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Abstract
The Home Alarm Control (Нас) is an Xlet application that simulates a Home Alarm Panel to control sensors and cameras. It simulates a digital television application. It is including a simulation of signals sent by door-sensors for receiving the status of sensors. The aim of Нас consists of choosing one or more available functions, by the remote control in the application, to control sensors and cameras in a house to prevent domestic burglars staying chill-out on the sofa in front of the television. The user could choose to check the status of all sensors in the house or just for one room or watch the streaming video from the camera in each room.

I. DVB and МНР
Nowadays Digital Television is considered a common application in every Italian house. 
Due to government's benefits and huge advertisements, this new entertainment technology is a new success from the science of Domotic. New kind of services are available for every home user ,directly from the remote control of the TV screen staying chilled out on the sofa. Digital television is going to create a dynamic television, no more passive, depending on every user's choices. The viewer is able to personalize what he would like to watch, not only what is transmitted from network operators. So users in front of the television can use electronic program guides, videogames, news, media shopping and not only. All of this is Digital Video Broadcasting or DVB.
DVB was originally a body for promoting digital television within Europe, but its specifications have been adopted worldwide and so it is now a truly global organization. The members of DVB include broadcasters, receiver manufacturers, universities, and any other organization with an interest in digital TV-members include companies such as Microsoft, Intel and Sun Microsystems, as well as more familiar faces in the digital TV world. MHP (Multimedia Home Platform) is the standard created by DVB to create a middleware. Using middleware for interactive TV development has a number of advantages. The purpose of МНР is to provide a common platform for digital TV and to avoid fragmenting the market too much. It's about creating one big market or creating lots of small ones. Anyone is free to implement the middleware. Applications are written in Java, HTML or XML so they don't depend on any single hardware platform or operating system. The МНР specification says very little about the underlying platform and the hardware that is needed in order to give implementers as much freedom as possible. In МНР are three profiles:
· the Enhanced Broadcast Profile;
· the Interactive Broadcast Profile;
· the Internet Access Profile (added 
in МНР 1.1).
Of these three profiles, the Enhanced Broadcast Profile is the most basic, and provides no mandatory support for an IP connection over a return channel. It also imposes some restrictions on the type of JPEG images that may be used. The Interactive Broadcast Profile adds support for IP networking to the Enhanced Broadcast Profile, although support for DSM-CC over an IP connection and HTTP 1.1 is still only optional. It also adds mandatory support for communicating over the return channel and recommended support for IP multicast. Finally, it removes the restrictions placed on JPEG images in the Enhanced Broadcast Profile. Finally, we have the Internet Access Profile that is added in МНР 1.1. This adds mandatory support for Web, email and Usenet news client applications and an API to access these clients, as well as making the support for IP multicast mandatory.
The architecture is defined from 3 layers:
· Resources: MPEG processing, I/O devices, CPU, memory and graphics system.
· System Software: JVM, APIs, transport protocols and above all the Application Manager that it allows to manage the running of the Java applications.
· Applications: the interactive applications like as an example Electronic Program Guides, services informed to you, you play, TV-Commerce etc.
II. XLET APPLICATIONS
The DVB-J (DVB-Java) applications are written in Java using the МНР API set and consist of a set of class files that are broadcast with a service. DVB-Java applications are known as "Xlets". These are a concept similar to applets for Web pages which have been introduced by Sun in the JavaTV specification. Like applets, the XLet interface allows an external source (the application manager in the case of an МНР receiver) to start and stop an application. They include only java classes, xml or txt rows, png or jpg or GIF images, mp2audio and mpg video. The Xlet must be broadcasted and sent with the stream of the video channels, it is possible to associate a XLet to a particular tv channel. A stream from the Multiplexer (Transport Stream) is modulated in one of three typologies defined from Digital Broadcasting Video: Terrestrial (Dvb-t), Satellite (Dvb-s) and Cable(Dvb-c). After the modulation the signal is transmitted and then received by the interactive decoder (set-top box).
Xlets need an Application Manager or Navigator in a МНР decoder to be loaded, started, and paused or being destroyed. So the application manager has to control the life cycle of an Xlet. It has to show the list of applications to the user and send the status of the running Xlet to the Xlet context.
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The graphic interface of Xlet is based on three levels:
· Background layer;
· Video layer;
· Graphic layer.
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Some examples of Xlets: news, games, sport.
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III. HOME ALARM APPLICATION IDEA
destravMOl
The idea of the home alarm application as Xlet (HaC) is based on trying to join one of most common nowadays home application in use, such as the domestic alarms, with equally common use of the television, trying to take advantages of the new potentialities of the digital television. The aim of the HaC is based on the idea of controlling our domestic alarm comfortably seating on the sofa in front of television and controlling the alarm through the remote control of the screen. Therefore the use of classic alarm control station near the principal door of home is going to be trashed. Users could activate or deactivate the alarm and digit security codes using that panel. Using Xlets, the classic alarm control get eliminated and its functionalities are inserted and transferred in the homely television set using the digital interactive decoder and the remote control of the screen.
The idea is born on the infinite possibilities a digital interactive decoder (МНР) can offer. As base for our idea, the return channel of decoders has been fundamental. The return channel is present in the second and the third profile of МНР; it adds support for IP networking, HTTP 1.1, support for Web, email and Usenet news client applications. So it is possible to take benefits from a network (wired or wireless) which connects digital interactive decoder with the domestic network of sensors on doors or windows or network of actuators (they allow to close and open doors or windows), equally within every rooms cameras placed to check selected rooms. In particular it is possible to send information, demands for control and controls to a preferred based on TCP/IP or UDP/IP network, for example a network of movement sensors could be one.
The study based on the idea of the Home Alarm Control Xlet is begun thinking on the implementation of the Xlet application. An Xlet has to be loaded on interactive decoder for digital television. Then a simple interface has been planned, that is to say common for the household customers, so the use of the new alarm system could be familiar after a first look. Developed in Java, the application Xlet Home alarm control is based on the visual of house's map showing all the rooms. For each room the sensors and/or actuators on doors and windows and cameras as well are showed.
In fact users see a snapshot of their home which is surely familiar for them. Seating on his sofa, within its same house, the customer has got the possibility, through the keys of its remote control, to close or to open doors and/or windows, to control their status (opened/closed) or to slide video streams coming from security cameras in the rooms. The idea of the HaC has been developed trying to maintain some free parameters. For example positions of objects in every room depend on each different house. Then the program is more portable and is customized on the requirements of houses. Thanks to the support of Java coupled with the new technology of the XML, it is possible to modify number of rooms, names of the rooms, position of the sensors or actuators, position of the cameras, as it will explain later.
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Fig. 1

IV. THE SIMULATION OF SENSORS NETWORK
To realize a real simulation of a domestic alarm, we choose to add a sensors network to show how the home alarm control XLet in the decoder could reply to inputs from sensors.
The simulation of sensors network has been implemented like a Java application realized on a customer interface. The interface simply allows simulating the status of the sensors or actuators on doors or windows; it could be closed or open. Then it is possible choosing to close or to open one selected window associated with a corresponding room. The pressure of the key corresponding to a selected room allows activating the server which sends the status of the sensor through the network. In our case we have decided to create one connection-less network, that is to say a UDP/TP network. In this case the network of sensors is simulated by ours interface (see figure n.2) and UDP servers (one for each sensors). It possesses an IP address the decoder knows. So the decoder will connect to this IP and will demand control in order to know the status of doors and windows. Each room is identified by an owned number of ports for this IP .This is creating a directed communication from the decoder to the network of the sensors. Practically every time a user interrogates the status of a window or he decides to close or to open that window a direct UDP communication is created between the Xlet application (such as the decoder) and the corresponding sensor, because the HaC knows which port of the determined IP has to be interrogated. The simulation allows to activate all the sensors/actuators or only those user likes. Therefore this could simulate random breakdowns or violation by burglars for one or more sensors in the domestic network.
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Fig. 2
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V. DECODER AND HARDWARE 
FOR OUR IDEA
The creation of a system as Нас allows multiple choices for the hardware installation of itself. First, the development of the interactive decoders gave the possibility to project the idea, so the presence of the decoder is fundamental and it is considered the heart of the system. The interactive decoder (Set-Top Box) is the main necessary device in order to use the software; in fact it permits to execute Java applications (the Xlets) thanks to the presence of a Personal embedded JVM. A decoder is made by a hardware part (CPU, memory, modem, etc), a real time operating system and the МНР middleware. An important actor we find inside the decoder is the navigator (or application manager). Its task is fundamental, it signals to the customer the list of available МНР applications on the television channel. Applications will come loaded from the channel according to the choice of the customer. In our case the application of controlling the domestic alarm is already loaded in memory and always available because it is independent from the television channel. The concept of return channel defined in the standard МНР is the modem 56k in the decoders of low cost and the ADSL, Gprs, Ethernet, etc. in decoders of higher costs. The return channel allows to interact with external services, with dedicated servers or Internet and download contents on demand. In the case of our connection with the network of domestic alarm, ethernet could be one of the most probable because it is commercially very diffuse and with easy installation. The alarm system is based on the creation of a network based on sensors, actuators and cameras. So we need a closed circuit (CCTV).CCTV is a television system which operates on the base of a "closed circuit". Televisions use broadcast, they are available for anyone has an adapted receiver, the images of TVCC are available only to whom is directly connected to the circuit which is our decoder. The camera is "the eye" of a TVCC system and the CCD technology is in its heart .This has some benefits for us: Pixel (Picture Element), Sensibility, Resolution. A TVCC signal contains a range of frequencies, approximately from 30Hz to 10MHz. Consequently, proper circuits are demanded to working with the requested bandwidth, if the aim is maintaining the quality of signals during the transmission. Moreover we need a commutation system that will allow video signals coming from many cameras to be canalized in our decoder for being visualized on a single screen. An idea for creating the network, which connects all the sensors, actuators and cameras with the decoder, is based on a not invasive way in the domestic area. Without using new cable installations, like in ethernet, the new technology of the Power Linens Communication (PLC) is a solution. The PLC equipment can use the household electrical power wiring as a transmission medium. This is a technique used in home automation for remote control of lighting and appliances without installation of additional control wiring. The HomePlug system is an example of this technology. The X10 home automation system uses power line communication at the zero crossing voltage point in the AC wave. Typically these devices operate by injecting a carrier wave of between 20 and 200 kHz into the household wiring at the transmitter. The carrier is modulated by digital signals. Each receiver in the system has an address and can be individually commanded by the signals transmitted over the household wiring and decoded at the receiver. These devices may either be plugged into regular power outlets or else permanently wired in place. So we can use its benefits: saving the cost and weight of ordinary wiring, flexible modifications, simplicity of installation, operation over 12V up to 42V power networks.
VI. HOME ALARM CONTROL USE 
FOR COSTUMERS
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Fig. 4

The figure 4 is showing an example of the application Home Alarm Control for an apartment with 6 rooms. The customer through remote control has several choices. These functions are showed to the user from the screen and they depend on the status of the system.
The implemented functions are activated through the pressure of the following keys of the remote control:
1. Right and Left Arrows;
2. Up and Down Arrows;
3. Red button;
4. Green button;
5. Yellow button;
6. Blue button.
The numerical buttons, EXIT, OK and the volume keys functions have not been implemented functions. Pressing on the right arrow or left arrow of the remote control, 
the customer slides the small cameras which 
are selected with a blue square. Pressing the yellow button the corresponding video comes visualized.

Pressing on up and down arrows of the remote control the customer slides the rooms which are selected with a transparent red background. The sensor connected to the selected room comes visualized. If in standby status that sensor appears yellow, if in receiving status appears red or green according to the status it receives from the simulation of sensors network we explained before. The pressure of the Red button allows the customer to verify the status of all the sensors of the house. Then every sensor comes activated and receives signals of status from the simulation of sensors network. Sensors will be red lighted if the sensors network sends the signal which indicates this item is closed or green lighted if it is open. The red button changes its label in Stop allowing the customer to stop the status of controlling status of all the sensors. The sensors return in status of standby, becoming yellow. The pressure of the green button allows the control of the status of the sensor of the room selected from the customer through the up and down keys. The green button changes its label in Stop Room for every room being in the status of control. The pressure of the yellow button allows to show the video of the camera, selected by the customer through the right and left arrow keys, into the square situated down on the right in the screen. 
If the video is visualized the label of the 
yellow button becomes Show Info allowing 
the customer to choose if visualizing 
information of the selected room. Video 
maintains to be showed for each room camera if option is enabled. The pressure of the blue push-button allows to exit from the application. It is clear that more and more functions could be implemented in future using all the keys of remote control.
VII. REALIZATION OF THE SOFTWARE
The application Xlet Home Alarm Control has been implemented in Java language using the compiler NetBeans 5.0 with JAVA SDK 1.4.2_10. It is composed of a package called Нас which includes the Java classes the application uses. The main class Hac.java implements the Xlet class. This is the class which is loaded and started by the Dvb-mhp decoder and simulators like XletView or OpenMhp. The use of the Java language has been necessary for the versatility this language offers nowadays, just for the great spread of the embedded systems in the world. In fact through the Java 2 MicroEdition (J2ME) Sun Microsystem has allowed the use of the language also in the embedded market (PersonalJava, JavaPhone, JavaTV, and Embedded Java). Surely the fact that J2ME is dedicated to the embedded market does not mean it can be used with any type of devices and within any context. Its modular and expandable structure allows 
but does not cover the immense range of embedded platforms: from PDA to mobiles, from t
he satellite navigators to digital TV it can carry the advantages of the Java language. One of the more interesting and appreciated aspects of Java always has been its high degree of portability and its level of abstraction from the hardware. 
J2ME maintains all of these and extends them to a market, the one of electronics for consumption, indeed rich of different platforms. 
or these reasons it has seemed the optimal choice in order to implement our system. Through the use of Java classes the objects for create the interface have been created. They show on the screen of the simulator all the objects which allow the control of the alarm. Every object extends the МНР class called HContainer which is an extension of the class Container from java.awt. *. The showed graphical elements use the МНР libraries org.havi, org.dvb and org.davic. These libraries allow to realize now simpler graphics regarding to the most complex and modern graphical interfaces can be realized today with the most common applications, 
like Applet, etc. In order to guarantee 
the personalization of our alarm, so it could 
be customized on every profile of different houses, we have used the new technology XML which is being diffused quickly. XML is a system of rules to formulate rows in format text which allows 
you to structure data. XML is not a programming language, it makes easier 
the generation of data using through a computer, reading and controlling on the structure 
is not ambiguous. XML avoids the common defects of the languages: he is extensible, independent from the platform and supports the international and local parameters. Moreover it is totally compatible with Unicode, he is free, and therefore it guarantees a great portability. Overall it is free, so it allows to construct software 
without being bound to the vendors. In the 
Home Alarm Control the choice of technology XML is used to create the list of the rooms 
and the corresponding characteristics, like 
maps of the house, images, positions of 
he sensors, positions of the cameras, associated video, names of the rooms. 
This allows to easy personalize the application, also installing it on a decoder in another house. In the Hac.java class 
(the Xlet application) all the controls for the remote control are included. So the application answers for every event of keys pressure from remote control.
Here is a list of all the classes which 
show objects on screen like sensors, cameras and labels.
	Class Summary

	Camera
	It comprises all the attributes of the camera objects: positions, images, etc.

	ColourKeys
	Graphic of four color keys

	Нас
	The Xlet Application, it includes also controls functions for the remote control

	Info
	It comprises control and attributes of info for each room

	Item
	It creates the square for the list of rooms

	List
	List and control of rooms

	ListSensors
	List and controls of sensors

	Room
	It comprises all the attributes for each room reading from the XML file rooms.xml

	RoomManager
	It takes info from rooms.xml , it allows navigation within the rooms

	Sensors
	It comprises all the attributes of each sensor.

	Cameras
	List and controls of cameras

	ThreadPlayer
	Player to show videos from camera.

	TVTimer
	Digital clock on screen

	UDPServer_Xlet
	UDP Socket to communicate with the simulation of sensors network, it receives status of sensors.

	MultiLabel
	Label to show strings in more rows.

	SingleLabel
	Label to show strings in one row.


The connection between the application and the network of the sensors has been created through the implementation of two UDP servers, one for the Xlet application and the other one for the simulation of. UDP Server from the decoder side is activated by the customer when he demands the control of the status, while UDP server from the side of the sensors network is activated through the already seen graphical interface. The first one starts to listen waiting to receive the status of sensors, the second one sends status of sensors and attends confirmation of the reception from the Xlet.
VIII. CONCLUSIONS
In this paper an idea to realize a domestic alarm has been showed using the new technologies the digital television offers. An Xlet application has been implemented to create a friendly interface for users using own decoder and television screen. Our idea is based on the realization of a sensors network we simulate with a Java application. It has been realized like a panel to choose sensors and actuators status. We showed our ideas to realize the real domestic alarm network such as new hardware technologies like Power Line Communication and new interactive digital decoders. The use for common customers is been explained for our implemented functions. We showed the realization of the code which was implemented in JAVA 1.4.2_10 using JAVA2ME.
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