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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, ispublicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, |PRs notified to ETS in
respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETS| Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETS| Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by the Joint Technical Committee (JTC) Broadcast of the
European Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENELEC) and the
European Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which is responsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the co-ordination of its members' activities in the technical, legal,
programme-making and programme-exchange domains. The EBU has active membersin about 60
countries in the European broadcasting area; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

Introduction

This clause contains an extension of the DAB specifications to provide a Java-based software framework for developing
portable DAB data services applications.

A task force (Task Force Virtual Machine) was established inside the EUREKA 147 Consortium to discuss and to
specify a Virtual Machine for executing applications. The concept of Virtual Machine is related to the requirements of
providing atype of application that can be executed independently from hardware specific configuration.

Dueto its strong flexibility and commercial success, Java was chosen as a base technology for solving the requirements
of aportable environment and for specifying a set of API designed for the DAB environment.

A DAB extension to the Java APl have been designed by the members of the Task Force for virtual Machine: such
extension provides the software framework for designing, implementing and executing portable applications
specifically targeted to the DAB system.

The DAB Java Framework is divided in three basics module or packages. a DAB specific extension of the Java API, a
runtime support for the DAB applications execution environment, and a DAB 1/O package for signalling the DAB Java
extension over the DAB signal.

ETSI
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1 Scope

The present document specifies a DAB related API for Java. This API enables the download of Java programs via DAB
and their control of their execution. Additionally, it provides an interface to the functionality of DAB.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

« For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies.

[1] ETSI EN 301 234 (V1.2.1 onwards): "Digital Audio Broadcasting (DAB); Multimedia Object
Transfer (MQOT) protocol”.

[2] ETSI TS 101 812: "Digital Video Broadcasting (DVB); Multimedia Home Platform (MHP)
Specification".

[3] ETSI EN 300 401: "Radio Broadcasting Systems; Digital Audio Broadcasting (DAB) to maobile,

portable and fixed receivers'.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

application controller: Thisentity is part of the runtime framework and is responsible for the control of a downloaded
application. It acts as an intermediate between the application that initiated the download and the downl oaded
application.

command: transaction between a DAB client and the DAB package. It consists of arequest, which is sent from the
client to the package and confirmations and notifications, which are sent from the package to the client.

DAB resour ce: collection of hardware and software components that reside on a DAB terminal

NOTE: For example, hardware resources are audio, video, input devices, DAB receiver settings and commands;
software resources are DAB Platform API access, DAB terminal APl access, etc.

package: Thisis used throughout the text in two ways. First, it designates a Java package. Additionally, it also
designates a component in DAB Java.

virtual component: PAD user application, which istreated like aregular (audio or data) component

ETSI
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3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

API Application Programming Interface

DAB Digital Audio Broadcasting

EPG Electronic Programme Guide

FIG Fast Information Group

10 I nput/Output

JDK Java Development Kit

MOT Multimedia Object Transfer

NPJP Network-enabled Personal Java Profile

PAD Programme Associated Data

SPJIP Standard Personal Java Profile

UA User Apllication

VM Virtual Machine (not only the Java Virtual Machine, but also in the sense of the whole runtime
environment for DABJava)

WIRC WorldDAB Information and Registration Centre, Wyvil Court, Wyvil Road, LONDON SW8 2TG,

England, Tel: +44 171 896 90 51, Fax: +44 171 896 90 55, E-mail: worlddab-irc@worlddab.org

4 The DAB package

4.0 Summary

The DAB package enables applications (and appl ets) to access DAB resources. In clause 4.1 the basic and high-level
communication concept is described. The former is based on the Event-Listener pattern. The latter consists of
transactions, so called commands, in which the application sends requests to the package and the package responds with
confirmations and notifications. In clause 4.2 the particular commands and resulting patterns are presented. The use of
these commands is exemplified in clause 4.3. For each command there is atypical interaction. Thisis described in
clause 4.4. In clause 4.5 the dependencies between the commands are explained. The commands can be only be used if
the client is registered. Thisis shown in clause 4.6. Clause 4.7 consists of a description of the classes, which are
contained in the package.

4.1 The communication concept

This clause describes the communication concepts for the use of the DAB package. The DAB package provides
high-level access to the services of the Digital Audio Broadcasting (DAB) System. The package uses the Event-Listener
pattern (see Bibliography, "Design Pattern, Element of Reusable Object-oriented Software by Erich Gamma') for the
communication between the DAB system and the application. On top on this basic communication pattern a transaction
concept is defined (e.g. to deal with ongoing events).

4.1.1  The communication between the application and the DAB package

The DAB package provides an asynchronous interface. If an application calls a method of DABSour ce (the basic
interface), the result is not passed back as areturn value. Instead the method initiates a new transaction and just returns.
Thistransaction will generate events for intermediate or final results that are passed to the application using the

DABLi st ener interface.

This mechanism for passing back results to the application, follows the Event-Listener pattern. The package acts as a
source for events that are distributed to all components which implement the DABLi st ener interface and which are
registered as listeners.

ETSI
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The following piece of code shows, how to use thisin an application:

i mport dab. *;

public class MyApplication extends DABAdapter {
private DABC i ent dabd ient=new DABC ient();

public void start() {
/1 Configuration
dabd i ent. open();
/1l Registration
dabC i ent . addDABLi st ener (t hi s);

/1 Initiate request for object
dabd i ent. sel ect Obj ect Req(..);

dabd i ent.renpveDABLi st ener(this);
}

public void sel ect Obj ect Cnf (Sel ect Cbj ect Cnf Event e) {

}

TheclassMyAppl i cat i on issubclassing DABAdapt er toactasa DABLI st ener . DAPAdapt er isan auxiliary
class, which implements the DABLi st ener with empty methods. The variabledabCl i ent isused to interface to the
DAB package. Before the client can be used, the connection to the receiver hasto be set up using open. The next step
isto register the application, so that it gets events. Thisis achieved by calling addDABLi st ener . When weinitiate a
request likesel ect Obj ect Req (seetable 1), the package will call our sel ect Obj ect Cnf method for events of
type Sel ect Obj ect Cnf Event . Inthe end the application callsr enoveDABLIi st ener to stop any event
distribution to itself.

4.2 Commands

The basic transaction model in the DAB package is that a client issues requests and the DAB package responds with
confirmations and notifications. Such atransaction is called acommand. A command isinitiated by arequest and is
finalized by a confirmation.

If notifications are sent while a command is executed, the notification informs about the progress of the transaction.
Notifications are also used in situations when a DAB client requests particular information which cannot be delivered
immediately or in situations where updates may occur after the first request for information has been satisfied. In the
latter case notifications are delivered after the confirmation until the command is explicitly cancelled.

ETSI



Table 1: Commands

ETSI TS 101 993 V1.1.1 (2002-03)

Command Request Notification Confirmation Notification
(in between) (following)
Pattern Req Cnf
Tune tuneReq - tuneCnf -
GetEnsemblelnfo getEnsemblelnfoReq - getEnsemblelnfoCnf -
GetServicelnfo getServicelnfoReq - getServicelnfoCnf -
GetComponentinfo getComponentinfoReq - getComponentinfoCnf -
SelectComponent selectComponentReq - selectComponentCnf -
SelectApplication selectApplicationReq - selectApplicationCnf -
SelectComponentStream |selectComponentStreamReq |- selectComponentStream |-
Cnf
Pattern Req Ntf Cnf
Search searchReq searchNtf searchCnf -
Scan ScanReq scanNtf scanCnf
Pattern Req Cnf Ntf
SelectSI selectSIReq - SelectSICnf SiNtf
SelectReceptioninfo selectReceptioninfoReq - selectReceptioninfoCnf  |receptioninfoNtf
SelectObject selectObjectReq - selectObjectCnf objectNtf
GetLocationInfo getLocationIinfoReq - getLocationinfoCnf locationInfoNtf
OperationControl operationControlReq - operationControlCnf ServiceFollowingNtf,

drcModeNtf

SystemFailure

SystemFailureNtf

To summarize this, commands are executed by sending requests, confirmations and notifications. Three different
command patterns are used in the DAB package (see figure 1). All commands are listed in table 1 sorted by the pattern
type (endings with Req = request, Cnf = confirmation, Ntf = notification). The patterns describe only the message
sequence for one command. If commands are interleaved which means two commands running at the same time an
arbitrary sequence of message typesis possible.
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(CommandName)Req
T ————

(CommandName)Cnf
.-

\J

time

a) Reqg - Cnf Command Pattern

(CommandName)Req
B —
(Command)Ntf
(Command)Ntf
(Command)Ntf
(CommandName)Cnf
-
\)
time

b) Req - Ntf - Cnf Command Pattern

(CommandName)Req
_—
(CommandName)Cnf
(Command)Ntf
(Command)Ntf
(Command)Ntf
\j
time

¢) Req - Cnf - Ntf Command Pattern

Figure 1: Command patterns
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The asynchronous messaging approach fits well with the requirements of a broadcast based information system. Ina
broadcast system only unidirectional communication from the service provider to the client is possible. Therefore
clients have to be prepared that changes might occur at anytime. A DAB ensemble is able to provide several services
simultaneously. The number of services or their type can change at anytime. Also the reception conditions of aDAB
receiver in a mobile environment might change very often. The DAB package keeps track on all these dynamic aspects
of abroadcast system and informs a connected client by sending update notifications.

Interleaved started commands are also processed interleaved as far as the semantic of the commands allowstthis, e.g. it
is possible to change the volume while a SelectObject command is pending. If two commands cannot be processed
interleaved the one which has been sent first is also processed first.

4.3 Examples

The following examples demonstrate the use of commandsin typical areas like service information access and service
presentation. In the first example asimple EPG is described. The second example shows a stock market ticker.

43.1 EPG

In the following we will show how to use the Java DAB interface for an EPG application. We will focus on the main
steps for initializing and controlling the DAB system. Basically, we need only two main classes: a DABLi st ener
(usually on the application side, in our case the EPG class) and a DABCI i ent (the main entry for controlling the DAB
receiver - seefigure 2).

MyEPG DABListenerAdapter
WnitEPG() —| — [MservicelnfoNtf() > DABListener
SstartEPG() StuneCnf()
VstopEPG() selectComponentCnf()

|

DABClient

public void addDABListener()
Spublic void removeDABListener()
publiv void open()

public void close()

Spublic void selectServicelnfoReq()
public void tuneReq()

Figure 2: The classes of the EPG

Before making any actionsto the DAB receiver we have to initialize it, and register aDABLI st ener (or an adapter
class) for the incoming messages: in our case the EPG application class implements the listener interface directly.
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Thisleads to the following initialization code:
public class MYEPG i npl ement s DABLI st ener Adapt er {

static public void main(String[] args){

initEPE);

start EPE f r equency) ;

pause EPE);

The implementation of the main My EPG methods are:
public void initEPE)({
DABCl i ent dab = new DABC ient();
dab. addDABLi st ener (t hi s);

try {
System out. println("Sendi ng Open Request ....");
dab. open();
Systemout.println("... Open Request sent");

} cat ch( DABExcepti on e){

System out . printl n("Caught exception during open
request:"+e.toString());

}
} /1 end initEPE) nethod

public void stopEPY) {

try {

dab. cl ose();

dab. r enroveDABLi st ener (thi s);

ETSI
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}cat ch( DABExcepti on e){

System out . println("Caught exception during open
request:"+e.toString());

}
finally{
System exit (0);
}
} /1 end stopEPE ) nethod

NOTE 1: Theopen() method is synchronous, i.e. the application is blocked until the method returns.

NOTE 2: Theregistration procedure (dab. addDABLi st ener (..)) should be donein relationto anopen(),
but absolutely before using any asynchronous methods (see the EPG example).

NOTE 3: The closing procedure is symmetric to the opening: first we close the connection to the DAB system and
then we annul the registration as a DABLi st ener .

After the initialization steps we implement the basic exchange of messages for controlling the audio servicesin the
DAB ensemble.

We will focus our attention on the following set of asynchronous methods:
on the DAB side:
e dab.tuneReq(frequency, node);
e dab. sel ect Servi cel nfoReq(true,true,true,true);
on the DABLi st ener side:
e public void sel ect Servicel nfoCnf (Sel ect Servi cel nfoCnf Event e)
e public void servicelnfoNf(ServicelnfoNtfEvent e)
e public void tuneCnf(TuneCnfEvent e)
with the events:
e TuneCnf Event
e Sel ect Servi cel nf oCnf Event
e Servicel nfoNtfEvent

After tuning to a specific frequency, we register My EPGfor receiving notification messages about the available services
on the DAB ensemble (Ensenbl el nf o, Ser vi cel nf o, Conponent I nf 0). The usage of the information received
by the DABClient is atask that is specific to the application. Here, we demonstrate it selecting an audio component.

public void start EPEint frequency){
try {
dab. t uneReq(
frequency, DABConstants.transm ssi onMbdeAut omati c);
} cat ch( DABExcepti on e){
}

ETSI
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// to be continued

/1 DABLi stener interface

public void tuneCnf(TuneCnfEvent e){

int result = e.getResult();

i nt tunedFrequency = e.get TuneFrequency();

System out. printl n(
"Tune cnf received,
result ="+Integer.toString(result)+"+
Frequency = "+l nteger.toString(tunedFrequency));

return;

A tune request message is sent for tuning to a specific frequency (in Hz), using a specific mode (see note 4). If it is
successful, atune confirmation message is delivered and the receiver is tuned to the requested ensemble (see note 5).

NOTE 4: Inthe DAB specification several modes are specified for the transmission of a DAB ensemble: some
DAB receivers can automatically detect the specific transmission mode of an ensemble, in others such a
parameter has to be done explicitly (see DAB specification).

NOTE 5: Other more sophisticated tuning actions can be done using the scanReq() method (see DAB Java API).
public void start EPQ){
/1 continued
try {
dab. sel ect Servi cel nfoReq(true, true,true,true);

} cat ch( DABException e){
}

/| DABLi stener interface

public void servicelnfoNtf(Servicel nfoNtfEvent e){
int notificationType;
Ensenbl el nf o ensenbl el nf o;

Servicelnfo servicelnfo;
Conponent I nf o conponent | nf o;

ETSI
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notificationType = e.getNotification();

switch(notificationType){
case DABConstants. notificati onEnsenbl eAdded:
case DABConstants.notificati onEnsenbl eRenoved:
case DABConstants. notificati onEnsenbl eChanged:
ensenbl el nfo = e. get Ensenbl el nfo();
/1 notify the Application of an Ensenble info

br eak;

case DABConstants.notificationServi ceAdded:
case DABConstants. notificationServi ceRenoved:
case DABConstants. notificationServi ceChanged:
servicelnfo = e.getServicelnfo();
/1 notify the Application of a Service info

br eak;

case DABConstants. notificati onConmponent Added:
case DABConstants. notificati onComponent Renoved:
case DABConstants. notificati onComponent Changed:
conponent I nfo = e. get Conponent|nfo();
/1 notify the Application of a Conponent info

br eak;

}

return;

ETSI
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The application usessel ect Ser vi cel nf oReq for receiving information about all available DAB components
(ensemble, services, components). After receiving a confirmation of the request, the DABCI i ent will notify every
change in the DAB signal information (addition, changing, and removing of ensemble, services, and components).
Specifically in this case we ask to receive with the notification the information related to the particular info object
(see DAB Java specification for details).

Theinformation is delivered to the application using a specia event; the usage of the carried information depends on
the application strategy.

Thefinal step for our simple EPG isto select a particular audio component, supposed that we have collected all the
information about the services and services components available for the selected ensemble. We assume that the user
has selected a service component somehow and that the EPG has identified the selected component.
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public voi d sel ect Audi o( Conrponent I nfo conponent | nf o) {
i f (conponent | nfo.get Type() ==
DABConst ant s. conponent TypeFor egr oundSound)
{

try {
dab. sel ect Conponent Req(

conmponent | nfo. getld(),
DABConst ant s. sel ecti onModeRepl ace) ;
}catch(Exception _e){
}

/1 DABLi stener interface

ETSI TS 101 993 V1.1.1 (2002-03)

public void sel ect Conponent Cnf ( Sel ect Conponent Cnf Event e){

System out . printl n(

"Result"+Integer.toString(e.getResult()));

return;

ETSI
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4.3.2 Ticker

The next example, a stock market ticker, demonstrates how DAB Java applications can access data broadcast on DAB.
The ticker consists of two classes - asitisdisplayed in figure 3. The Ti cker classisthe application’s envelope, which
it isresponsible for the application lifecycle and the presentation of the information. The Decoder usesthe DAB
interface to receive the information and retrieve the content from the delivered data objects. Ti cker communicates
with Decoder usesthe event-listener pattern. Additionally, it controls the lifecycle of the decoder. In the remaining
part of this clause we will only show, how the decoder isimplemented - as the Ticker class is not dependent on the
DAB interface.

Ticker

‘ ‘ Stock Data Application

Decoder

‘ ‘ DAB data (MOT obijects)

DAB Java

Figure 3: The architecture of the ticker

The decoder isimplemented as follows:

i mport dab. *;

public class Decoder extends DABAdapter {
private DABC i ent dabCient;
private StockListener listener=null;

private Servicelnfold serviceld=null;

Thevariabledabd i ent containstheinterfaceto DAB. | i st ener containsthe receiver of stock events(i.e. a
Ti cker object). Theser vi cel d specifiestheidentifier of the DAB service which contains the stock data.

public Decoder () {
dabd ient = new DABO ient();

}

When the decoder is created, we also create a DAB client. Note, that the client is not yet configured. This means the
decoder is ready for decoding, but no actual action is taken.

public void startDecodi ng(Servicelnfold serviceld) throws Exception{
this.serviceld = serviceld,;
dabd i ent. open();
dabd i ent. addDABLi st ener (thi s);
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dabdC i ent. sel ect Conponent Req( servi cel d,

DABConst ant s. sel ecti onMbdeAdd) ;
}

The decoding is started with st ar t Decodi ng. First the DAB client is configured. The open call sets up the
connection to the receiver. After that the decoder registersitself as alistener of DAB events (it is a subclass of
DABAdapt er, which is an adapter class of the DABLi st ener interface). Then, the service is selected using

sel ect Conponent Req. We will assume that the ticker service will follow the slideshow user application model.
This means objects will be delivered after the confirmation sel ect Conponent Cnf is sent. Here, the confirmation
isignored (the method needs not to be implemented as the default implementation in DABAdapt er exactly behaves

like that).
public void stopDecodi ng() throws Exception {
dabC i ent. sel ect Conponent Req( servi cel d,
DABConst ant s. sel ecti onMbdeRenove) ;
dabC i ent.renmoveDABLi st ener (this);

dabd ient. cl ose();

Inst opDecodi ng we do the reverse setup. First the service is stopped and then the client is shut down.

public void addStockLi stener (StockListener |istener) {
this.listener = |istener;

public void renoveSt ockLi st ener (St ockLi stener |istener) {

this.listener = null;

private void notifyStockEvent (StockEvent e) {
if (listener !'= null)

i stener.stockEvent (e);

The communication with the Ti cker object usesthe event-listener model. Thus, the Ti cker object hasto register
itself asalistener calling addSt ockLi st ener . With removeStockListener the object will no longer receive events.
Stock events are distributed using notifyStockEvent.
public void objectNtf(CObjectNtfEvent e) {
synchroni zed (this) {

St ock[] stocks;

ETSI



19 ETSI TS 101 993 V1.1.1 (2002-03)

try {
st ocks = decode(((MOTObj ect) e. get Chj ect()). getBody());

} catch (Exception _) {

return;

for (int i =0; i < stocks.length; i++)

noti fySt ockEvent (new St ockEvent (this, stocks[i]));

When st ar t Decodi ng was called, the decoder will receive object notifications, which means that the method

obj ect Nt f iscaled from the DAB VM. First, we will decode the delivered DAB object. Note, that it needsto be cast
toaMOT(hj ect , because we assume the stock data is transported using the MOT protocol [1]. Theresult isalist of
stocks that are delivered as StockEvents one by one.

4.4

Command Types

The commands supported by the DAB package can be categorized as follows.

Selecting an Ensemble:

Tune: Tune directly to a specified frequency.
Search: Search for an Ensemble.

Accessing Service Directory:

SelectSl: Subscribe to Service Directory information.
GetEnsemblelnfo: Get information about a specified ensemble.
GetServicelnfo: Get information about a specified service.

GetComponentInfo: Get information about a specified component.

Monitoring Reception Conditions:

SelectReceptionlnfo: Subscribe to Reception Condition information.

Selecting Services:

SelectComponent: Start or stop a service. In case of an audio service decoding of audio samplesis started
automatically. In case of adata service, the service can be accessed with the SelectObject command.

SelectApplication: Launch a Java application.

SelectComponentStream: Get access to the packet stream of the component.
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¢ Selecting Objects:

- SelectObject: Reguest data objects for delivery with or without automatic updating.
e Scanning for DAB Services:

- Scan: Scan a specified frequency range for DAB Ensembles and update the Service Directory.
* Miscellaneous:

- OperationControl: access and modify parameters of the receiver.

- GetLocationlnfo: retrieve location information from the receiver.

In the following clauses the typical use of these command typesis presented (the launch of Java applicationsis
explained in the runtime package). Note, that in the message sequence charts the arguments of the calls do not represent
actual parameters. Only qualitative information is shown to simplify the charts.

4.4.1  Tuning
Application DAB Package
tuneReq(Frequency) ‘

L tuneCnf(ReceptionQuality) /LH

Figure 4: Tuning to an ensemble

Thereceiver istuned by calling t uneReq. The receiver will tune to the requested frequency and respond afterwards
witht uneCnf confirmation. The confirmation contains information about the reception quality.
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4.4.2 Searching

Application DAB Package

searchReq(SearchMethod) ‘

L searchNtf(Started) /LJ

searchNtf(Progressinfo)

searchNtf(Progressinfo)

H;

searchCnf(ReceptionState)

AT

Figure 5: Searching for an ensemble
To search for some ensemble, the application calls sear chReq. The package will respond with a notification that the

search has started. Other notifications are sent in between depending on the search method (e.g. a 16 kHz step was
made). The transaction ends with asear chCnf confirmation containing the resulting state of the search process.
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4.4.3 Scanning

Scanning means looking for ensembles on a specified range. Essentially, it is like searching except that the scanning
process looks for all ensembles in the range. When the command has been issued, notification will be sent, after the
scanning has been started. Further notifications are sent during the scan, which inform about the progress. When the
scan isterminated, a confirmation is sent, which contains information about the scan and the state of the receiver.

Application DAB Package

scanReq(SearchMethod) ‘

L scanNtf(Started) /LJ

scanNtf(Progressinfo)

scanNtf(Progressinfo)

H;

scanCnf(ReceptionState)

AT

Figure 6: Scanning
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4.4.4  Accessing service directory information

Application DAB Package

Subscribe to Service
selectSICnf() w Directory Information

siNtf(ld1, ServiceElementType, Added)
informed about
available services

siNtf(Id2, ServiceElementType, Added)

ﬁ selectSIReq(ServiceElementType) ‘
]

siNtf(IdN, ServiceElementType, Added)

1
siNtf(Id2, ServiceElementType, Changed)
keep informed about
siNtf(Id3, ServiceElementType, Removed) available services
LH siNtf(IdM, ServiceElementType, Added)
selectSIReq(Off) T

Stop subscription
selectSICnf()

Figure 7: Accessing service directory information

The application, which likes to subscribe to information about the service directory of the tuned ensemble, calls
sel ect Sl Req specifying the service element type.

After the confirmation is sent, the package will transmit notifications back to the application. New service elements are
indicated in the notification with the flag "Added", for elements that have changed "Changed" is set and for elements
that are removed "Renpved" is set.

The application finishes the subscription calling sel ect Sl Req.
Note, that application can determine, whether it likes to get the respective objects of the service directory (e.g. the

ensembl e information) directly using this mechanism or indirectly using the other mechanism which is shown in the
next clause.
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4.4.5  Accessing service information

Application DAB Package

siNtf(ld1, Type = Ensemble, Added or Changed)

getEnsemblelnfoReq(ld1) L | | Access Ensemble
Information

getEnsemblelnfoCnf(ld1, Ensemble Info)

siNtf(ld2, Type = Service, Added or Changed)

getServicelnfoReq(1d2) Access Service ﬁ

w Information
l getServicelnfoCnf(ld2, Service Info)

siNtf(1d3, Type = Component, Added or Changed)

getComponentinfoReq(ld3) Access Component
Information

getComponentinfoCnf(ld3, Component Info)

Figure 8: Accessing service information
Apart from getting service information directly (see the previous clause), the application can also use the Servicelnfo

command to retrieve the respective service information objects. It has to specify the service identifier inthe si Req
request. The confirmation will then contain the requested object.
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4.4.6 Monitoring reception quality

Application DAB Package

selectReceptionIinfoReg(Monitoringltems) ‘

Monitor Reception
L ‘ selectReceptioninfoCnf() T—AJ Quality

receptioninfoNtf(Synchronization, Biterrorrate, Muting)

keep informed about
receptioninfoNtf(Synchronization, Biterrorrate, Muting) reception quality
L J changes
selectReceptioninfoReq(Off) W

. Stop monitorring
selectReceptioninfoCnf() L

Figure 9: Monitoring reception quality

The reception quality can be monitored using the SelectReceptioninfo command. The application has to make a
sel ect Recept i onl nf oReq request specifying what parameters are monitored. Then it will receive
recepti onl nf oNt f notifications as long as the monitoring is not stopped

(sel ecti onRecepti onl nfoReq( O f)).
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4.4.7 Selecting an audio service

Application DAB Package

l selectComponentReq(Componentld, Add or Replace)

Start audio
selectComponentCnf(Componentld) service
I Audio Service
is playing

selectComponentReq(Componentld, Remove)

Stop audio
selectComponentCnf(Componentld) service

Figure 10: Selecting audio service

An audio service is started with the SelectComponent command. The application calls selectComponentReq passing the
identifier of the audio component. The package will start the audio service and sends back a confirmation.

To stop this audio service, the application calls selectComponentReq again now specifying that the component has to be
removed. When the package responds with a confirmation, the audio service was stopped.
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4.4.8 Selecting a slideshow or a dynamic label service

Application DAB Package

selectComponentReq(Componentld, Add or Replace)

selectComponentCnf(Componentld) Start Slideshow or
Dynamic Label service

objectNtf(Componentld, Objectld, Object) T

Service content is
delivered by ObjectNtf
messages

objectNtf(Componentld, Objectld, Object)

objectNtf(Componentld, Objectld, Object)

selectComponentReq(Componentld, Remove) I @
selectComponentCnf(Componentld)

Figure 11: Selecting a slideshow or a dynamic label service

An application selects a dideshow or a dynamic label service with the SelectComponent command. When the request
sel ect Comrponent Req with the respective service identifier isissued, the service will be started and a confirmation
is sent back. The application will then receive obj ect Nt f notifications containing objects of the service. To stop the
service, sel ect Conponent Req iscaled again setting sel ect i onMbde tosel ecti onMbdeRenove. The
removal of the service will be confirmed.
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4.4.9 Selecting a broadcast website service

Application DAB Package

l selectComponentReq(Componentld, Add or Replace)

Start Broadcast
selectComponentCnf(Componentld) Website service ﬁ
selectObjectReq(Componentld, StartObject)
selectObjectCnf(Componentld, Objectld1, AccessTime)
objectNtf(Componentld, Objectld1, StartObject) Service objects are

requested by the
client and delivered by

selectObjectReq(Componentld, Objectld2) ObjectNif messages

selectObjectCnf(Componentld, Objectld2, AccessTime)

objectNtf(Componentld, Objectld2, Object)

selectComponentReq(Componentld, Remove) }

Stop service
selectComponentCnf(Componentid)

Figure 12: Selecting a broadcast website service

For running a Broadcast Website service the component has to be selected. Thisis accomplished calling
selectComponentReq with the respective service identifier. The start of the service will be confirmed by the package.

The actual objects of the service are retrieved with the selectObject command. Usually, the start object is demanded
first. For that, asel ect Obj ect Req request isissued with the service identifier of the component and the object
identifier of the start object. The DAB package will send back a confirmation including the likely accesstime. The
actual object isreceived with an obj ect Nt f notification. All other objects of the service are requested and delivered
similarly.

The service is stopped calling sel ect Conponent Req specifying the removal of the service.

Note, that the SelectComponent command can be used to improve the access time of the requested time (e.g. especialy
caching the objects of the service).
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4.4.10 Selecting an object

Application DAB Package
i Object Cached ﬁ

selectObjectReq(Componentld, Objectld, Once)

selectObjectCnf(Componentld, Objectld, Now)
objectNtf(Componentld, Objectld, Object)
Object Not Cached ﬁ
selectObjectReq(Componentld, Objectld, Once)

selectObjectCnf(Componentld, Objectld, AccessTime)

objectNtf(Componentld, Objectld, Object)

Cancel Selection before Delivery

Object Not Cached ﬁ

selectObjectReq(Componentld, Objectld, Once)

selectObjectCnf(Componentld, Objectld, AccessTime)

selectObjectReq(Componentld, Objectld, Off)

selectObjectCnf(Componentld, Objectld)

[
i s

Figure 13: Selecting an object with selection mode Once

There are several cases for object selection depending on the selection mode, on the caching and on changing state
between the selection modes. In figure 13 the simplest case is shown, in which an object is selected only onetime.
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The reaction of the package for the selection depends on whether the object is cached or not. If the object is cached, a
confirmation is sent back indicating that the object is directly available. The actual object is delivered with the

obj ect Nt f notification. When the object is not cached, the confirmation will indicate the access time. The application
may also cancel the selection of an object in between. For that, a SelectObject command is issued specifying "Of f " for
the selection.

The application may wish to get updates from an object which was selected with Sel ect i onMbde=0Once. This
behaviour is shown in the upper half of figure 14. Because of the change of the selection mode the application hasto
switch off the delivery of the object.

In the lower half of figure 14, it is demonstrated, that when the application requests an object another time just once,
that was not delivered yet, the object will be delivered only one time.
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Application DAB Package

Change SelectionMode To Update

Object Not Cached ﬁ

selectObjectReq(Componentld, Objectld, Once)

{ selectObjectCnf(Componentld, Objectld, AccessTime)

selectObjectReq(Componentld, Objectld, Update)

selectObjectCnf(Componentld, Objectld, AccessTime) I

1

objectNtf(Componentld, Objectld, Object)

L J 1 Version 1
objectNtf(Componentid, Objectld, Object)
U Version n
selectObjectReq(Componentld, Objectld, Off) T
L selectObjectCnf(Componentld, Objectld)
Object Not Cached
Change SelectionMode To Once

selectObjectReq(Componentld, Objectld, Once)

J selectObjectCnf(Componentld, Objectld, AccessTimel) /I—H

selectObjectReq(Componentld, Objectld, Once)

selectObjectCnf(Componentld, Objectld, AccessTime2) ) )
AccessTime2 < AccessTimel

objectNtf(Componentld, Objectld, Object)

Figure 14: Selecting an object and changing selection mode from Once
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Figure 15 shows the behaviour of the package, when the update selection mode was chosen. Note, that only one
confirmation is sent to indicate the access time for the first version of the requested object.

Application DAB Package

Object Cached ﬁ

selectObjectReq(Componentld, Objectld, Update)

L selectObjectCnf(Componentld, Objectld, Now)

objectNtf(Componentid, Objectld, Object)

Version 1

objectNtf(Componentld, Objectld, Object)

Version n

selectObjectReg(Componentld, Objectld, Off)

selectObjectCnf(Componentld, Objectld) ﬁ

Object Not Cached ﬁ

selectObjectReq(Componentld, Objectld, Update)

{ selectObjectCnf(Componentld, Objectld, AccessTime)

objectNtf(Componentid, Objectld, Object) )
Version 1

objectNtf(Componentid, Objectld, Object) .
Version n

selectObjectReq(Componentld, Objectld, Off)

selectObjectCnf(Componentld, Objectld) T
Object Not Cached
Cancel Selection before Delivery

selectObjectReq(Componentld, Objectld, Update)

selectObjectCnf(Componentld, Objectld, AccessTime) /LA

selectObjectReq(Componentld, Objectld, Off)

selectObjectCnf(Componentld, Objectld)

Figure 15: Selecting an object with selection mode Update
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Application DAB Package
Object Not Cached
Change SelectionMode To Once after at least one delivery

selectObjectReq(Componentld, Objectld, Update)

selectObjectCnf(Componentld, Objectld, AccessTime) /LJ

objectNtf(Componentld, Objectld, Object) )
Versionl
objectNtf(Componentld, Objectld, Object) )
Version2
selectObjectReq(Componentld, Objectld, Once) L

This is a new selection

objectNtf(Componentid, Objectld, Object) Version 2 or higher

5 selectObjectCnf(Componentld, Objectld, AccessTime)

Object Not Cached
Change SelectionMode To Once before delivery

selectObjectReq(Componentld, Objectld, Update)

selectObjectCnf(Componentld, Objectld, AccessTime)

selectObjectReq(Componentld, Objectld, Once)

selectObjectCnf(Componentld, Objectld, AccessTime)

T objectNtf(Componentld, Objectld, Object)

Figure 16: Selecting an object and changing selection mode from Update

In figure 16 the state change from selection mode Updat e to Once is shown. Note, that after the transition the object
will be sent again.
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4.4.11 Selecting a component stream

Application DAB Package InputStream

selectComponentSteamReq(Componentld, SelectionMode)
<<create object>>

selectComponentStreamCnf(Result, InputStream, StreamType) 1
< L
I read()
<<return result of read>>
} close() No further reads
o~ .
= are possible

Figure 17: Selecting a component stream

Stream data can be accessed using the selectComponentStreamReq request. The confirmation that is sent back to the
client carries an input stream object. That object provides stream data until cl ose iscalled.
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4.4.12 Operation control

Application DAB Package
operationControlReq(operationControlGetXXX, AnyValue) Get some attribute

operationControlCnf(Result, GetXXX, CurrentValue)

—
—

Set some attribute

operationControlReq(operationControlSetXXX, NewValue)

operationControlCnf(Result, SetXXX, OldValue) p

Figure 18: Setting and getting operation attributes

Infigure 18, it is displayed, how operation attributes are retrieved or are modified. The XXX isa placeholder for some
attribute, e.g. Volume with the respective GetVolume and SetV olume operations.

In a get operation the given attribute value in the request is not considered. With regards to a set operation the given
value will replace the current one, which is delivered back in the confirmation.

ETSI



36 ETSI TS 101 993 V1.1.1 (2002-03)

4.4.13 Retrieving location information

Application DAB Package

Once ﬁ

getLocationinfoReq(Type, LocationinfoOnce, AnyDelta, DesiredAccuracy)

L’J getLocationInfoCnf(Result, LocationInfoOnce, AnyDelta, DeliveredAccuracy)

locationIinfoNtf(Timestamp, LocationInfo, Regionlds)

]

Period By time ﬁ

getLocationinfoReq(Type, LocationIinfoPeriodByTime, DesiredTimeDelta, DesiredAccuracy)

{ getLocationInfoCnf(Result, LocationInfoPeriodByTime, DeliveredTimeDelta, DeIiveredAccurac;LH

locationInfoNtf(Timestamp, LocationInfo, Regionlds)

locationInfoNtf(Timestamp+DeliveredTimeDelta, LocationInfo, Regionlds) DeliveredTimeDelta
ms have passed

getLocationinfoReq(Type, LocationInfoStop, AnyDelta, AnyAccuracy)

getLocationInfoCnf(Result, LocationinfoStop, AnyDelta, AnyAccuracy)

Figure 19: Retrieving location information

Location information can be retrieved in different modes. In the pull mode, LocationlnfoOnce, only a single natification
is sent. In the push modes, LocationInfoByTime and LocationlnfoByDistance, are sent in regular intervals until the
subscription is stopped.

4.5 Dependencies between the commands

Certain commands have influence on the outcome of other commands - mainly because the DAB receiver has a state. In
particular:

e Current ensemble: If the current ensemble is modified (e.g. by the means of tune, search, or scan), all
transactions which depend on this information are terminated. The exception from thisruleis service
information, which still can be received - even when the ensembl e is changed. But as the information is not
updated, only the old datais delivered (using the internal service directory).

* Selection of components: It is possible to select more than one data or stream component simultaneously. But
only one audio component can be selected. A PAD component is only available, when the associated audio
component was selected. Objects can only be requested when the respective component was selected.
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4.6 Client registration

Clients have a state with respect to the used DAB receiver. They are either disconnected or connected. Transactions can
only be processed in the connected state (otherwise an exception is thrown).

Application DAB Package

Client disconnected ﬁ

open()

default receiver

Client connected to ﬁ

close()

Client disconnected ﬁ

open(DABReceiverAddress)

Client connected to
specified receiver

close()

Client disconnected ﬁ

Figure 20: Client registration
A newly generated instance of DABCI i ent isin the disconnected state. It is set to the connected state calling open in

DABC! i ent . It will be disconnected if cl ose iscalled. This behaviour is depicted in figure 20. Note, that the second
version only needsto be supported if multiple receivers are available.
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4.7 The package structure

The classes of the dab package are shown in figure 21 (the details are given in the javadoc specification of the DAB
Java package). Note, in contrast to the specification in the annex this and the following figures do not contain any
classes or methods which are related to runtime issues (see the following clause).

DABSour ce and DABLI st ener arethe main classes. The DABSour ce interface contains the requests and the
DABLi st ener interface contains the notifications and confirmations.

Usually, these two classes will not be used directly. The DABCI i ent class which implements DABSour ce isthe
standard interface to the DAB system. It also includes an interface to register new DAB listeners. The DABAdapt er
class provides an implementation of DABLi st ener based on dummy methods, so that applets, which use only a part
of the functionality of the DAB package, need not to implement all methods of DABLi st ener .

DABRecei ver Addr ess isan abstract class that can be used to support multiple DAB tuners.

DABExcept i on isthe superclass of al exceptions used inside the package. It is particularly used to generalize from
all exceptionsin DABSour ce. The DABNot Avai | abl eExcept i on isthrown in the data classes when optional
attributes are currently not available or not available at all. DABConnect i onExcept i on isthrown, if there are
problems with the connection to the receiver.

DABConst ant s contains all constants that are used in the rest of the package.

The package has three sub-packages: si , dat a and event s. The package si contains classes describing service
information; dat a contains various data classes that are not directly related to service information; event s contains
all event classes.

The structure of si isshown infigure 22. Theclass Sl | d is an abstract class for referencing service information.
Ensenbl el d, Ser vi cel d and Conponent | d, which are all derived from SI | d, represent the identifier for the
respective service information type. The classes Ensenbl el nf o, Ser vi cel nf o, and Conmponent | nf o reflect the
respective levelsin the hierarchy of serviceinformation.

In the dat a package (see figure 23) the other data classes are collected. DABCbj ect isageneric classto represent all
kind of data transported via DAB. MOT(bj ect isasubclass of DABCbj ect which models only data objects
transmitted in the MOT protocol [1]. Additionally, thereis derived class, DLSOhj ect , for data of a DL S data service.
MOTObj ect hastwo subclasses MOTDi r ect or yObj ect and BWsObj ect , which model MOTDirectories (in the
data carousal) and objects of a BWS data service respectively. The interface MOTObjectHeader is used to specify
information, which is provided both in MOTObj ect and in an entry inaMOT directory.

There is one more specialization, BWSDi r ect or yObj ect , asubclass of MOTDi r ect or yObj ect . Thisclass
specifies additional information in a directory, which is available only for BWS services. BWSDI r ect or yl ndex isa
helper class for that.

For the purpose of referencing the different kinds data objects (of type DABGhj ect ), Obj ect | d may be used.

Theclasses Label , Announcenent Support, Progr anmeNunber, Subscri ber Type and Pr ogr anmeType
are auxiliary classes used to model attributes inside the service information classes and DABObj ect . Locat i onl nf o
models location information.

Finaly, we have the event s package (see figure 24). DABEvent isthe superclass of all events used by the package.
The particular events are divided into confirmation and notification events related to the respective method in

DABLi st ener . Note, that there is no direct reference of DABEvent in DABLI st ener , the associative link was only
used to simplify the diagram.

Note, that there are no direct associations between Ensenbl el nf o, Ser vi cel nf o, Conponent | nf o and
DABObj ect . For this the service and object identifiers are used. This means, that the service identifiersinside
Ensenbl el nf o refer to services, the service identifiersinside Ser vi cel nf o refer to components and so on.

To reduce the complexity of the class diagrams only the associations inside the data classes are indicated.
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<<Interface>>
DABSource

[#uneReq()
earchReq()
electSIReq()
| ®getEnsemblelnfoReq()
[ ®getSenvicelnfoReq()
| ®getComponentinfoReq()

| ®selectReceptioninfoReq()
| ®selectComponentReq()

electObjectReq()
perationControlReq()

| ®getLocationinfoReq()

canReq()
electComponentStreamReq()

DABClient

[#addDABListener()

[ ®removeDABListener()
[Sopen)

Fopen)

[ ®close()

DABReceiverAddress
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<<Interface>>
DABListener

#unecnf()
earchCnf()
earchNtf()

[ ®selectsICnf()

iNtf()
etEnsemblelnfoCnf()
| ®getSenviceInfoCnf()

| ®getComponentinfoCnf()

[ ®selectReceptioninfoCn()

| ®receptioninfoNtf()

| ®selectComponentCnf()
electObjectCnf()
bjectNtf()

[ ®operationControlCnf()
omponentNtf()
rcModeNtf()

[ ®getLocationinfoCnf()
ocationinfoNTtf()
canCnf()

| ®scanNti()

‘electCom ponentStreamCnf()

[ ®seniceFollowingNtf()

| ®systemFailureNtf()

i
|

DABAdapter

DABEwent

(from events)

DABEXxception

DABNotAvailableException

DABConnectionException

si

data

DABConstants

events

Figure 21: The classes of the dab (main) package
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Ensembleld Senvceld Componentld
Ensemblelnfo Senicelnfo Componentinfo
Label Objectld
(from data) (from data)
ProgrammeType AnnouncementSupport ProgrammeNumber
(from data) (from data) (from data)

Figure 22: The Classes of the si package
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<<Interface>> DABObiject
MOTObjectHeader
* v |
AN
AN
MOTODbject DLSObject

A\

1

MOTDirectoryObject BWSObject

A\

BW SDirectoryObject

*

BW SDirectoryIndex

Objectld Subscriberinfo Locationinfo Label

AnnouncementSupport ProgrammeNumber ProgrammeType

Figure 23: The classes of the data package
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Figure 24: The classes of the events package

ETSI

42 ETSI TS 101 993 V1.1.1 (2002-03)

ScanCnfEvent ScanNtfEvent GetLocationInfoCnfEvent LocationInfoNtfEvent

GetComponentinfoCnfEvent
DABEwent
~ GetEnsemblelnfoCnfEvent
GetSenvicelnfoCnfEvent
ReceptioninfoNtfEvent
SelectReceptionIinfoCnfEvent
SystemFailureNtfEvent
SelectSICnfEvent
SINtfEvent
SelectComponentCnfEvent ObjectNtfEvent
SelectObjectCnfEvent
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5 The runtime package

5.0 Summary

The DAB runtime package deal s with the basic runtime components that support the execution environment for a DAB
terminal. It consists of the following parts:

« DAB application model. This part defines alifecycle for DAB Java applications based on the Xlet model of
JavaTV.

e Control of Java Applications. Here, we specify how an application is launched and how its state can be
controlled.

e Security Management. This part handles the security issues with regard to DAB Java applications.

* Resource Management. The resource management provides mechanisms for sharing resources between
different DAB Java applications.

e Configuration Management. This part deals with handling of the internal profile (i.e. the profile information
that is available to the application).

5.1 The DAB Application Model

The Xlet model from Java TV (see Bibliography, "DVB Java Specification") is used for al applications, which are
downloaded via DAB. The state machine of the Xlet is described in the following state model (see figure 25). The
application controller can control the Xlet component calling specific methods from one side and the Xlet can notify the
application controller about the changes of hisinternal state (see the class diagram in figure 26). After the Xlet codeis
loaded, it can be instantiated (calling the new operator). Wheni ni t Xl et () iscalled, the method should initialize all
the resources needed by the Xlet and put the Xlet in the PAUSED state. The life of the Xlet then is controlled calling
respectively thest art Xl et () and pauseX! et () . Additionally, the Xlet can notify the host application about the
internal state changes using the XletContext (see figure 26): for example, if no further computation is possible, the Xlet
can go in the PAUSED state and can notify with the paused methods the host application.

Thefinal step of the lifecycle of the Xlet isreached, when dest r oy Xl et () method iscalled. The Xlet then hasto

dedllocate all used resources.

LOADED

garbage collectta\d/\‘ END

L)

Figure 25: The Xlet Model
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Xlet XletContext
Finitxiet() ~ Ldestroyed()
SstartXlet() | ~ | ®resumeRequest()
FpauseXlet() Fpaused()
BdestryXlet() WgetXletProperties ()

Figure 26: Context for the Xlet model

Moreover application designers are supposed to check the host environment to control if the needed resources are
accessible: graphical interfaces, display area, DAB specific commands, etc. In the Xlet implementation this action is
performed passing an array of strings to the loaded component using the XletContext

get Xl et Properties(String), whereall the necessary variables are parameterized (see clause 5.5).

The following example demonstrates the some of Xlet methods. It is the main class of the stock market ticker
(see above):

public void initX et(Xl etContainer cxt){
buffer = "";
decoder =new Decoder ( ( Servi cel nfol d) cxt. get Xl et Property("dab. x| et. conponent1d"));
started = fal se;
cont ai ner Panel =
(java. awt . Panel ) ctxt.get Xl et Property("dab. xl et. panel Cont ai ner");

cont ai ner Panel . add(t hi s);

public void startXl et ()
throws Xl et St at eChangeExcepti on{
if (!started) {

request For Stop = fal se;
thread = new Thread(this);
thread.start();
decoder . addSt ockLi stener(this);
decoder . st art Decodi ng() ;

started = true;

}
el se {
thread. resune();
}
}
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5.2 Control of Java applications

Two types of Java-based user applications are supported asit shown in figure 27. One choice are Java applications,
which are embedded in HTML pages. The other choice are applications running in some sort of framework or EPG. The
Java application can be distributed as a set of packages, which are transported using the MOT protocol [1]. Such an
application is described by a profile, which specifies the required platform, the application model and the application
type. If an application is chosen for execution, the launch procedure isinitiated: the procedure consistsin loading the
classes (archive), in setting up a runtime context to the application and ininitializing the application itself.

<HTML> EPG
<XLET>

—— TICKER
</XLET>

</HTML>

Figure 27: Environments for DAB Java applications

In the following clauses these different aspects are described.

5.2.1 Packaging

A Java-based user application is distributed as a sequence of MOT Objects, which contain collection of classesin the
JAR format (see Bibliography, "JAR Archive Documentation"). Apart from object code such ajar file can also contain
arbitrary data files. Additionally, a so-called Manifest file can be used for configuration issues (see clause 5.5).

The Manifest file inside a Jar archive contains meta-information about the content of the archive (see Bibliography,
"Manifest"). With regard to the launching procedure the following attributes are used:

e (C ass- Pat h: Thisattribute specifies a sequence of relative URLS, which refer to other distribution objects.
These paths will be used to resolve dependencies when loading classes from the archive. Each URL hasto
correspond to an identifier of aMOT aobject.

e Mai n- d ass: If thisattribute is set, the application launcher will execute the designated class (the name has to
be arelative URL). If this attribute is not set, then the MOT object identifier (obtained by theget | D() method
on the Objectld class) is used to identify the main class name (the object identifier has to have the form <relative
path-name>/<classname>.class)

The following information can a so be included inside the Manifest file for describing the content and for repeating
attributes available at the FIC level (these values should not be used for system settings):

e Pl at f or m: the supported platform (see clause 6.3)
e Access: theaccesspattern (see cl ause 5. 3)

The respective type for the MOT object is 6 ="system" and the subtypeis 1="Java" (see[1]).
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5.2.2 Loading classes

The class loader used in the runtime package has to support the loading of classes transported via DAB (see clause
5.2.1). When anon-system classis referenced, its name (including the package path) is mapped to arelative URL

(e.g. MPEG.Decoder is mapped to MPEG/Decoder.class). Then, the respective class file is searched first in the current
distribution object. If it is not found, the search is continued in the list of distribution objects designated by the

Cl ass- Pat h attribute in the Manifest file (continuing from left to right). The search will stop, when the classfileis
found or al distribution objects were tried.

Additionally, the class loader has to take care for updates. In general, the class loader will only consider the newest
version of adistribution object. If an update of such a distribution object happens during the loading of classes, the class
loader shall stop the loading of the current class and restart the process for all classes of the application using the newest
version.

5.2.3 Control of applications

If an application is chosen for execution, the controller will useits DABC i ent object to load the application. The
result of the operation is a proxy object, which has methods for controlling the application state.

5.2.3.1 Application context

The class DABCI i ent provides a method for loading applications (sel ect Appl i cat i onReq). This method uses
the given user application context and id for the start object to load the application. When the transaction is compl eted,
aSel ect Appl i cati onCnf Event issent to the listener. When the loading was successful, a proxy object is
returned in the event.

5.2.3.2 Proxy

Applications are controlled (indirectly) using a ssimplified version of theor g. dvb. appl i cati on. AppPr oxy
interface (from the MHP specification [2]). The concept is an indirect control of applications. This meansif for example
an application likes to stop another application, it calls the respective method in the AppProxy interface. The application
controller, which implements the interface, will then call the method in the application.

The DABAppPr oxy interface offers methods to change the state of the controlled application. Each timeiit is checked,
whether the application is permitted to issue the request for a state change. Additionally, there are methods to be
notified about state changes.

For the notification of state changes, the classesdab. event s. AppSt at eChangeEvent and
dab. AppSt at eChangeEvent Li st ener are used.

The AppSt at eChangeEvent Li st ener class was modified to comply with the convention to indicate the event
source. For that an additional interface AppSt at eChangeEvent Sour ce was defined. Finally, thereisno
application identifier (the reference to the proxy object can be used for that purpose).

There are six states defined for the application proxy (asit is shown in figure 28). The proxy isin the Not Loaded state
when it is created and returned by sel ect Appl i cati onCnf to the application. This means that the requested
application was not yet (down-)loaded. When | oad is called the application will be loaded and the state of the proxy is
now Loaded. The proxy moveontol ni t ed wheni ni t iscalled. As part of the state changei ni t Xl et isinvoked
in the loaded application.

The pause action is possible for two states. If the proxy isinthel ni t ed state, the proxy isjust moved to the
Paused sate. If it wasinthe St ar t ed state, additionally pauseX! et iscalled.
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The start actionisvalid for the first four statesin figure 4. It is effectively a composite action, whose effect depends on
the state of the proxy:
1) NotLoaded: load, init, pause, resume
2) Loaded: init, pause, resume
3) Inited: pause, resume
4) Paused: resume

Ther esune action can only be invoked, when the proxy isin Paused. Itinvokesst ar t XI et and setsthe proxy to
St ar t ed. The proxy can be set to the Dest r oyed state from any other state using st op. During the state change
st opXl et iscalled. Each state changeis signalled to all AppSt at eChangeEvent listeners accordingly.

NotLoaded

load

init

pause resume
start M

stop

Destroyed

Figure 28: Proxy states
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5.2.3.3 Example

Infigure 28, it is shown how some application isloaded and how it gets controlled. First, the controller (here an EPG)
has to select the component. In the second step the application is loaded. In the third step the application is started (an
example for control). In the fourth step the EPG will register for state changes. In the fifth step it receives a state change
event. Note, that the messages that are sent to and from the application container are labelled with stereotypes, as they
depend on the implementation.

EP DABClient DABAppProxy ApplicationContainer Application

Select the
user
application

selectComponentCnf(...)

m selectComponentReq(componentld, ...)

selectApplicationReq(componentld, objectld)

T
|

Load an
application
inside the

component

<<create>>

selectApplicationCnf(..., AppProxy) ‘

Start the loaded
application

Register for L
notification of

a state

change ...

<<order the
container to start the
application>>

start()

<<load and create>>

initXlet() and startXlet()

:
|
|
|
|

addAppStateChangeListener(this) ‘

pausing>>

1
‘ <<indicate the ‘ paused()
|

stateChange(event)

‘ ‘ T

Figure 29: Launching an application
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Example of selection of a Java object from an EPG application:

private void sel ect Java( Conponent I nfo _conponent){

try {

dab. sel ect Appl i cati onReq(_conponent . getld(),jarject);
} catch (DABException _e) {
}

return;

}

the confirmation event carries the "Proxy" object for controlling the loaded application

public void sel ect ApplicationCnf(Sel ect ApplicationCnfEvent _e){

if(_e.getResult() == 0){
/1 Xl et container (inplenentation specific)
j avaXl et AppVi ewer = new Xl et AppVi ewer () ;

j avaAppProxy = _e.get ApplicationProxy();

i f(javaAppProxy == null){
return;

}
j avaXl et AppVi ewer . set Xl et AppPr oxy(j avaAppPr oxy) ;

j avaXl et AppVi ewer . show() ;

}

return;

}
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5.3 Security management

The DAB security model (see figure 30) that we present here is independent from the different security architectures
presented in the different JDK releases (see Bibliography, "Implementing Protection Domainsin the Java Devel opment
Kit 1.2" and "Java Security Architecture"). This means, the devel oper of the DAB VM may choose the security
architecture that fits best to his’her own implementation requirements.

The security framework presented here is based on three main subsystems: policy profiling, resource access and
security implementation subsystem.

Policy consists on a series of application profiles and a

series of actions allowed; example: Resources are the controlled

Application Profiles: resources provided by the DAB Client:

EPG, Ticker, Game; - MOT objects

Actions: - tuning

- set Volume ) ) - service selection

- retrieve objects depending on the types (html, java, - etc

audio, etc)

\ /
\ /
\ /
\ /
<,\\ /
POLICY \/\ - RESOURCES
DAB
SECURITY . .
Internal implementation of the
security mechanism. The system
developer may choose the
security architecture of the platform
(JDK 1.1. or JDK 1.2)
Downloaded
Application

Figure 30: The DAB security model

The only accessto DAB resources alowed to downloaded applications from the DAB channel is through the
DABClient class; the security subsystem checks this accesses. the security system can return silently or throws a
Java.lang.SecurityException (see clause 5.5 for other possible way to access system properties).

For simplifying the management of the security settings security profiles may be used. Three profiles are defined: EPG,
MediaPresenter, and NODABA ccess (see clause 6.3 for the coding). The EPG defines the class of applications that are
allowed maximum access to the DAB terminal. The Medi aPr esent er profile refersto the applications that are
allowed to access limited resources (for example only datafile transmitted in the channel from where they are
downloaded). Ultimately the NoDABAc cess profile: such profile can only use few terminal resources (Video, audio)
but no DAB accessis allowed.
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Intable 2 it is demonstrated, how these security profiles can be used to differentiate between the DAB commands

considering the caller.

Table 2: Example of access to DAB resources vs. security profiles

Method name EPG MediaPresenter | NoDABAccess
voi d get Conponent | nf oReq( Servi cel nfol d servicel d) totally no no
voi d set Ensenbl el nf oReq( Servi cel nfold serviceld) totally no no
voi d get Servi cel nf oReq( Servi cel nfold serviceld) totally partially no
voi d scanReq(int searchhMdde, int tables, int totally no no
start Frequency, int stopFrequency, int tansm ssionMdes,
int notifications)
voi d searchReq(int searchMde, int tables, int totally no no
start Frequency, int stopFrequency, int
transm ssi onMbdes, int notifications)

voi d sel ect Conponent Req( Servi cel nfold serviceld, int totally partially no
sel ecti onMbde)
voi d sel ect Obj ect Req( Servicelnfold serviceld, Objectld totally partially partially
objectld, int requestMde, bool ean repl aceSel ections,
int deliveryMdde, int cacheHint)
voi d sel ect Recepti onl nf oReq( bool ean totally partially no
synchroni zati onNotificati on, bool ean
bi t Error Rat eNoti f cati ons, bool ean
mut eSt at eNot i fi cati ons, bool ean request Once)
voi d sel ect Servi cel nf oReq(bool ean ensenbl el nfo, bool ean totally partially no
servi cel nfo, bool ean conponent|nfo, bool ean
aut oDel i very)
voi d set Vol umeReq(int vol une) totally partially partially
voi d tuneReq(int tuneFrequency, byte transm ssi onMbde) totally no no
String System get Properties(String) totally partially no
String System setProperties(String, String) totally no no
voi d sel ect Appl i cati onReq(Servicelnfold serviceld, totally no no
hj ectld objectld)
org. dvh. apl i cati on. AppProxy net hods totally no no

I magine the following scenario. An EPG application is downloaded from some channel (XXX Radio); the application
can control the volume of the platform because is specified in the profile. The implementation of the YY'Y company
provides a fine-grained security mechanism: the user can set min, max, normal volume for every different application
profile and for every different content provider. The implementation of the ZZZ Company is more profile-oriented and
it controls only the profile of the downloaded application. The internal mechanisms used in the two implementations are

hidden to the loaded application.

For instance, we have the following code fragment in an application:

try {
dab. open();

}catch(SecurityException e){
/1
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try{
dab. set Vol uneReq( 10) ;

}catch(SecurityException e){
1.
}
Inthe VM it isimplemented as follows:
public void open() throws DABException, SecurityException
{
/1 performa DAB security check using the AccessController
AccessControl | er. checkPerm ssi on(new DABRunt i nePerm ssi on("open"));

/1 the AC throws a securityException if the policy settings do not allow the
per m ssi on

recei ver = DABSystem get Recei ver();

recei ver. addRecei ver Li stener(this);

}

5.4 Resource management

Resource management is used to share exclusive resources among different concurrently active clients. In the case of
the DAB VM such kinds of resources are mostly related to the constraint set by the DAB receiver: e.g. only one
ensembl e can be accessed at the same time. We will present a model for the resource management and describe how
resource conflicts are resolved within this model.

541 Model

The resource management is opague. But resource conflicts are signalled. This means that the allocation of resources
during atransaction is not visible outside the API. The VM hasto care for all issues of resource management like
allocation of resources, their release and deadlock avoidance. If the VM cannot allocate the required resources, the
conflict resolution isinitiated (see clause 5.4.2). If the conflict resolution fails, the failure of the transaction is indicated
to the requesting client.

For the indication of failures because of resource conflicts a dedicated exception is used:
cl ass ResourceConflictException extends DABException {
Resour ceConflict Exception() {}
Resour ceConflict Exception(String nessage) {}

}

It is expected, when arequest isissued (e.g. calling selectReceptioninfoReq) and the request fails due to resource
conflicts, the Resour ceConf | i ct Except i on isthrown.
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542 Conflict Resolution

The VM handles the conflict resolution and negotiates with the involved parties. The conflict resolution consists of four

turns (i.e. phases).

1) Proceed: Ask the requesting client for commitment despite resource conflicts.

2) Probe: If theclient insists on hisrequest, all other clients which own needed resources are asked whether they
like to release their resources. If thereis at |east one who does not like to release a needed resource, the conflict

resolution fails.

3) Stop: If al clients agreed to the request, they are actually asked to release the resources. When all clients have
released the resources, the transaction is restarted.

4) Preempt: If there are some clients, which did not release the resources in the last turn, then these are preempted
from the resources.

NOTE 1: In case aclient does not respond to such requests, it is up to the VM to handle such behaviour. Typically,
atimeout needs to be introduced and a default response has to be defined (e.g. it is assumed that the client
agreed to release the resource). Like security management that should be configurable by the user.

NOTE 2: When clients are asked to release their resources (also for the willingness to do so), not the actual
resources are specified but rather the related operation. That means the VM has to track the relationship
between resources and operations.

The API supports the conflict resolution by the following notification:

i nterface DABLi stener {

conflictResolutionNtf (ConflictResolutionNtfEvent event);

class ConflictResol uti onNt fEvent {

i nt

i nt

get Transaction() {..}
getTurn() {.}

get Operation() {.}
get Suboperation() {.}

cl ass DABConstants ({

public static final int conflictResolutionTurnProceed=0;

public static final int conflictResolutionTurnProbe=1;

public static final int conflictResolutionTurnStop=2;

public static final int conflictResol utionTurnPreenpt=3;
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public static final int conflictResolutionQperati onNone=0;
...l plus constants for all

/1 avail abl e operations (see DABSource)

Therelated event, Conf | i ct Resol ut i onNt f Event , contains the information about the action:
1) get Transact i on delivers the transaction number. This can be used to provide a transaction context.
2) get Tur n returns a code for the turn of the resource conflict resolution protocol:

- conflictResol uti onTur nProceed: Thisis sent to the client which requested the operation. It
indicates that there is aresource conflict. The client is asked whether he likes to proceed.

- conflictResol uti onTur nProbe: Thisnotification is sent to al clientsin order to probe for their
willingness to rel ease the needed resources.

- conflictResol uti onTurnSt op: Theclient is asked to stop the indicated operation in order to release
the resources.

- conflictResol uti onTur nPreenpt : Theclient isinformed that the indicated operation was stopped.
This action shall normally only be taken, when the client failed to do a stop in the previous turn.

3) get Oper at i on gives back a code of the involved operation (see extensions to DABConstants).

4) get Suboper at i on returns a code for the suboperation, which depends on the operation code. This is useful
for "aggregated” operations like operationControl.

The response to the notifications described above are given using a request in DABSource:

i nterface DABSource {

respondConflict Resol uti onReq(i nt transaction,
int turn,
i nt operati on,
i nt suboperati on,

int answer);

cl ass DABConstants {

public static final int conflictResol uti onAnswer No=0;

public static final int conflictResol uti onAnswer Yes=1;
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The argument answer refersto the answer with respect to the notification. The following values are possible:
e Turn Proceed

- conflictResol uti onAnswer Yes: Theclient likesto have his request continued so that the
negotiations for resources may start.

- conflictResol uti onAnswer No: The client agrees to stop the request, which will resultin a
Resour ceConfli ct Excepti on (seeabove).

e Turn Probe

- conflictResol uti onAnswer Yes: The client iswilling to stop the operation.

- conflictResol uti onAnswer No: The client does not agree to stop the operation.
e Turn Stop

- Therequest confirms that the operation was stopped by the client. No special value has to be specified for
answer.

The other arguments of this request correspond to the attributesin the Conf | i ct Resol uti onNt f Event .
A confirmation will be sent for this request:

i nterface DABLi stener {

respondConflict Resol uti onCnf (conflict Resol uti onCnf Event);

class conflictResol uti onCnf Event {

int getResult();

}
The method getResult returns the result of the request.

The following example demonstrates these extensions. For this, we assume that we have selected an audio programme
in aresident EPG and started a stock market ticker. Additionally, we have just launched a new EPG (which a provided
by a broadcaster), which likes to do scanning.

Infigure 31 it isindicated, how the emerging resource conflict is resolved. The VM signal s the downloaded EPG the
resource conflict (other applications have selected components inside the current ensemble).

The downloaded EPG decides to proceed with the conflict resolution. The VM then sends notifications to the resident
EPG and to the ticker to probe for their agreement to stop the selections. When the agreement is given, they are actually
asked to stop the selections. After that is done, the transaction for the scan is started and the scanReq call returnsto
the client.
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Downloaded VM Resident EPG Ticker
EPG

scanReq o ‘ ‘

Turn Proceedi ﬁconﬂictResqutio (new ConflictResTlmionNthvent(m, crnﬂictResqutionTurnProceed, conflictResolutionOperationScan, ...))

respondConfli

Initiate conflict
resolution
because of
resource conflicts

solutionReq(..., corictResolmionAnswerYes)

gespondCuu flict olutionCnf(...) ‘ ‘

conflictResolutionNtf(new ConﬂictR%olutionNthvent(..., conflictResolutionTurnProbe, conflictResolutionOperationSelectComponent, ...))

Tum Probe i

‘ conflictResolutionNtf(new ConflictResolutionNtfEvent(..., conflictResolutionTurnProbe, conflictResolutionOperationSelectComponent, ...))
I

‘ respondConﬂictFLesolutionReq(..., copflictResolutionAnswerYes)

‘ [ respondConﬂictR}asqutionCnf(...)
‘ ]

respondConﬂictRjgsolutionReq(..., coTvﬂictResqutionAnswerYes)
<

‘ ‘ respondConflictResolutionCnfy(...) ‘
—_—

Turn Stop i ‘

‘ ;conﬂictResqutionNL(new ConflictResplutionNtfEvent(..., conflictResolutionTurnStop, conflictResolutionOperationSelectComponent, ...))

conflictResqutionNF(new ConflictResplutionNtfEvent(..., conflictResolutionTurnStop, conflictResolutionOperationSelectComponent, ...))

respondConflictRgsolutionReq(..., cgnflictResolutionAnswerYes)

respondConflictResolutionCnf(...)

respondConflictResolutionReq(..., conflictResolutionAnswerYes)

‘ respondConflictResolutionCnfy(...) L]

<<return of scanReq>> ‘ ‘
<

Conflict
Resolution
succeeded

Figure 31: Example of conflict resolution
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5.5 Configuration management

Configuration Management is related to the capability to profile the characteristics of the host terminal in a fine-grained

manner.

Downloaded applications have to use a standard mechanism for determining the environment of the terminal for

adapting their Ul or their input routines. Additionally, the hosting environment has to give the application hooks to the

runtime environment.

Thisleads to two classes of attributes, which the Xlet isinterested in: platform scoped profile attributes and Xlet scoped

profile attributes.

There isavery simple mechanism inside the Java runtime environment that permits to specify a set of properties for the

Runtime system. Such properties are pairs of string values (key,value): for example:

- Javahome=c:\jdk1_2

- osname=NT

These properties are set using methods located in the Java.lang.System class: System.setProperty(String key, String

value) and String System.getProperty(String value).

Table 3: Predefined Xlet properties

dab.xlet.componentid

The component identifier from which the Xlet was loaded (of
type dab.Servicelnfold)

dab.xlet.objectld

The object identifier of the main archive of the Xlet (of type
dab.Objectld)

dab.xlet.panelContainer

A reference to the GUI of the Xlet (of type Java.awt.Panel)

dab.xlet.datastream.in

The standard input stream (of type
Java.io.DatalnputStream)

dab.xlet.datastream.out

The standard output stream (of type
Java.io.DataOutputStream)

dab.xlet.datastream.err

The standard error stream (of type
Java.io.DataOutputStream)

dab.xlet.platform

The platform (of type Integer)

dab.xlet.accessType

The access type (of type Integer)

Dab.xlet.content

The content type (of type Integer)

For all the other attributes that are Xlet dependent we use the getXletProperties method of the XletContext. This method

differs dightly from the System method: it returns objects (not strings). Using this method we can give to the Xlet
objects needed for its runtime execution (see table: panel Container, datastream.in, etc). In table 3, the predefined

properties are listed.

The following example demonstrates the different attribute mechanisms:

Inside the application framework befor e activating the Xlet:

Panel x| etPanel = new Panel ();

appProxy. set AppProperty("dab. x| et. panel Cont ai ner", x| et Panel ) ;

appProxy. set AppProperty("dab. x| et. dat astream out", System out);

Insidethe Xlet:

public void initX et(X etContext ctx) throws Xl et StateChangeException {

xPanel = (Java.awt.Pandl) ctx.getXletProperty("dab.xlet.panel Container");
xOut = (Java.io.DataStream) ctx.getXletProperty("dab.xlet.datastream.out");

Note, that the code contains no error checks.
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6 The User I/0O Package

The DAB User 10 package specifies the Java platform that should be supported for DABJava. It also defines the
profiles for DABJava and the method for signalling the profile using the FIG0/13 User Application Type
(see EN 300 401 [3]).

The DAB Java User 10 package consists of the following parts:
e Signalling. This part defines the signalling in DAB of the DABJava profiles.

« DABJava platform. This part defines the current defined platforms and profilesthat are used in DABJava
devices. In the future other profiles can be added to the stadard following the rules defined in clause 6.1.

6.1 Signalling

6.1.1 DAB Java User Application Profile ( DJUAP)

DABJavais defined as a User Application (UA) type within FIG 0/13 (see EN 300 401 [3]). The DABJava UA
parameters "Platform” and "Version" are used to signal the DABJava profile or application environment. They are
carried in the User Application specific part of the FIG 0/13.

6.1.2 Platform

The DABJava UA parameter "Platform" signals the major version of the application environment (e.g. SPJP or NPJP).
It should be a number between 0 and 255. New platform numbers must be registered at the WIRC by registration of a
new DJUAP with the parameter "Version" set to 0.

DJUA platforms are not necessarily compatible with each other. This means that although platform A may partly cover
platform B, an application for platform A will not necessarily run in the application environment of platform B.

6.1.3 Version

The UA parameter "Version" signals the minor version of the application environment. It should be a number between 0
and 255. New version numbers are obtained from the WIRC by updating an existing platform specification. The new
version number shall be the previous version number increased by 1.

DABJava UA versions must be backwards compatible. That means that for a certain Platform where version A is older
than version B, then an application written for version A must run in the application environment defined in version B.

6.1.4 Content

The UA parameter "Content” signals the application type. It should be a number between 0 and 255. New version
numbers are obtained from the WIRC by updating an existing platform specification. The new version number shall be
the previous version number increased by 1.

6.1.5 Access

The UA parameter "Access' signals the accesstype. It should be a number between 0 and 255. New version numbers
are obtained from the WIRC by updating an existing platform specification. The new version number shall be the
previous version number increased by 1.

The following values are predefined:
0) EPG
1) MediaPresenter
2) NoDABAccess
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6.1.6 Defined profiles

The currently defined profiles are described in details in clause 6.2, and they are signalled as follows:

6.1.6.1 Standard Personal Java Profile (SPJP)
The SPJP supports the APIs and the application environment of Personal Java without the package "Java.net".

The UA parameters for this profile are:

Name Value
Platform 0
Version 0
Content 0 to 255
Access Oto 2
6.1.6.2 Network enabled Personal Java Profile (NPJP)

The NPJP supports the APIs and the application environment of Personal Java together with the class
"org.dvb.net.DatagramSocketBufferControl" and the interface "Javax.tv.net.InterfaceMap" defined in the Java TV API
Specification (see Bibliography).

The UA parameters for this profile are:

Name Value
Platform 1
Version 0
Content 0 to 255
Access Oto2

6.2 DABJava platforms

6.2.1 PersonalJava 1.1

Two profiles have been defined for DAB Java based on Personal Java. They modify the packages from
PersonalJava 1.1 (see Bibliography) as shown in the following.

6.2.1.1 Core Packages

The packages used in Personal Java 1.1 and common to the 2 profiles ( 6.16.1 and 6.1.6.2) are shown below, the
supported packages are slightly modified for DAB Java profiles as described in clause 6.2.3:

e Javaapplet

e Javaawt

e Javaawt.datatransfer
e Javaawt.event

e Javaawt.image

e Java.awt.peer

* Javabeans

e Java.io (file support is optional)
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e Javautil.zip
6.2.1.2 DABJava profiles: specific packages.
6.2.1.2.1 Standard Personal Java Profile (SPJP)

6.2.1.2.2

60

Java.lang

Java.lang.reflect

Java.math (package is optional)

Java.net (some protocols are optional)
Java.rmi (package is optional)
Java.rmi.dgc (package is optional)
Java.rmi.registry (package is optional)
Java.rmi.server (package is optional)
Java.security (package is optional)
Java.security.acl (package is unsupported)
Java.security.interfaces (package is optional)
Java.sgl (package is optional)

Javatext

Java.text.resources (modified and optional)

Java.applet (package is optional)
Java.beans (package is optional)

Java.net (package is unsupported)

Java.applet (package is optional)

Java.beans (package is optional)

Network-enabled Personal Java Profile (NPJP)

ETSI TS 101 993 V1.1.1 (2002-03)

org.dvb.net.DatagramSocketBufferControl is added (see Bibliography, "DV B Java Specification")

Javax.tv.net.InterfaceMap is added (see Bibliography, "DV B Java Specification")
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Annex A (normative):
The DAB Java Classes

A.1  Package dab

public class dab.DABAdapter implements dab.DABListener

The DABAdapter class provides default methods for the implementation of a DABListener.
The default behaviour is that incoming events are ignored.

See Also

dab.DABListener DABListener

Version
1.01
Constructors public DABAdapter()
Methods public void tuneCnf(TuneCnfEvent e)

public void searchCnf(SearchCnfEvent e)

public void searchNtf(SearchNtfEvent e)

public void scanCnf(ScanCnfEvent e)

public void scanNtf(ScanNtfEvent e)

public void selectSICnf(SelectSICnfEvent e)

public void siNtf(SINtfEvent e)

public void getEnsemblelnfoCnf(GetEnsemblelnfoCnfEvent e)
public void getServicelnfoCnf(GetServicelnfoCnfEvent e)

public void getComponentinfoCnf(GetComponentinfoCnfEvent e)
public void selectReceptioninfoCnf(SelectReceptioninfoCnfEvent e)
public void receptioninfoNtf(ReceptioninfoNtfEvent e)

public void selectComponentCnf(SelectComponentCnfEvent e)
public void selectComponentStreamCnf(SelectComponentStreamCnfEvent e)
public void componentNtf(ComponentNtfEvent e)

public void selectObjectCnf(SelectObjectCnfEvent e)

public void selectApplicationCnf(SelectApplicationCnfEvent e)
public void objectNtf(ObjectNtfEvent e)

public void getLocationInfoCnf(GetLocationInfoCnfEvent e)

public void locationIinfoNtf(LocationIinfoNtfEvent e)

public void conflictResolutionNtf(ConflictResolutionNtfEvent e)

public void respondConflictResolutionCnf(RespondConflictResolutionCnfEvent e)
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public void operationControlCnf(OperationControlCnfEvent €)
public void serviceFollowingNtf(ServiceFollowingNtfEvent €)
public void drcModeNtf(DRCModeNtfEvent e)

public void systemFailureNtf(SystemFailureNtfEvent e)

public interface dab.DABSour ce

DABSource defines the interface of a DAB resource (usually a DAB receiver). The interface is asynchronous. When an
application issues a reguests, it gets back the results as confirmation and notification events. Look at the particular
methods for more details.

See Also

dab.DABListener DABListener

Version

1.07

Methods

public void tuneReq(
int tuneFrequency,
int transmissionMode)

The tuneReq request initiates the Tune command. The Tune command sets directly a specified DAB
frequency. A DAB receiver must be tuned to a DAB frequency and synchronized in order to get
access to DAB services. A tuned DAB receiver tries automatically to synchronize on a DAB
Ensemble.

The Tune command is used to select a specified DAB frequency. The tuneReq request initiates the
Tune command. Depending on the specification for the Transmissionmode it is tested if a DAB
Ensemble can be detected. If the connected DAB receiver supports automatic detection the default
setting for transmissionMode (=DABConstants.transmissionModeAutomatic) can be used. Otherwise
it has to be specified which transmission modes should be tested. The result of the command is
delivered by the tuneCnf confirmation. All currently existing selections of audio and data services or
selections of data objects are automatically stopped before tuning is performed by the DAB receiver.

Parameters

* tuneFrequency - This parameter specifies the frequency the DAB receiver will be tuned to
in Hertz.

e transmissionModes - This parameter specifies the transmission modes a DAB receiver
tests for DAB Ensembles. The default value is DABConstants.transmissionModeAutomatic
which means that the receiver is automatically detecting the transmission mode. The
parameter is a flag field supporting the following flags which can be specified together:

«  DABConstants.transmissionModeAutomatic: The transmission mode is automatically
detected. All other flags are ignored in this case.

« DABConstants.transmissionModel: At the specified frequency it is tested if a DAB
Ensemble is sent in transmission mode 1.

» DABConstants.transmissionMode2: At the specified frequency it is tested if a DAB
Ensemble is sent in transmission mode 2.

« DABConstants.transmissionMode3: At the specified frequency it is tested if a DAB
Ensemble is sent in transmission mode 3.
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» DABConstants.transmissionMode4: At the specified frequency it is tested if a DAB
Ensemble is sent in transmission mode 4.

See Also
dab.DABListener#tuneCnf tuneCnf
dab.DABSourcet#fsearchReq searchReq
dab.DABListener#searchCnf searchCnf

dab.DABListener#searchNtf searchNtf

public void searchReq(
int searchMode,
int tables,
int startFrequency,
int stopFrequency,
int transmissionModes,
int notifications)

The searchReq request initiates a Search command. The Search command searches for a DAB
Ensemble according to a specified search mode. After a successful execution of the Search
command a DAB Ensemble has been found, the state Tuned is entered and the DAB receiver tries to
synchronize automatically to the found DAB Ensemble.

The Search command is used to search for a DAB Ensemble. The searchReq request initiates the
search and specifies the frequencies and transmission modes to test. Additionally the notifications
can be specified which the DAB client gets while the command is executed. Searching for an
ensemble may require a substantial amount of time from only a second up to several minutes. This
depends also on the search mode specified. If the reception conditions are bad it is possible that no
DAB Ensemble at all is detected. In order to stop searching for a DAB Ensemble the Tune command
can be used which tunes the DAB Receiver to a certain frequency independent from the reception
conditions. The start of searching is indicated by a SearchNtf event with a status code 'Started'. In this
case the state machine of Tune State enters the state Searching (see Figure 4). In case that the
previous state was Tuned all currently existing selections of services or objects are stopped
automatically. While searching is performed several notifications delivering information about the
current status are sent to the client. The command ends with a SearchCnf event.

Parameters

« searchMode - This parameter specifies the way the DAB receiver is searching for a DAB
Ensemble. The default value is searchSearchAutomatic which means it is searching
according to a default method. The parameter is a flag field supporting the following flags
which can be specified together:

* DABConstants.SearchModeAutomatic: default method
« DABConstants.SearchModel6kHzSteps: The frequency range is searched in
16 kHz steps. This is a very intensive search which means that command execution

can take a large amount of time.

« DABConstants.SearchModeUp: The search direction is from low to high
frequencies.

« DABConstants.SearchModeDown: The search direction is from high to low
frequencies.

« DABConstants.SearchModeUseTables: The search is based on the specified
frequency tables.
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DABConstants.SearchModeUseFrequencyRange: The search is based on the
specified frequency range.

DABConstants.SearchModeContinuous: The search is looping over the specified
frequency range until a DAB Ensemble has been found. The default is to stop after
the specified frequency range has been checked once.

tables - This parameter specifies frequency tables the receiver uses in order to search
for DAB Ensembles. The parameter is a flag field supporting the following flags which
can be specified together:

DABConstants.searchCEPTFrequencyTableBandlll: The frequencies according to
the CEPT frequency table for Band Il are tested for DAB Ensembles.

DABConstants.SearchCEPTFrequencyTableLBand: The frequencies according to
the CEPT L-Band table are tested for DAB Ensembles.

DABConstants.SearchCanadaFrequencyTableLBand: The frequencies according to
the Canadian L-Band table are tested for DAB Ensembles.

transmissionModes - This parameter specifies the transmission modes a DAB receiver
tests for DAB Ensembles. The default value is
DABConstants.transmissionModeAutomatic which means that the receiver is
automatically detecting the transmission mode. The parameter is a flag field supporting
the following flags which can be specified together:

transmissionModeAutomatic: The transmission mode is automatically detected. All
other flags are ignored.

transmissionModel: At the specified frequency it is tested if a DAB Ensemble is sent
in transmission mode 1.

transmissionMode2: At the specified frequency it is tested if a DAB Ensemble is sent
in transmission mode 2.

transmissionMode3: At the specified frequency it is tested if a DAB Ensemble is sent
in transmission mode 3.

transmissionMode4: At the specified frequency it is tested if a DAB Ensemble is sent
in transmission mode 4.

notifications - This parameter specifies the type of notifications the client wants to get
while the Seek command is performed. The parameter is a flag field supporting the
following flags which can be specified together:

notificationsOff: No intermediate notifications are sent. Only a SearchNtf notification
which informs about the start of searching is sent.

notifications16kHzSteps: With each 16 kHz step a notification is sent. This is only
possible if 16 kHz step searching is specified as search mode.

notificationsTableEntry: With each table entry frequency a natification is sent. This is
the default value.

dab.DABListener#searchCnf searchCnf

dab.DABListener#tsearchNtf searchNtf

dab.DABSource#tuneReq tuneReq

dab.DABListener#tuneCnf tuneCnf

public void scanReq(

int searchMode,
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int tables,

int startFrequency,

int stopFrequency,

int tansmissionModes,
int notifications)

The ScanReq request initiates a Scan command. The Scan command is used in order to perform a
search for all available DAB Ensembles in a specified frequency range. Depending on the frequency
range and the search mode this operation may require a substantial amount of time from only a
second up to several minutes. The command is started by the ScanReq request and is finished with
the ScanCnf confirmation. In between ScanNtf notification are sent in order to inform about the
current status of scanning if notifications are requested.

In case of searching from lower to higher frequencies (searchMode=DABConstants.searchModeUp)
the value of startFrequency is not allowed to be larger than the value of stopFrequency. In case of
searching from higher to lower frequencies (searchMode=DABConstants.searchModeDown) the
value of startFrequency is not allowed to be smaller than the value of stopFrequency.

Parameters

« searchMode - This parameter specifies the way the DAB Receiver is searching for a
DAB Ensemble. The default value is DABConstants.searchModeAutomatic which means
it is searching according to a default method. The parameter is a flag field supporting the
following flags which can be specified together:

. DABConstants.searchModeAutomatic: default method

« DABConstants.searchModel6kHzSteps: The frequency range is searched in 16 kHz
steps.

« DABConstants.searchModeUp: The search direction is from low to high frequencies.

« DABConstants.searchModeDown: The search direction is from high to low
frequencies.

« DABConstants.searchModeUseTables: The search is based on the specified
frequency tables.

+ DABConstants.searchModeUseFrequencyRange: The search is based on the
specified frequency range.

 DABConstants.searchModeContinuous: The search is looping over the specified
frequency range until a DAB Ensemble has been found. The default is to stop after
the specified frequency range has been checked once.

« tables - This parameter specifies frequency tables the receiver uses in order to search
for DAB Ensembles. The parameter is a flag field supporting the following flags which
can be specified together:

« DABConstants.searchCEPTFrequencyTableBandlll: The frequencies according to
the CEPT frequency table for Band Il are tested for DAB Ensembles.

« DABConstants.searchCEPTFrequencyTableLBand: The frequencies according to
the CEPT L-Band table are tested for DAB Ensembles.

« DABConstants.searchCanadaFrequencyTableLBand: The frequencies according to
the Canadian L-Band table are tested for DAB Ensembles.

e startFrequency - This parameter specifies the start frequency at which the DAB
Receiver starts its search for DAB Ensembles.

« stopFrequency - This parameter specifies the stop frequency at which the DAB
Receiver stops its search for DAB Ensembles.
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e transmissionModes - This parameter specifies the transmission modes a DAB Receiver
should look for DAB Ensembles. The default value is
DABConstants.transmissionModeAutomatic which means that the receiver is
automatically detecting the transmission mode. The parameter is a flag field supporting
the following flags which can be specified together:

« DABConstants.transmissionModeAutomatic: The transmission mode is
automatically detected.

« DABConstants.transmissionModel: At the specified frequency it is tested if a DAB
Ensemble is sent in transmission mode 1.

« DABConstants.transmissionMode2: At the specified frequency it is tested if a DAB
Ensemble is sent in transmission mode 2.

« DABConstants.transmissionMode3: At the specified frequency it is tested if a DAB
Ensemble is sent in transmission mode 3.

« DABConstants.transmissionMode4: At the specified frequency it is tested if a DAB
Ensemble is sent in transmission mode 4.

¢ notifications - This parameter specifies the type of naotifications wanted by the
application while the Seek command is performed. The parameter is a flag field
supporting the following flags which can be specified together:

« DABConstants.notificationsOff: No notifications are sent.
« DABConstants.notifications16kHzSteps: With each 16 kHz step a notification is sent.

« DABConstants.notificationsTableEntry: With each table entry frequency a
notification is sent. This is the default value.

See Also
dab.DABListener#tscanCnf scanCnf

dab.DABListener#tscanNtf scanNtf

public void selectSIReq(
boolean ensemblelnfo,
boolean servicelnfo,
boolean componentinfo,
boolean autoDelivery)

The selectSIReq method initiates a SelectS| command. The SelectSI command starts, stops or
changes subscription to Service Directory Information.

The SelectSI command allows a DAB client to subscribe for Service Directory Information. The
Service Directory contains all available ensembles, services, components and related information.
The subscription is requested by the selectSIReq request and is confirmed with the selectSICnf
confirmation. The subscription level can be changed by another SelectSI command. This includes the
termination of subscription.

After a successful subscription a connected client receives SINtf notifications. Just after the
subscription has been activated the complete content of the Service Directory is mapped on SINtf
notifications. This means for each stored instance of an service element (ensemble, service and
component) is a SINtf notification sent which indicates that this service element is available (Added).
As time goes on SINtf notifications are sent which indicate that a new service element is available
(Added), that an existing is no longer available (Removed) or that its attributes have changed
(Changed).
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By use of autoDelivery it can be specified if SINtf sends only a notification or a notification together
with the related information object. If subscription is terminated by setting ensemblelnfo, servicelnfo
and componentinfo to false, then autoDelivery has no meaning.

By selecting a certain subscription level the client is informed about all currently known service
elements by sending related SINtf notifications. This means if a client subscribes for service-specific
notifications and seven services exist at this time, then seven SINtf(DABConstants.serviceAdded)
notifications are generated. The client is not informed about known ensembles or components. As
time goes on the client is informed when new services are added, known services are removed or
changed. If a currently selected subscription level is increased meaning that more notification types
are subscribed then the client is informed about all currently known service elements that are related
to the new subscribed notification type. This means if a subscription is changed from service-specific
to service-specific and component-specific change notifications, then for each currently known
Component a SINtf(DABConstants.componentAdded) notification is generated.

As time goes on the client is informed when new services or components are added, known services
or components are removed or changed. If a currently selected subscription level is decreased
meaning that less notification types are subscribed then the client is informed only about natifications
related to the remaining subscribed notification types. This means if a subscription is changed from
service-specific and component-specific to service-specific notifications, then the client is informed
when new services are added, known services are removed or changed. But the client is no longer
notified about changes related to components.

Parameters

« ensemblelnfo - This parameter specifies if ensemble-specific notifications will be sent to the
DAB client. The following values are supported:

* true: The DAB client is notified about DABConstants.ensembleAdded,
DABConstants.ensembleChanged and DABConstants.ensembleRemoved events. This is
the default setting.

« false: The DAB client is not notified about DABConstants.ensembleAdded,
DABConstants.ensembleChanged and DABConstants.ensembleRemoved events.

. servicelnfo - this parameter specifies if service-specific notifications will be sent to the DAB
client. The following values are supported:

« true: The DAB client is notified about DABConstants.serviceAdded,
DABConstants.serviceChanged and DABConstants.serviceRemoved events. This is the
default setting.

« false: The DAB client is not notified about DABConstants.serviceAdded,
DABConstants.serviceChanged and DABConstants.serviceRemoved events.

. componentinfo - This parameter specifies if component-specific notifications will be sent to
the DAB client. The following values are supported:

e true: The DAB client is notified about DABConstants.componentAdded,
DABConstants.componentChanged and DABConstants.componentRemoved events. This
is the default setting.

« false: The DAB client is not notified about DABConstants.componentAdded,
DABConstants.componentChanged and DABConstants.componentRemoved events.

. autoDelivery - This parameter specifies if the information related to the natification is sent
together with the notification (SINtf) or not. The following values are supported:

e true: The SINtf notification delivers the natification together with the information object.
The information object is sent together with the notification if the notification type is
-Added or -Changed. In case of -Removed no information object is sent because it is no
longer existing. This is the default setting.
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« false: The SINtf notification delivers only the notification. The information object
(Ensemblelnfo, Servicelnfo or Componentinfo) itself can be obtained by use of
getEnsemblelnfoReq, getServicelnfoReq or getComponentinfoReq.

See Also
dab.DABListener#selectSICnf selectSICnf

dab.DABListener#siNtf siNtf

public void getEnsembleinfoReq(Ensembleld id)

The getEnsembleinfoReq method initiates a GetEnsemblelnfo command. The GetEnsemblelnfo
command requests information about the specified DAB Ensemble.

The GetEnsemblelnfo command provides a DAB client with information about a specified DAB
Ensemble, e.g. Label, No of Services, and so on. The command is initiated by a getEnsemblelnfoReq
request and is finished by a getEnsemblelnfoCnf confirmation.

Parameters
e id - This parameter is a handle identifying the DAB Ensemble.
See Also

dab.DABListener#getEnsemblelnfoCnf getEnsemblelnfoCnf

public void getServicelnfoReq(Serviceld id)

The getServicelnfoReq requests initiates a GetServicelnfo command. The GetServicelnfo command
requests information about a specified DAB Service.

The GetServicelnfo command provides a DAB client with information about a specified DAB Service,
e.g. Label, No of Components, and so on. The command is initiated by a getServicelnfoReq request
and is finished by a getServicelnfoCnf confirmation.
Parameters

¢ id - This parameter is a handle identifying the DAB Service.

See Also

dab.DABListener#getServicelnfoCnf getServicelnfoCnf

public void getComponentinfoReq(Componentld componentld)

The getComponentinfoReq request initiates a GetComponentinfo command. The GetComponentinfo
command requests information about a specified DAB Component.

The GetComponentinfo command provides a DAB client with information about a specified DAB
Component, e.g. Label, Language and so on. The command is initiated calling getComponentinfoReq
and is finished by a call to getComponentinfoCnf.

Parameters

e serviceld - This parameter is a handle identifying the DAB Component.
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See Also

dab.DABListener#getComponentinfoCnf getComponentinfoCnf

public void selectReceptioninfoReq(
boolean synchronizationNotification,
boolean bitErrorRateNotifcations,
boolean muteStateNotifications,
boolean requestOnce)

The selectReceptioninfoReq request initiates the SelectReceptioninfo command. The
SelectReceptioninfo command starts, stops or changes subscription to state change notifications
concerning reception conditions. It is possible to monitor synchronization, biterrorrate and audio
decoder muting.

The SelectReceptioninfo command allows a DAB client to subscribe for state change notifications
concerning reception conditions in terms of synchronization, biterrorrate and audio decoder muting.
The subscription is requested by the selectReceptioninfoReq request and is confirmed with the
selectReceptioninfoCnf confirmation. The subscription level can be changed by another
SelectReceptioninfo command. This includes stopping of subscription. After a successful subscription
the calling DAB client receives ReceptioninfoNtf notifications when state changes occur.

Parameters

« synchronizationNotification - This parameter specifies if the calling client is notified
about state changes concerning DAB signal synchronization. If the parameter is set to
true (default) notifications are provided, if it is set to false no notifications are provided.

e bitErrorRateNotifications - This parameter specifies if the calling client is notified about
state changes concerning the biterrorrate. If the parameter is set to true (default)
notifications are provided, if it is set to false no notifications are provided.

* muteStateNotifications - This parameter specifies if the calling client is notified about
state changes concerning the mute state of the audio decoder. If the parameter is set to
true (default) notifications are provided, if it is set to false no notifications are provided.

« requestOnce - This parameter specifies if the reception condition information is wanted
only once. In this case the reception condition is once detected and the DAB client
informed by one and only one receptioninfoNtf call.

See Also

dab.DABListener#selectReceptioninfoCnf selectReceptioninfoCnf

dab.DABListener#receptionIinfoNtf receptioninfoNtf

public void selectComponentReq(
Componentld id,
int selectionMode)

The selectComponentReq request initiates the SelectComponent command. The SelectComponent
command starts or stops an application delivered in a DAB Component.
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The SelectComponent command allows to start or stop applications delivered in DAB components. In
general more than one component of the same DAB Ensemble can be selected simultaneously. It is
possible to select one audio component, all programme-associated data components of the selected
audio component and more than one independent data component at the same time. The selection of
a component is requested by the selectComponentReq request and is confirmed by the
selectComponentCnf confirmation. It is possible that a component is removed from a DAB Ensemble
which means it is no longer broadcast and therefore no longer available. This is indicated by a SINtf
call and means that the selection is removed automatically. If the selection of a component is
removed also all existing object selections belonging to the component are removed.

If the user application is a slide show or a dynamic label, its objects are delivered automatically (using
objectNtf notifications) after the SelectComponent confirmation was sent.

If the selected component is an audio service, its PAD data services become available as . This
means service information is generated for all PAD services and they can be selected. If the selection
of the audio service is stopped, also all PAD services are stopped and they are not available
anymore.

If the component is not in the current ensemble, it depends on the implementation whether it is
selected nevertheless.

Parameters

e id - This parameter is a pointer to the identifier of the DAB Component which is to be
selected. If all component selections should be removed (set selectionMode to
DABConstants.selectionModeRemoveAll) this parameter is ignored and should be set to
null.

« selectionMode - This parameter specifies the selection mode for the component. The
following flags are supported:

« DABConstants.selectionModeReplace: All currently selected components of the same
type are stopped and the specified component is to be started. The same type means
an audio component replaces any other selected audio component, a data component
replaces all other selected independent data components and a programme-associated
data component replaces all other selected programme-associated data components.

« DABConstants.selectionModeAdd: The application delivered by the specified
component is to be started. Other selected components are not affected.

« DABConstants.selectionModeRemove: The selection of the specified component is
stopped.

« DABConstants.selectionModeRemoveAll: All existing component selections are
removed. Set serviceld to null in this case.

See Also
dab.DABListener#selectComponentCnf selectComponentCnf
dab.DABListener#siNtf siNtf

dab.DABSource#tselectObjectReq serviceObjectReq

public void selectComponentStreamReq(Componentld componentid)

The following request provides access to the DAB transport streams. The requested stream is
delivered back in the confirmation, which ends the command.
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Parameters
« componentld - the service identifier of the component which carries the stream
See Also

dab.DABListener#tselectComponentStreamCnf selectComponentStreamCnf

public void selectApplicationReq(
Componentld serviceld,
Objectld objectld)

The selectApplicationReq selects applications

The SelectApplication command enables a client to load and control an application. The request is
confirmed with the selectApplicationCnf confirmation.

Parameters
e serviceld - the component in which the application is located
« objectld - the id of the start object

See Also

dab.DABListener#selectApplicationCnf selectApplicationCnf

public void selectObjectReq(
Componentld id,
Objectld objectld,
int requestMode,
boolean replaceSelections,
int deliveryMode,
int cacheHint)

The selectObjectReq request initiates the SelectObject command. The SelectObject command
selects an object from a selected DAB Component. This includes requesting an object from a data
component, delivery after reception and notification of updates as long as the object is selected.

The SelectObject command selects an object from a selected component. Selection means it is
requested for delivery and if wanted also updates of the object are delivered. Additionally it is possible
to give some hints for caching. More than one object and also from more than one component can be
selected simultaneously. The selection of an object is requested by the selectObjectReq request and
is confirmed by the selectObjectCnf confirmation. The object is delivered using the objectNtf method.
This includes first-time delivery and all updates. Beyond starting or stopping a selection it is possible
to remove all other selections belonging to the same component by setting parameter
replaceSelections to true. It is possible that a component is removed from a DAB Ensemble. This is
indicated by a servicelnfoNtf call. In this case also the selected objects of the service are no longer
selected.

It is possible that an object is removed from current on-air service. This is indicated by an objectNtf
call. In this case the selections for this object are automatically disabled.
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Currently object selection makes only sense with applications of type BroadcastWebSite. Objects of
applications like Slideshows or Dynamic Label are delivered automatically by objectNtf calls.

Parameters

* id - This parameter identifies the selected component the object is belonging to.

» objectld - This parameter identifies the object which is to be selected.

« selectionMode - This parameter specifies the selection mode of the object. The following
values are supported:

DABConstants.requestModeOff: This is used in order to stop the selection of objects
which are requested with the request mode DABConstants.requestModeUpdate. It is
not needed for objects which are requested with the DABConstants.requestModeOnce
flag except for the case that a SelectObjectReq is pending and the delivery is no longer
wanted.

DABConstants.requestModeOnce: The object is requested for one-time delivery. After
the first reception from the broadcast channel the object is delivered to the connected
DAB client. The client is not notified about new versions.

DABConstants.requestModeUpdate: The object is requested for update delivery. After
the first reception from the broadcast channel the object is delivered to the connected
client. Additionally each new version of the object is delivered.

* replaceSelections - This parameter specifies if all current object selections belonging to the
component identified by serviceld are replaced with this selection. If this parameter is set to
true, then all selections are removed. If this parameter is set to false, then existing selections
remain unchanged.

« deliveryMode - This parameter specifies the delivery mode of the object. The following
values are supported:

« DABConstants.deliveryModeComplete: Only the complete object is delivered to the
DAB client.

« DABConstants.deliveryModePartial: The object may be delivered in parts.

» cacheHint - This parameter specifies a hint for caching of the selected object.

See Also

dab.DABListener#selectObjectCnf selectObjectCnf

dab.DABListener#objectNtf objectNtf

public void getLocationInfoReq(

int type,

int mode,

int desiredDelta,

int desiredAccuracy)

The getLocationinfoReq initiates the GetLocationinfoCommand.

Parameters

* type - This parameter indicates the type of location information, that is requested. Supported
flags are DABConstants.LocationInfoPosition and DABConstants.LocationIinfoRegionld.
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* mode - The information is delivered according to the values of this parameter:

» DABConstants.LocationInfoOnce: the information is delivered only one time. The
parameter desiredDelta is not considered.

» DABConstants.LocationInfoPeriodByTime: The information is delivered in intervals
given by the value of desiredDelta (in milliseconds)

« DABConstants.LocationIinfoPeriodByDistance: The information is delivered after the
distance has passed given by the value of desiredDelta (in meters)

« DABConstants.LocationIinfoStop: The delivery of information is stopped. The parameter
desiredDelta is not considered.

desiredDelta - see description of the mode parameter

desiredAccuracy - This parameter indicates the desired accuracy in meters. The value is only
considered if type&DABConstants.LocationInfoPosition!=0 <P> This command is optional and may
only partially be supported (e.g. only mode=DABConstants.LocationInfoOnce and
mode=DABConstants.LocationInfoStop) or may not be supported at all.
See Also

dab.DABListener#getLocationinfoCnf getLocationIinfoCnf

dab.DABListener#locationInfoNtf locationIinfoNtf

public void respondConflictResolutionReq(

int transaction,

int turn,

int operation,

int suboperation,

int answer)
The respondConflictResolutionReq is used to respond to a resource conflict notification.
Parameters

« transaction - the identifier of the transaction of the resource conflict

e turn - the code of the turn (see DABConstants.conflictResolutionTurn*)

e operation - the code of the operation (see DABConstants.conflictResolutionOperation*)

e suboperation - the code of the suboperation (see
DABConstants.conflictResolutionSuboperation*)

e answer - the actual answer (see DABConstants.conflictResolutionAnswer*)
See Also
dab.DABListener#conflictResolutionNtf conflictResolutionNtf

dab.DABListener#respondConflictResolutionCnf respondConflictResolutionCnf

public void operationControlReq(

int attribute,

Object value)
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The OperationControl command enables the DAB client to change or read receiver parameters. The
command is initiated by operationControlReq and is finalized by the confirmation
operationControlReq.

Parameters

e attribute - The parameter can be set as follows:

DABConstants.operationControlSetVolume: The volume of the receiver is set. The
parameter value has to be of type Integer in the range from 0 to 100 (percent).

DABConstants.operationControlGetVolume: The volume of the receiver is read. The
parameter value is not considered.

DABConstants.operationControlSetServiceFollowing: The service following feature
is changed. Value has to be of type Boolean. If it is set to true and the receiver
supports service following, then service following for services is switched on. If it is
set to false, service following is switched off.

DABConstants.operationControlGetServiceFollowing: Read the state of the service
following. The parameter value is not considered.

DABConstants.operationControlGetServiceFollowingNatifications: Instruct the
package to send service following notifications. If the parameter value (of type
Boolean) is set to true, the notifications are sent. If it is set to false, then no further
notifications are sent.

DABConstants.operationControlSetDRCMode: Sets the DRC (Dynamic range
control) mode. The DAB concept provides the option of Dynamic Range Control
(DRC). The information is generated from the broadcaster's side (transported inside
PAD, Programme Associated Data) to influence the audio output signal's dynamic
range. The audio output signal will be modified if the option is activated with this call.
<P> Value has to be of type Boolean. If it is set to true and the receiver supports
DRC, then the DRC mode for audio services is switched on. If it is set to false, the
DRC mode is switched off.

DABConstants.operationControlGetDRCMode: Read the state of the DRC mode.
The parameter value is not considered.

DABConstants.operationControlGetDRCModeNotifications: Instruct the package to
send DRC mode natifications. If the parameter value (of type Boolean) is set to true,
the notifications are sent. If it is set to false, then no further notifications are sent.

» value - see description of attribute

See Also

dab.DABListener#operationControlCnf operationControlCnf

dab.DABListener#serviceFollowingNtf serviceFollowingNtf

dab.DABListener#tdrcModeNtf drcModeNTtf

public interface dab.DABAppProxy implements dab.AppStateChangeEventSource

This interface can be used to control applications that were launched using selectApplicationReq in DABSource.
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"Digital Video Broadcasting (DVB) Multimedia Home Platform (MHP), TS 101 812"

Version
0.2

Methods

public void addAppStateChangeEventListener(AppStateChangeEventListener listener)

adds a listener for application state changes

public void removeAppStateChangeEventListener(AppStateChangeEventListener listener)

removes a listener for application state changes

public int getState()
returns the current state of the application (see the defined constants)
Throws

Java.lang.SecurityException - the exception is thrown if the caller is not permitted to retrieve the
application state

public void load()

loads the classes of the application. The state of the application changes to LOADED.

This action is only successful, if the application was not loaded before.

A state change event is signalled in any case.
Throws

Java.lang.SecurityException - the exception is thrown if the caller is not permitted to load the
application

public void init()

initialises the application. The routine initXlet in the related application will be called. The application
is afterwards in the INITED state.

This action is only successful, if the application was not initialized before. If the application was not
loaded, the application will first be loaded and and then initialized.

A state change event is signalled in any case. An additional state change is signalled if the
application also has to be loaded. In this case first the state change to LOADED is signalled and
afterwards that one to INITED.

Throws

Java.lang.SecurityException - the exception is thrown if the caller is not permitted to initialize the
application
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See Also

dab.xlet.Xlet Xlet

public void pause()

pauses the application. The routine pauseXlet in the related application will be called. The application
is afterwards in the PAUSED state.

This action is only successful, if the application is either in the INITED state or in the STARTED state.

A state change event is signalled in any case.
Throws

Java.lang.SecurityException - the exception is thrown if the caller is not permitted to pause the
application

See Also

dab.xlet.Xlet Xlet

public void resume()

resumes the application. The routine startXlet in the related application will be called. The application
is afterwards in the STARTED state.

This action is only successful, if the application was in the PAUSED state.

A state change event is signalled in any case.
Throws

Java.lang.SecurityException - the exception is thrown if the caller is not permitted to resume the
application

See Also

dab.xlet.Xlet Xlet

public void start()

starts the application. The routine startXlet in the related application will be called. The application is
afterwards in the STARTED state.

This action is only successful, if the application was not paused or destroyed. If the application was
not loaded, the application will first be loaded, then initialized and finally be started. If the application
was not initialized, the application will be initialized and then started.

A state change event is signalled in any case. Additional state changes will also be signalled (e.qg.
NOT_LOADED - LOADED - INITED - STARTED).
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Throws

Java.lang.SecurityException - the exception is thrown if the caller is not permitted to start the
application

See Also

dab.xlet.Xlet Xlet

public void stop(boolean forced)

requests to stop the application. The routine destroyXlet in the related application will be called. The
application is afterwards in the DESTROYED state.

This action is only successful, if the application was not destroyed.

A state change event is signalled in any case.

Parameters

« forced - if set to true the application is asked to stop and may refuse. if set to false, the
application is stopped in any case.

Throws

Java.lang.SecurityException - the exception is thrown if the caller is not permitted to stop the
application

See Also

dab.xlet.Xlet Xlet

public void setAppProperty(
String key,
Object value)
sets a property of the application.
Parameters
¢ key - the name of the property
* value - the new value of the property
Throws

Java.lang.SecurityException - the exception is thrown if the caller is not permitted to set an
property of the application

public Java.lang.Object getAppProperty(String key)

gets a property of the application. It returns the value of the property or NULL if the property is not
defined.

Parameters

* key - the name of the property
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Throws

Java.lang.SecurityException - the exception is thrown if the caller is not permitted to retrieve an
property of the application

Fields public static final DESTROYED

the final state of the application - no further actions are possible

public static final NOT_LOADED

the application was selected, but is not yet loaded

public static final LOADED

the application is loaded

public static final INITED

the application is loaded and initialized, but there is no activity yet

public static final PAUSED

the application is paused, which means it is not active

public static final STARTED

the application is active

public class dab.DABException extends Java.lang.Exception
DABEXxception is the superclass for exceptions inside the DAB package.
Version

1.0

Constructors public DABException()

public DABException(String msg)

public class dab.DABConnectionException extends dab.DABException

The DABConnectionException is thrown when there are problems with the connection between the DAB client and the
receiver.
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Version
1.0

Constructors public DABConnectionException()

public class dab.DABReceiverAddress

DABReceiverAddress is used to specify the location of DAB receivers.

Version
1.0

Constructors public DABReceiverAddress(String address)
Generates a DABReceiverAddress object from a textual representation of the address. Note, that the
actual format of address depends on the implementation
See Also

DABReceiverAddress#getAddress getAddress
Methods public Java.lang.String toString()

Generates a textual representation of the object.

public Java.lang.String getAddress()

Generates a textual representation of the object, that can be used to construct a DABReceiverAdress
object

public interface dab.AppStateChangeEventSource
An interface that can be used to identify an application by its related controller.
Version
0.2
public class dab.DABCIlient implements dab.DABSource

The DABCIient class is used to access a DAB resource. Usually the DAB resource might be a receiver that resides on
the same host or is at least directly connected to it. But, it could also be a network device.

Note, that the actual interface is defined in DABSource.
See Also
dab.DABSource DABSource
Version
1.05
Constructors public DABClient()

Create a DABClient object
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public synchronized void addDABListener(DABListener listener)

Register a DAB listener. DAB events, that relate to this client, are distributed to all registered
listeners.

See Also
dab.events.DABEvent DABEvent
DABListener DABListener

dab.DABCIlient#removeDABListener removeDABListener

public synchronized void removeDABListener(DABListener listener)
Removes the given listener from the list of DAB Listeners.
See Also

DABListener DABListener

dab.DABCIlient#addDABListener addDABListener

public void open()
A connection to the default receiver is opened.
Throws
DABEXxception - when the client could not be registered

SecurityException - when the application controlling the DABClient does not have the permission
to call the open method

public void open(DABReceiverAddress receiverAddress)

A connection to the given receiver is opened. This method is only supported in configurations with
multiple receivers.

Parameters
e receiverAddress - This parameter specifies the address of the receiver to be used
Throws
DABException - when the client could not be registered

SecurityException - when the application controlling the DABClient does not have the permission
to call the open method

public void close()
The connection to the current receiver is closed. All ongoing transactions of the client are cancelled.
Throws

DABEXxception - when no connection was opened

public void tuneReq(

int tuneFrequency,
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int transmissionMode)

public void searchReq(
int searchMode,
int tables,
int startFrequency,
int stopFrequency,
int transmissionModes,

int notifications)

public void scanReq(
int searchMode,
int tables,
int startFrequency,
int stopFrequency,
int transmissionModes,

int notifications)

public void selectSIReq(
boolean ensemblelnfo,
boolean servicelnfo,
boolean componentinfo,

boolean autoDelivery)

public void getEnsemblelnfoReq(Ensembleld id)

public void getServicelnfoReq(Serviceld id)

public void getComponentinfoReq(Componentid id)

public void selectReceptioninfoReq(

boolean synchronizationNotification,

boolean bitErrorRateNotifications,

boolean muteStateNotifications,

boolean requestOnce)
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public void selectComponentReq(
Componentld id,

int selectionMode)

public void selectComponentStreamReq(Componentld componentld)

public void selectApplicationReq(
Componentld componentld,

Objectld objectld)

public void selectObjectReq(
Componentld id,
Objectld objectld,
int requestMode,
boolean replaceSelections,
int deliveryMode,

int cacheHint)

public void getLocationInfoReq(
int type,
int mode,
int desiredDelta,

int desiredAccuracy)

public void respondConflictResolutionReq(
int transaction,
int turn,
int operation,
int suboperation,

int answer)

public void operationControlReq(
int attribute,

Object value)

public class dab.ResourceConflictException extends dab.DABException
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The exception indicates unsolved resource conflicts.

Version

0.2

public interface dab.DABListener implements Java.util.EventListener

DABListener defines the interface for DAB listeners.

Version
1.06

Methods

public void tuneCnf(TuneCnfEvent e)

The TuneCnf method finalizes a Tune command and is sent as a response to a TuneReq message. It
provides information about the currently selected DAB frequency and reception conditions.

The Tune command is used to select a specified DAB frequency. The tuneReq request initiates the
Tune command. tuneCnf finalizes the Tune command and provides information about the reception
state. This includes the selected frequency, the detected transmission mode and the synchronization
state of the receiver.

See Also
dab.DABSource#tuneReq tuneReq
dab.DABSourcet#tsearchReq searchReq

dab.DABListener#tsearchCnf searchCnf

public void searchCnf(SearchCnfEvent e)

The searchCnf method finalizes a Search command and provides information about the command
status, currently selected DAB frequency and current reception conditions.

The Search command is used in order to search for a DAB Ensemble according to a specified search
mode. Searching for a DAB Ensemble can take a large amount of time. The start of searching is
indicated by a 'Started' searchNtf message. Other searchNtf messages inform a DAB client about
search progress. It is finalized by delivery of the searchCnf message. It informs about the command
status, the selected frequency and the synchronization state. No further searchNtf messages will be
delivered after the delivery of the searchCnf message.

See Also
dab.DABSource#searchReq searchReq

dab.DABListener#searchNtf searchNtf

public void searchNtf(SearchNtfEvent e)

A SearchNtf event is sent after a search for a DAB Ensemble was started searchReq. It informs about
the start of searching and about the progress of searching. A SearchCnf event finalizes a Search
command. No more SearchNtf events are sent after a SearchCnf event was sent.

The SearchNtf event is sent after the searching for a DAB Ensemble has been started and while
searching is in progress in order to provide information about the current status of searching. The
'Started' notification is sent in any case. Progress natifications are only sent if notifications have been
requested with the related SearchReq message. No further notifications will be sent after a SearchCnf
message is delivered.
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See Also
dab.DABSource#searchReq searchReq

dab.DABListener#tsearchCnf searchCnf

public void scanCnf(ScanCnfEvent e)

The ScanCnf message finalizes a Scan command. It informs about the result of scanning and the
current tune state.

The Scan command is used in order to perform a search for all available DAB Ensembles in a
specified frequency range. Depending on the frequency range and the search mode this operation
may require a substantial amount of time from only a second up to several minutes. The command is
started by the ScanReq message and is finished with the ScanCnf message. In between ScanNtf
messages are sent in order to inform about the current status of searching if notifications are
requested.

The ScanCnf message indicates that the scan command is finished and informs about the current
tune state. As a result of performing the scan command the service information database is filled with
information. If a Sl subscription is running several SINtf messages are delivered to the connected
application.

See Also
dab.DABSource#scanReq scanReq

dab.DABListener#tscanNtf scanNtf

public void scanNtf(ScanNtfEvent e)

The ScanNtf message is sent after a search for all available DAB Ensembles in a specified frequency
range is started by the ScanReq message. The ScanNtf message provides information about the
current status of searching for all available DAB Ensembles in a specified frequency range. It is
delivered to the connected application after the search has been started by the ScanReq message
and natifications have been requested. No further notifications will be sent after a ScanCnf message
is delivered.

See Also
dab.DABSource#scanReq scanReq

dab.DABListener#tscanCnf scanCnf

public void selectSICnf(SelectSICnfEvent e)

The selectSICnf method finalizes a SelectSI command and indicates current settings. The SelectSI
command starts, stops or changes subscription to Service Directory Information.

The SelectSI command allows a DAB client to subscribe for Service Directory Information. The
subscription is requested by the selectSIReq method and is confirmed with the SelectSICnf method.
The subscription level can be changed by another SelectSI command. This includes the termination
of subscription. After a successful subscription a connected client receives siNtf calls when the
Service Directory changes.
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See Also
dab.DABSource#selectSIReq selectSIReq

dab.DABListener#siNtf siNtf

public void siNtf(SINtfEvent e)

The siNtf notification is sent as a consequence of subscribing to Service Directory Information.

A call to siNtf indicates that the Service Directory has changed. The type of change is signalled and a
handle to the changed service element is provided. If AutoDelivery is activated the changed
information object itself is delivered together with the notification. Otherwise it can be requested with
getEnsemblelnfo, getServicelnfo or getComponentinfo. siNtf message is called as a result of the
subscription to Service Directory Information.

See Also
dab.DABSourcettselectSIReq selectSIReq

dab.DABListener#selectSICnf selectSICnf

public void getEnsemblelnfoCnf(GetEnsemblelnfoCnfEvent e)

The GetEnsemblelnfoCnf method finalizes the GetEnsemblelnfo command and delivers information
about a requested DAB Ensemble to a DAB client.

The GetEnsemblelnfo command provides a DAB client with information about a specified DAB
Ensemble, e.g. Label, No of Services, and so on. The command is initiated by a getEnsemblelnfoReq
request and is finished by a getEnsemblelnfoCnf call.

See Also
dab.DABSourcetftgetEnsemblelnfoReq getEnsembleinfoReq

dab.si.Ensemblelnfo Ensemblelnfo

public void getServicelnfoCnf(GetServicelnfoCnfEvent e)

A call to the getServicelnfoCnf method finalizes the GetServicelnfo command and delivers
information about a requested DAB Service to a DAB client.

The GetServicelnfo command provides a DAB client with information about a specified DAB Service,
e.g. Label, No of Services, and so on. The command is initiated by a getServicelnfoReq message and
is finished by a getServicelnfoCnf message.

See Also

dab.DABSourcet#getServicelnfoReq getServicelnfoReq

public void getComponentinfoCnf(GetComponentinfoCnfEvent e)

The GetComponentinfoCnf message finalizes the GetComponentinfo command and delivers
information about a requested DAB Component to a DAB client.
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The GetComponentinfo command provides a DAB client with information about a specified DAB
Component, e.g. Label, Language and so on. The command is initiated by a GetComponentinfoReq
request and is finished by a call to getComponentinfoCnf message.

See Also
dab.DABSource#tgetComponentinfoReq getComponentinfoReq

dab.si.Componentinfo Componentinfo

public void selectReceptionIinfoCnf(SelectReceptioninfoCnfEvent e)

The selectReceptioninfoCnf method finalizes the SelectReceptioninfo command. It informs about the
command status and the current subscription level.

The selectReceptioninfo method allows a DAB client to subscribe for state change notifications
concerning reception conditions in terms of synchronization, biterrorrate and audio decoder muting.
The subscription is requested by selectReceptioninfoReq and is confirmed with
selectReceptioninfoCnf. The subscription level can be changed by another SelectReceptioninfo
command. This includes stopping of subscription. After a successful subscription the calling DAB
client receives receptioninfoNtf calls when state changes occur.

See Also
dab.DABSourcettselectReceptioninfoReq selectReceptioninfoReq

dab.DABListener#receptionIinfoNtf receptioninfoNtf

public void receptioninfoNtf(ReceptioninfoNtfEvent e)

The receptioninfoNtf method is called as a consequence of subscribing to state changes in
synchronization, biterrorrate and audio decoder muting.

receptioninfoNtf indicates that the synchronization state, biterrorrate or mute state has changed (see
ReceptioninfoNtfEvent). The ReceptioninfoNtf message is provided to a connected client as a result

of subscription to state change notifications concerning reception conditions (selectReceptioninfoReq
and selectReceptioninfoCnf messages).

See Also
dab.DABSource#tselectReceptioninfoReq selectReceptioninfoReq

dab.DABListener#selectReceptioninfoCnf selectReceptioninfoCnf

public void selectComponentCnf(SelectComponentCnfEvent e)

The SelectComponentCnf confirmation finalizes the SelectComponent command. It informs about the
command status and the selection status of the specified component.

The SelectComponent command allows to start or stop applications delivered in DAB components. In
general more than one component of the same DAB Ensemble can be selected simultaneously. It is
possible to select one audio component, all programme-associated data components of the selected
audio component and more than one independent data component at the same time. The selection of
a component is requested by the selectComponentReq message and is confirmed by a
selectComponentCnf call. It is possible that a component is removed from a DAB Ensemble which
means it is no longer broadcast and therefore no longer available. This is indicated by a SINtf call and
means that the selection is removed automatically.
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See Also
dab.DABSource#selectComponentReq selectComponentReq

dab.DABListener#siNtf siNtf

public void selectComponentStreamCnf(SelectComponentStreamCnfEvent e)

The selectComponentStreamCnf method returns the requested stream (if the command was
successful) and informs about the result of the command.

See Also

dab.DABSourcettselectComponentStreamReq selectComponentStreamReq

public void componentNtf(ComponentNtfEvent e)

The componentNtf method is called if there are changes to the selection mode of a component. This
typically happens, when the selection of a component is stopped.

Note, that this natification will be produced due to internal reasons (e.g. after tuning to another
ensemble) and not in response to a selectComponentReq request (that is handled by
selectComponentCnf).

public void selectObjectCnf(SelectObjectCnfEvent e)

The SelectObjectCnf method finalizes the SelectObject command. The SelectObject command
selects an object from a selected DAB Component. This includes requesting an object from a data
component, delivery after reception and notification of updates as long as the object is selected.

The SelectObject command selects an object from a selected component. Selection means it is
requested for delivery and if wanted also updates of the object are delivered. Additionally it is possible
to give some hints for caching. More than one object and also from more than one component can be
selected simultaneously. The selection of an object is requested by selectObjectReq and is confirmed
by calling selectObjectCnf. The object is delivered using objectNtf. This includes first-time delivery
and all updates. Beyond starting or stopping a selection it is possible to remove all other selections
belonging to the same component by setting parameter replaceSelections to true. It is possible that a
component is removed from a DAB Ensemble. This is indicated by a call to siNtf. In this case also the
selected objects of the service are no longer selected. It is possible that an object is removed from
current on-air service. This is indicated by calling objectNtf. In this case the selections for this object
are automatically disabled. Currently object selection makes only sense with applications of type
BroadcastWebSite. Objects of applications like Slideshows or Dynamic Label are delivered
automatically using objectNtf.

See Also
dab.DABSourcettselectObjectReq selectObjectReq

dab.DABListener#objectNtf objectNtf

public void selectApplicationCnf(SelectApplicationCnfEvent e)

The method is called as a consequence of selecting an application from a data component by use of
the SelectApplication command. It delivers a proxy to control the application.
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See Also

dab.DABSource#selectApplicationReq selectApplicationReq

public void objectNtf(ObjectNtfEvent e)

The objectNtf method is called as a consequence of selecting objects from a data component by use
of the SelectObject command. It delivers a selected object partially or complete to a DAB client.

objectNtf is used to deliver a selected object to the connected DAB client. Depending on the request
mode the object is delivered only once or more than once in case of updates. If the object cannot be
delivered in-time as indicated by a call to selectObjectCnf, then objectNtf informs about the delay. If
transmission of a selected object is stopped, objectNtf informs about the termination of the object
transmission and the object selection. It is possible that a DAB Component is removed from a DAB
Ensemble. This is indicated by a call to siNtf. In this case also the selected objects of the component
are no longer selected. No termination messages are sent for terminated object selections resulting
from termination of a component.

See Also
dab.DABSource#tselectObjectReq selectObjectReq
dab.DABListener#selectObjectCnf selectObjectCnf

dab.data.DABObject DABObject

public void getLocationInfoCnf(GetLocationInfoCnfEvent e)

getLocationIinfoCnf confirms the getLocationinfo command. This means the delivery of location
information will start from now on.

See Also
dab.DABSourcettgetLocationinfoReq getLocationinfoReq

dab.DABListener#locationIinfoNtf locationInfoNtf

public void locationIinfoNtf(LocationIinfoNtfEvent e)
locationInfoNtf notifies about location information.
See Also

dab.DABSourcettgetLocationinfoReq getLocationinfoReq

dab.DABListener#getLocationinfoCnf getLocationIinfoCnf

public void conflictResolutionNtf(ConflictResolutionNtfEvent e)

The method is called for notifying the listener of resource conflicts. The listener can react to this event
using the request respondConflictResolutionReq.

See Also
dab.DABSourcet#trespondConflictResolutionReq respondConflictResolutionReq

dab.DABListener#respondConflictResolutionCnf respondConflictResolutionCnf

public void respondConflictResolutionCnf(RespondConflictResolutionCnfEvent e)
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The method is called for confirming a reaction to a resource conflict.
See Also
dab.DABSourcet#trespondConflictResolutionReq respondConflictResolutionReq

dab.DABListener#conflictResolutionNtf conflictResolutionNtf

public void operationControlCnf(OperationControlCnfEvent e)
The confirmation indicates the result of the operationControl command.
See Also

dab.DABSource#operationControlReq operationControlReq

public void serviceFollowingNtf(ServiceFollowingNtfEvent e)
The notification informs about service following actions.
See Also

dab.DABSourcet#toperationControlReq operationControlReq

public void drcModeNtf(DRCModeNtfEvent e)
The notification informs about DRC mode changes.
See Also

dab.DABSourcet#toperationControlReq operationControlReq

public void systemFailureNtf(SystemFailureNtfEvent e)
SystemFailureNtf notifies about severe problems with the hardware or the middleware

(e.g. breakdown of the communication to the DAB receiver). This should not be confused with the
indication of errors for a particular command, which relates only to the command itself.

Typically, after the notification is sent, the package can no longer be used or needs to be reinitialized.

public class dab.DABNotAvailableException extends dab.DABException

The DABNotAvailableException is thrown when particular data is currently not available or even not at all available. This
usually happens with respect to so-called optional attributes.

Version
1.0

Constructors public DABNotAvailableException()

public interface dab.AppStateChangeEventListener implements Java.util.EventListener

AppStateChangeEventListener defines the interface for events originating from the DABAppProxy.
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See Also
"Digital Video Broadcasting (DVB) Multimedia Home Platform (MHP), TS 101 812"
DABAppProxy DABAppProxy
Version
0.2
Methods public void stateChange(AppStateChangeEvent event)

This method is used to signal a state change for the related application.

public class dab.DABConstants
DABConstants contains the constants that are used inside the whole package (including the subpackages).

If you would like to add any new constants, please contact WorldDAB Information and Registration Centre, Wyvil Court,
Wyvil Road, LONDON SW8 2TG, England, Tel: +44 171 896 90 51, Fax: +44 171 896 90 55,
E-mail: worlddab-irc@worlddab.org.

Version
1.07
Constructors public DABConstants()
Methods public static Java.lang.String result2String(int result)
The method returns a string for the given result code. It is a textual explanation of the result.
Fields public static final resultOK

no problems occurred

public static final resultNotSupported

the requested operation is not supported

public static final resultFatalError

a system error occurred (either related to hardware or to the operating system)

public static final resultinternalError

an internal error occurred in the DAB VM (e.g. an implementation error)

public static final resultinvalidParameter

the value of some parameter is not correct
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public static final resultOutOfMemory

the system ran out of memory

public static final resultNonApplicableFunction

the operation is not applicable in the current context

public static final resultEnsembleNotFound

the requested/indicated ensemble was not found

public static final resultServiceNotFound

the requested/indicated service was not found

public static final resultComponentNotFound

the requested/indicated component was not found

public static final resultObjectNotSelected

the indicated object was not be selected (in advance)

public static final resultApplicationNotFound

the requested/indicated application was not found

public static final transmissionModeAutomatic

public static final transmissionModel

public static final transmissionMode2

public static final transmissionMode3

public static final transmissionMode4

public static final transmissionModeUnknown

public static final searchModeAutomatic
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public static final searchModel6 kHzSteps

public static final searchModeUp

public static final searchModeDown

public static final searchModeUseTables

public static final searchModeUseFrequencyRange

public static final searchModeContinuous

public static final searchCEPTFrequencyTableBandlll

public static final searchCEPTFrequencyTableLBand

public static final searchCanadaFrequencyTableLBand

public static final notificationOff

public static final notificationFrequencyStep

public static final notification16kHzStep

public static final notificationTableEntry

public static final notificationEnsembleFound

public static final notificationSearchStarted

public static final notificationNone

public static final notificationEnsembleAdded

public static final notificationEnsembleRemoved
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public static final notificationEnsembleChanged

public static final notificationServiceAdded

public static final notificationServiceRemoved

public static final notificationServiceChanged

public static final notificationComponentAdded

public static final notificationComponentRemoved

public static final notificationComponentChanged

public static final selectionModeReplace

public static final selectionModeAdd

public static final selectionModeRemove

public static final selectionModeRemoveAll

public static final requestModeOff

public static final requestModeOnce

public static final requestModeUpdate

public static final deliveryModeComplete

public static final deliveryModePartial

public static final syncStateSynchronizationStateUnknown

public static final syncStateNotSynchronized
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public static final syncStateDABSignalDetected

public static final syncStateTimeAndFrequencySynchronized

public static final syncStateFICReadable

public static final tuneStateUnknown

public static final tuneStateNotTuned

public static final tuneStateTuning

public static final tuneStateSearching

public static final tuneStateTuned

public static final updatedNone

public static final updatedLabel

public static final updatedCountry

public static final updatedFrequency

public static final updatedDate

public static final updatedTime

public static final updatedTimeOffset

public static final updatedRegion

public static final updatedStaticProgrammeType

public static final updatedDynamicProgrammeType
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public static final updatedAnnouncement

public static final updatedLanguage

public static final updatedRegionld

public static final updatedRegionLabel

public static final updatedAnnouncementSupport

public static final updatedStartObject

public static final updatedObjectDirectory

public static final updatedProgrammeNumber

public static final updatedAudioComponent

public static final updatedBitrate

public static final syncUpdateSynchronizationState

public static final syncUpdateBitErrorRateState

public static final syncUpdateMuteState

public static final bitErrorRateLevelUnknown

public static final bitErrorRateLevell

public static final bitErrorRateLevel2

public static final bitErrorRateLevel3

public static final bitErrorRateLevel4
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public static final bitErrorRateLevel5

public static final muteStateUnknown

public static final muteStateMuting

public static final muteStatePartialMuting

public static final muteStateNotMuting

public static final selectionStateOk

public static final selectionStateDelayed

public static final selectionStateTerminated

public static final serviceSelectorNone

public static final serviceSelectorLabel

public static final serviceSelectorCountry

public static final serviceSelectorFrequency

public static final serviceSelectorDate

public static final serviceSelectorTime

public static final serviceSelectorTimeOffset

public static final serviceSelectorRegion

public static final serviceSelectorStaticProgrammeType

public static final serviceSelectorDynamicProgrammeType
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public static final serviceSelectorAnnouncement

public static final serviceSelectorLanguage

public static final serviceSelectorRegionld

public static final serviceSelectorRegionLabel

public static final serviceSelectorAnnouncementSupport

public static final serviceSelectorStartObject

public static final serviceTypeAudioService

public static final serviceTypeDataService

public static final announcementAlarm

public static final announcementRoadTrafficFlash

public static final announcementTransportFlash

public static final announcementWarning_Service

public static final announcementNewsFlash

public static final announcementAreaWeatherFlash

public static final announcementEventAnnouncement

public static final announcementSpecialEvent

public static final announcementReservedl

public static final announcementReserved?2
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public static final announcementReserved3

public static final announcementReserved4

public static final announcementReserved5

public static final announcementReserved6

public static final announcementReserved?7

public static final announcementReserved8

public static final countryAlbania

public static final countryAlgeria

public static final countryAndorra

public static final countryAustria

public static final countryAzores_Portugal

public static final countryBelgium

public static final countryBelarus

public static final countryBosniaHerzegovina

public static final countryBulgaria

public static final countryCanaries_Spain

public static final countryCroatia

public static final countryCyprus
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public static final countryCzechRepublic

public static final countryDenmark

public static final countryEgypt

public static final countryEstonia

public static final countryFaroe_Denmark

public static final countryFinland

public static final countryFrance

public static final countryGermanyl

public static final countryGermany?2

public static final countryGibraltar_UnitedKingdom

public static final countryGreece

public static final countryHungary

public static final countrylceland

public static final countrylraq

public static final countrylreland

public static final countrylsrael

public static final countryltaly

public static final countryJordan
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public static final countryLatvia

public static final countryLebanon

public static final countryLibya

public static final countryLiechtenstein

public static final countryLithuania

public static final countryLuxembourg

public static final countryMacedonia

public static final countryMadeira_Portugal

public static final countryMalta

public static final countryMoldova

public static final countryMonaco

public static final countryMorocco

public static final countryNetherlands

public static final countryNorways

public static final countryPalestine

public static final countryPoland

public static final countryPortugal

public static final countryRomania
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public static final countryRussianFederation

public static final countrySanMarino

public static final countrySlovakia

public static final countrySlovenia

public static final countrySpain

public static final countrySweden

public static final countrySwitzerland

public static final countrySyrianArabRepublic

public static final countryTunisia

public static final countryTurkey

public static final countryUkraine

public static final countryUnitedKingdom

public static final countryVaticanCityState

public static final countryYugoslavia

public static final acsNone

public static final acsNR_MSK

public static final acsEuroCryptEN50094

public static final acsReserverdl
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public static final acsReserverd2

public static final acsReserverd3

public static final acsReserverd4

public static final acsReserverd5

public static final componentTypeUnspecified

public static final componentTypeForegroundSound

public static final componentTypeBackgroundSound

public static final componentTypeMultichannelAudio

public static final componentTypeTrafficMessageChannel

public static final componentTypeEmergencyWarningSystem

ETSI TS 101 993 V1.1.1 (2002-03)

public static final componentTypelnteractiveTextTransmissionSystem

public static final componentTypePaging

public static final componentTypeDynamicLabel

public static final componentTypeSlideshow

public static final componentTypeBroadcastWebSite

public static final componentTypeJava

public static final componentTypelPTunneling

public static final languageUnkown
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public static final languageAlbanian

public static final languageBreton

public static final languageCatalan

public static final languageCroatian

public static final languageWelsh

public static final languageCzech

public static final languageDanish

public static final languageGerman

public static final languageEnglish

public static final languageSpanish

public static final languageEsperanto

public static final languageEstonian

public static final languageBasque

public static final languageFaroese

public static final languageFrench

public static final languageFrisian

public static final languagelrish

public static final languageGaelic
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public static final languageGalician

public static final languagelcelandic

public static final languageltalian

public static final languageLappish

public static final languageLatin

public static final languageLatvian

public static final languageLuxembourgian

public static final languageLithuanian

public static final languageHungarian

public static final languageMaltese

public static final languageDutch

public static final languageNorwegian

public static final languageOccitan

public static final languagePolish

public static final languagePortuguese

public static final languageRomanian

public static final languageRomansh

public static final languageSerbian
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public static final languageSlovak

public static final languageSlovene

public static final languageFinnish

public static final languageSwedish

public static final languageTurkish

public static final languageFlemish

public static final languageWalloon

public static final language2C

public static final language2D

public static final language2E

public static final language2F

public static final languageNational30

public static final languageNational31

public static final languageNational32

public static final languageNational33

public static final languageNational34

public static final languageNational35

public static final languageNational36
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public static final languageNational37

public static final languageNational38

public static final languageNational39

public static final languageNational3A

public static final languageNational3B

public static final languageNational3C

public static final languageNational3D

public static final languageNational3E

public static final languageNational3F

public static final languageAmharic

public static final languageArabic

public static final languageArmenian

public static final languageAssamese

public static final languageAzerbijani

public static final languageBambora

public static final languageBelorussian

public static final languageBengali

public static final languageBulgarian
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public static final languageBurmese

public static final languageChinese

public static final languageChurash

public static final languageDari

public static final languageFulani

public static final languageGeorgian

public static final languageGreek

public static final languageGujurati

public static final languageGurani

public static final languageHausa

public static final languageHebrew

public static final languageHindi

public static final languagelndonesian

public static final languageJapanese

public static final languageKannada

public static final languageKazakh

public static final languageKhmer

public static final languageKorean
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public static final languagelLaotian

public static final languageMacedonian

public static final languageMalagasay

public static final languageMalaysian

public static final languageMoldavian

public static final languageMarathi

public static final languageNdebele

public static final languageNepali

public static final languageOriya

public static final languagePapamiento

public static final languagePersian

public static final languagePunjabi

public static final languagePushtu

public static final languageQuechua

public static final languageRussian

public static final languageRuthenian

public static final languageSerbo_Croat

public static final languageShona
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public static final languageSinhalese

public static final languageSomali

public static final languageSranan_Tongo

public static final languageSwahili

public static final languageTadzhik

public static final languageTamil

public static final languageTatar

public static final languageTelugu

public static final languageThai

public static final languageUkrainian

public static final languageUrdu

public static final languageUzbek

public static final languageViethamese

public static final languageZulu

public static final language44

public static final language43

public static final language42

public static final language41l
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public static final languageBackgroundSoundCleanFeed

public static final charsetCompleteEBULatin

public static final charsetEBUCYyrillicGreek

public static final charsetEBUArabic_HebrewETC

public static final charsetISOLatinAlphabetNo2

public static final serviceElementTypeUndefined

public static final serviceElementTypeEnsemble

public static final serviceElementTypeService

public static final serviceElementTypeComponent

public static final locationInfoOnce

public static final locationInfoPeriodByTime

public static final locationInfoPeriodByDistance

public static final locationInfoStop

public static final locationInfoPosition

public static final locationInfoRegionld

public static final operationControlSetVolume

public static final operationControlGetVolume

public static final operationControlSetServiceFollowing
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public static final operationControlGetServiceFollowing

public static final operationControlGetServiceFollowingNotifications

public static final operationControlSetDRCMode

public static final operationControlGetbRCMode

public static final operationControlGetDRCModeNotifications

public static final serviceFollowingLeavingService

public static final serviceFollowingTryingAlternativeService

public static final serviceFollowingSelectingService

public static final streamTypeAudio

public static final streamTypePacket

public static final streamTypeStream

public static final streamTypeXPAD

public static final streamTypeFIDC

public static final subscriberinfoNoCA

public static final subscriberinfoNoAlgorithm

public static final subscriberinfoNoSubscription

public static final subscriberinfoExpiredSubscription

public static final conflictResolutionTurnProceed
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public static final conflictResolutionTurnProbe

public static final conflictResolutionTurnStop

public static final conflictResolutionTurnPreempt

public static final conflictResolutionOperationNone

public static final conflictResolutionOperationTuneReq

public static final conflictResolutionOperationSearchReq

public static final conflictResolutionOperationScanReq

public static final conflictResolutionOperationSelectSIReq

public static final conflictResolutionOperationGetEnsemblelnfoReq

public static final conflictResolutionOperationGetServicelnfoReq

public static final conflictResolutionOperationGetComponentinfoReq

public static final conflictResolutionOperationSelectReceptioninfoReq

public static final conflictResolutionOperationSelectComponentReq

public static final conflictResolutionOperationSelectComponentStreamReq

public static final conflictResolutionOperationSelectObjectReq

public static final conflictResolutionOperationGetLocationinfoReq

public static final conflictResolutionOperationOperationControlReq

public static final conflictResolutionOperationSelectApplicationReq
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public static final conflictResolutionSuboperationNone

public static final conflictResolutionAnswerNo

public static final conflictResolutionAnswerYes

A.2  Package dab.si

public abstract class dab.si.Slld

The Slid is an identifier for a DAB Ensemble, a DAB Service or a DAB Service Component. It defines a handle to one of
these service elements and is used to start and stop services or to query service information.

The identifier for each entity is globally unique. This means an identifier for a component or service includes information
about the service context as for instance two services are considered different even if they have the same (DAB) service
identifier.

Version
1.07
Constructors public Slid()
Methods public int compareTo(Object object)

This method compares the object with the given object. The behaviour is the same as it is specified
in the compareTo method of the Java.lang.Comparable interface.

public int compareTo(Slld siid)

This method compares the object with the given object. The behaviour is the same as it is specified
in the compareTo method of the Java.lang.Comparable interface.

public Java.lang.String getld()

Returns an external representation of the identifier in a textual format. The returned value can be
used to construct a service identifier.

public class dab.si.Ensembleld extends dab.si.Slld
The Ensembleld is an identifier for a DAB ensemble.
Version

1.03
Constructors public Ensembleld(String Id)

Constructs an Ensembleld object from the given string.
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See Also

Slid#getld getld

public Ensembleld(Ensembleld id)

Constructs a copy of the given Ensembleld object.

public class dab.si.Servicelnfo

Servicelnfo is used to represent a service.

Version
1.04
Constructors protected Servicelnfo(
Serviceld id,
int type,

Ensembleld parent,

Componentld[] componentlds,

boolean isLocal,

int accessControlSystem,

boolean hasLabel,

Label label,

boolean hasLanguage,

int language,

boolean haslsPrimary,

boolean isPrimary,

boolean hasRegionld,

int regionld,

boolean hasRegionLabel,

Label regionLabel,

boolean hasStaticProgrammeType,
ProgrammeType staticProgrammeType,
boolean hasDynamicProgrammeType,
ProgrammeType dynamicProgrammeType,
boolean hasProgrammeNumber,
ProgrammeNumber programmeNumber,
boolean hasTimeOffset,

int timeOffset,
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boolean hasAnnouncementSupport,
AnnouncementSupport announcementSupport,
boolean hasCountry,

int country)

Methods public dab.si.Serviceld getld()

Returns the id of the service

public int getType()

Returns the service type (see DABConstants.serviceType*)

public dab.si.Ensembleld getParent()

Returns the parent ensemble

public dab.si.Componentld[] getComponentlds()

Returns a reference to ids of the components of the service

public boolean isLocalService()

Indicates whether the service is local or not

public int getAccessControlSystem()

Returns the access control system (see DABConstants.acs*)

public dab.data.Label getLabel()
Returns the label of the service
Throws

DABNotAvailableException - when the label is not available

public int getLanguage()
Returns the language of the service (see DABConstants.language®*)
Throws

DABNotAvailableException - when the language is not available

public boolean isPrimaryComponentLanguage()

Indicates, whether the language of the service is the language of the primary component
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Throws

DABNotAvailableException - when the information is not available

public int getRegionld()
Returns the region id of the service
Throws

DABNotAvailableException - when the id is not available

public dab.data.Label getRegionLabel()
Returns the region label of the service
Throws

DABNotAvailableException - when the label is not available

public dab.data.ProgrammeType getStaticProgrammeType()
Returns the static programme type
Throws

DABNotAvailableException - when the programme type is not available

public dab.data.ProgrammeType getDynamicProgrammeType()
Returns the dynamic programme type
Throws

DABNotAvailableException - when the programme type is not available

public dab.data.ProgrammeNumber getProgrammeNumber()
Returns the programme number
Throws

DABNotAvailableException - when not available

public int getTimeOffset()

Returns the time offset of the service (with respect to the time of the ensemble). The result is
returned in minutes. It ranges from -12 hours to 12 hours.

Throws
DABNOotAvailableException - when the offset is not available
See Also

Ensemblelnfo#getDate getDate
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public dab.data.AnnouncementSupport getAnnouncementSupport()
Returns the information about announcement support
Throws

DABNotAvailableException - when the announcement support is not available

public int getCountry()
Returns the country information of the service (see DABConstants.country*)
Throws

DABNotAvailableException - when the country information is not available

public class dab.si.Componentinfo

Componentinfo is used to represent components.

Version

1.06

Constructors protected Componentinfo(
Componentld id,
int type,
byte[] data,
boolean isPrimary,
Serviceld[] parentlds,
int accessControlSystem,
boolean hasLabel,
Label label,
boolean hasLanguage,
int language,
boolean hasStartObjectid,
Objectld startObjectld,
boolean hasObjectDirectoryld,
Objectld objectDirectoryld,
boolean hasAudioComponent,
Componentld audioComponent,
boolean hasBitrate,

int bitrate)
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public dab.si.Componentld getld()

Returns the id of the component

public int getType()

Returns the type of the component. This is essentially the user application type
(see DABConstants.componentType?*)

public byte[] getData()

Returns the application specific data of the component (i.e. the user application data).

public boolean isPrimary()

Indicates whether the component is primary or not

public int getAccessControlSystem()

Returns the access control system of the component (see DABConstants.acs*)

public dab.si.Serviceld[] getParentlds()

Returns a reference to the ids of the parents

public dab.data.Label getLabel()
Returns the label of the component
Throws

DABNotAvailableException - when the label is not available

public int getLanguage()
Returns the language information (see DABConstants.language®*)
Throws

DABNotAvailableException - when the information is not available

public dab.data.Objectld getStartObjectld()
Returns the id of the start object
Throws

DABNOotAvailableException - when the start object is not available

public dab.data.Objectld getObjectDirectoryld()

Returns the id of the object directory
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Throws

DABNotAvailableException - when the object directory is not available

public int getBitrate()
Returns the maximum bitrate of the component in bits per second.
Throws

DABNOotAvailableException - when the bitrate is not available

public dab.si.Componentld getAudioComponent()

Returns the Slid of the related audio component. Note, that the object has to be a PAD component;
otherwise null is returned.

Throws

DABNotAvailableException - when not available

public class dab.si.Componentld extends dab.si.Slld
The Componentld is an identifier for a DAB component.
Version
1.03
Constructors public Componentld(String Id)
Constructs a Componentld object from the given string.
See Also

Slid#getld getld

public Componentld(Componentld id)

Constructs a copy of the given Componentid object.

public class dab.si.Serviceld extends dab.si.Slld
The Serviceld is an identifier for a DAB service.
Version
1.05
Constructors public Serviceld(String Id)
Constructs a Serviceld object from the given string.
See Also

Slid#getld getld
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public Serviceld(Serviceld id)
Constructs a copy of the given Serviceld object.
See Also

Slid#getld getld

Methods public boolean sameService(Serviceld id)

returns true, if id and the called object belong to the same service; otherwise false is returned.

public class dab.si.Ensemblelnfo

Ensemblelnfo represents information about a particular ensemble.

Version

1.03

Constructors protected Ensemblelnfo(
Ensembleld id,
Serviceld[] servicelds,
int frequency,
int transmissionMode,
boolean hasDate,
Date date,
boolean hasLabel,
Label label,
boolean hasCountry,

int country)

Methods public dab.si.Serviceld[] getServicelds()

Returns a reference to the ids for the services that are contained in the ensemble

public dab.si.Ensembleld getld()

Returns the id of the ensemble

public int getFrequency()

Returns the frequency of the ensemble in Hz

public int getTransmissionMode()

Returns the transmission Mode (see DABConstants.transmissionMode*)
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public dab.data.Label getLabel()
Returns the label of the ensemble
Throws

DABNotAvailableException - if the label is not available

public int getCountry()
Returns country information about the ensemble (see DABConstants.country*)
Throws

DABNotAvailableException - if the country information is not available

public Java.util.Date getDate()
Returns date and time associated with the ensemble (given as local time)
Throws

DABNotAvailableException - if the date is not available

A.3  Package dab.events

public class dab.events.DABEvent extends Java.util.EventObject
DABEvent is the superclass for all events used inside the DAB package.
Version

1.01

Constructors protected DABEvent(DABSource source)

public class dab.events.ComponentNtfEvent extends dab.events.DABEvent
Version
1.02
Constructors protected ComponentNtfEvent(
DABSource source,
int reason,
Componentld componentld,

int selectionMode)
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public int getReason()

Returns the reason for change of the selectionMode (the code is compatible with
DABConstants.result*).

public dab.si.Componentld getComponentld()

Returns the component which is involved

public int getSelectionMode()
Returns the new selection mode for the component.
See Also

dab.events.SelectComponentCnfEvent#getSelectionMode getSelectionMode

public class dab.events.OperationControlCnfEvent extends dab.events.DABEvent

OperationControlCnfEvent is generated in response to an operationControlReq request.

See Also

dab.DABListener#operationControlCnf operationControlCnf

Version
1.01

Constructors

Methods

protected OperationControlCnfEvent(
DABSource source,
int result,
int attribute,
Object value)

Create an OperationControlCnfEvent object.

public int getResult()

Returns the status of the OperationControl command. If it is equal to DABConstants.resultOK, the
command was successful. Otherwise an error has occurred.

public int getAttribute()

Returns the attribute of the receiver that was involved (see DABConstants.operationControl*)

public Java.lang.Object getValue()

Returns a copy of the attribute's value. This is either the actual value, when a read request was
issued, or the former value when a change request was issued.

- DABConstants.operationControlSetVolume: The former volume of the receiver is returned. It is
of type Integer in the range from 0 to 100 (percent).
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- DABConstants.operationControlGetVolume: The current volume of the receiver is returned. It is
of type Integer in the range from 0 to 100 (percent).

- DABConstants.operationControlSetServiceFollowing: The former state of the service following
feature is returned. It is of type Boolean: true indicates that the service following was switched
on, false indicates that it was switched off.

- DABConstants.operationControlGetServiceFollowing: The current state of the service following
feature is returned. It is of type Boolean: true indicates that the service following is switched on,
false indicates that it is switched off.

- DABConstants.operationControlGetServiceFollowingNotifications: null is returned.

- DABConstants.operationControlSetDRCMode: The former state of the DRCMode following
feature is returned. It is of type Boolean: true indicates that the DRCMode was switched on,
false indicates that it was switched off.

- DABConstants.operationControlGetDRCMode: The current state of DRC mode is returned. It is
of type Boolean: true indicates that the DRC mode is switched on, false indicates that it is
switched off.

- DABConstants.operationControlGetDRCModeNotifications: null is returned.

See Also

dab.DABSource#operationControlReq operationControlReq

public class dab.events.RespondConflictResolutionCnfEvent extends dab.events.DABEvent
Constructors protected RespondConflictResolutionCnfEvent(
DABSource source,

int _result)

Methods public int getResult()

Returns the status of the respondConflictResolution command. If it is equal to
DABConstants.resultOK, the command was successful. Otherwise an error has occurred.

public class dab.events.GetComponentinfoCnfEvent extends dab.events.DABEvent
The GetComponentinfoCnfEvent is generated in response to a GetComponentinfoReq request.
See Also
dab.DABListener#getComponentinfoCnf getComponentinfoCnf
Version
1.01
Constructors protected GetComponentinfoCnfEvent(
DABSource source,
int result,

Componentinfo componentinfo)
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Create a GetComponentInfoCnfEvent object.

Methods public int getResult()

Returns the status of the GetComponentinfo command. If it is equal to DABConstants.resultOK, the
command was successful. Otherwise an error has occurred.

public dab.si.Componentinfo getComponentinfo()

Returns information about the subscribed DAB Component.

public class dab.events.SelectSICnhfEvent extends dab.events.DABEvent
The SelectSICnfEvent is generated in response to a selectSIReq request.
See Also
dab.DABListener#selectSICnf selectSICnf
Version
1.02
Constructors protected SelectSICnfEvent(
DABSource source,
int result,
boolean ensemblelnfo,
boolean servicelnfo,
boolean componentinfo,
boolean autoDelivery)

Creates a SelectSICnfEvent.

Methods public int getResult()

Returns the status of the SelectSI command. If it is equal to DABConstants.resultOK, the command
was successful. Otherwise an error has occurred.

public boolean getEnsemblelnfo()

Returns the ensemble info. This value specifies if the DAB client is subscribed to ensemble-specific
notifications. The following values are supported:

- true: The client is notified about ensembleAdded, ensembleChanged and ensembleRemoved
events.

- false: The client is not notified about ensembleAdded, ensembleChanged and
ensembleRemoved events.
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public boolean getServicelnfo()

Returns service info. This value specifies if the DAB client is subscribed to service-specific
notifications. The following values are supported:

- true: The client is notified about serviceAdded, serviceChanged and serviceRemoved events.

- false: The client is not notified about serviceAdded, serviceChanged and serviceRemoved
events.

public boolean getComponentinfo()

Returns component info. This value specifies if the client is subscribed to component-specific
notifications. The following values are supported:

- true: The client is notified about componentAdded, componentChanged and
componentRemoved events.

- false: The client is not notified about componentAdded, componentChanged and
componentRemoved events.

public boolean getAutoDelivery()

Returns auto delivery. This value specifies if the information related to the notification is sent
together with the notification (servicelnfoNtf) or not. The following values are supported:

- true: The servicelnfoNtf method delivers the natification together with the information object.
This is only possible for -Added and -Changed notifications but not for -Removed because in the
latter case the service element is no longer existing.

- false: The servicelnfoNtf method delivers only the natification. The information object
(Ensemblelnfo, Servicelnfo or Componentinfo) itself can be obtained by use of
getEnsemblelnfoReq, getServicelnfoReq or getComponentinfoReq.

public class dab.events.SelectApplicationCnfEvent extends dab.events.DABEvent

SelectApplicationCnfEvent is generated in response to a selectApplicationReq request.

See Also

dab.DABSource#selectApplicationReq selectApplicationReq

Version
0.2

Constructors

protected SelectApplicationCnfEvent(
DABSource source,
int result,
DABAppProxy proxy)

Creates a SelectApplicationCnfEvent object.
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public int getResult()

Returns the status of the SelectApplication command. If it is equal to DABConstants.resultOK, the
command was successful. Otherwise an error has occurred.

public dab.DABAppProxy getApplicationProxy()

Returns the proxy for the loaded application. The value is null, when result !=
DABConstants.resultOK

public class dab.events.SelectComponentStreamCnfEvent extends dab.events.DABEvent

SelectComponentStreamCnfEvent is generated in response to a selectComponentStreamReq.

Version

1.02

Constructors

Methods

protected SelectComponentStreamCnfEvent(
DABSource source,
int result,
int streamType,

InputStream stream)

public int getResult()

Returns the status of the SelectComponentStream command. If it is equal to DABConstants.resultOK,
the command was successful. Otherwise an error has occurred.

public int getStreamType()

Returns the type of the stream (see DABConstants.streamType®).

public Java.io.lnputStream getStream()

Returns the stream.

public class dab.events.TuneCnfEvent extends dab.events.DABEvent

The TuneCnfEvent is generated in response to a tuneReq request.

See Also

dab.DABListener#tuneCnf tuneCnf

Version

1.01

Constructors

protected TuneCnfEvent(

DABSource source,
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int result,

int tuneState,

int tuneFrequency,

int transmissionMode,

int synchronizationState)

Creates a TuneCNfEvent.

public int getResult()

Returns the status of the Tune command. If it is equal to DABConstants.resultOK, the command was
successful. Otherwise an error has occurred.

public int getTuneState()

Returns the current tune state independent from the command result indicated by result. The
following values are supported:

tuneStateNotTuned: The DAB receiver is not tuned to a known frequency. An error has occurred
in this case and the following parameters are undefined.

tuneStateTuned: The DAB receiver is tuned to a frequency specified by tuneFrequency and the
following parameters are defined.

public int getTuneFrequency()

Return the frequency currently in use.

public int getTransmissionMode()

Returns the DAB transmission mode the DAB receiver has detected. The following values are
supported:

DABConstants.transmissionModel: The found DAB Ensemble is sent in Transmissionmode 1.
DABConstants.transmissionMode2: The found DAB Ensemble is sent in Transmissionmode 2.
DABConstants.transmissionMode3: The found DAB Ensemble is sent in Transmissionmode 3.
DABConstants.transmissionMode4: The found DAB Ensemble is sent in Transmissionmode 4.

DABConstants.transmissionModeUnknown: The transmission mode is unknown.

public int getSynchronizationState()

Returns the current synchronization state of the DAB Receiver. The following values are supported:

DABConstants.stateNotSynchronized: The DAB Receiver is not synchronized. This is the lowest
level of synchronization.

DABConstants.stateDABSignaldetected: The DAB Receiver has detected a DAB Signal.

DABConstants.stateTimeAndFrequencySynchronized: The DAB Receiver is time and frequency
synchronized
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- DABConstants.stateFICReadable: The Service Information channel is readable. This is the
highest level of synchronization.

public class dab.events.GetServicelnfoCnfEvent extends dab.events.DABEvent
The GetServicelnfoCnfEvent is generated in response to a GetServicelnfoReq request.
See Also

dab.DABListener#getServicelnfoCnf getServicelnfoCnf

Version
1.01

Constructors protected GetServicelnfoCnfEvent(
DABSource source,
int result,
Servicelnfo servicelnfo)

Creates a GetServicelnfoCnfEvent object.
Methods public int getResult()

Returns the status of the GetServicelnfo command. If it is equal to DABConstants.resultOK, the
command was successful. Otherwise an error has occurred.

public dab.si.Servicelnfo getServicelnfo()

Returns a reference to an object which provides information about the DAB Service.

public class dab.events.GetLocationinfoCnfEvent extends dab.events.DABEvent
The GetLocationInfoCnfEvent is generated in response to a getLocationinfoReq request.
See Also
dab.DABListener#getLocationinfoCnf getLocationIinfoCnf
Version
1.01
Constructors protected GetLocationIinfoCnfEvent(
DABSource source,
int result,
int mode,
int deliveredDelta,
int deliveredAccuracy)

Creates a GetLocationIinfoCnfEvent object.

ETSI



Methods

129 ETSI TS 101 993 V1.1.1 (2002-03)

public int getResult()

Returns the status of the GetLocationinfo command. If it is equal to DABConstants.resultOK, the
command was successful. Otherwise an error has occurred.

public int getMode()
Returns the mode of the GetLocationinfo command.
See Also

dab.DABSource#getLocationinfoReq getLocationinfoReq

public int getDeliveredDelta()
Returns the delivered delta of the GetLocationinfo command.
See Also

dab.DABSourcettgetLocationinfoReq getLocationinfoReq

public int getDeliveredAccuracy()
Returns the delivered accuracy of the GetLocationIinfo command.
See Also

dab.DABSourcettgetLocationinfoReq getLocationinfoReq

public class dab.events.ScanCnfEvent extends dab.events.DABEvent

ScanCnfEvent is generated in response to a scanReq request.

See Also

dab.DABSource#tscanReq scanReq

Version
1.01

Constructors

protected ScanCnfEvent(
DABSource source,
int result,
int tuneState,
int tuneFrequency,
int transmissionModes,
int noOfEnsemblesFound)

Creates a ScanCnfEvent object.
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Methods public int getResult()

Returns the status of the Scan command. If it is equal to DABConstants.resultOK, the command was
successful. Otherwise an error has occurred.

public int getTuneState()
Returns the current tune state. The following values are supported:
- DABConstants.tuneStateNotTuned: The DAB Receiver is not tuned to a known frequency.

- DABConstants.tuneStateTuned: The DAB Receiver is tuned to a frequency specified by
tuneFrequency.

public int getTuneFrequency()

Returns the currently tuned frequency.

public int getTransmissionModes()

Returns the transmission modes a DAB Receiver should look for DAB Ensembles. The default value
is DABConstants.transmissionModeAutomatic which means that the receiver is automatically
detecting the Transmissionmode. The returned value is a flag field supporting the following flags
which can be specified together:

- DABConstants.transmissionModeAutomatic: The Transmissionmode is automatically detected

- DABConstants.transmissionModel: At the specified frequency it is tested if a DAB Ensemble is
sent in Transmissionmode 1.

- DABConstants.transmissionMode2: At the specified frequency it is tested if a DAB Ensemble is
sent in Transmissionmode 2.

- DABConstants.transmissionMode3: At the specified frequency it is tested if a DAB Ensemble is
sent in Transmissionmode 3.

- DABConstants.transmissionMode4: At the specified frequency it is tested if a DAB Ensemble is
sent in Transmissionmode 4.

public int getNoOfEnsemblesFound()

Returns the number of DAB Ensembles that have been found during the execution of the scan
command.

public class dab.events.ConflictResolutionNtfEvent extends dab.events.DABEvent
Constructors protected ConflictResolutionNtfEvent(
DABSource source,

int _transaction,
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int _turn,
int _operation,

int _suboperation)

Methods public int getTransaction()

Delivers the transaction number. This can be used to provide a transaction context.

public int getTurn()
Returns a code for the turn of the resource conflict resolution protocol:

- DABConstants.conflictResolutionTurnProceed: This is sent to the client which requested the
operation. It indicates that there is a resource conflict. The client is asked whether he likes to
proceed.

- DABConstants.conflictResolutionTurnProbe: This notification is sent to all clients in order to probe
for their willingness to release the needed resources.

- conflictResolutionTurnStop: The client is asked to stop the indicated operation in order to release
the resources.

- DABConstants.conflictResolutionTurnPreempt: The client is informed that the indicated operation
was stopped. This action shall normally only be taken, when the client failed to do a stop in the
previous turn.

public int getOperation()

Gives back a code of the involved operation (see DABConstants.conflictResolutionOperation*)

public int getSuboperation()

Gives back a code of the involved suboperation (see DABConstants.conflictResolutionSuboperation®)

public class dab.events.GetEnsemblelnfoCnfEvent extends dab.events.DABEvent
The GetEnsemblelnfoCnfEvent is generated in response to a GetEnsemblelnfoReq request.
See Also
dab.DABListener#getEnsemblelnfoCnf getEnsemblelnfoCnf
Version
1.01
Constructors protected GetEnsemblelnfoCnfEvent(
DABSource source,
int result,

Ensemblelnfo ensemblelnfo)
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Creates a GetEnsemblelnfoCnfEvent object.

Methods public int getResult()

Returns the status of the GetEnsemblelnfo command. If it is equal to DABConstants.resultOK, the
command was successful. Otherwise an error has occurred.

public dab.si.Ensembleinfo getEnsemblelnfo()

Returns a reference to an object which provides information about a DAB Ensemble.

public class dab.events.AppStateChangeEvent extends Java.util. EventObject
AppStateChangeEvent reflects state changes in an application.
See Also

dab.AppStateChangeEventListener AppStateChangeEventListener

"Digital Video Broadcasting (DVB) Multimedia Home Platform (MHP), TS 101 812"

Version
0.2

Constructors protected AppStateChangeEvent(
AppStateChangeEventSource source,
int fromState,
int toState,
boolean failed)

Methods public int getFromState()

Returns the state from which the application was switching

public int getToState()

Returns the state to which the application switched

public boolean hasFailed()

Indicates whether the switching failed (=true) or not (=false)

public class dab.events.SINtfEvent extends dab.events.DABEvent
The SINtfEvent is generated in response to a selectSIReq request.
See Also

dab.DABListener#siNtf siNtf
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Version
1.04

Constructors protected SINtfEvent(
DABSource source,
int notification,
int updateFlags,
Slid servicelnfold,
Ensemblelnfo ensembleinfo,
Servicelnfo servicelnfo,
Componentinfo componentinfo)

Creates a SINtfEvent object.

Methods public int getNotification()
Returns the notification type. The following values are supported:
Ensemble-related notification:
- ensembleAdded: A new DAB Ensemble is available.

- ensembleRemoved: A known DAB Ensemble is no longer available. All dependent services and
components are also no longer available.

- ensembleChanged: A known DAB Ensemble has changed which means its attributes have
changed. This case signals changes to the ensemble itself and not changes in linking to child
services. This means if a child service is added or removed this is not indicated by an
ensembleChanged notification.

Service-related notification:
- serviceAdded: A new DAB Service is available.

- serviceRemoved: A known DAB Service is no longer available. All dependent components are
also no longer available.

- serviceChanged: A known DAB Service has changed which means its attributes have changed.
This case signals changes to the service itself and not changes in linking to child components.
This means if a child component is added or removed this is not indicated by a
DABConstants.serviceChanged notification.

Component-related notification:
- componentAdded: A new DAB Component is available.

- componentRemoved: A known DAB Component is no longer available.

- componentChanged: A known DAB Component has changed which means its attributes have
changed.

public int getUpdateFlags()

Returns more detailed information about which part of the Service Directory has changed. The value
is a flag field and supports the following flags depending on the service element type.

ETSI



134 ETSI TS 101 993 V1.1.1 (2002-03)
In case of a DABConstants.ensembleAdded or DABConstants.ensembleChanged notification the
following values are defined:
- DABConstants.updatedLabel: The Ensemble label has changed.

- DABConstants.updatedCountry: The Country information which specifies which area is covered
by the Ensemble has changed.

In case of a DABConstants.serviceAdded or DABConstants.serviceChanged notification the following
values are defined:

- DABConstants.updatedLabel: The Service label has changed.

- DABConstants.updatedCountry: The Country information which specifies which area is covered
by the Service has changed.

- DABConstants.updatedTimeOffset: The time offset for the specified Service has changed.
- DABConstants.updatedRegion: The region has changed.

- DABConstants.updatedStaticProgrammeType: The static programme type information of the
specified audio service has changed.

- DABConstants.updatedDynamicProgrammeType: The static programme type information of the
specified audio service has changed.

- DABConstants.updatedAnnouncement: The announcement information of the specified audio
service has changed.

- DABConstants.updatedLanguage: The language information of the specified audio service has
changed.

- DABConstants.updatedRegionld: The region identifier has changed.
- DABConstants.updatedRegionLabel: The region label has changed.

- DABConstants.updatedAnnouncementSupport: The announcement support information of the
specified audio service has changed.

- DABConstants.updatedProgrammeNumber: The programme number has changed

In case of a DABConstants.componentAdded or DABConstants.componentChanged notification the
following values are defined:

- DABConstants.updatedLabel: The component label has changed.

- DABConstants.updatedLanguage: The language information of the specified audio component
has changed.

- DABConstants.updatedStartObject: In case of a BroadcastWebSite application carried in the
related component this indicates that the start object (homepage) is known.

- DABConstants.updatedObjectDirectory: The MOT object directory has changed
- DABConstants.updatedAudioComponent: The link to the audio component has changed

- DABConstants.updatedBitrate: The bitrate has changed.

public dab.si.Slld getServicelnfold()
Returns the instance of the service element (Ensemble, Service, Component) that has changed. It

can be used in order to request the related information object with the getEnsemblelnfo,
getServicelnfo or getComponentinfo command.
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public dab.si.Ensemblelnfo getEnsemblelnfo()

If notification signals an ensemble-related notification of type DABConstants.ensembleAdded or
DABConstants.ensembleChanged and AutoDelivery has been activated with the subscription, then
the returned value refers to an ensemble information object. If AutoDelivery is not activated or this is a
service-related or component-related notification then null is returned.

public dab.si.Servicelnfo getServicelnfo()

If notification signals a service-related notification of type DABConstants.serviceAdded or
DABConstants.serviceChanged and AutoDelivery has been activated with the subscription, then the
returned value refers to a service information object. If AutoDelivery is not activated or this is an
ensemble-related or component-related notification then null is returned.

public dab.si.Componentinfo getComponentinfo()
If notification signals a component-related notification of type DABConstants.componentAdded or
DABConstants.componentChanged and AutoDelivery has been activated with the subscription, then

the value refers to a component information object. If AutoDelivery is not activated or this is an
ensemble-related or service-related notification then null is returned.

public class dab.events.SearchNtfEvent extends dab.events.DABEvent
SearchNtfEvent is generated in response to a searchReq request.
See Also

dab.DABListener#searchNtf searchNtf

Version
1.01
Constructors protected SearchNtfEvent(
DABSource source,
int tuneFrequency,
int notifications)
Creates a SearchNtfEvent.
Methods public int getTuneFrequency()

Returns the currently tuned frequency in Hertz.

public int getNotifications()

Returns the notification type. The value is a flag field supporting the following flags which can be
specified together:

- notifications16kHzSteps: A 16 kHz step has been made.
- notificationsTableEntry: A frequency of the specified frequency table has been reached.

- notificationsSearchStarted: Searching for a DAB Ensemble has been started.
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public class dab.events.SearchCnfEvent extends dab.events.DABEvent

SearchCnfEvent is generated in response to a searchReq request.

See Also

dab.DABListener#searchCnf searchCnf

Version

1.01

Constructors protected SearchCnfEvent(

DABSource source,
int result,

int tuneState,

int tuneFrequency,

int transmissionMode,

int synchronizationState)

Create a SearchCnfEvent

Methods public int getResult()

Returns the result. This value indicates the status of the Tune command. If it is equal to
DABConstants.resultOK, the command was successful. Otherwise an error has occurred.

public int getTuneState()

Return the tune state. This value indicates the current tune state independent from the command
result indicated by result. The following values are supported:

DABConstants.stateNotTuned: The DAB receiver is not tuned to a known frequency. An error has
ccurred in this case and the following parameters are undefined.

DABConstants.stateTuned: The DAB receiver is tuned to a frequency specified by tuneFrequency
and the following parameters are defined.

public int getTuneFrequency()

Return the tune frequency in use.

public int getTransmissionMode()

Returns the transmission mode. This value specifies the DAB transmission mode the DAB receiver
has detected. The following values are supported:

DABConstants.transmissionModel: The found DAB Ensemble is sent in Transmissionmode 1.
DABConstants.transmissionMode2: The found DAB Ensemble is sent in Transmissionmode 2.
DABConstants.transmissionMode3: The found DAB Ensemble is sent in Transmissionmode 3.
DABConstants.transmissionMode4: The found DAB Ensemble is sent in Transmissionmode 4.

DABConstants.transmissionModeUnknown: The transmission mode is unknown.
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public int getSynchronizationState()

Returns the synchronization state. This value specifies the current synchronization state of the DAB
Receiver. The following values are supported:

- DABConstants.stateNotSynchronized: The DAB Receiver is not synchronized. This is the lowest
level of synchronization.

- DABConstants.stateDABSignaldetected: The DAB Receiver has detected a DAB Signal.

- DABConstants.stateTimeAndFrequencySynchronized: The DAB Receiver is time and frequency
synchronized

- DABConstants.stateFICReadable: The Service Information channel is readable. This is the
highest level of synchronization.

public class dab.events.SelectReceptioninfoCnfEvent extends dab.events.DABEvent

The SelectReceptioninfoCnfEvent is generated in response to a selectReceptioninfoReq request.

See Also

dab.DABSource#selectReceptioninfoReq selectReceptioninfoReq

Version

1.01

Constructors

Methods

protected SelectReceptioninfoCnfEvent(
DABSource source,
int result,
boolean synchronizationNotifications,
boolean bitErrorRateNotifications,
boolean muteStateNotifications)

Creates a SelectReceptionIinfoCnfEvent object.

public int getResult()

Returns the status of the SelectReceptioninfo command. If it is equal to DABConstants.resultOK, the
command was successful. Otherwise an error has occurred.

public boolean getSynchronizationNotifications()
Returns synchronization notifications. The value specifies if the client is notified about state changes

concerning DAB signal synchronization. If the returned value is true notifications are provided, if it is
false no notifications are provided.

public boolean getBitErrorRateNotifications()
Returns bit error rate naotifications. The value specifies if the client is notified about state changes

concerning the biterrorrate. If the returned is true notifications are provided, if it is false no
notifications are provided.
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public boolean getMuteStateNotifications()
Returns mute state notifications. This value specifies if the client is notified about state changes

concerning the mute state of the audio decoder. If the returned value is true notifications are provided,
if it is false no notifications are provided.

public class dab.events.SelectObjectCnfEvent extends dab.events.DABEvent
The SelectObjectCnfEvent is generated in response to a selectObjectReq request.
See Also
dab.DABSource#selectObjectReq selectObjectReq
Version
1.02
Constructors protected SelectObjectCnfEvent(
DABSource source,
int result,
Componentld componentld,
Objectld objectld,
int requestMode,
boolean replaceSelections,
Date accessTime)

Creates a SelectObjectCnfEvent object.

Methods public int getResult()

Returns the status of the SelectObject command. If it is equal to DABConstants.resultOK, the
command was successful. Otherwise an error has occurred.

public dab.si.Componentld getComponentld()

Returns the component the object is belonging to.

public dab.data.Objectld getObjectld()

Returns the selected object

public int getRequestMode()

Returns the current selection mode for the specified object.

- DABConstants.requestModeOff: The object selection is removed.

- DABConstants.requestModeOnce: The object is requested for one-time delivery. After the first

reception from the broadcast channel the object is delivered to the connected DAB client. The
client is not notified about new versions.
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- DABConstants.requestModeUpdate: The object is requested for update delivery. After the first
reception from the broadcast channel the object is delivered to the connected client. Additionally
each new version of the object is delivered.

public boolean getReplaceSelections()
Returns all current object selections belonging to the component identified by servicelnfold are

replaced with this selection. If the returned value is true, then all selections are removed. If the
returned value is false, then existing selections remain unchanged.

public Java.util.Date getAccessTime()

Returns the expected relative access time for delivery of the object.

public class dab.events.ServiceFollowingNtfEvent extends dab.events.DABEvent
The ServiceFollowingNtfEvent is generated when a service following action is taken by the receiver.
See Also

dab.DABListener#serviceFollowingNtf serviceFollowingNtf

Version
1.02

Constructors protected ServiceFollowingNtfEvent(
DABSource source,
int action,
Ensembleld ensembleld,
Componentld componentld)

Creates a ServiceFollowingNtfEvent event.
Methods public int getAction()

Returns the service following action code. The following codes are possible:

- DABConstants.ServiceFollowingLeavingService: The service following has started. The current
ensemble and service are left.

- DABConstants.ServiceFollowingTryingAlternativeService: An alternative frequency is tried.

- DABConstants.ServiceFollowingSelectingService: The service following is finished. The receiver is
tuned to a new ensemble and audio service.

public dab.si.Ensembleld getEnsembleld()

Returns the service identifier of the ensemble that is involved in the action
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public dab.si.Componentld getComponentld()

Returns the service identifier of the component that is involved in the action

public class dab.events.SystemFailureNtfEvent extends dab.events.DABEvent

The System-Failure event is generated when a fatal error has happened in the system.

Version
1.02
Constructors protected SystemFailureNtfEvent(
DABSource source,
int reason)
Methods public int getReason()

Returns the reason for the system failure (the codes are compatible with DABConstants.result*)

public class dab.events.SelectComponentCnfEvent extends dab.events.DABEvent
The SelectComponentCnfEvent is generated in response to a selectComponentReq request.
See Also

dab.DABListener#selectComponentCnf selectComponentCnf

Version
1.02
Constructors protected SelectComponentCnfEvent(
DABSource source,
int result,
Componentld componentld,
int selectionMode)
Create a SelectComponentCnfEvent object.
Methods public int getResult()

Returns the status of the SelectComponent command. If it is equal to DABConstants.resultOK, the
command was successful. Otherwise an error has occurred.

public dab.si.Componentld getComponentld()

Returns the component which delivers the started or stopped application.
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public int getSelectionMode()

Return the selection mode for the component. The following flags are supported:

DABConstants.selectionModeReplace: All former selected components of the same type are
stopped and the specified component is started. The same type means an audio component
replaces any other selected audio component, a data component replaces all other selected i
ndependent data components and a programme-associated data component replaces all other
selected programme-associated data components.

DABConstants.selectionModeAdd: The application delivered by the specified component is
started. Other selected components are not affected.

DABConstants.selectionModeRemove: The selection of the specified component is removed.

DABConstants.selectionModeRemoveAll: All existing component selections are removed. The
parameter serviceld is set to null in this case.

public class dab.events.DRCModeNtfEvent extends dab.events.DABEvent

The DRCModeNtfEvent is generated when a DRC mode change is taken by the receiver.

See Also

dab.DABListener#serviceFollowingNtf serviceFollowingNtf

Version
1.02
Constructors protected DRCModeNtfEvent(
DABSource source,
boolean currentState)
Creates a DRCModeNtfEvent event.
Methods public boolean getMode()

Returns the DRC mode. The return value is true, if it is now switched on; it is false when it is now
switched off.

public class dab.events.ReceptioninfoNtfEvent extends dab.events.DABEvent

ReceptioninfoNtfEvent is generated in response to a selectReceptioninfoReq request.

See Also

dab.DABListener#receptioninfoNtf receptioninfoNtf

Version

1.01

Constructors protected ReceptioninfoNtfEvent(

DABSource source,

int updateFlags,
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int synchronizationState,
int bitErrorRateState,
int muteState)

Creates a ReceptioninfoNtfEvent object.

Methods public int getUpdateFlags()

Returns the updateFlags. This value is a flag field which indicates if synchronization, biterrorrate
and/or mute state has changed. The following values are supported:

- DABConstants.syncUpdateSynchronizationState: The synchronization state has changed. The
new state is specified by synchronizationState.

- DABConstants.syncUpdateBitErrorRateState: The biterrorrate state has changed. The new state
is specified by bitErrorRateState.

- DABConstants.syncUpdateMuteState: The mute state has changed. The new state is specified by
muteState.

public int getSynchronizationState()

Returns the synchronization state. This value specifies the current synchronization state of the DAB
Receiver. The following values are supported:

- DABConstants.stateSynchronizationStateUnknown: The synchronization state is not known.

- DABConstants.stateNotSynchronized: The DAB Receiver is not synchronized. This is the lowest
level of synchronization.

- DABConstants.stateDABSignaldetected: The DAB Receiver has detected a DAB Signal.

- DABConstants.stateTimeAndFrequencySynchronized: The DAB Receiver is time and frequency
synchronized

- DABConstants.stateFICReadable: The Service Information channel is readable. This is the
highest level of synchronization.

public int getBitErrorRateState()

Returns the bit error rate state. This value specifies the current biterrorrate state. The following values
are supported:

- DABConstants.bitErrorRateLevelUnknown: The current biterrrorrate is unknown.
- DABConstants.bitErrorRatelLevell: The biterrorrate is smaller than 5e-4.
- DABConstants.bitErrorRatelLevel2: The biterrorrate is smaller than 5e-3.
- DABConstants.bitErrorRateLevel3: The biterrorrate is smaller than 5e-2.
- DABConstants.bitErrorRatelLevel4: The biterrorrate is smaller than 1e-1.

- DABConstants.bitErrorRateLevel5: The biterrorrate is equal or larger than 1e-1.
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public int getMuteState()

Returns the mute state. This value specifies the current mute state. The following values are
supported:

- DABConstants.muteStateUnknown: The current mute state is unknown.
- DABConstants.muteStateMuting: The DAB Receiver is permanently muting.
- DABConstants.muteStatePartialMuting: Some audio frames were muted.

- DABConstants.muteStateNotMuting: No frame was muted.

public class dab.events.ScanNtfEvent extends dab.events.DABEvent
ScanNtfEvent is generated in response to a scanReq request.
See Also

dab.DABSource#tscanReq scanReq

Version
1.01
Constructors protected ScanNtfEvent(
DABSource source,
int tuneFrequency,
int notifications)
Creates a ScanNtfEvent object.
Methods public int getTuneFrequency()

Returns the currently tuned frequency in Hertz.

public int getNotifications()

Returns the notification type. The returned value is a flag field supporting the following flags which
can be specified together:

- DABConstants.notifications16kHzSteps: A 16 kHz step has been made.

- DABConstants.notificationsTableEntry: A frequency of the specified frequency table has been
reached.

- DABConstants.notificationsEnsembleFound: A DAB Ensemble has been found.

public class dab.events.ObjectNtfEvent extends dab.events.DABEvent

The ObjectNtfEvent is generated in response to an ObjectNtfReq request.
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See Also

dab.DABListener#objectNtf objectNtf

Version
1.02
Constructors protected ObjectNtfEvent(
DABSource source,
Componentld componentld,
Objectld objectld,
int selectionState,
DABObject object)
Creates an ObjectNtfEvent event.
Methods public dab.si.Componentld getComponentld()

Returns the component the object is belonging to.

public dab.data.Objectld getObjectld()

Returns the id of the selected object.

public int getSelectionState()
Returns the current selection state. The following values are supported:

- DABConstants.selectionStateOK: This message delivers a selected object to the connected DAB
client. The object is available by parameter object.

- DABConstants.selectionStateDelayed: Delivery of the selected object is delayed.

- DABConstants.selectionStateTerminated: Transmission of the selected object is terminated. The
object selection is removed.

public dab.data.DABObject getObject()
Returns a reference to a DAB object. As the DABODbiject class is just an abstraction of data objects,

you have to check the actual type of the returned object (e.g. instance of MOTObject) to know which
kind of object is delivered.

public class dab.events.LocationInfoNtfEvent extends dab.events.DABEvent
The LocationInfoNtfEvent represents notifications related to the GetLocationinfo command.
See Also

dab.DABListener#locationInfoNtf locationInfoNtf
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Version
1.02
Constructors protected LocationInfoNtfEvent(
DABSource source,
Date timestamp,
int[] regionlds,
LocationInfo info)
Creates a LocationInfoNtfEvent object.
Methods public Java.util.Date getTimestamp()

Returns the timestamp

public int[] getRegionlds()

Returns the list of region identifiers. When no region ids are available or are not requested, the result
is an empty array.

public dab.data.LocationInfo getLocationInfo()

Returns the location info. When the location info was not requested, the result is null.

A.4  Package dab.data

public class dab.data.BWSDirectorylndex

The BWSDirectorylndex class represents profile information in a BWS directory

Version
1.01
Constructors public BWSDirectorylndex()
Methods public int getProfileld()

returns the profile id that this index is for

public Java.lang.String getindexName()

returns the index page name

public class dab.data.ProgrammeNumber

ProgrammeNumber represents a programme number that can be used for "programming” a service.
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public ProgrammeNumber()

public Java.util.Date getTransmissionTime()

returns the transmission time

public boolean isInterrupted()

signals, whether the programme is interrupted by later continued

public boolean isRedirected()
signals, whether the programme is redirected to a different service and time
See Also

dab.data.ProgrammeNumber#getNewService getNewService

public dab.si.Serviceld getNewService()
returns the Serviceld of the new service when the programme is redirected
See Also

dab.data.ProgrammeNumber#isRedirected isRedirected

public abstract class dab.data.DABObject

The DABObject class represents all kind of data that is transported via DAB.

Version

1.01

Constructors

public DABObject()

public class dab.data.MOTObject extends dab.data.DABObject implements dab.data.MOTObjectHeader

The MOTODbject represents data that is transported via the MOT protocol.

Version

1.06

Constructors

Methods

public MOTObject()

public int getContentType()

Returns the content type (the main category)
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public int getContentSubtype()

Returns the content subtype (the exact type)

public byte[] getBody()

Returns the body of the object (the actual content)

public Java.lang.String getContentDescription()
Returns the content description
Throws

DABNotAvailableException - when the content description is not available

public int getContentDescriptionCharset()

Returns the charset of the content description (see DABConstants.charset*)

Throws

DABNotAvailableException - when the charset is not available

public Java.lang.String getContentName()
Returns the content name
Throws

DABNotAvailableException - when the content name is not available

public int getContentNameCharset()
Returns the charset of the content name (see DABConstants.charset*)
Throws

DABNotAvailableException - when the charset is not available

public dab.data.Label getLabel()
Returns the label
Throws

DABNotAvailableException - when the priority is not available

public int getPriority()
Returns the priority (O=lowest priority; 255=highest priority)
Throws

DABNotAvailableException - when the priority is not available
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public int getRepetitionDistance()
Returns the repetition distance (in ms)
Throws

DABNotAvailableException - when the repetition distance is not available

public int getVersionNumber()
Returns the version number of the object
Throws

DABNotAvailableException - when the version is not available

public boolean getValidity()

Returns false, if validity is now; otherwise true. Note, if the validity is set to false the referred time
routines have to be ignored.

See Also
dab.data.MOTObject#getCreationTime getCreationTime
dab.data.MOTObject#getStartValidity getStartValidity
dab.data.MOTObject#getExpireTime getExpireTime

dab.data.MOTObject#getTriggerTime getTriggerTime

public Java.util.Date getCreationTime()
Returns the authoring date of the object
Throws
DABNotAvailableException - when not available
See Also

dab.data.MOTObject#getValidity getValidity

public Java.util.Date getStartValidity()
Returns the date after which the object is valid
Throws

DABNOotAvailableException - when not available
See Also

dab.data.MOTObject#getValidity getValidity

public Java.util.Date getExpireTime()

Returns the date after which the object is not valid anymore

ETSI



149 ETSI TS 101 993 V1.1.1 (2002-03)

Throws
DABNOotAvailableException - when not available
See Also

dab.data.MOTODbject#getValidity getValidity

public Java.util.Date getTriggerTime()
Returns the date for presenting the object
Throws
DABNotAvailableException - when not available
See Also

dab.data.MOTObject#getValidity getValidity

public Java.lang.String toString()

Returns a textual representation of the object

public Java.lang.String getMimeType()

Returns the MIME type of the object

public int getCompressionType()
Returns the compression type of the object
Throws

DABNotAvailableException - when the content description is not available

public class dab.data.MOTDirectoryObject extends dab.data.MOTObject

The MOTDirectoryObject class represents a MOT carousel directory of a component

Version

1.01
Constructors public MOTDirectoryObject()
Methods public int getNumberOfObjects()

Returns number of objects described by the directory

public int getCarouselPeriod()

Returns maximum time (in tenths of second) for the carousel to cycle
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public dab.data.MOTObjectHeader[] getContents()

Returns MOT Headers for objects described by the directory

public class dab.data.ProgrammeType

ProgrammeType represents provided programme types of a certain service. It consists of an international code, an
optional coarse code and two optional fine codes.

Version
1.01

Constructors public ProgrammeType(
int internationalCode,
byte[] fineCode,
boolean hasCoarseCode,
int coarseCode)

Methods public int getinternationalCode()

Returns the international code

public int getCoarseCode()
Returns the coarse code
Throws

DABNotAvailableException - when the code is not available
public byte[] getFineCode()

Returns a reference to the fine codes

public class dab.data.BWSObject extends dab.data.MOTObject

The BWSObiject class represents data that is part of the BWS service

Version
1.01
Constructors public BWSObject()
Methods public Java.lang.String getAdditionalHeader()

Returns the additional header (the HTTP header field)
Throws

DABNOotAvailableException - when the content description is not available
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public byte[] getProfileSubset()
Returns the list of profiles for which the object is relevant
Throws

DABNOotAvailableException - when the content description is not available

public int getCryptoAlgorithm()

Returns the crypto algorithm for the object

public int getScramblingMode()

Returns the scrambling mode for the object

public dab.data.Subscriberinfo getSubscriberinfo()
Returns information about how to subscribe to the service
Throws

DABNotAvailableException - when the content description is not available

public class dab.data.Label

Label models a textual string which is used in the DAB System for service labels, object labels and so on. It contains a
text with max. 16 characters. Additionally the character set is indicated and it is specified how the label is to be displayed
on a display with less than 16 characters.

Version
1.01

Constructors

Methods

public Label(
int charSet,
String label,

int characterFlagField)

public int getCharset()

Returns the charset (see DABConstants.charset*)

public int getCharacterFlagField()

Returns the character flag field

public Java.lang.String getLabel()

Returns the content of the label
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public class dab.data.AnnouncementSupport

AnnouncementSupport represents supported announcement types of a certain DAB service, e.g. News, Traffic and so
on.

Version
1.01
Constructors public AnnouncementSupport(int announcementSupportFlags)
Methods public boolean equals(int announcementSupportFlags)

Returns true when this object supports all the given flags; otherwise false

public boolean support(int announcement)

Returns true when the announcement is supported; otherwise false

public class dab.data.BWSDirectoryObject extends dab.data.MOTDirectoryObject

The BWSDirectoryObject class represents the carousel directory of a BWS user application.

Version
1.01
Constructors public BWSDirectoryObject()
Methods public dab.data.BWSDirectoryIndex[] getDirectorylndex()

returns a list of profile index pages

public class dab.data.Subscriberinfo

Subscriberinfo contains information how to subscribe to a service.

Version

1.00
Constructors public Subscriberinfo()
Methods public int getReason()

returns a flag field (see DABConstants.subscriberInfo*) that explains why the related BWS object
could not be descrambled

public int getEncryptionSpecificFlags()

returns a flag field that can be used for redirection purposes
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public Java.lang.String getContentName()

returns the content name of the alternative object

public interface dab.data.MOTObjectHeader
The MOTObjectHeader represents the header information of an MOT object
Version
1.02
Methods public int getContentType()

Returns the content type (the main category)

public int getContentSubtype()

Returns the content subtype (the exact type)

public Java.lang.String getContentDescription()
Returns the content description
Throws

DABNotAvailableException - when the content description is not available

public int getContentDescriptionCharset()
Returns the charset of the content description (see DABConstants.charset*)
Throws

DABNotAvailableException - when the charset is not available

public Java.lang.String getContentName()
Returns the content name
Throws

DABNotAvailableException - when the content name is not available

public int getContentNameCharset()
Returns the charset of the content name (see DABConstants.charset*)
Throws

DABNotAvailableException - when the charset is not available

public dab.data.Label getLabel()

Returns the label
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Throws

DABNOotAvailableException - when the priority is not available

public int getPriority()
Returns the priority (O=lowest priority; 255=highest priority)
Throws

DABNotAvailableException - when the priority is not available

public int getRepetitionDistance()
Returns the repetition distance (in ms)
Throws

DABNotAvailableException - when the repetition distance is not available

public int getVersionNumber()
Returns the version number of the object
Throws

DABNotAvailableException - when the version is not available

public boolean getValidity()

returns false, if validity is now; otherwise true. Note, if the validity is set to false the referred time
routines have to be ignored.

See Also
dab.data.MOTObjectHeader#getCreationTime getCreationTime
dab.data.MOTObjectHeader#getStartValidity getStartValidity
dab.data.MOTObjectHeader#getExpireTime getExpireTime

dab.data.MOTObjectHeader#getTriggerTime getTriggerTime

public Java.util.Date getCreationTime()
returns the authoring date of the object
Throws
DABNotAvailableException - when not available
See Also

dab.data.MOTObjectHeader#getValidity getValidity

public Java.util.Date getStartValidity()

returns the date after which the object is valid
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Throws
DABNOotAvailableException - when not available
See Also

dab.data.MOTODbjectHeader#getValidity getValidity

public Java.util.Date getExpireTime()
returns the date after which the object is not valid anymore
Throws
DABNotAvailableException - when not available
See Also

dab.data.MOTObjectHeader#getValidity getValidity

public Java.util.Date getTriggerTime()
returns the date for presenting the object
Throws
DABNotAvailableException - when not available
See Also

dab.data.MOTObjectHeader#getValidity getValidity

public Java.lang.String getMimeType()

Returns the MIME type of the object

public int getCompressionType()
Returns the compression type of the object
Throws

DABNotAvailableException - when the content description is not available

public class dab.data.LocationInfo
LocationiInfo represents location data this is returned by the GetLocationinfo command.
Note, if the quality is below zero, than all other attributes are invalid.
The used coordinates have the same reference system as GPS.
Version
1.01

Constructors public LocationInfo()

ETSI



Methods

156 ETSI TS 101 993 V1.1.1 (2002-03)

public int getLongitude()

Returns the longitude in 100 000ths of a degree (from +180 degrees for easterly longitudes to
-180 degrees for westerly longitudes).

public int getLatitude()

Returns the latitude in 100 000ths of a degree (from +90 degrees for northerly latitudes to
-90 degrees for southerly latitudes).

public int getAltitude()

Returns the altitude in meters above ground.

public int getVelocity()

Returns the velocity in 100 000ths of a meter per second.

public int getDirection()

Returns the direction in 100 000ths of a degree (range: [0,360[ in degrees; 0 degrees points
to north).

public int getQuality()

Returns the overall quality of the data. The range is from +100 (best) to -100 (worst).
Negative values indicate invalid data.

public class dab.data.Objectld

The Objectld is an identifier for objects carried in a data service channel. It is used to request objects and for
identification of delivered objects to the application.

Version
1.04

Constructors

public Objectld()

Constructs an Objectld object

public Objectld(Objectld objectid)
Constructs a copy of the given Objectld.
See Also

Objectld#getld getld

public Objectld(String stringld)

Constructs an Objectld object from the given string.
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See Also

Objectld#getld getld

public int compareTo(Object objectld)

This method compares the object with the given object. The behavior is the same as it is
specified in the compareTo method of the Java.lang.Comparable interface.

public int compareTo(Objectld objectld)

This method compares the object with the given object. The behaviour is the same as it is
specified in the compareTo method of the Java.lang.Comparable interface.

public Java.lang.String getld()

Returns an external representation of the identifier in a textual format. The returned value can
be used to construct an object id.

public class dab.data.DLSObject extends dab.data.DABObject

The DLSObject represents data of the Dynamic Label Service.

Version
1.02

Constructors

Methods

public DLSObject()

public byte[] getRawDynamicLabelSegment()

Returns an array of bytes containing the DLS as it is.

Remark : The CRC check for the DLS must be successfully passed

public Java.lang.String getDynamicLabelSegment()

Returns the DLS converted to Unicode and without control characters

Remark : Not all codetables for Unicode may be implemented on the receiver
Throws

DABNOotAvailableException - when the information is not available

public int getCharSet()
Returns the charSet of the DLS (see DABConstants.charset*)
Throws

DABNOotAvailableException - when the information is not available
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public int getCharacterFlagField()
Returns the CharacterFlagField for the DLS
Throws

DABNOotAvailableException - when the information is not available

public int getEndofHeadlinePosition()
Returns the position of the last character belonging to the Headline inside the DLS
Throws

DABNotAvailableException - when the information is not available

public int[] getPreferedLineBreakPositions()

Returns the positions of the last character before a line break suggested by the broadcaster

Throws

DABNotAvailableException - when the information is not available

public int[] getPreferedWordBreakPositions()
Returns the positions of the last character before a word break suggested by the broadcaster
Throws

DABNotAvailableException - when the information is not available

public int getSegmentNumber()
Returns the SegmentNumber
Throws

DABNotAvailableException - when the information is not available

public boolean isToggle()
Returns the Toggle Flag
Throws

DABNotAvailableException - when the information is not available

public boolean isCommand()
Returns the Command Flag
Throws

DABNOotAvailableException - when the information is not available
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PersonalJava 1.1 http://Java.sun.com/products/personal Javal

Personal Java datasheet (http://Java.sun.com/products/personal Java/pJava ds.html)

DAB Java: The Runtime Package, WorldDAB TF-VM (Antonio Barletta)
DAB Java User Application Signalling, WorldDAB TF-VM

PersonalJava and J2ME http://Java.sun.com/products/persona Javalfag.html#A11

Design Pattern, Element of Reusable Object-oriented Software by Erich Gamma, Richard Helm, Ralph Johnson and
John Vlissides (Addison-Wesley - ISBN0201633612)
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