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1. Abstract:
     Since many years ago, human still seeking about any such development which could make his live easiest and flexible.
Never can any one live nowadays without using technology or any part from it such that mobiles, computers and home devices which sweep over our lives. Scientists, as they are, spending all them live in developments, improvements and in doing researches on many fields of technology.

Any one can see the big change in our live by the help of technology.
As we mentioned later; the way to improve security in our live, is one of the most important things that scientists and researchers can do to us.

2. Introduction:
     All of life is going find rest for humans by the new technologies discovered.
     In other words if you want to control your life easy you have to start from your home. 

     In our project we introduce and implement a control hardware system which can control your home doors, windows and heat simply by your computer. You may connect to the system any possible way to the home; it means you can include windows to the system.  To maintain this system to do its work we have used sensors. Sensors (and heat sensors) are electronic devices which read the state of the door by using infra red ray, then send signals to the controller about all doors and windows.
The controller itself; is a hardware implementation of circuits and logic gates which are integrated in away to do its work.

     After the signal received by the controller, analysis are applied on it then display the states on the screen (LCD).

     An alarm system may be connected to the system to attend that a persons is trying to open a door.

Our system can measure the grade of temperatures in the building and display the grade on the LCD. Of course by the help of sensors which distributed in the building to detect and read the temperature and end the signal to the controller which analysis it and display it on the LCD.

The same alarm system also may be used to attend the persons inside the building if the temperature arises to 
High level; in other word if there is a fire in the building.
3. Objectives:
     In our project, the hardware system had to do the following applications:

· The user can read and know the states of the doors and windows by using the LCD.
· The user can see the opened doors and the closed ones.

· A noise alarm when any door have being open.

· Measuring the temperature in the rooms or in the house as a whole.

· Display the temperature in special screen (LCD)

· Attention by an alarm when the temperature rises up to high grade.
As we know the economics of all developed nations are dependent on software; ideas and technological discoveries are the driving engines of the economic growth

In our project, are we real system engineers, how?
We have three attributes in our project:

First: we have hardware system which include the                                      parts of the system It self such that,                             small circuits, integrated circuits, mechanical and electrical components, wires. Which complete the whole hardware system together.
Second: when we programming the IC'S and any programmable device used in the project. In other words, SOFTWARE.

Third: the designers and engineers whom integrate the system and implementing it steeply with the help of the requirements and documentation the interaction of the system with users and its environment.
Fig3.1: the general description of the hardware system.
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4. Essential emergent properties:
· Reliability of the system:

     The components of the system are interrelated and dependent on each other. The reliability here depends on the relationships between components and on the components themselves.

· Usability of a system:

This is a complex property which depends on:

· The system operators, designers, integrators, engineers.

· Environment and how it's used and where. In our project the environment Is the house, market or small company

Which we have to secure and reserve them.

Fig4.1: data flow of the control door system
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4.a: Dependability Requirements:
     The system shall be available to give attention by an intruder and to call police when required to do so.

· The system shall perform reliability and display the correct interrupted door on LCD. The intruder must be high noise so any one can pay attention to it.

· The essential safety requirement is that all threatened doorways and windows should be included within the security system. And the ability to cal police more than one time.

· The security factor require to hide the controller in a safe place to protect it from any accidental or deliberate intrusion .
Fig4.2: data flow of the temperature measure.
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4. b Dependability Requirements:

· The system shall be available to give attention by an intruder when the temperature rises to high grade.

· The system shall perform reliability and display the correct temperature on LCD. The intruder must be high noise so any one can pay attention to it.

· The essential safety requirement is that the alarm must be on when the temperature level be at up normal ones. And there may be an automatic extinguisher machines when there is fire in the place (when the temperatures rise up to 50°).

To be more realistic we may show the states diagram for our project, which describes the work or the way that the controller do with the help of its components. State machine diagram I a good description of how the system work. The state diagram is shown in the appendix fig2.
5. Requirement:
     Is the process of establishing the services that the customer requires from a system and the constraints under which it operates and is developed.
And the requirement divides into three types:

· User requirements

· Statements in natural language plus diagrams of the services the system provides and its operational constraints. Written for client and contractor managers.

· System requirements

· A structured document setting out detailed descriptions of the system services and constraints in detail. Written as a contract between a system buyer and developer.

· Software design specification

· A detailed software description which can serve as a basis for a design or implementation. Written for developers

     And the user requirement in our system represent in a system that delivered a security to the hose; that the system we do discover which door or window connect to it of its state, and give you the temperature of the hose, and give you an alarm if the temperature of the house become more the “70 C” to give you that an nature event in the hose.

     So that the system gives you the temperature of the hose when you need and if an unexpected event done in the temperature gives you an alarm.

     And the system requirement represent in a system consist of a group of sensor put in the door and windows to give you state of the window and a temperature sensor put in the hose to give you the temperature of the house.

The system should do the following:

· Give you the state of the door and windows that connect to the system.

· The system should give you an alarm if there is a change state of the system.

· The system should give you the temperature of the hose.

· The system should give you an alarm if the temperature is becomes more than 70.

     Finally the software and hardware design and specification is representing in tow type in software and hardware:

· The hardware specification represent in:

A Micro controller to control all activates in the system and we choose the PIC 16f877 because it have man advantage of another Micro controller shown in that the PIC 16F877 have many port that can we use an output or an input, have an ADC that we need to convert the sensor temperature signal from analog to digital to measure the temperature in the hose; so use this Micro Controller can give us to not buy an ADC, and the port that have it which is five port that can give us all requirement port we need, and it easy to interface with an LCD and another deceives, and it have a programme flash of 8 k byte and data memory 368 bytes and data

      The PIC16F877 will be the heart of                                                                                         the system. It has some very important features that are needed and it is very inexpensive. Some of these features include:

· Analog-to-Digital Converter

· Polling and Interrupt capability

· Ability to send out pulses (PWM)

· Low Power consumption

· Many I/O ports

1. EEPROM with 256 bytes. And many others feature on it that may be discussed in follows.

2. Temperature sensor model LM 35(TO-92), and we use it because it easy to use than the LM 335 and we don’t use serial Temperature sensor because LM35 is more cheap and offer than others. And it is work by give 1 mV/C so that if we convert it by ADC we find every C is equal to half so that we can multiply it by to achieve the temperature.

fig3.1: Temperature sensor
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3. IR transmit and receiver: we need to use an receiver that give us an 5 volt when it close or 0 volt when it is close so we have a three choice: first we can use the Optoswitch  but the distance of it is low so we look to another, or we have an Photo Modules for PCM Remote Control Systems but it needs to a 38k Hz frequency so need more hardware, but the receiver is used in mouse do not need a frequency so we can use it and it have more distance than other. And the transmitter we can use any one that can give us what we need (like in remote).

Fig3.2: Photo Modules for PCM Remote Control Systems
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Fig3.3: Optoswitch
[image: image5.emf]
4. We use an LCD (16X2) that we consist of 14 pin (8 for data bus, Write Enable, Read Enable, Enable, Driving voltage, VCC and Ground). And we can connect it to Port D directly and port E which consists of three pin can configure as read and write and enable.

5. Rectifier to convert a voltage than five volt to constant five volt to work the PIC and other devices on it.

Fig3.4: Rectifier
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1. Input 2. GND 3. Output

6. Board to put the circuit on it and wire rapping to connect the devices. And sockets.

· The Software requirement represent in the language we need to use to programme the PIC and we have many choices, we can use PIC assembly or we can use PIC_C and we use a PIC_C because it is more easy to programme with it and can give us more flexible with an more packages like an LCD.h or other packages to use in our system.

6. Design and development:
In this section we will to introduce to the design of the system and how it integrates to other, and the process that we use to do this.

We design this system as shown in the figure 1 in the appendix part.
First we use the PIC 16F877 as A Micro Controller to the system and we connect the sub system and devices to it as follows

· We connect the Temperature sensor to Port_A at input 0 and interface it as an analog input, that used as an analog input to the DAC.

· We connect the push Bottom to port B to control the process to do.

· Connect the LCD to port D and use the driver for PIC C to interface it as follows:

Table4.1: the connecting between LCD and PIC..
	D0
	enable

	D1
	rs

	D2
	rw

	D4
	D4

	D5
	D5

	D6
	D6

	D7
	D7


· Connect the serial port to port C for program the PCI.

And we have many choices to build the system on it, Printed circuit, wire Rapping and many choices, and we choice the Wire Rapping to build the circuit. And we build the system in steps, that we achieve the step and start to another as follows:

· We build the Basic circuit that build for the PIC.

· Connect the LCD to the PIC and test it.

· We connect the temperature sensor to the PIC and test it.

· Connect the IR Sensor and the Push Bottom to the PIC.

Finally we test the entire component with other and see the system work with the environment and how to the people use it.

7. Testing:
We do testing to discover the error and failure in the system to achieve the better product to the customer, and to achieve the large business on this product. So that the testing is one of the most and may be the most in emergent system that affect the critical section in the business or on people life or in the environment around them; so if don’t do testing then the percent of product to fail is high.

And the Testing do in tow phase:

· Integration testing - the test team have access to the system source code. The system is tested as components are integrated.(white box)

And we do this in our project throw testing the component before integration that represents in the hard ware of the following point:

1. testing the receiver and the sender to work all of them alone and they work to other, and give the function of it work

2. build the basic circuit first and next load the test file to the PIC to test it if it work probably and the basic circuit that will have all another component is work will, that the test program print an (OK!!!) then if you send a character it send to you the same character and a dot

3. test the temperature sensor before we connect it to PIC, that we can test it throw connect it to ground and VCC and the output will give us 1 mV/C and throw multi meter we can measure the volt and calculate the temperature then compare it with actual temperature  which we found it same.

4. Test the circuit is on throw tow led one for regulator and another for PIC to know that are on.

5. Test the LCD throw first when we connect it to the VCC and Ground then the first row will on.

6. Test the regulator voltage throw the multi meter.

7. Test every wire we connect that we connect it right throw the multi meter throw the ring.

8. See that the RS232 is connecting right.

· Release testing - the test team test the complete system to be delivered as a black-box.

And we do it after we integrate the circuit and load the program to the PIC we test all case in the project to do with out go to specification and in more detail. We archive this in our project throw measure the temperature and compare it to the ideal. And use a fire to increase the temperature to 70 C and then see the fire warning. Test the door state throw check it throw the menu and open the door and see what the display on the screen, and repeat it in other door to test all.

Finally we go to test the code and we go test throw black box. That we will not test all of thing in details
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Appendix

Fig1: The complete system circuit
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