user: 

• Administrator: Administrator runs an application on his/her pocket PC. The menu items should be easy to understand and to use, and should be easy to reach since one admin will be managing many vga displays in a day and therefore, he must be quick. 

2.4.2. Data Flow Testing

Sequence of the data is significant. Therefore, the flow of data should be controlled in validation test phase. 

• Administrator: This user sends the poster to the system.  He validates a good job when he sees the poster images on vga display in the right order while receivig the relevant poster data to his Bluetooth.
• Bluetooth User: This user receives the poster data to his Bluetooth enabled PDA or cell phone. He validates the system when he receives the data of the image shown on the vga display.
2.5. Acceptance Testing

2.5.1. Alpha Testing

Every time we add a new feature to ReddyPost, we conduct an alpha testing in the group who is independent of that feature’s developers. We test the reliability and consistency with other features of this new feature. Consequently, our alpha testing is continued as we continue to add new features to our system. However, we will conduct a whole system alpha testing before the project goes to beta testing.
2.5.2. Beta Testing

To ensure ReddyPost does not have any faults, bugs or inconsistencies, we will conduct a beta testing period. Since our project is a hardware project, we can not release a free beta version in the internet and look forward the feedback. Therefore, we decided to do our beta test with other DigiPost groups and some other irrelevant people who will be taught how to use the system. By getting feedback from both technical and non-technical people, we will increase the effectiveness of our beta test and improve our product accordingly.
3. TESTING TOOLS
We will use the following testing tools and environments during the tests: 


Microsoft Visual Studio .NET 2005 Debugger 


MPLab IDE v7.50

WinPic800


Xilinx ISE 8.1i


Windows HyperTerminal

Ceng336 PIC Development Tool
4. STAFFING
The duties of the staff for testing phase are as follows: 

Test Plan Delivery: All Members
Unit Tests: 


Admin Unit Testing: Gökhan, Dicle
Transfer Unit Testing: Gökhan, Dicle
Display Unit Testing: Mehmet, Ebru
Broadcast Unit Testing: Mehmet, Ruslan
Integration Test: All Members
System Tests: All Members
Results (i.e. Bugs) Tracing and Correction: All Members
Acceptance Testing: All members + potential users/customers
Security Tests: All Members
5. TESTING SCHEDULE
The following is the schedule for the testing plan that is presented in this report: 
Test Plan Delivery: (Deadline) 06.05.2006 

Unit Tests: (Deadline) 20.05.2006 


Admin Unit Testing: 14.05.2007- 15.05.2007
Transfer Unit Testing: 15.05.2007 - 17.05.2007
VGA Display Unit Testing: 30.04.2007 - 01.05.2007
Broadcast Unit Testing: 21.05.2007 - 22.05.2007
Integration Test: 21.05.2007 - 23.05.2007 

System Tests: 21.05.2007 - 23.05.2007 

Results (i.e. Bugs) Tracing and Correction: (Deadline) 30.05.2007 

Acceptance Testing: 31.05.2007 – 02.06.2007

Security Tests: 31.05.2007 - 02.06.2007
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