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1 INTRODUCTION

1.1 OBJECTIVES
The purpose of the Test Plan is to document the approach that we will use for testing at each stage of the project. In design specifications part of this document, we will specify the requirements of the test approach and in the case specifications part we will define test cases which are identified by test design specifications.

In the “Poster in Blue” project, we have various modules. Although we are testing the modules while developing them, testing each case during implementation is not possible. Therefore, errors are inevitable and additional testing is required both for each module and for the whole project. Our main objective as a group is to release our product with minimum bugs. By applying our testing plan, we will be able to find out and correct our bugs.  

1.2 SCOPE OF DOCUMENT

This document describes the testing phase of the “Poster in Blue” project. First we specified the requirements of the test approach that are specific to our project. Then we defined test cases according to these requirements. Although, there are various testing methods we developed our testing plan using the methods that are applicable to our project. We also considered the importance of these methods on our product in the plan.
The testing activity continues throughout the project. Each member is responsible for testing his code and correct bugs. In the test plan, we mainly focus on the testing process that will be used after the first release of our product.

1.3 MAJOR CONSTRAINTS
1.3.1 Time 

    We have one month to complete our project. During this time, we have to complete the coding and testing phases of the project. Regarding this limited time and the problems we are facing during the coding phase, time is the most crucial constraint for us. However, if we stick to the deadlines in our schedule we will be able to do proper tests on our product.

1.3.2 Hardware 

   For a successful testing, we must have sufficient hardware. To test the Bluetooth part of the project, we must have several cell phones with different brands. Because different brands may be using different protocols for Bluetooth and we must be able to handle requests of these cell phones. We have enough cell phones for testing. We also need to find a PDA for the testing phase.

1.3.3 Staff 

   We are a group of 5 and the testing phase will be done by the same members. Regarding the time constraint, staff is a major constraint for us. A new member, Burcu Nalbant, has joined our group and she can help us during this phase. However, main responsibilities will be on the older members since they are more aware of the project.

2 TEST DESIGN SPECIFICATIONS
This section describes the test approaches we plan to apply to Poster in Blue. In this section we will detail test conditions and the expected results as well as test pass criteria.

Firstly, we are planning to test our modules independently to ensure that each part is working consistently in itself. Only after that we could pass onto integration and integration testing phase. After finishing the integration tests we are planning to make validation tests, performance tests and alpha beta tests. 
2.1 UNIT TESTING  

We have 3 units to be tested.

First one is our Admin Tool. To test the admin tool we will check whether all components; for instance, check boxes, buttons, file choosers, are working as intended. Moreover, we will examine the configuration file outputted by our admin tool to test its validity. Some behavioral tests will also be applied to Admin Tool like how the tool behaves when it cannot locate the configuration file that it created some time ago or a configuration file is corrupted because of some reasons etc.
Second one is the Bluetooth connection. Connection tests will include many basic Bluetooth functionalities like discovering devices, creating a connection with different types of devices (phones, PDA’s etc.), with different device models and terminating the connection. Since we will use the Bluetooth connection not only for broadcasting but also for sending the prepared configuration file to the FPGA board, we will use our .xes formatted configuration file in test scenarios.
The last unit we will test is the FPGA board and its interfaces. Since every design in the FPGA will be basically a deterministic state machine, we will test these state machines at all sub modules written in VHDL. Furthermore, we will test the serial communication of the FPGA board through prototype pins by means of the serial port hardware we designed.

2.2 INTEGRATION TESTING 

After beings sure that all individual modules are working as desired, we will begin the integration test of the modules. Hence, this phase is the second phase of our testing plans. 

In integration test we will use bottom up modeling since it allows testing integration of low level modules first and then the bigger ones. Additionally, bottom up testing approach makes reporting testing progress easier. 

We will do the integration tests of admin tool and Bluetooth (admin tool prepares the configuration file, Bluetooth module locates and sends it) and the Bluetooth with FPGA (Bluetooth kit sends the configuration file to FPGA, FPGA send the current poster and configuration information). 

2.3 VALIDATION TESTING 

Validation testing represents the complete system testing. By means of usage scenarios of the system, we will see the complete system functionality. Testing the whole system will be done in two usage cases.
2.3.1 System Configuration Testing

In system configuration part of validation testing we will test the system with a whole system configuration scenario. This test will include all modules and necessities are as follows:

· Administration Tool: Admin tool must create the configuration file according to inputs by the user properly and send the file with no harm.

· Bluetooth Connection: Communication must be established with the Admin tool and data flow must be guaranteed between the Admin tool and the FPGA board.

· FPGA Board: Configuration data must be fetched over the serial connection with the Bluetooth hardware and put on the SDRAM. FPGA system must work with this new configuration properly.
2.3.2 Poster Data Broadcast Testing
In this part of validation test the second use case of the whole system which is the broadcasting poster information will be done. This test will include all modules except the Admin tool and the necessities are as follows:

· FPGA Board: Poster attached data on the FPGA must be forwarded to Bluetooth device with necessary headers over serial connection. The poster on the screen and the data sent to Bluetooth device must be consistent and it must be guaranteed that data is sent.
· Bluetooth Connection: Poster data fetched over serial link must be sent to the supposed clients and the status must be feedback to the FPGA board.
2.3.3 Performance Testing 
In terms of performance what we need to worry about is only the hardware limitations of our devices. Software performance cannot be considerable when compared to hardware performance restrictions. The maximum number of connections that our Bluetooth Kit support at a time, maximum frequency of our devices, maximum baud rates of serial and parallel interfaces of FPGA board should be tested in order to observe the full performance of our design.  
2.3.4 Alpha Beta Testing
Our aim was to implement extra features in our design. If we do have time after overall integration of the system we want to add these features. When we add a new feature we will test the consistency and reliability of the new feature with the existing ones by means of alpha testing. However, we think we will not have the possibility to do beta testing of our design. 
3 TEST CASES
In this section we will specify what test cases are going to be implemented on the modules, integration and the upcoming product. 

3.1 MODULE TEST CASES
While testing the modules we will set the conditions and variables to figure out whether the tested modules can satisfy or partially satisfy the requirements and use cases (stated in requirement and design reports) of the product/system.

Administration Tool

Test 1: Testing validity of configuration file.

Procedure: 

1. A basic configuration file is prepared by testers.

2. A configuration file with the same inputs is also created by the Admin tool.

3. Diff these two files and expect to be the same.
Test 2: Testing the tool coherency with a corrupted conf file

Procedure: 

1. A configuration file is created by the Admin tool.

2. Created conf file is corrupted/deleted from the file system by testers

3. Expect an informative error message when trying to pass the file to Bluetooth connection
Test 3: Testing GUI of Administration Tool

Procedure:

1. Capture GUI interactions of Admin tool and testers by means of Marathon testing suite.

2. Replay and re-factor the captured interactions, recorded as Python scripts, on Admin tool.

Bluetooth Connection

Test 1: Testing the connection with different types of devices.

Procedure:

1. Enable Bluetooth connections of a cell phone, a PDA and a Laptop.

2. Discover all these 3 types of devices.

3. Make connection with these devices.

4. Terminate the connections.

Test 2: Testing connection of cellular phones with different manufacturers.

Procedure:

1. Supply three widely used cellular phones (Motorola, Sony Ericsson and Nokia)

2. Discover all these 3 devices.

3. Make connection with each of them.

4. Terminate connections.

Test 3: Testing whether configuration file is transferred over Bluetooth connection properly

Procedure:
1. A configuration file is prepared by testers.

2. This file is transferred through Bluetooth connection to another computer which is connected to serial port of Bluetooth kit.

3. Diff the transferred and prepared file and expect coherency

Test 4: Testing broadcasting capability of our Bluetooth kit.

Procedure:
1. A sample poster data is prepared by testers.

2. Bluetooth connection of some different types and models of devices are enabled.

3. These devices are discovered and connection is established.

4. Sample poster data is broadcasted through these connections to all the devices

5. Poster data received by each device is checked by testers.

Test 5: Testing discovery time and connection timeout

Procedure:
1. Bluetooth kit is started and discovery queries are given by testers.

2. Bluetooth connection of a device is enabled and at the same time a timer is started.

3. Timer is stopped when the device is discovered by Bluetooth kit and discovery time is recorded

4. A new timer is started when a connection is established.

5. This timer is stopped when connection is timed out and timeout time is recorded.

6. This procedure is repeated for each type of devices.

Test 6: Testing possible consequences of connection loss.

1. A Bluetooth enabled device is discovered, connection is established and file transfer is started.
2. While transfer is in progress, connection is cut by the receiver side.

3. Effect of this connection loss is observed.
FPGA Board
Test 1: Testing state machines implemented on FPGA.

Procedure:
1. A serial connection is established between a computer and FPGA board.
2. FPGA design is put into different states by giving specific answers to AT commands queried by the FPGA board.
3. Testers inspect whether the state machine is in expected state or not after receiving these answers.
4. All state machines (discovery, connection, configuration etc.) are tested with the same method.

Test 2: Testing recovery of FPGA system after an electricity cut. 

Procedure:
1. A configuration file loaded into RAM and bit stream file is loaded into FLASH. 
2. System is started for working as usual.
3. Electricity is cut by the testers at any time.
4. Electricity is plugged again and whether the system can recover itself from the file stored in the FLASH.
3.2 INTEGRATION TEST CASES 

Test 1: Testing Admin tool and the Bluetooth connection
Procedure:
1. A configuration file is prepared by using the admin tool. Same configuration file is prepared by the testers for control purpose.

2. This file is send over Bluetooth by pressing a button in the admin tool interface.
3. The sent file is received by the Bluetooth kit and transferred to a computer using serial connection. 
4. Diff the transferred file and the control file and expect coherency.
Test 2: Testing whether FPGA can receive the configuration file over Bluetooth Kit’s serial interface

Procedure:
1. A configuration file is prepared by the testers 

2. This file is sent to Bluetooth kit by Windows Bluetooth capabilities. 

3. Bluetooth kit receives this file and starts serial communication with the FPGA board.

4. FPGA board gets the serial data in 4 byte chunks.

5. FPGA places these chunks into desired locations in its RAM. 

6. Whether the new configuration on FPGA is working as intended or not is observed by the testers.

3.3 VALIDATION TEST CASES
Test 1: Testing “from Admin tool - to VGA Display scenario”

Procedure:
1. A configuration file is prepared using the admin tool. 

2. This file is send over Bluetooth by pressing a button in the admin tool interface.

3. The sent file is received by the Bluetooth kit and transferred to our FPGA board using serial connection. 

4. FPGA board gets the serial data in 4 byte chunks.

5. FPGA places these chunks into desired locations in its RAM. 

6. Whether the new configuration on FPGA is working as intended or not is observed from the VGA display on the monitor.
Test 2: Testing “from VGA Display - to Bluetooth client devices scenario”

Procedure:
1. Information of the current poster displayed on the monitor is fetched from FPGA. 

2. FPGA sends this info in a suitable format to the Bluetooth kit.

3. Bluetooth Kit broadcasts the poster fetched from the FPGA.

4. This poster data is received by the cell phones, PDAs, etc 

5. Whether the poster is properly transferred or not is observed by the testers.
4 TESTING WORK DIVISION
We decided to that everyone should do the unit testing of the module that s/he is responsible since it wolud be easier and more accurate.

But for the integration and validation tests everyone will participate in each test. 

Below is the work division that we decided:
· Unit testing of Admin Tool


Gonca, Burcu
· Unit testing of Bluetooth

 
Barış, Ela
· Unit testing of FPGA



Metin, Ferhat
· Integration Test of Admin Tool-Bluetooth   
Barış, Ela, Gonca, Burcu

· Integration Test of Bluetooth-FPGA 
          
Barış, Ela, Metin, Ferhat

· Validation test of Admin tool to VGA         
All

· Validation test of FPGA to clients 
          
All
5 TESTING SCHEDULE
All tests should be completed by the first week of June. Hence, we created a schedule according to that deadline and priorities of test cases. 
· Unit Tests




May 22 – May 26

· Integration Tests



May 26 – May 30

· Validation Tests       



May 30 – June 2

· Performance and Alpha Beta Tests 

June 2 
- June 4

PAGE  
4


