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1 Introduction
This document is released version of the “HITME” Test Specifications.

1.1 Purpose of Document
This document is written for defining and outlining the test specifications for “HITME” by +18 Software. 

Testing is one of the most important parts of a project, despite the fact that it seems irrelevant. All the cases should been considered, and any bugs without considering the importance should be identified and corrected before the release. Thus deciding the test parts requires really creativity. The difficulty in testing comes from the complexity of system: we cannot completely test a program with medium complexity. 

The importance of testing originates from the necessity of these: quality assurance, verification and validation, reliability estimation, a generic metric, and trade-off between budget, time and quality. After specified testing, the project will fulfill the user requirements and have the desired quality.
1.2 Scope of Document

This test specification document contains

· Ways of testing our software

· Plan of the testing phase

· Procedures that we will follow during that testing
· Ways to keep records for testing phase
1.3 Statement of Testing Plan Report

In order to ensure the quality of our final product we will carry out the following kinds of tests.

· Unit Testing: Each function tested separately as it has been written.
· Integration Testing: Most of the effort for testing will be supplied for that kind of testing because there are different kinds of hardware devices and also software interface. 
· Performance Testing: We are testing the performance during the development of each function. Especially the performance of hardware devices is the most important part of the project.
· Interface Testing: All of the functions in the interface are tested as if they are working correctly or not. 
· Hardware testing:  Different hardware devices and circuit components are tested for their accuracy and reliability.
1.4 Major Constraints

1.4.1 Time

We had a very limited time in the second semester, which is mostly occupied by the implementation of the project. The time dedicated for testing is restricted and testing is going on until the final demo.
1.4.2 Hardware

Since we are responsible for implementing all the hardware devices which we are not familiar with, sometimes it is very difficult to design and implement the whole device.

1.4.3 Staff

All the members of our team are responsible for some parts of implementation so it is hard to make people responsible for both implementation and testing during the development of project.
2 Testing Specification
Test specification contains 3 parts, which are device testing, software testing and performance testing. Here we state our testing procedure on these parts. 
2.1 Unit Testing

We made no extra effort on unit testing because each function has been nearly tested during its implementation; another reason for that decision is the time limitation.

2.2 Integration Testing

Our project has different hardware and software components to work together properly. Therefore, integration tests are very important and fatal for the project. Despite of this, integration tests have done nearly at the end of completion of all parts. These are also the time consuming tests that all group members worked together.
2.3 Device Testing

Just after assembly of the circuit, all the parts of hardware are tested with several electronic measurement tools. Also the main rules of PCB design have been controlled (possible shortcuts, current bottlenecks etc.). After these minor and major controls, all the parts have been integrated with other modules of the project.
2.4 Software Testing

There are different types of software, one of which is server side user interface software and software embedded to the microcontroller.

2.4.1 Server Side Software Testing

We tested some of the functions in the interface independent from the hardware devices. These functions are related with the file operations and design issues. There are still some bugs at these functions which will be corrected as soon as possible. 

However the functions which must be compatible with the interface are very fatal and tested after the integration of the hardware modules and interface. We are nearly sure that there exist no bugs at these functions. 
2.4.2 Embedded Software Testing

All of functions not related with both IR and RF protocols are tested when the integration of the hardware components finished. This process is not time consuming compared to other testing steps. 
2.4.2.1 IR Protocol Testing
Our project is mainly based on IR communication; therefore we implemented and tested IR protocol at the beginning of the first semester. The testing of this part ended making our project’s first milestone.
2.4.2.2 RF Protocol Testing

Testing of the RF protocol is very easy for us because Xbee, the device used in our project for RF communication, is working properly and does not create important problems. At the software side, the functions related with the RF communication both in interface and code embedded in microcontroller are tested. 
2.5 Performance Testing

The performance testing is very critical in our project. Hardware devices must response quickly to the interrupts, which are shooting operations and operations done when any data comes from the server. We tested all of these operations and we are satisfied with the results.
3 Scenario

       
Our project is a kind of laser tag game in which players use guns and wear special designed cloths. Main goal of the game is to hit opponent members in the game area. Also there are some bonuses that are activated in a time during the game flow for the advantage of the player who shoots it. 

The testing scenario of our game is with two players and one bonus. The players have guns attached to their body kits. The body kits have different ids to recognize the players separately and they have some leds on them to show the health and ammo degree of the player. When a player pushes the trigger the IR led sends its own id and the ammo degree on the body kit decreases. When a player gets shot the IR sensor captures the IR light coming from the other player, gets the id of the player who shot it and sends it to the server with the RF communication device, xbee and also the health degree of the player decreases. Server gets the data via xbee, processes it and gives score to the player who shot, decrease the health of the player who got shot. 

The bonus kits have the same structure but one difference that they do not have IR led to shoot someone. At the serve side, GUI shows all the information about the players their health degree, score and also a game flow to display to know who shot whom. Game is started from the server by GUI. The steps to configure the game are below.
1. Click "New Game" button.
2.  Choose the desired game options whether "Time Based" or "Score Based" and "Individual" or "Team Based" then click "Continue".
3. Type the name of the player, choose the team that the player will belong to, choose the kit id and click "Continue".
4. Choose the bonus options. Give the interval of bonus to be activated to the selected device, select the type of it and click "Continue".
5. Now we come to the Run Time Screen. Click to "Start Game" button to start all the operation or "End Game" to end it. Also game may be paused any time during the flow. 
6. When game is started the Flow Screen is shown which is displayed to all players during the game.
4 Testing Tools

We developed and tested our interface using Microsoft Visual Studio. The Debug mode of Visual Studio provided us great advantage in testing process. Both in interface tests and integration tests, this tool is used.
On the embedded software testing side, we didn’t use any tools as the development tool that we use does not support debug mode. We tested the codes embedded to microcontroller manually.
5 Testing Resources and Staffing

	RESPONSIBILITY
	STAFF

	Server Side software testing
	ZEYNEP BOYNUKALIN

ONUR BURAK ÖZKAN

	Hardware testing 


	GAMZE BAYRAKTAR

ÇAĞRI İLÇE

	Embedded Code Testing
	GAMZE BAYRAKTAR

ÇAĞRI İLÇE

	Unit Tests
	ALL

	Integration Tests
	ALL

	Performance Tests
	ALL


6 Testing Schedule

	TASK
	START DATE
	END DATE

	Hardware Tests
(Including Bread board and PCB hardware)
	18.01.2009*
	25.05.2009

	Embedded Software Tests

(Including IR and RF protocol implementations)
	18.01.2009*
	01.06.2009

	Server Side Software Tests
	20.04.2009
	01.06.2009

	Integration Tests
	15.05.2009**
	05.06.2009***

	Performance Tests
	15.05.2009**
	05.06.2009***


Notes:

*      : Date of first demo (in the first semester)

**    : Preparations for project presentation


***  : Completion of the project
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