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Introduction

This guide documents the porting layer and the emulation layer included with the Java
TV™ API reference implementation, version 1.0. The reference implementation is based
on version 1.0 of the Java TV API. Included in this guide are descriptions of the classes
and interfaces in the porting layer of the Java TV API reference implementation (RI) and
the connection protocol between the porting layer and the platform-specific emulation

layer.

The JavaTV API defines a set of classes and interfaces to provide television-centric
programs and services to set-top boxes. The features of the Java TV API support
enhanced, interactive television and include access to the service information database,
service selection, playback control and broadcast data. See the Java TV API Technical
Overview: The Java TV API Whitepaper and the Java TV API javadocs at
http://java.sun.com/products/javatv for more information about the Java TV API.

The Java TV API RI has been designed to be hardware platform agnostic and is written in
the Java™ programming language, except for the MPEG-1 player provided as a part of the
Java™ Media Framework implementation. This allows any customers with accessto a
Windows equipped PC to see the implementation’s code working. It aso makes the
porting process simpler.

The following figure compares the architecture of the Java TV API running on a digital

television receiver (set-top box) to the architecture of the RI running on a Windows NT
computer.

Set-top Box Architecture VS. RI Architecture

PAVANVADPICANONEES £ f;)sﬂlrcatlon mp | Ll T Ayl

Java T A TV A
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Guumm Technology )
Java Platform Layer PersonalJava App. Env.
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The JavaTV APl in the RI consists of the public code, the porting layer and the
emulation layer. The porting layer consists of code that is common to all
implementations; it is both portable and platform independent. For information on the
classesin the porting layer, see the section “Porting Layer”. The emulation layer consists
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of code that is dependent on and specific to the supporting platform. For information on
the classes in the emulation layer, see the section “Emulation Layer”.

IntheRI, all classesinthecom sun. tv. * packages are considered part of the porting
layer, except for the receiver package which isin the emulation layer. The
implementations of thej avax. t v. * packages use the classesin com sun. tv. * (aswell
as the classes in the Personal Java™ application environment v3.1 and JMF). If you re-
implement the classes in the porting layer, thej avax. t v. * classes should function
properly. For information on the RI’ s implementation of JIMF, see the section “JMF
Implementation”.

Porting Layer

The porting layer of the RI provides portable classes that can be re-used for all
implementations of the Java TV API. Inthe RI, the porting layer islocated in the
following directories:

conisun/tv
confsun/tv/tinmer
confsun/tv/util

coni sun/tv/si

coni sun/tv/ nedi a

coni sun/ medi a/ pr ot ocol
coni sun/tv/ net
confsun/tv/net/util

j aval net

RI Directory com/sun/tv

The RI classesin the package com sun. t v fall into three functional areas: application
manager, locator, and service selection. The classes are listed below by functional area.

Application Manager Implementation Classes

The application manager is based on the Xlet application model. The classes implement
the functionality for the Xlet state machine, send notification about state changes, load
Xlet classes from carousd files, and communicate between Xlet and XletManager. See
the Java TV API Technical Overview: The Java TV APl Whitepaper at
http://java.sun.com/products/javatv for more information about the Xlet application
model.

AppSignalEvent
The ApplSignalEvent class is used by the service selection classes to notify the
XletManager that the current service includes an Xlet to be signaled for execution.
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AppSignalEventListener
AppSigna EventListener is an event listener interface implemented by classes to receive
notification of AppSignal Event objects.

AppSignalEventFactory
The AppSignal EventFactory class can be used by objects to add themselves as a listener
to events that signal applications.

DisplayM anager

The DisplayManager class controls access to the screen. Currently, this class assumes
that the Xlets running on the platform are displaying themselvesin aroot container (an
AWT Frame) that was created by DisplayManager. The DisplayManager classis used
primarily by the XletManager.

Holder
Holder objects are used to hold Request objects, which change the state of Xlets.

Result

The Result class represents the result from performing an Xlet lifecycle action. The

Result class is constructed after the action and put in a Holder for the XletManager thread
to pick up. Theresult is either successful or unsuccessful. An XletStateChangeException
is thrown for the unsuccessful result.

Request
Reguest objects are used to hold lifecycle change requests that are sent to Xlets.

XletContainer
The XletContainer classisan AWT container that can be used by an Xlet. The
DisplayManager creates instances of the XletContainer class when it displays Xlets.

XletContextl mpl
The XletContextlmpl class implementsj avax. t v. xl et . XI et Cont ext , which is used by
Xlet to communicate with an XletManager and access Xlet properties.

XletL oader
The XletLoader classisaj ava. | ang. d assl oader and loads an Xlet class from a
carousel.

XletM anager

XletManager is the primary class that manages the execution of Xlets within the Java TV
API Reference Implementation. The XletManager class handles al aspects of Xlet
management, from receiving and interpreting Xlet signaling, to loading an Xlet, and
managing its state.

XletProxy
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The XletProxy class provides a context for an Xlet running in an XletManager. In
particular, it provides the XletManager with access to al the objects needed to support

the normal operation of an Xlet.

XletRunnable

The XletRunnable class represents a class that implements thej ava. | ang. Runnabl e
interface. This implementation of the Runnable interface is used when new threads are
created to call the lifecycle methods on an Xlet. Note that those methods are called on
Xlets asynchronoudly to help ensure the integrity of XletManager.

XletState

The XletState class is used for tracking an Xlet object's current state.

Locator Implementation Classes

The implementation of the Locator-related classes, Locatorlmpl and L ocatorFactorylmpl,
areinthecon sun/ t v directory. These classes implement the locator functionality in the
RI. The RI is protocol agnostic but still must define its own locator syntax. The syntax
used by the RI is similar to that used for URLS.

In general, an implementation will define the supported protocols and syntax. Usudly,
these will be defined by a particular standards body.

PROTOCOL

SYNTAX FORMAT

Service Protocol

service/<servicename>

Service Description Protocol

description:/<servicename>

Service Component Protocol

component:/<componentname>service:/<servicename>

Service Component Protocol

component:/<xlethame>service:/<servicename>

Program Event Protocol

event:/<eventname>searvice:/<servicename>

Program Event Description
Protocol

eventdescription:/<eventname>

Transport Stream Protocol

transport:/<transportstreamname>

Network Protocol

network:/<networkname>

Bouquet Protocol

bouquet:/<bouquetname>

Carousel Protocol

carousdl:/<mountpoint_path><file Path>

All Networks network:/*
All Bouquets bouquet:/*
All Transport Streams transport:/*

The RI includes the following restriction:
Only one Transport is supported.

Because of this restriction:

Only one BouquetCollection is available
Only one NetworkCollection is available

Version 1.0, 11/15/2000
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Only one TransportStreamCollection is available.

L ocator Factoryl mpl

The LocatorFactorylmpl class implements the class

j avax.tv. | ocat or. Locat or Fact or y, which defines a factory object that creates
instances of the locator interface.

L ocator I mpl

The Locatorlmpl class implements the interfacej avax. t v. | ocat or . Locat or .
Locatorlmpl represents a locator, which provides an opagque reference to the location
information of an object addressable from the Java TV API. In addition to implementing
the required methods of Locator, Locatorlmpl includes a number of utility functions for
locator comparison and identification.

Service Selection Implementation Classes

The service selection implementation classes implement the

j avax. tv. service. sel ecti on package. This package provides the functionality that
allows applications to select services. The implementation of this package has a strong
dependence on the Java Media Framework. The actual presentation of a service (the
playing of an MPEG-1 video file) is accomplished with a IMF player. When a new
service is selected, the service selection implementation must stop the current IMF player
from playing and start another. Much of this functionality may be handled in hardware in
other implementations.

Handler

The Handler class implements a IMF player for handling content specified in alocator. A
Handler object parses the locator string and del egates the handling of the content to a
JMF player registered for the content.

ServiceContextFactorylmpl

The ServiceContextFactorylmpl class implements the class

j avax.tv. service. sel ection. Servi ceCont ext Fact ory and serves as afactory for
the creation of ServiceContext objects.

ServiceContextI mpl

The ServiceContextimpl class implements the interface

j avax. tv. service. sel ecti on. Servi ceCont ext and the state machine defined by it.
The class dso initiates the playing of media content when a particular service is selected
in the context.

RI Directory com/sun/tv/timer

The package com sun. tv. ti mer consists of one class, TVTimerimpl. The
javax.tv.util. TVTi mer classadheresto the semanticsinthecom sun. pti mer. PTi mer
class included with the Personal Java platform. The TV Timerimpl in the Rl delegates to
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the PTimer class included in the Personal Java platform because the implementation of the
TVTimer class would ailmost certainly depend on native code and the Java TV API RI
contains a minimum of native code.

Timer Implementation Class

The timer-related class TV Timerlmpl isfound in thecom sun. tv. ti mer package.The
remainder of the timer implementation isin thej avax. tv. uti|l package.

TVTimerImpl

The TVTimerImpl class (inthecom sun. tv. ti mer package) implementsthe TV Timer
class. TVTimerlmpl includes two hash tables that are used to map TV TimerSpec classes
to PTimerSpec classes. One hash table maps a TV TimerSpec object to a PTimerSpec
object, and the other hash table maps a PTimerSpec object to a TV TimerSpec object.
When a TV TimerSpec classis added to TV Timerlmpl, an instance of PTimerSpec is
created, added to the hash tables and registered with a PTimer. When that PTimer “goes
off,” the TVTimerImpl classis notified. It then maps the PTimerSpec back to a
TVTimerSpec and notifies the appropriate listeners.

RI Directory com/sun/tv/util

The classes found in this directory are utility classes used in the functioning of the RI.
Specifically, the classes in this directory alow different types of objects to be sorted.

Compar el nterface

The Comparel nterface interface consists of one method that accepts two objects as
arguments. The class implementing this interface returns the result of the compare as an
integer.

QuickSort

The QuickSort class implements the QuickSort algorithm. The QuickSort class sorts
objects that implement Comparel nterface. This sorting code is used in a number of places
within the RI.

RI Directory com/sun/tv/si
The service and service information classes handle service information stored in the S|
database and represent the layout and content of audio/video/data streams. The directory

com sun/ tv/si corresponds to the package com sun. tv. si . Its classes are listed below
in alphabetical order.

Service Information Implementation Classes

These classes implement the service information packagesin the Java TV API
(j avax. tv. service,javax. tv. service. gui de, j avax. t v. servi ce. navi gat i on, and
javax.tv.service.transport). The classesin these packages provide applications
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with information on the services that are available to an individual receiver. The RI’s
service information classes are populated by the SIEmulator class (see

com sun/ t v/ recei ver ). The Rl contains examples that allow the SIEmulator class to be
populated either programmatically or via XML files.

Bouqueti mpl

The Bouquetimpl class implements the interface

j avax.tv. service.transport. Bouquet , which represents information about a bouquet
(acollection of services that can span transport stream and network boundaries). Note
that bouquets might not be supported by all protocols.

CacheManager

The CacheManager class manages the cache used to hold service information within the
RI. The cacheisimplemented by subclassing j ava. uti | . Hasht abl e and is keyed on the
external form (string representation) of locators. CacheManager can be found in the RI
directory com sun/ tv.

ContentRatingAdvisorylmpl

The ContentRatingAdvisorylmpl class implements the interface

j avax.tv. servi ce. gui de. Cont ent Rat i ngAdvi sory, which is used to indicate, for a
given program event, ratings for any or all of the rating dimensions defined in the
Content Rating System for the local rating region.

FavoriteServicesNamel mpl

The FavoriteServicesNamelmpl class implements the FavoriteServicesName interface,
which is used to create a collection of services based on a user preference for favorite
services.

Networ kI mpl
The NetworkImpl class implements the Network interface, which provides descriptive
information about a network of transport streams.

ProgramEventDescriptionl mpl
The ProgramEventDescriptionlmpl class implements the ProgramEventDescription,
which provides atextual description of a ProgramEvent.

ProgramEventImpl
The ProgramEventlmpl class implements the ProgramEvent class, which provides
structured information about a program event.

ProgramSchedulel mpl
The ProgramSchedulelmpl class implements the ProgramSchedul e interface, which
provides information about the current, next and future events.

RatingDimensionl mpl
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The RatingDimensionlmpl class implements the RatingDimension interface, which
provides information about supported multiple-rating dimensions.

ReceiverListener

The ReceiverListener class extends EventListener to listen to SIChangeEvent.
SIManagerimpl uses the ReceiverListener class to receive notification of an
SlChangeEvent generated in the emulation layer. The ReceiverListener class can be
found in the RI directory conmi sun/tv.

ServiceComponentI mpl
The ServiceComponentimpl class implements the ServiceComponent interface, which
provides information about individual components of the service.

ServiceDescriptionl mpl
The ServiceDescriptionimpl class implements the ServiceDescription interface, which
provides atextual description of a service.

ServiceDetailsimpl
The ServiceDetailsimpl class implements the ServiceDetails interface, which provides
detailed information about a service bound to a transport stream.

Servicelmpl
The Servicelmpl class implements the Service interface, which provides structured
information about a service.

Servicelterator I mpl

The Servicelteratorlmpl class implements the Servicelterator interface. These objects are
returned by ServiceList objects to allow applications to interate through the Service
objects contained in a service list.

ServiceListimpl

The ServiceListimpl class implements the

j avax.tv. service. navi gati on. Servi ceLi st class. Services are stored in a Vector
and sorts are performed by the QuickSort classin the com sun/tv/ uti | directory.

Sl ChangeEventI mpl

The SIChangeEventlmpl class implements the SIChangeEvent class. These objects are
created and sent to SIChangelistener objects to signal changes detected in the Sl
database.

SIManager mpl

The SIManagerimpl class implements the SIManager class. The SIManagelmpl class
represents the implementation of the central managing entity that has knowledge of the
entire network or a collection of networks. The SIManagelmpl class can create a
collection of services based on the ServiceGroup filtering rules. This class must handle a
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number of service information requests. The reference implementation caches these
regquests and services them asynchronoudly as the specification requires.

SIRequestImpl

The SIRequestimpl class implements the SIRequest interface. SIRequestimpl registers
itself at the time of the asynchronous call for a single request and is automatically
unregistered when the request is compl eted.

Transportimpl

The Transportimpl class implements the Transport interface. Transportimpl is used for
notifications about SIChange events and may expose various types of entities (e.g.,
bouquets, networks and/or TransportStreams).

TransportStreaml mpl
The TransportStreamImpl class implements the TransportStream interface and provides
information about a transport stream.

RI Directory com/sun/tv/media

The classes in this directory implement the APIsincluded in thej avax. t v. nedi a
package.

TV Media Package Implementation Classes

Thej avax. t v. medi a package provides controls and events for the management of real-
time media in atelevision environment.

AWTVideoSizeControll mpl

The AWTVideoSizeControl class implements the AWTVideoSizeControl class from the
j avax. tv. medi a package. The AWTVideoSizeControlImpl classis used by applications
to manipulate the size of video windows. Because of limitations on the PC platform, this
RI does not allow resizing of the video output, which is alowable by the specification.

M ediaSelectContr ol mpl

The MediaSelectControl Impl class implements the M ediaSelectControl class from the
j avax. tv. medi a package. MediaSelectControl objects are generally acquired by
applications via their ServiceContext to allow them to perform more fine-grained
selection operations. For example, MediaSelectControl objects allow audio and video
components to be selectively added to or removed from a display.

RI Directory com/sun/tv/media/protocol

This directory contains the classes that implement the classes in the
j avax. tv. medi a. prot ocol package.

DataSour ce

Version 1.0, 11/15/2000 12
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The DataSource class implements the DataSource interface. The

coml sun/ t v/ medi a/ pr ot ocol directory contains two versions of the DataSource class,
onein its Component sub-directory, and the other in its Service sub-directory. The former
is used to implement the DataSource that is associated with ServiceComponent objects,
and the latter is used to implement Service objects.

PushSour ceStream2l mpl

The PushSourceStream2Impl class implements the PushSourceStream?2 interface. The
com sun/ t v/ medi a/ pr ot ocol directory contains two versions of the
PushSourceStream2lmpl class, one in its Component sub-directory, and the other in its
Service sub-directory. The former is used to implement the PushSourceStream?2 that is
associated with ServiceComponent objects, and the latter is used to implement Service
objects.

RI Directory com/sun/tv/net

The classesin thecom sun. t v. net package implement the functionsin the

j avax. tv. net package and provide access to | P datagrams transmitted in the broadcast
stream. Together with the j ava/ net socket implementation, these classes allow the user
to obtain alocally-obtained | P address assigned to a ServiceComponent locator, and then
access an | P datagram associated with that ServiceComponent.

Note that the RI expects the user to provide afile that contains datain the | P datagram
format. Those who wish to port this package on a set-top box should modify afew filesin
this package, especially Encapl PStream, because this is where the data is obtained by
opening alocal file rather than from I P encapsulated datain an MPEG-2 transport stream.

EncapDatagramSocketl mpl

The EncapDatagramSocketlmpl class implements an Encapsulated | P Datagram Socket.
The RI does not implement any security checks, but it does support SOCKS, Version 4.
This classis used in the implementation of j avax. t v. net. I nt er f aceMap.

Encapl P

The Encapl P class implements a parser for Encapsulated IP datagrams in an MPEG-2
transport stream. The Encapl P class is used in the implementation of
javax.tv.net.InterfaceMp.

Encapl PDataSour ce

The Encapl PDataSource class implements a DataSource object for Encapsulated IP. In
the RI, this class reads from an instance of the Encapl PStream class, which reads from a
file. The Encapl PDataSource class is used in the implementation of
javax.tv.net.InterfaceMp.

Encapl PStream
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The Encapl PStream class represents an Encapsulated |P Stream. It implements the
PushSourceStream? interface and reads from afile. This classis used in the
implementation of j avax. tv. net. I nt er f aceMap.

GenericPacket

The GenericPacket class is a subclass of the Packet class and implements a general -
purpose, network packet buffer mechanism. The GenericPacket class has been modified
dightly for the RI. This classis used in the implementation of
javax.tv.net.InterfaceMp.

I nterfaceM apl mpl
The InterfaceMaplmpl class implements the encapsulated IP functionadlity in the RI
(j avax. tv. net. I nterfaceMap).

| PReass
The IPReass class reassembles | P packets. This classis used in the implementation of
javax.tv.net.InterfaceMp.

Packet

The Packet classis an abstract class representing a network packet. Subclasses must
define the general behavior of the packet they wish to emulate. This classis used in the
implementation of j avax. tv. net. I nt er f aceMap.

PacketDiscar dedException

The PacketDiscardedException exception is thrown when an IP packet passed up by a
lower layer protocol is discarded. This classis used in the implementation of
javax.tv.net.InterfaceMp.

RI Directory com/sun/tv/net/util

These classes are utility classes used in the implementation of
javax.tv.net.InterfaceMp.

SystemThread

The SystemThread classis asubclass of thej ava. | ang. Thr ead class, which alows non-
standard priority levelsto be set. The SystemThread class aso has a specifiable stack
size. Thisclassis used in the implementation of the Timer class.

Timer

The Timer class provides a general-purpose event timer. It is used by subclassing it and
overriding the callback method. This timer is not as robust as the timer included in
javax.tv.util.

RI Directory java/net
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Thej avax. t v. net package defines an API that allows applications to access IP
datagrams that are transmitted in the broadcast stream. These classes overwrite the socket
implementation in the Personal Java platform. Thej avax. tv. net . I nt er f aceMap class
implements this functionality. This class dependson j ava. net . Dat agr anSocket and

j ava. net. Mul ti cast Socket, which are found in the Persona Java platform. In order to
simulate the correct behavior of these classes in the RI, aternate implementations of

these classes are provided. Other implementations may choose to modify the actua
implementation of thej ava. net classes.

DatagramSocket

In addition to providing the functionality of thej ava. net . Dat agr anSocket classfrom
the Personal Java application environment, this class aso represents a socket for receiving
datagram sockets with the InetAddress reported at | nt er f aceMap. get Local Addr ess() .
Note that the port number isignored when the socket is used for receiving IP datagram
for InterfaceMap.

M ulticastSocket

In addition to providing the functionality of thej ava. net . Mul ti cast Socket classfrom
the Personal Java application environment, this class a so represents a socket for receiving
datagram sockets with the InetAddress reported at | nt er f aceMap. get Local Addr ess() .
Note that the port number isignored when the socket is used for receiving IP datagram
for InterfaceMap.

Emulation Layer

This section describes the Rl emulation layer and its connection to the porting layer. The
emulation layer consists of classes that are platform specific and cannot be re-used on all
platforms. The functionality in the emulation layer includes storing and generating S|
events, playing media content using JIMF, and mechanisms for selecting. In many
implementations a significant amount of the emulation layer will be re-implemented in
hardware. This RI targets the PC platform so certain hardware is not generally available
(such as MPEG section tables and hardware MPEG-2 players).

The emulation layer consists of the directory com/sun/tv/receiver. The following section
describes the implementation of the platform-specific mechanismsin the RI. The classes
described here could be implemented in native code on a digital television receiver, or, in
some cases, in the hardware.

RI Directory com/sun/tv/receiver

This directory corresponds to the package com sun. tv. r ecei ver. The RI includes
classes to emulate Sl storage, generate SIChange events, and then to propagate those
eventsto the porting layer. The primary class used for thisis the SIEmulator class. The
SIEmulator class is used to populate the SI database in the RI.
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Two examples of classes that populate the SI database via SIEmulator have been
included:

Recei verFil e. java: TheReceiverFil e.java file parsesan XML file that
describes SI. An example XML file and sample DTD can be found in the lib
directory. Thefile Recei ver Fi | e. j ava can be found in the

com sun/ tv/ receiver directory.

Sanpl eDat a_01. j ava: The Sanpl eDat a_01. j ava file represents programmatic
population of the Sl database. SampleDate 01 can be found in the sanpl es/ db
directory.

Considerable control over the contents of the SI database is via programmatic popul ation
(such as by using Sanpl ebDat a_01. j ava). This class or classes with smilar functionality
call private methods in the SIEmulator class. Y ou could modify the Sanpl eDat a01 class
to read the Sl from another source (such as an MPEG-2 transport stream or a network
socket) and populate the database from that source.

ReceiverFile reads an XML file that contains a description of the Sl database. The XML
example is essentially a programmatic example, except that population is triggered via
XML files. ReceiverFile parses the XML file specified in the JavaTV. properti es file.
Thisfileis parsed once every 10 seconds. This dlowsthe Rl to simulate a dynamically
changing Sl database as would be found on an actual network. Most functions of the
service information interface in the Java TV API can be smulated in this manner. For
more information on using XML with the RI and the details of the XML syntax, see the
docs directory.

The RI looks for the JavaTV. properti es file when the API isinitialy accessed. This
file defines the property:

Servi ceFi | eHandl er =Sanpl eDat a_01

ServiceFileHandler refers to a class file that implements SampleDatal nterface. The R
creates an instance of the class specified and calls methods on this interface that will
popul ate the SI database.

The following figure illustrates the relationship between the porting layer and emulation
layersin the Java TV API reference implementation. The Java TV API is built on the
JavaTV API porting layer (the com sun. t v packages). These packages represent a
platform-independent collection of classes that provides the mgjority of the RI’s
functionality. These classesin turn rely on functionality usualy provided by software or
hardware included in the receiver (hardware MPEG players and MPEG section tables).

These features are unavailable to the RI, so they are included in the emulation layer. The
emulation layer consists of a IMF implementation (JIMF Lite) and emulation of the
service information tables (the classesin com sun. t v. recei ver). Video information is

Version 1.0, 11/15/2000 16
Copyright © 2000 Sun Microsystems, Inc.



Java TV API Reference I mplementation Porting Guide

provided by MPEG-1 movies and service information is usualy provided in the form of
XML files.

Java TV API

Jjavax.tv.*

dJava TV APl RI

(cam.sun. tv packages)

JHF LITE JavaTV RI (Beceiver Emulation)
Javax.media.* cam.sun. tv.receiver. ®

Direct X (Ver TA) XML Parser

!

HMPEG FILE(S) XML (SI DATA)

To notify the SIManager about the SI events, the emulator callsnot i f yChange() inthe
SIManagerimpl class. SIEmulator uses two aternative sources for passing emulated
events to the porting layer. One source of eventsisan XML file that contains service
information. ReceiverFile is used to read the information from the XML source and pass
it to the emulator.

Another source of the events is the SampleData class. The emulation data are hardcoded
in the class. The SampleData class can be replaced with other classes that implement the
SampleDatal nterface interface. The name of the source class is defined in the Settings
class.

All other implementations must call the same method in the SIManagerimpl class to
notify the listeners about the SIEvent changes.

The following classes are included in the emulation layer for Sl events:

ReceiverFile

The ReceiverFile class implements SampleDatal nterface and is used as a data source for
SIEmulator that reads datafrom an XML file. ReceiverFileis an interna class for the
emulation layer and is not used for the connection to the porting layer.

SampleDatal nterface

The SampleDatal nterface interface is implemented by emulated data sources to pass the
SIChange events to the emulator. SampleDatal nterface is an internal interface for the
emulation layer and is not used for the connection to the porting layer.
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Settings

The Settings class defines settings for the emulation. Upon bootup, the class looks for a
JavaTV. properti es fileinthel i b directory to read in the user-defined settings. If the
file is not present or the necessary variables are missing from the file, the Settings class
uses its own default values for the emulation. In particular, the class specifiesa
SampleData 01 file as a data source for SIEmulator to use hard coded emulation data.

SIEmulator

The SIEmulator class emulates a source for SIChange events. SIEmulator can emulate
source events, reading them either from an XML source or hard-coded in the
SampleData 01 file. The emulator should be replaced on area source of events.

JMF Implementation

The Java Media Framework is used by the Java TV API to play the content of the
selected media. For more information on IMF see http://java.sun.com/products/java-

media/jmf.

A platform-independent version of the framework portion of JIMF has been included in
the RI. This portion of JIMF matches content with players and manages those players.

Also included is an MPEG-1 player that is written to the DirectShow libraries included in
Windows NT. To compile the player code, you must have access to the DirectShow
developer’ s kit, version 7.A (available from www.microsoft.com) and Visua C, version
6.

The following figure shows the IMF architecture in the RI. The IMF implementation
codeintheRI can befoundinthej nflite/ src directory. The three main IMF packages
inthe Rl are:

j avax. nedi a. * -- IMF 1.0 API (public API)
com sun. tv. medi a. * -- The RI’simplementation of JIMF in the porting layer
wi n32. * -- Windows NT-specific implementation of IMF
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JHE AP
Javax.modia.*

JHFLITE (JAVATY INPL. )
cam.sun. tv.modia®

com,. sun. tv,. control . *
oom.gun. LY. protocel. *

cdam.sun. tv. util. *

JHFLITE WINAZ2 (Java)
winli2.com.sun . medis.amovie

winil.com.sun.tv.media.controd . video.mpeg.*

JHAM. DLL ("C" Ccoda)
winiZ.metive.libam.*
Wini2.native.libimutil

DIRECTXE INTERFACE ("Hoadoar™ filos)
wini.pative.liben.base."”
winil.native.liban.inclods . "

RI Directory com/sun/tv/media

Thecom sun. tv. medi a package contains base classes for IMF operation, including the
implementation of a Player, Controller, Clock, and TimeBase.

Controller Adapter
The ControllerAdapter classis an event adapter that receives IMF
j avax. medi a. Cont r ol | er Event and dispatches them to an appropriate stub method.

DatalL ostError Event
The Datal ostErrorEvent class is posted when a Controller has lost data.

GainControlAdapter
The class GainControl Adapter implementsj avax. nedi a. Gai nControl . The
GainControl Adapter class provides methods for:

- manipulating the amplitude of the audio signal and performing math required to
map linear gain specifiersto decibels. (The relationship between alinear gain
multiplier and the gain specified in decibelsis: value = pow(10.0, gainDB/20.0)).
registering, unregistering and informing registered listeners about changesin gain
value of the audio signal by posting a GainChangeEvent.
mani pul ating the muted state of the audio signal.

M ediaClock
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The MediaClock class implements the math and maintains the correct states to perform
the computations from media time to time-base time.

MediaController
The MediaController class implements the basic functionality of
j avax. medi a. Cont rol | er, including:
clock calculations using the MediaClock helper class.
RealizeWorkThread and PrefetchWorkThread to implement r eal i ze() and
pref et ch() inthe correct unblocking manner.
ListenerList to maintain the list of ControllerListener.
two ThreadedEventQueues for incoming and outgoing ControllerEvents.

MediaPlayer
The MediaPlayer class handles all event handling and management of any Controller
under its control.

MediaTimeBase

The MediaTimeBase class is the abstract base class to create a TimeBase object out of
the media time of a component. Because TimeBase ticks even when the media has
stopped, the MediaTimeBase class internally maintains a system time base that takes over
when the media has ended. MediaTimeBase is extended by the class

wi n32. com sun. nmedi a. anovi e. AMCont rol | er.

Seek FailedEvent
The class SeekFailedEvent is used to indicate that the Controller could not start at the
current media time (set using setMediaTime).

SystemTimeBase

The class SystemTimeBase is the implementation of the default IMF

j avax. medi a. Ti neBase interface. In the RI's IMF implementation, this class is used by
MediaClock, MediaPlayer, and MediaTimeBase in the com sun. t v. medi a package.

RI Directory com/sun/tv/media/controls

The package com sun. t v. nedi a. cont r ol s contains classes and interfaces to extend the
basic IMFj avax. medi a. Cont rol | er functionality for the RI. The directory also
includes classes necessary to monitor the changes in the controller state.

AtomicControl
The AtomicControl interface specifies functionality common to al JIMF controls.

AtomicControlAdapter
The AtomicControl Adapter class implements functionality common to all IMF controls.

ControlChangeEvent
The Control ChangeEvent event contains information about which control has changed.
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ControlChangeL istener
The ControlChangeL istener interface specifies alistener for changesin the state of a
control.

NumericControl
The NumericControl interface specifies the functionality of a control that represents the
state by a numeric value.

NumericControlAdapter
The NumericControl Adapter classimplements the functionality of a control that
represents the state by a numeric value.

RI Directory com/sun/tv/media/protocol

The classin this directory provides an implementation of data transfer protocols.

I nputSour ceStream

The InputSourceStream class implements the IMF class

j avax. medi a. pr ot ocol . Pul | Sour ceSt r eamto build a source stream out of an input
stream.

RI Directory com/sun/tv/media/protocol/file

This directory provides a pull data source implementation for afile protocol.

DataSour ce

The DataSource class implements the IMF class

j avax. nedi a. pr ot ocol . Pul | Dat aSour ce to provide a pull data source for afile
protocol. Note that the RI provides two additional DataSource classes in the porting layer
to customize a DataSource for j avax. t v. nedi a. pr ot ocol . PushDat aSour ce2.

RI Directory com/sun/tv/media/util

This directory contains utility classes, including threads, security, and settings classes.

JMFI18N
The IMFI18N class specifies the resource bundle, i.e., the class that contains locale-
specific objects.

JMFProperties
The IMFProperties class is used to access and modify information about IMF settings.

JMFSecurity
The IMFSecurity classis used to monitor security when calling thread, connection, file
access, event queue and window and object methods.
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LoopThread

The LoopThread classis a base class for alooping thread, which implements a safe way
of pausing and restarting. Instead of using suspend() andresune() from the
PersonalJava platform j ava. | ang. Thr ead class, the LoopThread class provides a
pause() andrestart () method. Thisclassisextended by the class

wi n32. com sun. nedi a. anovi e. AMControl | er.

MediaThread
The MediaThread class implements a thread class that all IMF-created threads should be
based on.

MediaT hreadGroup
The MediaThreadGroup class is a base thread class from which al IMF-created threads
should derived.

ThreadedEventQueue
The ThreadEventQueue classis a utility class to manage an event queue in athread.

RI Directory com/sun/tv/media/util/locale

The IMF classin the package com sun. t v. medi a. uti | . | ocal e isS IMFProps, which
defines locale properties for IMF.

JMFProps
The class IMFProps contains hard-coded, locale-specific information used by
comsun.tv. nmedia.util.JMI 18N.
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