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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the

respe
collab
liaison

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part 3.

In the
Draft |
Public

Attent
patent

Interngtional Standard ISO/IEC 16500-6 was prepared by DAVIC (Digital Audio-Visual Council) and was

under
appro

ISO/IH
audio-

|
e

|
e

— P

— P

five organizalion 10 deal with particular fields of technical activity. 1ISO and IEC technical co
brate in fields of mutual interest. Other international organizations, governmental and non-governn
with ISO and IEC, also take part in the work.

field of information technology, 1ISO and IEC have established a joint technical committee, 1SO/IE
nternational Standards adopted by the joint technical committee are circulated.to ‘national bodies f
ption as an International Standard requires approval by at least 75 % of the national bodies casting g

on is drawn to the possibility that some of the elements of this part of ISO/IEC 16500 may be the
rights. 1ISO and IEC shall not be held responsible for identifying any or.all such patent rights.

the PAS procedure, by Joint Technical Committee ISO/IEC JTC)1, Information technology, in parall
al by national bodies of ISO and IEC.

C 16500 consists of the following parts, under the general title Information technology — Gene
visual systems:

Art 1: System reference models and scenarios

Art 2: System dynamics, scenarios and pretecol requirements
art 3: Contours: Technology domain

art 4: Lower-layer protocols and physical interfaces

Art 5: High and mid-layer protocols

hrt 6: Information répresentation

Art 7: Basic security tools

Art 8: Management architecture and protocols

nmittees
nental, in

C JTC 1.
br voting.
vote.

ubject of

adopted,
| with its

ic digital

Art9:*Usage information protocols

Annexes A to G form a normative part of this part of ISO/IEC 16500. Annexes H to P are for information only.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 9 (1999) vii


https://standardsiso.com/api/?name=fa4563ea6f041584a43c5dd1df4e0b4e

ISO/IEC 16500-6:1999(E)

Introduction

ISO/IEC 16500 defines the minimum tools and dynamic behavior required by digital audio-visual systems for end-to-
end interoperability across countries, applications and services. To achieve this interoperability, it defines the
technologies and information flows to be used within and between the major components of generic digital audio-
visual systems. Interoperability between these components and between individual sub-systems is assured through
specification of tools and specification of dynamic systems behavior at defined reference points. A reference point
can comprise one or more logical (non-physical) information-transfer interfaces, and one or more physical signal-
transfer interfaces. A logical interface is defined by a set of information flows and associated protocol stacks. A
physical interface is an external interface and is fully defined by its physical and elettaicadteristicsAccessible

reference points are used to determine and demonstrate compliance of a digital audio-visual subsystem with this
international standard.

A symmary of each part follows.

ISOJIEC 16500-1 (DAVIC 1.3.1a Part 2) defines the normative digital audio-visual systems technical frgmework. It
provides a vocabulary and a Systems Reference Model, which identifies specific functional blecks and information
flows, interfaces and reference points.

ISOJIEC 16500-2 (DAVIC 1.3.1a Part 12) defines system dynamic behavior and physical scenarios. It details the
locations of the control functional entities along with the normative protocols needed tossupport the systems behavior.
It is|structured as a set of protocol walk-throughs, Application Notes”,that rehearse)both the steady stpte and
dynamic operation of the system at relevant reference points using specified profocols. Detailed dynanjics are given
for the following scenarios: video on demand, switched video broadcast, interactive broadcast, and interfpet access.

ISOJIEC 16500-3 (DAVIC 1.3.1a Part 14) provides the normative definitionnof DAVIC Technology Contopirs. These
are strict sets of Applications, Functionalities and Technologies which allow compliance and conformange criteria to
be dasily specified and assessed. This part of ISO/IEC 16500 contains the full details of two contours. These are the
Enhpnced Digital Broadcast (EDB) and Interactive Digital Broadeast (IDB). ISO/IEC 16500-3 specifigs required
techhologies and is a mandatory compliance document for contour implementations.

ISOJIEC 16500-4 (DAVIC 1.3.1a Part 8) defines the toolbox” of technologies used for lower layer prgtocols and
physgical interfaces. The tools specified are those required.to digitize signals and information in the Core Network and
in the Access Network. Each tool is applicable at one or more of the reference points specified within the Delivery
System. In addition a detailed specification is provided of the physical interfaces between the Network Interface Unit
and|the Set Top Unit and of the physical interfaces used to connect Set Top Boxes to various peripheral devices
(digital video recorder, PC, printer). The physical Delivery System mechanisms included are copper pairs, coaxial
cable, fiber, HFC, MMDS, LMDS, satellite and terrestrial broadcasting.

ISOJIEC 16500-5 (DAVIC 1.3.1a Part 7) defines the technologies used for high and mid-layer protocols for ISO/IEC
16500 digital audio-visual systems. In particular, this part defines the specific protocol stacks and reqliirements on
protpcols at specific interfaces forthe content, control and management information flows.

ISOJIEC 16500-6 (DAVIC 1.3(1aPart 9) defines what the user will eventually see and hear and with what quality. It
spegifies the way in whichimonomedia and multimedia information types are coded and exchanged. Thig includes the
definition of a virtual machifie and a set of APIs to support interoperable exchange of program code. Interoperability
of applications is achiéved, without specifying the internal design of a set top unit, by a normative Reference Decoder
Model which definés specific memory and behavior constraints for content decoding. Separate profileg are defined
for different sets.of multimedia components.

ISOJIEC 16500-7 (DAVIC 1.3.1a Part 10) defines the interfaces and the security tools requifed for an
ISOJIEC, 16500 system implementing security profiles. These tools include security protocols which opgrate across
one|or'both of the defined conditional access interfaces CA0 and CAL. The interface CAO is to all $ecurity and
conditienal access functions, including the high speed descrambling functions. The interface CA1 isto a tamper
resistant device used for low speed cryptographic processing. This cryptographic processing function is implemented
in a smart card.

ISO/IEC 16500-8 (DAVIC 1.3.1a Part6) specifies the information model used for managing ISO/IEC 16500
systems. In particular, this part defines the managed object classes and their associated characteristics for managing
the access network and service-related data in the Delivery System. Where these definitions are taken from existing
standards, full reference to the required standards is provided. Otherwise a full description is integrated in the text of
this part. Usage-related information model is defined in ISO/IEC 16500-9.
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ISO/IEC 16500-9 (DAVIC 1.3.1a Part11) specifies the interface requirements and defines the formats for the
collection of usage data used for billing, and other business-related operations such as customer profile maintenanc
It also specifies the protocols for the transfer of Usage Information into and out of the ISO/IEC 16500 digital audio-
visual system. In summary, flows of audio, video and audio-visual works are monitored at defined usage date
collection elements (e.g., servers, elements of the Delivery System, set-top boxes). Information concerning thes
flows is then collected, processed and passed to external systems such as billing or a rights administration society v
a standardised usage data transfer interface.

Additional Information

ISO/IEC TR 16501 is an accompanying Technical Report. Further architectural and conformance information is
provided in other non-normative parts of DAVIC 1.3.1a (1999). A summary of these documents is included here for
information.

ISO/IEC TR 16501 (DAVIC 1.3.1a Part 1) provides a detailed listing of the functionalities requirsz by users and
providers of digital audio-visual applications and systems. It introduces the concept of a contqur-and defines the IDE
(Interactive Digital Broadcast) and EDB (Enhanced Digital Broadcast) functionality requirements which are used to
define the normative contour technology toolsets provided in ISO/IEC 16500-3.

DAVIC 1.3.1a Parts 3, 4 and 5 are DAVIC technical reports. They provide additional archite¢tural and other
information for the server, the delivery-system, and the Service Consumer systems Tespectively. Part 3 defines ho
to load an application, once created, onto a server and gives information and guidance on the prptocols transmitte
from the set-top user to the server, and those used to control the set-up and execution of a selected application. Pal
provides an overview of Delivery Systems and describes instances\'of specific DAVIC nefworked service
architectures. These include physical and wireless networks. Non-netwarked delivery (e.g., loca| storage physica
media like discs, tapes and CD-ROMSs) are not specified. Part 5 provides a Service Consumer systems architectu
and a description of the DAVIC Set Top reference points defined elsewhere in the normative parts of the
specification.

DAVIC 1.3.1a Part 13 is a DAVIC technical report, which/provides guidelines on how to validgte the systems,
technology tools and protocols through conformance andY.or interoperability testing.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 9 (1999) ix
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Information technology — Generic digital audio-visual
systems — Part 6: Information representation

1. Scope

This part of ISO/IEC 16500 takes a practical approach to the specification of Information Repres

entation. Just the

information types that cannot be dispensed with in producing the set of DAVIC applications (viz. broadcast, movies
on demand, home shopping, etc.) are specified. The approach taken in this part of ISO/IEC 16500 starts by definin
the various monomedia information types. They include character, text, fonts, service information, audio, video, anc
graphics. Consistent with DAVIC principles, one tool is selected for the encoding of each information type.

in which multimedia information is coded and exchanged. This includes the definition of a virtualn
of APIs to support interoperable exchange of program code. Finally, this part of ISO/IEC 16500 de
Decoder Model for contents decoding which provides constraints on content. The major- problem
model is to ensure interoperability of applications by specifying memory and behaviour’ constrg
decoding by a hypothetical STU, without specifying the internal design of an STU. AR application b
the reference decoder model will be an "ISO/IEC 16500 conforming application” and’will successf
STU that is compliant to ISO/IEC 16500.

For each monomedia and multimedia component the coding format is spegified, as well as applicg
coding of the components. Three types of monomedia components are distinguished. Monomedia
are included within other monomedia components, such as characters-within text, are of type imq
monomedia components that do not require synchronization with a time base at play back, are o
Finally, non-implied monomedia components of which the presentation may require synchronization

0 defines the wa
achine and a set
fines a Referenc
addressed by th
ints for contents
uilt according to

Illy execute on a

ble constraints fc
components whic
lied. Non-implied
type stand-alon
with a time base

are of type stream. This part of ISO/IEC 16500 defines which.type each DAVIC defined monomediga component may

take, and specifies that the coded representation of monemedia components of type stream are
packets (for definition of PES packets refer to ISO/IEC 13818-1). PES packets permit (1) to inclug
support mutual synchronisation of multiple monomedia:components in reference to a common tin
define timing and buffer behaviour in a common reference model for contents decoding. While
ways to deliver the monomedia and multimedia components to the STU, This part of ISO/IEC 1650
components are carried in an MPEG-2 TranspoftStream.

DAVIC specifies a number of different profiles. In a specific profile there may be support of
monomedia components. Each STU that\complies to a specific profile of DAVIC shall be capable
presenting each monomedia and multimedia component permitted within that profile.

This part of ISO/IEC 16500 als@ specifies methods for packaging of contents and metadata. T
content is packaged for delivery is independent of the way in which content data is delivered to tk
delivered to a Service Provider either on physical media or over a transmission system). All progra
represented in the DAVIC_system as multimedia components.
monomedia components coupled with the logical relationships between the monomedia component
components will be.created by content providers for input to the servers.

packetized in P
e time stamps tc
e base and (2) t
there are various
D defines how the

h subset of the
of decoding and

he way in which
e SPS (it may b
mming content i

Multimedia components compiise one or more

s. The multimedi

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 9

(1999) 1


https://standardsiso.com/api/?name=fa4563ea6f041584a43c5dd1df4e0b4e

ISO/IEC 16500-6:1999(E)

2. Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO/IEC 16500. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this part of ISO/IEC 16500 are encouraged to
investigate the possibility of applying the most recent editions of the standards indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of 1ISO and IEC maintain
registers of currently valid International Standards. The Telecommunication Standardization Bureau (TSB) maintains
a list of currently valid ITU-T Recommendations.

2.1. IS0, ISO/IEC and ITU Normative References

1. |SO 639,Codes for the representation of names of languages
2. |SO 3166,Codes for the representation of names of countries.
3. |SO/IEC 8859-1:1987nformation technology - 8-bit single-byte coded graphic character sets.-.Part 1| Latin
hiphabet No. 1.
4. |[SO/IEC 10646-1Information technology - Universal Multiple-Octet Coded Character Set'(UCS) - Pait 1:
Architecture and Basic Multilingual Plangfalso known as Unicode).
5. [SO/IEC 11172-2:1993nformation technology—Coding of moving pictures and(associated audio for figital
storage media at up to about 1,5 Mbit/s—Part 2: Vifdote: known as MPEG-1Yideo).
6. |SO/IEC 11172-3:1993nformation technology—Coding of moving pictures and associated audio for figital
storage media at up to about 1,5 Mbit/s—Part 3: Aytliote: known as MPEG-1 Audio).
7. |SO/IEC 13522-5:1997nformation technology—Coding of multimedia~and hypermedia information—Part 5:
Support for base-level interactive applicatididote: known as MHEG-5).
8. |[SO/IEC 13522-6Information technology - Coding of multimedia.and hypermedia information - Part 6|
Support for enhanced interactive applications
9. |[SO/IEC 13818-3:1998nformation technology — Generic‘cading of moving pictures and associated alidio
nformation — Part 3: AudigNote: known as MPEG-2 Audio).

10. |SO/IEC 13818-6Information technology—Generic coding of moving pictures and associated audio
nformation—Part 6: Extensions for DSM-CC

11. |TU-T (CCITT) Recommendation X.208 (1988pecification of Abstract Syntax Notation One (ASN.1)
SO/IEC 8824: 1990nformation Technology—Open Systems Interconnection—Specification of Abstifact Syntax
Notation One (ASN.1).
12. |TU-T (CCITT) Recommendation X.209 (1988pecification of Basic Encoding rules for abstract synta
hotation one (ASN.1)ISO/IEC 8825: 1990nformation technology—Open Systems Interconnection—ASN.1
bncoding rules—Specificationzef*Basic Encoding Rules (BER), Canonical Encoding Rules (CER) ang
Distinguished Encoding Rules (DER).
13. |TU-T Recommendation\H:222.0 (1995) | ISO/IEC 13818-1: 1B86;mation technology—Generic coding of
moving pictures andassociated audio information: Sys(®lote: known as MPEG-2 Systems).
ISO/IEC 1381851/Amendment 1: 19%egistration procedure for “copyright identifier”.
ISO/IEC 13818-1/Amendment 2: 19%egistration procedure for “format identifier”.
ISO/IEG-13818-1/Amendment 3: 19%ivate data identifier
14. |TU-T Reeommendation H.262 | ISO/IEC 13818k#ormation technology—Generic coding of moving pictures
bnd associated audio information: Vid@dote: known as MPEG-2 Video).

ISO/IEC 13818-2 /Amendment Registration procedure for "copyright identifier".

2.2. Other Normative References

2.2.1 ATSC (Advanced Television Systems Committee)

1. ATSC A/52:Digital audio compression standa(éC-3).
available at ftp://ftp.atsc.org/pub/Standards/A52.

2. ATSC A/53:Digital television standard for HDTV transmission
available at ftp://ftp.atsc.org/pub/Standards/A53.
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2.2.2 ANSI (American National Standards Institute)

1.

ANSI SMPTE 274M-1995Television - 1920x1080 Scanning and interface

99(E)

2. ANSI SMPTE 296M-1997Television - 1280x720 Scanning, analog and digital representation and

analog interface.

2.2.3 Apple Corporation Inc.

1.
2.

AIFF-C Audio Interchange File Format, version C, allowing for Compression.
Bento Specification, Revision 1.0d4)y 15, 1993

2.2.4 ETSI (European Telecommunications Standards Institute)

1.

2.2.5 SCTE (Society of Cable Telecommunications Engineers, Inc)

1.

2.2.6 SMPTE (Society of Motion Pieture and Television Engineers)

See ANSI (American National Standards Institute)

2.2.7 W3C
1.

|

ETR 162 (October 1995pigital broadcasting systems for television, sound and data

Allocation of Service Information (Sl) codes for Digital Broadcasting (DVB) systems.

ETR 211:Digital broadcasting systems for television, sound, and data seryices; Gui
usage of Service Information (SI) in Digital Video Broadcasting (DVB) systems.

ETS 300 468 (January 199 Bpecification for Service Information (SH-Ah"DVB Systen
Informative Annex C: Conversion Between Time and Date Conventions

ETS 300 472Digital broadcasting systems for television, sound,;and data services;
for conveying ITU-R System B Teletext in Digital Video Breadcasting (DVB) bitstrea

ETS 300 743Digital Video Broadcasting (DVB), DVB subtitling.

ETS 300 777-2Use of Digital Storage Media Command-and Control (DSM-CC) for
multimedia applications

ETSI DI / MTA-01074 Multimedia Terminals andlApplications, Application Program
Interface (API) for DAVIC Service Information:

SCTE DVS/026 Digital Video : Suhtitling methods for Broadcast Cable.

CSS-1,Caseading Style Sheets, leveby Hakon Wium Lie and Bert Bos, 17-Decemb
available at-http://www.w3.0rg/TR/REC-CSS1-961217.

HTML 3.2, HyperText Mark-up Language reference specificatignDave Raggett, 14-
avaifable at http://www.w3.0rg/TR/REC-htmI32.html.

PNG Portable Network Graphics version @1-October-1996.
available at http://www.w3.0rg/TR/REC-png.html.

services:
Helines for the
hs

Specification
Ams

hasic

ming

br-96.

Jan-1997.
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3. Definitions

This clause defines new terms, and the intended meaning of certain common terms, used in this part of
ISO/IEC 16500. Annex A of ISO/IEC 16500-1 defines additional terms and, in some cases, alternative interpretations
that are appropriate in other contexts. For convenience, the normative definitions below are included in the annex.

3.1. access controlProvides means to access services and protection against the unauthorized interception of
the services.

3.2. anchor: one of two ends of a hyperlink

3.3. application: a set of objects that provides an environment for processing Application Service Layer
information flows.

3.4. Application Programming Interface (API): set of inter-layer service request and service responss
meskages, message formats, and the rules for message exchange between hierarchical clients and'seryers. API

meskages may be executed locally by the server, or the server may rely on remote resources to provide [a response to
the ¢lient.

3.5. assets:Things that a user sees or hears, e.g., bitmap, audio, text.
3.6. character: an atom of textual information, for example a letter or a digit

3.7. conditional accessA means of allowing system users to access only those 'services that are authprized to
them.

3.8. Content Item: A collection of content items / Content Item Elements that will form a complete application
or alcomplete programme.

3.9. Content Item Element: the smallest (and indivisible) content component.

3.10. Content package:A set of content ltem Elements and/or €content items for transfer across an A1( interface
between Content Provider and Service Provider Systems.

3.11. Content Provider: one who owns or is licensed to sell content.
3.12. Control Word: the secret key used for a scrambling algorithm.

3.13. Delivery System (DS)The portion of the DAVIC System that enables the transfer of information etween
DS-ysers.

3.14.  element:a component of the hierarchical structure defined by a document type definition; it is idgntified in a
docyment instance by descriptive markup,‘usually a start-tag and end-tag.

3.15. end-tag: descriptive markup that'identifies the end of an element

3.1. encryption: a mathematical‘technique used to ensure the confidentiality of security management
infofmation.

3.17.  Entitlement Contral Message (ECM):conditional access messages carrying an encrypted form of the
control words or a means.to recover the control words, together with access parameters, i.e., an identifigation of the
senvjce and of the cenditions required for accessing this service.

3.18. Entitlement Management Message (EMM)conditional access messages used to convey entitlerrfents or
keyg to users{orto invalidate or delete entitlements or keys.

3.19. key.managementThe generation, storage, distribution archiving, deletion, revocation, registration, and
derggistration of cryptographic keys.

3.20—hypertmk—a retationstip betweeT two arnchors

3.21. joint stereo: a coding option in MPEG-1 audio that exploits the redundancy between the left and right audio
channels

3.22. logical interface: an interface where the semantic, syntactic, and symbolic attributes of information flows is
defined. Logical interfaces do not define the physical properties of signals used to represent the information. A
logical interface can be an internal or external interface. It is defined by a set of information flows and associated
protocol stacks.

3.23.  monomedia componenta collection of data representing a single type of audiovisual information.
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3.24. monospace format:a presentation format of characters in which each character utilizes a ch
of the same size, independent of the width and height of the character.

3.25.

3.26. navigation: the process of reaching a service objective by means of making successive cho

aracter matrix

multimedia component: a collection of data comprising one or more multimedia components

ices; the term

may be applied to the selection of a service category, a service provider or an offer within a particular service.

3.27. protocol: set of message formats (semantic, syntactic, and symbolic rules) and the rules for
exchange between peer layer entities (which messages are valid when).

3.28.

message

real-time stream: an MPEG-2 transport stream containing monomedia components of which the timing of

the decoding and presentation in an STU is controlled by the characteristics of the stream during the delivery of the

stream to the STU.

and graphical objects into one presentation on a screen.

3.30. scrambling: The process of making a signal unintelligible at the transmission point insorder
be received if an appropriate descrambling system is in place at the point of reception. Scrambling
audio, video or data signals

3.31.

3.32. Service Information (SI): Digital data describing the delivery system, content and schedulin
MPEG-2 Transport Streams. It includes MPEG-2 PSI together with independently defined extensio

3.33.

3.34. sessionan interval during which a logical, mutually agreed corréspondence between two ol
the transfer of related information. A session defines a relationshiplbetween the participating users
instance.

3.35. Set Top Box (STB):a module that comprises both.Set Top Unit (STU) and Network Interfac
functional elements. The STB may be either “integrated” or“modular”. An integrated STB is designg
to a single DAVIC Al or equivalent interface. A modularSTB may be equipped with a DAVIC AO or
interface to enable connection of a range of NIUs.

3.36. Set Top Unit (STU): a module that contains the “network independent” functionalities of a S
(STB). The following functionalities are contained in a typical STU:- Processing & Memory Function
Demux & AV Decoders; Graphics Display;"Modulator Output for TV; Peripheral Interfaces.

3.37.
3.38.
3.39.

server: any service providing system.

Service Provider: an entity that provides a service to a client.

start-tag: descriptive markup that identifies the start of an element
tag: markup that delimits @n element
virtual machine (VM).."An abstract specification of a micro-processor and its behaviour

NOTE: A VM may be implemented on different hardware processors. A VM therefore imple
mechanism for.all'these processors to execute the same instruction set. It is also possible f
processor to-be designed so that its instruction set is identical to that of a VM. VM code carf
software’portable. In the context of DAVIC, the VM is used to extend interoperability by allo
code_produced once to be delivered to and executed on any compliant STU.

characters, text

hat it can only
can be applied to

/timing of
S.

jects exists for
n a service

b Unit (NIU)
d for connection
equivalent

bt Top Box
5; MPEG2

ments the

Dbr a micro-
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4. Acronyms and abbreviations

This clause defines the acronyms and abbreviations used in this part of ISO/IEC 16500. Annex B of ISO/IEC 16500-
1 defines acronyms and abbreviations used within ISO/IEC 16500.

AC-3 ATSC A52 Audio

AIFF Audio Interchange File Format

API Application Programming Interface

ASCII American Standard Code for Information Exchange
ASN.1 Abstract Syntax Notation 1

ATSC Advanced Television Systems Committee
BNF Backus-Naur Form

bslbf Bit string left bit first

CA Conditional Access

CIE Content Item Element

Cl Content ltem

CLUT Color LookUp Table

CMSL Content Metadata Specification Language
CORBA Common Object Request Broker Architecture
CPS Content Provider System

CRC Cyclic Redundancy Check

cw Control Word

DIS Draft International Standard

DSM-CC Digital Storage Media - Command and Control
DSM-CC U-N DSM-CC Userto Network

DSM-CC U-U DSM-CC User to User

DTS Decoding Time Stamp

DVB Digital Video Broadcasting

DVB-SI DVB - Service Information

ECM Entitlement Control Message

EMM Entitlement Management Message

EPG Electronic Program Guide

ESC End Service Consumer

ESCS End-Service Consumer System

ESP End Service Provider

ESPS End-Service Provider System

ETS European Telecommunications Standard
ETSI European Telecommunications Standards Institute
ETR European Telecommunications Recommendation
FIFO First In First Out

fpvsbf Floating point value sign bit first

DAVIC 1.3.1a Part 9 (1999)
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HDTV High Definition Television

HTML HyperText Markup Language

ID Identification

IDL Interface Definition Language

IEC International Electrotechnical Commission

IETF Internet Engineering Task Force

P Internet Protocol

IPR Intellectual Property Rights

ISO Internagiond Organzation for Standardization

ITU International Telecommunications Union

Mbps Megabits per second

LSB Least Significant Bit

MHEG Multimedia and Hypermedia information coding Experts Group
MPEG Moving Picture Experts Group

MPEG-TS MPEG-2 Transport Stream

MSB Most Significant Bit

MUX Multiplex

NIU Network Interface Unit

NPT Normal Play Time

NTSC National Television Systeims Committee

OoMG Object Management:Group

OMG-UNO Object Management Group - Universal Networked Object
(O] Operating System

osl Open Systems Interconnection (Reference Model)
PC Personal Computer

PCR Program Clock Reference

PES Packetized Elementary Stream

PID Packet Identifier, or Program ldentification

PMT Program Map Table

PN Program Number (MPEG-2)

RNG Portable Network Graphics (specified by W3C)
PSI Program Specific Information (MPEG-2)

PTS Presentation Time Stamp

QoS Quality of Service

RDM Reference Decoder Model

RGB Red Green Blue

RPC Remote Procedure Call

RTE RunTime Engine

SCS Service Consumer System

SCTE Society of Cable Telecommunications Engineers, Inc

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 9 (1999)
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SGML Standard Generalized Markup Language
SI Service Information

SPS Service Provider System

SPV Service Provider

SRC Service Related Control

STU Set-Top Unit

TBD To be defined

TCP Transmission Control Protocol

tcimsbf Two’s complement integer, msb (sign) bit first
TS Transport Stream

T-STD Transport System Target Decoder

TV Television

UDP User Datagram Protocol

uimsbf Unsigned integer most significant bit first
UNO Universal Networked Object

uTC Universal Coordinated Time

VCR Video Cassette Recorder

VM Virtual Machine

wW3C World Wide Web Consortium

5. Conventions

The|style of this Part of ISO/IEC 16500 follows Beide for ITU-T and ISO/IEC JTC 1 cooperation. Appepdix II:
Rulgs for presentation of ITU-T | ISO/IEC common text (March 1993).
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6. Monomedia Components

The basic monomedia components in ISO/IEC 16500 include the following elements with their associated coding
formats. Various options within the coding standards and other file and packaging formats are allowed as detailed i

the following clauses. If the content is encrypted the following descriptions pertain to the decrypted

Table 6-1. — Coding options of monomedia components

data.

Monomedia component Coding Options

Characters ISO 10646-1

Text HTML 3.2

Outline Fonts Defined in this specification

Language Information ISO 639, part 2

Service Information ETS 300-468

Telephone Numbers ETS 300 468

Compressed Audio MPEG-1 Audio, AC-3 Audio

Scaleable Audio MPEG-2 BC Audio

Linear Audio AIFF-C

Compressed Video MPEG-2 Video (note that this includes constrained MPEG-1 vifleo)

Still Picture MPEG-2 Intra Frame and MPEG-2 Systems

Compressed graphics ETS 300 743

Compressed Character Data | SCTE DVS/026

Network graphics PNG (Portable Network Graphics)

Note : Network Graphics replaces the mongmedia component ‘uncompressed graphics’ from
up to DAVIC 1.2.

DAVIC 1.0

6.1. Character Information

In ISO/IEC 16500 coding of characters is based on Unicode, ISO 10646-1, to support multilingual
extending the mandatory (Latin characterset in each DAVIC compliant STU, as defined in DAVI
16500 provides a mechanism to download character images that are not residently available in a S
character images can be downloaded. ISO/IEC 16500 does not specify a coding format for chara
versions of DAVIC-specifications are expected to adopt the result of the ongoing work in the W
Consortium on.an“outline format for character coding.

Character images for the Latin-1 characters as defined in 1ISO 8859-1 are mandatorily supported
STUs. The\STU shall at least be capable to display 24 lines per screen with 40 monospaced char
respectio/1TU-R 601.

text. Rather thar
C 1.0, ISO/IEC

TU. To this effe
Cter images. Futu
orld Wide Web

in ISO/IEC 1650
acters per line wi
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6.2.

Text Information

The following requirements on coding of text information have been identified :

ISO
the

e the syntax provides a tag for hyperlinks consistent with MHEG-5 Hypertext class anchor
e the syntax provides tags for rendering control:

new line (left, right, center, justify),

italics,

underline, bold, emphasis, strong emphasis, font selection, colour selection, size selection

e the syntax and semantics are suitable for verification in the Reference Decoder Model

e the syntax is extensible in order to accommodate the expected evolution of text coding

requirements
e the syntax is efficient with respect to coding and parsing
e the syntax allows for error resilience

e the character encoding encompasses the full Latin character set (ISO 8859-1)
e the character encoding is multilingual and allow expansion (ISO 10646-1)
e the syntax allows control over the starting corner, text flow direction and rotation

e the syntax provides additional tags for sub-script, super-script, embedding bitmap (
language specifiers

IEC 16500 is based on the HTML 3.2 Reference Specification (W3C Recommendation 14-Jan-199

support of RFC 2070 Internationalization of the Hypertext Markup Language, aS well as the support

Styl¢ Sheets (CSS). The specification supports the marking of fragments of text,as being in a certairn
writing direction (left to right or right to left), so that proper formatting can be applied to them.

Language specifiers are included in the HTML 3.2 specification. The language is identified with attribu
formed according to RFC 1766, which in turn is based on ISO 639 andiISO 3166. Also superscripts al

are
the

supported in HTML 3.2, as well as alignment attributes on most.elements and selection of colour a
FONT tag. Increased presentational control and greater sepatation of structural and presentation

provided by (Cascading) Style Sheets. Style Sheets also allow targeting for different types of display,
therg might be one stylesheet for typical PC/workstation display, another for display on an ISO/IEC 165(

STU,

ISO
HTM

another for handheld mobile devices, and a fourth fora'‘laser printer.

IEC 16500 text is coded as either a stand-alone <BODY> element or a full <HTML> element, both g
L 3.2. ISO 10646-1 as specified in HTML 3.2 is;used both as the document character set as well as

enc¢ding scheme.

6.2
DAV

1 Decoding requirements on HTML support

IC compliant decoders shall act~upon all HTML 3.2 tags, except the following elements whig

optigpnally acted upon:

all HTML 3.2 deprecated elements; these include: LISTING, XMP.
4l table-based elementsiithese include: TABLE, TD, TH, TR.
dll form-based elements; these include: ISINDEX, FORM, INPUT, SELECT, TEXTAREA.

qll applet or script-based elements (such as JavaScript), which should be parsed, but may not be dis
any alternatetext ALT); these include: APPLET, SCRIPT.

4l client=Side image-map elements; these include MAP.

bjects and

7), including
pf Cascading
language or

tes that are
nd subscripts
nd size using
nformation is
for example,
0 compliant

s defined in
the character

h may be

blayed (except

all URL modification tags; these include: BASE.

pon (in addition

to the HTML 3 2 reference speC|f|cat|on) these mclude LANG DIR, ALIGN Q, SPAN plus addltlonal character
entities.

Tags specified in Cascading Style Sheets, level 1 (W3C Recommendation 17 Dec 1996) shall also be parsed, and it is
recommended that these should be acted upon (in addition to the HTML 3.2 reference specification); these include:
STYLE, STYLESHEET, CLASS, ID.

Additional tags shall be parsed and may either be discarded if no alternative text (ALT) is available, or display the
alternative text if it is available, or may act upon the tag if it is known.
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6.2.2 HTML encoding

ISO/IEC 16500 specifies that HTML 3.2 documents are encoded using a variant of UTF-8 (Amendment 1 to
ISO/IEC 10646-1) so that Unicode characters can be supported directly within HyperText objects. This variant of
UTF-8 specifies the following :

¢ the null byte, (byte) 0O, is encoded using the two-byte format, rather than the one-byte format — this ensures ths
there are no embedded null's in a UTF-8 string.

e Only one-, two- and three-byte formats are used; longer variants are not recognised.
This variant of UTF-8 encoding is also used in the Sun Java virtual machine.

The UTF-8 encoding ensures that the ASCII subset of Unicode is transmitted in a single byte, whilst other Unicode
characters are transmitted in two or three bytes. This approach offers a significant advantage when most characters

within the ASCIT portion of Unicode.
See Clause 6.2.4 for an informative list of DAVIC supported HTML tags.

6.2.3 HTML mapping to MHEG elements

Various elements within an HTML document require a mapping to MHEG elemeénts; these indlude: font-based
elements and colour-based elements.

e Fonts: HTML supports a relative sizing model for fonts, ranging from 1-7»A"mapping between HTML font sizes
and MHEG fonts is to be provided.

e Colours: HTML specifies colours as a 24-bit RGB hex triple, e.g-Z#FF0000. Such colours may be mapped to
MHEG absolute colours by considering the most significant 4 bits of each of the HTML RGB c¢mponents to be
mapped directly to each of the RGB components of an MHEG diGBabsolute colour. By default, the
component of the MHEG RGHBL6 absolute colour may be,considered to be opaque, i.e. 15.

6.2.4 Informative list of supported HTML Tags

In addition to standard SGML entities, such as document type and comments, the support of tags [from HTML3.2 by
ISO/IEC 16500 includes :

Table 6-2.— Examples-of HTML 3.2 tags supported by ISO/IEC 16500

HTML Tag Meaning

A Anchar! create a hyperlink

ADDRESS Address: the enclosed text is an address

B Bold: format the enclosed text as bold

BASEFONT Base font: Specify the font size for subsequent text
BIG Big: format the enclosed text using a bigger font
BLOCKQUOTE Block quotation: the enclosed text is a block quotation
BODY Body: delimit the body of the document text

BR Break: break the current text flow

CAPTION Caption: specify a caption for a table

CENTER Centre: center the enclosed text

CITE Citation: the enclosed text is a citation

CODE Code: the enclosed text is a code sample

DD Definition: define the definition portion of an element in a definition list
DFN Definition: the enclosed text is a definition of a term
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DIR Directory: create a “directory” list

DIV Division: create a division within a document

DL Definition list: create a list of definitions and their terms

DT Definition term: define the term portion of an element in a definition list

EM Emphasis: the enclosed text should be emphasised

FONT Font: set the size / colour of the font

H(1-6) Heading: the enclosed text is a level 1-6 heading

HEAD Head: delimit the head of a document

AR Horizontat Tute draw a horizonmat rale

HTML HTML: delimit the extent of the whole HTML document

I Italic: format the enclosed text as italic

IMG Image: insert an image into the current text flow

KBD Keyboard: the enclosed text is keyboard-like input

LI List item: an item in an ordered or unordered list

LINK Link: define a link between the current document and another docyment
specified in the head — this can be used for CSS

MENU Menu: define a menu list

META Meta information: provide additional infermation about a document

oL Ordered list: delimit an ordered list

P Paragraph: define the start (and\end) of a paragraph

PLAINTEXT Plain text: format the remainder of the document as pre-formatted plain tgxt

PRE Pre-.formatted text: format the enclosed text in its original pre-formatted
version

SAMP Sample: the enclosed text is a sample

SMALL Small: format.the enclosed text using a smaller font

STRIKE Struck.theugh: format the enclosed text as struck through with a horizontgl ljne

STRONG Strong: strongly emphasize the enclosed text

STYLE Style: used for cascading style sheets (CSS)

SUB Subscript: format the enclosed text as a subscript

SUP Superscript: format the enclosed text as a superscript

TITLE Title: specify the title of an HTML document

TT Typewriter text: format the enclosed text in a typewrite (mono-spaced) fot

U Underlined text: format the enclosed text as underlined

UL Unordered list: delimit an unordered list

VAR Variable: the enclosed text is a variable

12 DAVIC 1.3.1a Part 9 (1999) © ISO/IEC 1999 - All rights reserved
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6.3.

6.3.

General requirements for a font format to support DAVIC are listed below. The DAVIC font

ISO/IEC 16500-6:1999(E)

Outline Font Format

1 Requirements

format may be

implemented in a static or dynamic process. For example, a set of fonts may exist in ROM of a set-top unit, and ar
rendered on demand by applications executing within the set-top.

The DAVIC font format can be used by content providers in several ways. First, the content provider may render ot
rasterize the content and produce a MPEG, or PNG data that is then broadcast down to the set-top unit. Secondly f
down loaded applications that require a variety of fonts, servers can dynamically create small DAVIC font objects
that contain only the character data required to image the content, and they are downloaded to the set-top. Once t
application has no further need, the small font objects can be deleted.

Spe

of this document. Those details are available from DAVIC member, Bitstream Inc.
intended to be used by members of DAVIC or developers of DAVIC technology. The requirem
format which extends the current bitmap DAVIC technology is as follows.

cific details about dynamic generation of this format and rendering this format are outside the
The DAVIC

Platform Independent font format: DAVIC requires a byte stream format that:can be trang
platform within a DAVIC network. Network nodes may be running a variety of @pérating system
processors so it is necessary the format is reduced to a byte stream of-known format. Impl
format across processors and operating systems must not favor or require a particular proc
system.

Scaleable outline font format The request for a scaleable cubje”outline format is required
differing resolutions or aspect ratios of the target devices. The format must be capable of sy

Ecope and purpos
font format is
ents for the font

ferred to any

5 on a variety of
ementation of the
£SSor or operatir

to resolve the
pporting multiple

fonts (logical fonts) with a variable number of characters. A he’format must be capable of supporting any font

style or treatment for the purpose of imaging within a DAVIC device. In the event that statig
such as printers are connected to a DAVIC device, thé.format must be suitably rendered in th
output device.

Character Encoding: Digital content that referernces characters within DAVIC environments
UNICODE and the font format must fully suppaert UNICODE.

output devices
b resolution of the

are based on

Default Character Set for Resident Font(s) within DAVIC devicesDAVIC devices may contaifi the 1SO-

Latin 8859-1 character set in a Bitmap onOutline format. It is desirable to extend the current te
character access mechanism to support outline font technology. Augmenting the character
highly desirable so that multi-lingual-digital content can be imaged and displayed. Manufacture
any extra character sets to support target markets within their devices statically or by dynamic
default ISO-Latin 8859-1 character set is always assumed to be within the DAVIC device.

Dynamic Merging of character sets:Character access via UNICODE implies multi-lingual suppgd
accomplished by downleading either bitmap or outline font fragments. The selected font forma
combine font fragments so that font fragments appear as a single font with a single unified char

Memory, Font\Eormat Size and CompressionSize of the outline font format must not burden
devices with-Ghnecessary data (ROM or RAM) or require specialized decompression logic. Th
must be dense or tightly coded, and not require the commercial licensing of data compression

Floating Point Processing:DAVIC compliant network nodes, may not contain a FPP so the
format must not require floating point processing.

Font Effects and Rendering ConsiderationsThe selected scaleable cubic outline font format m

t and UNICODE
bet dynamically i
S may implement
Hownloading. The

rt and can be
[ must be easy tc
acter set.

the DAVIC
e selected forma
ogic.

selected font

st be able to

be rendered as follows:

© ISO/IEC 1999 - All rights reserved

Scaled independently in X and Y to accommodate asymmetric resolutions. Scaling is

also required to

produce bitmaps for devices which have higher resolutions, such as printers which may be connected to th

set-top boxes in the future.

Scale to any arbitrary device context (in case static printouts are desired in the future)

Rotation of characters or text to any angle. This is important for down-loadable applications that wish to

provide these effects. Orthogonal rotations as well as any increment in 10ths of a degree are required.

DAVIC 1.3.1a Part 9 (1999)
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Slanting or Obliqueing or shearing by using a transform matrix rather than requiring an Italic font must be

optionally callable from any application. Usually a shear of 12 degrees is used to obtain an
Shearing must be specified to any angle in 10ths of degree increments.

Anti-aliased to arbitrary levels
Filtered, gamma corrected, colored or blended

Be made transparent or opaque

Italic effect.

e Format and technology availability: DAVIC requires that the selected format be available to DAVIC members
at no charge. DAVIC also requires commercially available technology to dynamically generate the format and
render the format.

e Industry synergy: DAVIC devices may be connected to the Internet in the future, and therefore are expected to

6.3.p
The

6.3.3
To 4

« A default anti-alias bit depth of four.
o A default sub-pixel character placement of one quarter pixel accuracy.

e ['he use of a method for calculation of character stringsand algorithm for rounding to the neare
boundary with the same result as from the method giverxin'the following example :

De capable of viewing Internet content. Synergy with the Internet industry and other standards IS des

DAVIC specification of the format for outline fonts is contained in Annex A of this spécification.

Font Format Specification

Font rendering

Consider the word "DAVIC" to be written at a’§pecified position (x0, y0) in device coordinatg
coordinates should be stored in fractional pixéls. DAVIC recommends to use a 16.16 represent
coordinate in a 32-bit word. In other words,(to describe x and y coordinates each in units of 1/65

The first character 'D' is rendered withcits character origin at the nearest sub-pixel boundary rel
y0). With a sub-pixel accuracy of the recommended 1/4 pixel, the rounded character orig
calculated by:

X = (X0 + 0x00002000) & OXFFFFCO00;
y = (yO + 0x00002000) & 0xFFFFCO000;

The set width of the\!D' is stored in the PFR in metricsResolution units. This is transformed
coordinates by multiplying it by the current transformation matrix (CTM). The CTM is the prod
outputMatrix and_the fontMatrix. The fontMatrix defines the size of the font in pixels per user
outputMatrix-defines the transformation from user units to pixels. Both matrices are express
units. Multiplication of one 16.16 unit by another preserves the full precision except, of coun
ultimate reunding to the nearest 1/65536 pixel.

The-fermal expression for the transformation of the setWidth is:

rable.

nsure consistent text composition of rendering engines, the use of thé following parameters in fhe rendering
progess are recommended :

5t sub-pixel

s. Device
htion of each
b36 pixels.

ative to (x0,
n (x, y) is

nto device
ict of the
unit. The
bd in 16.16
se, for the

| setWidth.x |

VI | x

charwidth |
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= uutput,v:atl t
| setWidth.y | | | 0 |
where the value of charWidth is equal to the PFR-defined set width of the 'D' in metrics resolution units,
multiplied by 65536 and then divided by its metrics resolution.

The current position is then updated by adding (setWidth.x, setWidth.y) to it. Note that the rounding
required to render the 'D' is not incuded in the update to the current position. This avoids any accumulation
of rounding errors across a line and ensures that each character is positioned with the best possible accuracy.
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The updated current position is then used to position the letter 'A'. Like the first character, it is rendered at
the nearest sub-pixel boundary to its current position.

If pair kerning is enabled, the character pair 'D' and 'A' are looked up in the list of kerning pairs for the
currently selected font. If a matching kerning pair is found, the adjustment is transformed into device
coordinates by multiplying it with the CTM and the result added to the current position prior to rendering
the letter 'A'".

If track kerning is enabled, the track kerning adjustment associated with the currently selecter font and the
current nominal point size is also transformed into device coordinates by multiplying it with the CTM and
the result added to the current position prior to rendering the letter 'A'.

If both pair kerning and track kerning apply to an inter-character space, the track and pair kerning
adjustments are added together before transforming the composite adjustment into device coordinates. Thi

o by tr ofo, atio atio It _alea oaneayv ac racicion
IIII'JI\JV\‘\J '.I\-lIUIIIIuII\.lb My JMVIIIU u LIMI I\JI\JIIIIMLIUII \Jr.lblul.l\.lll LAY MIQ\J :III’JIU‘V’\-J PIDU:Q:UII y ellmlnatlng a.

rounding error.

The process of applying intercharacter kerning adjustments and rendering characters-confinues until the 'C
has been rendered. No kerning adjustment is applied after the last character. (i, additiofpal characters ar
appended to the string, the appropriate kerning adjustment should be applied _grior to the fifst character. This
is unlike the first character in a new string.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 9 (1999) 15
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6.4. Language Information

In ISO/IEC 16500 coding of language information shall be based on ISO 639-2. If an elementary stream in a program
represents a specific language, then the ISO 639 descriptor shall be used in the Program Map Table to identify that

language.

In the case of a compressed audio stream with two independent channels, each representing a different

language, both languages shall be identified by first including the 1ISO 639 descriptor for channel 1, immediately
followed by the same descriptor for channel 2.

6.5. Service Information

This clause describes the service information (SI) data which forms a part of compliant bitstreams, in order to provide
the pserwithnformationm toassist T thesefectiomof services andfor events withithebitstrearm—n addition it
provides physical transmission information to enable the set-top unit to access a service.

In I§O/IEC 16500 the Service Information format shall comply to the ETS 300 468 specification.

In afddition, the use of service information in ISO/IEC 16500 shall adhere to the S| implementation|guidelines,

spegified in ETR 211.

6.6

In I90/IEC 16500 the coding of telephone numbers shall be according to the telephone number segme
spegified for the ETSI Sl telephony descriptor in ETSI ETS 300-468. This)permits a common teleph
seginentation to be referenced by application objects in the STU. This would allow, for example th
numper provided as part of a televote service to be automatically modified according to the users wish
number was dialed.

Telephone Numbers

htation format
bne number
e telephone
es before the
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6.7. Compressed Audio

ISO/IEC 16500 compressed audio includes two methods of compression that can be used to realise two sets |
functionalities. These methods are described in the following subsections.

6.7.1 Compressed audio coding using MPEG-1 Audio

MPEG-1 Audio (ISO/IEC 11172-3) shall be coded with the following constraints:

e Compressed audio shall use MPEG-1 Layers | and Il coding (layer = ‘11’ or ‘10’)
e Compressed audio shall be in single channel, dual channel, joint stereo or stereo.

e Compressed audio shall use a sampling rate of 32 kHz, 44.1 kHz, or 48 kHz.

e For Layer |, compressed audio may have each bit rate permitted in the range between 32 and 448 kbits/sec (3
64, 96, 128, 160, 192, 224, 256, 288, 320, 352, 384, 416 and 448) , with the exception of the free format bit rate.

e For Layer I, compressed audio may have each bit rate permitted in the range between .32 and 384 kbits/sec (3
48, 56, 64, 80, 96, 112, 128, 160, 192, 224, 256, 320 and 384), with the exception of the free fgrmat bit rate.

e Compressed audio shall not apply the free format bit rate (bitrate_index = ‘0000Vis forbidden).
e Compressed audio shall have no emphasis (emphasis = ‘00).
e Compressed audio shall include the parity word check (crc_check) in each audio frame.

Note that the bit rate may be switched in compressed audio streams on_ audio frame boundaries.

6.7.2 Compressed audio coding using ATSC A/52 Audio
ATSC A/52 Audio, including support for multichannel surrodndvsound, shall be coded with the folloying constraints:
e ATSC A/52 compressed audio shall be constrained to'a maximum bit rate of 448 kb/s.

Note that the bit rate may be switched in compressediaudio streams on audio frame boundaries.

Further information on coding and carriage of ATSC A/52 Audio in ATSC systems is described in Ahnex L.
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6.8. Scaleable Audio

This subclause describes the information representation of audio content to be used in environments where
scaleability is needed ( i.e. a level of performance beyond the capability of the compressed audio tools in subclause
6.7 ‘Compressed Audio’), such as delivery of audio over bandwidth limited media or over media with contention

(e.g. the internet or intranets with packet loss and variable delay, or over mobile channels), and non-guaranteed rates.

For scaleable audio, ISO/IEC 13818-3 (Second Edition, 1997) shall be used with the following constraints:
e Scaleable audio shall use MPEG-2 Layer Il coding (layer = ‘10")

Scaleable audio shall not apply the free format bit rate (bitrate_index = ‘0000’ is forbidden).

Scaleable audio shall have no emphasis (emphasis = ‘00).

- l lal P H laall Laal +lo -k pu | la le L I | AN la PAH o £
L PLAITAVIT auUulu ofiallr mieiuutcT T pJality VWUTU CITCTUR (LTC__UTTTUR ) TTT TAllT aululu vaotT_ ITAltic.
e Bcaleable audio shall not apply prediction (mc_prediction_on =‘0")
e Bcaleable audio shall not apply multilingual (no_of multi_lingual_ch = ‘000")

e Bcaleable audio decoders shall support a switch in base bit rate and extension bit rate-anjaudio frame boundaries.

6.9] Linear Audio

Linefr audio shall be coded using AIFF-C. The specification of AIFF-C is centained in Annex B of this sgecification.
AIFK-C describes a very versatile audio coding format. In the AIFF-C spegification, the audio sample is|broken into
‘chupks’, four of which must be present in all audio samples: the Form chunk, the Format Version| chunk, the
Extgnded Common chunk, and the Sound Data chunk. The Form chdnk must be present at the beginning of the audio
sample. All other chunks including user defined chunks, referredyte’herein as Private chunks, are allowfed to exist in
any |order after the Form chunk. Multiple instantiations of all. chunks except the Format Version chynk and the
Sound Data chunk are allowed within a sample.

Note : Support of Linear Audio as a real-time streamsin‘future versions of the DAVIC specifications may require
congatenation of objects containing linear audio with a,play back duration of up to 0.7 second each.
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6.10. Compressed Video

Video information shall be coded using MPEG-1 Video (ISO/IEC 11172-2) or MPEG-2 Video (ISO/IEC 13818-2).
For MPEG-1 Video, the data must follow the constrained parameter set, i.e. in the MPEG-1 Video data the
constrained_parameter_flag shall be set to ‘1'. For MPEG-2 Video, the data shall conform to Main Profile syntax.
Next to coding of video up to the standard video resolution as specified in ITU-R 601, DAVIC specifies coding of
video at higher resolutions. Informative Annex L provides examples of video input formats that may be used.

Constraints for the coding of video with a resolution up to ITU-R 601 are specified in Clause 6.10.1. Clause 6.10.2
specifies constraints for the coding of video with resolutions higher than ITU-R 601.

6.10.1 Coding constraints for video with a resolution up to ITU-R 601

6.10.1.1 Main Profile

For the coding of video with a resolution up to ITU-R 601, the constraints defined by MPEG.for the¢ Main Profile at
Main Level (MP@ML) shall apply.

6.10.1.2  Aspect Ratio of 4:3 and Pan Vectors

Compressed video shall have a source aspect ratio of 1:1, 4:3 or 16:9. Specifically, the aspecq ratio_informatio
shall have the value ‘0001’, ‘0010’ or ‘0011". It is recommended that pan vectors for a 4:3 window are included in
the video bitstream when the source aspect ratio is 16:9. The vertical component of each pan vecjor shall be zero.
pan vectors are included, then the sequence_display_extensionsshall be present in the pitstream and tt
aspect_ratio_information shall be set to ‘0010’ (4:3 display). The. display_vertical_size shall pe equal to the
vertical_size _value. The display_horizontal_size shall contain the(résolution of the target 4:3 display. The value of
the display_horizontal_size field may be calculated by the followinhg formula :

display _horizontal_size = (3/4) * (horizontal_size value)

The table below gives some typical examples.

Table 6-3.— Some typical values for display_horizontal_size for 4:3 window in 16:9 pictur

1172

horizontal_sizexVvalue| display_horizontal_size
720 540
704 528
544 408
528 396
480 360
352 264

6.10.1.3 Full Screen

If no sequence _display_extension is present, then the coded picture size shall be any of the valjes from Table 6-
with the required upsampling ratios for full screen display on 4:3 and 16:9 monitors with 720 pixdls per line. Note
that 'DAVIC does not constrain the horizontal display resolution of the STU to 720 pixels; the|applied display

resotution s fulty at thediscretiomof theimptementation:
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Table 6-4.— Horizontal Upsampling Ratios for Full Screen Picture Sizes

coded_picture_siZ& source_aspect_ratio | horizontal upsampling ratios to 720 active pixels per ling
4:3 monitor 16:9 monitor
720 x 576 4:3 x1 x (3/4)Y
16:9 x (4/3)" x1
704 x 576 4:3 x 1% x (3/4)Y
16:9 x (4/3)37 x 1
544 x 576 4:3 x (4/3) x
16:9 x (16/9) " X (413)
528 x 576 4:3 X (4/3) x
16:9 x (16/9) 7 X (4/3)
480 x 576 4:3 x (3/2) x (9/8)Y
16:9 x 2" x (3/2)
352 x 576 4:3 X 2 x (3/2)Y
16:9 x (8/3)" X 2
352 x 288 4:3 x 22 x (3/2)¥2
16:9 x (8/3)27 X2?
720 x 480 4:3 x 1 x (3/4)Y
16:9 x (4/3)" x1
704 x 480 4:3 x1 x (3/4)Y
16:9 x (4/3)" x 1
640 x 480 4:39 x (9/8)° x (27/32)Y
544 x 480 4:3 x (4/3) x
16:9 x (16/9)" X (413)
528 x 480 4:3 X (4/3) x
16:9 x (1619) ” X (4/3)
480 x 480 4:3 x(3/2) x (9/8)Y
16:9 x 27 x (3/2)
352 x 480 4:3 X 2 x (3/2)Y
16:9 x (8/3)" X 2
352 x 240 4:3 x 22 x (3/2)V?
16:9 x (8/3)27 x 22
nofe 1 : this upsampling may be’optional as 16:9 monitors can (in general) be switched to operate in 4:B fnode.
note 2 : also vertical upsampling x 2
note 3: upsampling to.awindow with a width of 704 pixels within an active area with a width of 720 pix¢gls
nofe 4 : in this case.the aspect_ratio_information field may be coded with ‘0001’, indicating an aspect ratip of 1
nofe 5 : x (11/1@)/in"case of 704 active pixels per line
nofe 6 : the eeded_picture_size is defined to be equal to the horizontal_size_value by the vertical_size |value
note 7 : thissupsampling is only applied to the (3/4)x(horizontal_size_value) pixels from the 16:9 picture|tq be
displayed on the 4:3 display

6.10.1.4

Non-Full Screen Pictures

If the sequence_display_extension is present, and the coded picture size is smaller than or equal to the display picture
size, then the display picture size shall be any of the values from Table 6-5, with the required upsampling ratios for
display on 4:3 and 16:9 monitors with 720 active pixels per line. For the purpose of this clause, the coded picture size
is smaller than or equal to the display picture size if both the horizontal size and the vertical size of the coded picture

are smaller than or equal to the horizontal size and the vertical size of the displayed picture respectively.

20
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Table 6-5.— Horizontal Upsampling Ratios For Non-Full Screen Pictures

horizontal upsampling ratitl:s

displayed_picture_siZ2 permitted source_aspect_ratig
coded_picture_size 4:3 monitor 16:9 monitor
720 x 576 <=720 x <=576 4:3 x 1 x (3/4)Y
16:9 X (4/3)" x1
704 x 576 <=704 x <=576 4:3 x 19 x (3/4)Y
16:9 X (4/3)" x 1
544 x 576 <=544 x <=576 4:3 X (4/3) x B
16:9 x (16/9)" X (413)
528 x 576 <=528 x <=576 4:3 X (4/3) x
16:9 X (16/9)" X (4/1)
480 x 576 <=480 x <=576 4:3 x (3/2) X (9/§)”
16:9 x27 x (3/2)
352 x 576 <=352 x <=576 4:3 X 2 x (3/2)Y
16:9 x (8/3)" X 2
352 x 288 <=352 x <=288 4:3 x 22 x (3/q)Y?
16:9 x (8/3)27 x 22
720 x 480 <=720 x <=480 4:3 x 1 x (3/14)Y
16:9 X{4/3)" x1
704 x 480 <=704 x <=480 4:3 x 1 x (3/4)V
16:9 X (4/3)" x 1
640 x 480 <=640 x <=480 4:39 x (9/8)° x (27/32)Y
544 x 480 <=544 x <=480 4:3 X (4/3) x
16:9 x (16/9)" x (4/3)
528 x 480 <=528 x <=480 4:3 X (4/3) x P
16:9 x (16/9)" x (4/3)
480 x 480 <=480 x <=480 4:3 x (3/2) x (9/8)”
16:9 x27 x (3/2)
352 x 480 <=352 x'<=480 4:3 X 2 x (3/2)Y
16:9 x (8/3)" X 2
352 x 240 <=352 x <=240 4:3 x 22 x (3/q)Y?
16:9 x (8/3)27 x 22
note 1 : this upsampling-is-optional as 16:9 monitors can (in general) be switched to operate in 4:3 mode.
note 2 : also verticalupsampling x 2
note 3: upsamplingto a window with a width of 704 pixels within an active area with a width of 72(Q pixels
note 4 : in this-case the aspect_ratio_information field may be coded with ‘0001’, indicating an asgect rati¢ of 1
note 5 : x (£1/10) in case of 704 active pixels per line
note 6 ;~displayed_picture_size is defined to be equal to the display_horizontal_size by the display vertic§l_size
note<Z-xthis upsampling is only applied to the (3/4)x(horizontal_size_value) pixels from the 16:9 pifture tojbe
displayed on the 4:3 display

In the absence of control by the high-level API over the position of non-full screen video, the position of the coded
picture video on the display (as defined by the displayed picture size), is defined by the pan vectors, when includec
If no pan vectors are included, a default position shall be assumed in the center of the displayed picture. If the high
level API takes control over the position, the pan vectors, when included, may be disregarded.

DAVIC supports trick mode for compressed video by indicating the trick mode in the PES packet header in which the
MPEG video data is contained, fully compliant to ISO/IEC 13818-1.
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6.10.2 Coding constraints for video with a resolution beyond ITU-R 601

6.10.2.1 High profile

The allowable parameters shall be bounded by the upper limits specified for the Main Profile at High Level.
Additionally, the MPEG-2 video data shall meet the constraints and specifications described in the following
section$.

6.10.2.2 Syntactical Constraints

The following tables list the allowed values for each of the ISO/IEC 13818-2 syntactic elements which are restricted
beyond the limits |mposed by MP@HL. In these tables conventional numbers denote deC|maI values, numbers
10100) are
to bg mterpreted as a string of binary dIgItS The foIIowmg table identifies parameters in the sequence header of a bit
stream that shall be constrained and lists the allowed values for each.

Table 6-6.— Sequence Header Constraints

Sequence header syntactic element Allowed vallue
horizontal_size_value see Table 6-7
vertical_size_value see Table 6-7
aspect_ratio_information see Table 6=7
frame_rate_code see Table6-7
bit_rate_value< 38.8 Mbps) < 97000
vbv_buffer_size_value <488

6.10.2.3 Compression Format Constraints

Thelfollowing table lists the allowed compression formats:

Table 6-7.— Comptéssion Format Constraints

vertical_size_ horizontal_size__ aspect_ratio_ frame_rate_ progressive_
value value information code sequence
1080 1920 1,3 1,2,3,4,5 1
3,4,5
1035 1920 3 45 0
720 1280 1,3 1,2,3,4,5,6,7)8 1

6 1
720 2,3 3 1
576 3 0
6 1
704 2,3 3 1

! See ISO/IEC 13818-2, Section 8 for more information regarding profiles and levels.
% The additional constraints and specifications are based on ATSC A/53 and, in part, on ITU-R BT.1208.

% Shaded areas describe formats up to ITU-R resolution. This information is provided for convenience and does not
constrain in any manner the functionality for coding of video up to ITU-R 601 resolution.

* Note that 1088 lines are actually coded in order to satisfy the MPEG-2 requirement that the coded vertical size be a
multiple of 16 (progressive scan) or 32 (interlaced scan) and to provide a common coding format for 1035 and 1080.
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vertical_size_ horizontal_size aspect_ratio_ frame_rate_ progressive_
value value information code sequence
3 0
544 2,3 3 1
3 0
528 2,3 3 1
3 0
480 2,3 3 1
3 0
352 2,3 3 1
3 0
2,578 1
1,4 1
720 2,3 5 0
4 0
480 25,78 N
1,4 1
704 2,3 5 0
4 0
2,578 1
640 1,23 14 1
5 0
4 0
544 2,3 1,4 1
4 0
528 243 1,4 1
4 0
480 2,3 1,4 1
4 0
352 2,3 1,4 1
4 0
288 352 2,3 3 1
240 352 2,3 1,4 1

Legend for MPEG-2 coded values

aspect_ratio_information ) 1 = square samples 2 = 4:3 display aspect ratio 3 = 16:9 display asped ratio

frame_rate_code 17h=23.976 Hz 2=24Hz 3=25Hz 4=2997Hz 5=30Hz 6=50H
7=59.94Hz 8=60Hz

progressive_seguence 0 = interlaced scan 1 = progressive scan

6.10.2.4. Sequence Extension Constraints

The following table identifies parameters in the sequence extension part of a bit stream that shall|be constrained &
the video subsystem and lists the allowed values for eashguence_extension structure is required to|be present

after everysequence_header structure.

Table 6-8.— Sequence Extension Constraints

Sequence extension syntactic element Allowed valyies
progressive_sequence see Table 6-7
profile_and_level_indication see Note
chroma_format ‘01
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Sequence extension syntactic element Allowed vallies
horizontal_size extension ‘00’
vertical_size extension ‘00’
bit_rate_extension ‘0000 0000 oooQ’
vbv_buffer_size_extension ‘0000 0000
frame_rate_extension_n ‘00’
frame_rate_extension_d ‘0000 O’

Note: Theprofile_and_level_indication field shall indicate the lowest profile and level defined in

ISO/IEC 13818-2, Subclause 8, that is consistent with the parameters of the video elementary

stream.
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.2.5  Sequence Display Extension Constraints

following table identifies parameters in the sequence display extension part of a bit stream ft
trained by the video subsystem and lists the allowed values for each.

Table 6-9.— Sequence Display Extension Constraints

Allowed-va
‘000!

Sequence display extension syntactic element ues

video_format

EMPTE 274M (value 0x01 in all three cases). While all values deseribed by MPEG-2 are alloy
bmitted bit stream, it is noted that SMPTE 170M values (0x06 in allthree cases) will be the most lik
mmon use.

.2.6 Picture Header Constraints

vbv_delays 45000

D.3 Decoding tool requirements

3.1 Decoding tools for video with a resolution up to ITU-R 601

lutions into the output for‘which the specific STU was designed. When video encoded with 52
erate of 29.97 Hz is delivered to the STU, the STU shall produce a baseband NTSC output signal

b output signal for which the STU was designed. Similarly, when video encoded with 625 lines at a
1z is delivered to,the-STU, the STU shall produce a baseband PAL output signal or some other
Al for which the/STY was designed.

.3.2 Decoding tools for video with a resolution beyond ITU-R 601

IC tools for decoding video with resolutions higher than ITU-R 601 shall decode bitstreams of]
ified\resolutions into the output for which the specific STU was designed. The informative Annex

hat shall be

preferred and default values for color_primaries, transfer_characteristics;-and matrix_coefficients are defined to

ed in the
bly alternate

cases other than when vbv_delay has the value OXFEEF, the value of vbv_delay shall be constraingd as follows:

IC tools for decoding video with resolutions up to ITU-R 601 shall decode bitstreams of all of the¢ specified

b lines at a
br some other
framerate of
video output

all of the
K explains

SO

ecoder can

implementation examples for providing compatibility with each video format such that each

decode and display each DAVIC input bitstream resolution.

® At some point in the future, the color gamut may be extended by allowing negative values of RGB and defining the
transfer characteristics for negative RGB values.
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6.11. Still Pictures

Each still picture shall be encoded as an MPEG-2 Intra Frame; see ISO/IEC 13818-2. In the case of a series of st
pictures with a presentation schedule associated to a time base (e.g. a series representing a slide show), then the
picture feature of MPEG-2 Systems (ISO/IEC 13818-1) shall be used. For the definition of still pictures in terms of
MPEG Systems refer to Clause 2.1.52 of ISO/IEC 13818-1. In the case of a single still picture (bitmap), only
ISO/IEC 13818-2 applies.

6.11.1 Normal resolution still pictures

For still pictures with coded picture size smaller than or equal to 720 pixels by 576 lines, the picture size constraint:
specified in Clause 6.10.1 apply.

6.11.2 Higher resolution still pictures

For still pictures with coded picture size larger than 720 pixels by 576 lines, the picture size\constfaints specified ir
Clause 6.10.2 apply.
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6.12. Compressed Graphics

6.12.1 Requirements

The following prioritized list of criteria and requirements for compression of graphics have been identified. A larger
value indicates a lower priority.

Ease and speed of software implementation in a STU
Minimum use of memory in the STU
Visual appearance while decoding is in progress in the STU

Lossless

Hfficiency of compression

2 T o

Tlechnology available without IPR royalty

6.12.2 Format for Compressed Graphics

In I$O/IEC 16500 compressed graphics shall be coded using ETS 300 743, also known as the DYB subtitling
system.

6.12.2.1 Real-Time Compressed Graphic streams

If the presentation of the graphics is associated to the decoder system time-elock (STC as defined in ISP/IEC 13818-
1) tHen ETS 300 743 is fully applicable.

6.122.2  Single bitmaps with Compressed Graphics

In the case of single bitmaps with compressed graphics of which the presentation is not associated to a fime base then
each bitmap is represented by a “Region Composition Segment” followed by each “Object Data Segment” referred
to; for the definition of these segments refer to Clauses:1.8.2 and 1.8.4 of ETS 300 743. For decoding ajsingle bitmap
with[compressed graphics a separate colour palettemay be available that fully complies to the “CLUT definition
seginent” as specified in Clause 1.8.3 of ETS 300.743. For single bitmaps with compressed graphicq the encoded
valug of the following fields of Region Composition Segments, Object Data Segments and CLUT| Definition
Segments may be disregarded at decoding:

e Dpage id

e legion_id

e [egion_version_number
e pbject_version_number.

e [CLUT-version_numbep

6.12.2.3 Defatt-CLUT for single bitmaps with Compressed Graphics

ISOJIEC 16500 ‘specifies a default CLUT for single bitmaps with compressed graphics. The default CLUT is
applicable.when the use of no other CLUT is specified in this bitmap. A Visible Object, when referring fo a Palette
Objeact,7will interpret specified IndexColours as entries in the default CLUT, except for Bitmap objects that use any
spegific Palette Object.

6.12.2.3.1 Requirements

The default CLUT for use by single bitmaps with compressed graphics is to meet the following requirements :
e the default CLUT shall define a CLUT with 256 entries

e the default CLUT shall support transparency values of 0 %, 25 %, 50 %, 75 % and 100 %

¢ the colours defined by default CLUT shall have a perceptually uniform distribution over the colour space
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o the default CLUT shall leave some colours available for private use

e the colours defined by the default CLUT, when used in an STU implementation as the basic colours for the

presentation of graphic images, are suitable for rendering any graphic image

e the R, G and B components of the colours defined by the default CLUT are orthogonal, i.e. quantization of a
random colour towards a colour defined by the default CLUT is possible for each R, G or B component

independently of the value and quantization of the other components.

6.12.2.3.2 Default CLUT characteristics

To meet the above requirements, a default CLUT is defined with properties as given in the following table, where for
each transparency level the total number of CLUT entries is given, as well as the quantization levels for the Red

Green _and Blue component of the colour associated to the entrv. Each possible combinati

n of componer

guantization levels is allowed for. As a consequence the total number of entries per transpareney
multiplying the number of quantization levels of the Red, Green and Blue components for that)tr

The default CLUT reserves 12 entries for private use.

Table 6-9.— Default CLUT characteristics

Transparency Total number of Quantization Quantization Quantization
level CLUT entries levels for Red levels for Green Jevels for Blue
0% 135 5 levels : 9 levels : 3levels :
(fully opaque) 0, 63, 127, 191} 0, 31, 63, 95;127) 0, 127, 255
255 159, 194,\-223
255
25 % 56 4 levels : 7 levels : 2 levels :
0, 85, 170, 255 0, 42, 85, 127/ 0, 255
170, 212, 255
50 % 36 3 levels : 6 levels : 2 levels :
0, 127, 255 0, 51, 102, 153| 0, 255
204, 255
75 % 16 2evels : 4 levels : 2 levels :
0, 255 0, 85, 170, 255 0, 255
100 % 1 - - -
(fully transparent)
privately defined | 12 privately defined| privately defined  privately defintfd

6.12.2.3.3

Default CLUT specification

The colours of the default CLUT are defined in Annex C of this specification.

level is found b
hnsparency level.
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6.13. Compressed Character Data

Compressed character data shall be coded using SCTE DVS/026, defined by the Society of Cable
Telecommunications Engineers (SCTE).

6.14. Network Graphics

As format for Network Graphics DAVIC supports the PNG format as defined by the World Wide Web Consortium
(W3C Recommendation 01 October 1996, available at http://www.w3.org/TR/REC-png-multi.html).

28 DAVIC 1.3.1a Part 9 (1999) © ISO/IEC 1999 - All rights reserved


https://standardsiso.com/api/?name=fa4563ea6f041584a43c5dd1df4e0b4e

ISO/IEC 16500-6:1999(E)
7. Monomedia Streams

7.1. Types of Monomedia Components

DAVIC distinguishes three types of monomedia components. The first type are implied monomedia components;
implied components are either included within other monomedia components (e.g. characters within text) or are
implied by some other mechanism defined by DAVIC, such as the use of Service Information within an MPEG-2
Transport stream. The monomedia components which are not of the implied type are one of the two following types :

e Monomedia streams. The monomedia components of which the presentation requires synchronization with ¢
time base are represented as monomedia streams. For such synchronlzatlon the mechanrsms provided by MPI

FC 13818-1, eac

monomed|a stream is packetrzed in PES packets
e Stand-alone monomedia components. Monomedia components that do not require synchronigation with a time

base at play back, are referred to as stand-alone monomedia components. Stand-alene monpmedia compone

are not packetized in PES packets.
Table 7-1 defines which type each DAVIC defined monomedia component may take,) Some monomedia component
can be of more than one type, specifically they can be a monomedia stream and a stand{alone componer
Specifically a graphical object may either be a single bitmap (such as a, button for user contrgl) or a graphica
representation of text used within a graphical stream for subtitling. Furthermiare a still picture may b a single bitmap
e.g. representing a background for a downloaded application, or may bepart of a series of still pictlires representing
slide show.

Table 7-1.— Types of monomedia cemponents

Monomedia component Representation

Characters impliedscomponent, e.g. in Text and Service Information

Text stand<alone component

Outline Fonts stand-alone component

Language Information implied component, e.g. in Text and Service Informgtion

Service Information implied component in MPEG-2 Transport Stream

Telephone Numbers implied component, e.g. in downloaded Application

Compressed Audio stream

Scaleable Audio stream

Linear Audio stream

Compressed Video stream

Still Picture~sefies stream

Still Pigture bitmap stand-alone component

Compressed graphic real-time stream stream

Compressed graphic bitmap stand-alone component

f‘nmprnccnr‘l character data stream stream

Network graphic bitmap stand-alone component
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7.2. Real-time and Stored Monomedia Streams

For monomedia streams ISO/IEC 16500 distinguishes real-time streams and stored streams, which differ in the
process which drives their play back.

e The playback of real-time streams is real time driven; real-time streams are played back in reference to a time
base which is controlled by the PCR fields from the MPEG-2 Transport Stream that contains the real-time stream.
With real-time streams the timing of the decoding and presentation in an STU is controlled by the characteristics
of the stream during the delivery of the stream to the STU.

e The timing of the playback of stored streams is controlled by an application. The stream is stored in STU memory,
providing the functionality of a local server that can be controlled from an application that also resides in the
STU. As an example, in a certain application it may be possible for the user to play back a stored stream by
pushing a specific button on a Remote Control.

Alsg transmission requirements differ for real-time streams and stored streams. In the case of realfime streams,
congtraints for real-time delivery apply to avoid problems such as buffer underflow andyoverflow. For

synghronization of real-time streams and stored streams during playback, the mechanisms_previded by ISO/IEC
13818-1 are applied by ISO/IEC 16500. Therefore monomedia streams are stored in PES packets.

While the data structure used to carry real-time streams and stored streams in PES packets is the game, there are
impgrtant consequences for the encoding and interpretation of PTSs and DTSs. In the-case of real-time streams the
time| base of the program is used, as specified in ISO/IEC 13818-1 for MPEG audio and MPEG video. For real-time
AC-B audio streams the time base of the program specified in ISO/IEC 13818-%,is“also used. In the dase of stored
streams an independent time base may be used, but the phase of the time base“for playback of the sfored streams is
detegrmined by the application. Each time a stored stream is played back, the\time base (system time clgck) starts with
a value of zero.

Table 7-2 summarizes for each ISO/IEC 16500 non-implied monomedia component whether it can be|defined as a
real{time stream, as a stored stream object and whether it is contained in a PES packet.

Table 7-2.— Real-time stream, stored stream and use 0f.\PES packets per monomedia componeng

Monomedia component (non-implied) Real-time strearln Stored stream  contained in PES ;elckets
Text no no no
Ouptline Fonts no no no
Cpmpressed Audio yes yes yes
Sgaleable Audio yes yes yes
Linear Audio no yes yes
Cpmpressed Video yes yes yes
S{ill Picture series yes yes yes
Siill Picture bitmap no no no
Cpmpressed graphie‘real-time stream | yes yes yes
Cpmpressed graphic bitmap no no no
Cpmpressed/character data stream yes no no
Netwark graphic bitmap no no no
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7.3. Carriage of Monomedia Streams in PES Packets

Monomedia streams are carried in PES packets, with the only exception of Compressed Character Data. One of tl
advantages of applying PES packets is that they provide a general structure with the following major features :

¢ identification of monomedia components.

e association of Time Stamps with monomedia streams. Time Stamps (PTSs and DTSs) are essential to ensu
synchronisation and to ensure correct buffer behavior in the T-STD defined in ISO/IEC 13818-1 and in the

Reference Decoder Model for contents decoding defined in ISO/IEC 16500.
e association of trick mode operation with monomedia streams, specifically compressed video.

e association of copyright information with monomedia streams.

7.3.1 Packetization of MPEG- and ATSC-defined Components

The packetization of MPEG- and ATSC-defined monomedia streams in PES packets shall fully‘com
1. In addition the following constraints shall apply :

¢ In the case of a stored stream containing compressed audio, the first byte of the\first PES pad
the stored stream shall be the first byte of an MPEG or AC-3 audio frame, j.€xthe first byte o
addition the last byte of the last PES packet containing data from the stored stream shall be th

ply to 1SO13818-

ket with data fror
a sync word. In
e last byte from @

audio frame. Consequently, each stored audio stream must have an integer’number of audio frames.

e In the case of a stored stream containing compressed video or a series of still pictures, the fi
PES packet with data from the stored stream shall be the first byté of a sequence_start _coq
PES packet_length field shall not be encoded with the value 6f zero. The sequence header §
start code shall be followed immediately by an I-picture, optionally preceded by a GOP heade
the last PES packet containing data from the stored stream shall be the last byte of a s

st byte of the firs
e. In addition, th
ssociated with th
. The last byte of
quence_end_coc

Consequently, each stored video or still picture stream4nust have an integer number of video flames.

7.3.2 Packetization of DVB-defined Components
The packetization of DVB subtitling in PES packets shall fully comply to ETS 300 743.

7.3.3 Packetization of DAVIC-defined Components

The packetization in PES packets of monomedia streams with a coding format defined by ISO/IEC
in Annex D of this specification.

7.4. Packetization of Compressed Character Data

16500 is definec

Compressed character data are carried in MPEG private sections, defined in ISO/IEC 13818-1. The packetization

Compressed Character Data within private sections shall fully comply to SCTE DVS/026.
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8. Transport of Monomedia Streams and Components

8.1. Transport of Real Time Streams

Real time streams are mapped directly to the MPEG-2 Transport Stream, without using DSM-CC. For real-time
streams containing compressed audio, compressed video, or a series of still pictures, the mapping shall comply to
ISO/IEC 13818-1. In the case of ISO/IEC 16500 defined compressed graphics, the mapping shall comply to ETS
300 743. In the case of Compressed character data the mapping shall comply to SCTE DVS/026.

8.2. Transport of Stored Streams

In 1I30/IEC 16500 the transport method of stored streams depends on whether upstream information flow is used by
the glelivery system. For applications which utilize upstream information flow, the stored streams may)be transmitted
in rgply to the DSM-CC File Read function (refer to clause 7.3.8.1; file access) with the UNO remate prqcedure call,
datg representation and transport mechanism (refer to clause 7.2.2, user-to-user interactioni(7:3.1 D$M-CC option
choices summary; and 7.3.2, remote procedure call) as specified in ISO/IEC 16500-5.-‘Alternatively|, the stored
streqms are transmitted in “User-to-User-Object Carousels” within MPEG-2 Transport Streams, using private MPEG-
2 segtions, as specified by DSM-CC.

8.3 Transport of Stand-alone Monomedia Components

To tfansport stand-alone monomedia components the same mechanisms-are used as for stored stregms; see Clause
8.2.
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9. Application Format

9.1. Application Interchange Format

To deliver multimedia information to STUs in an interoperable way, applications shall use the MHEG-5 final form
interchange format, as defined by ISO/IEC 13522-5. The ASN.1 notation and encoding, as defined by Annex A of
ISO/IEC 13522-5, shall be used to interchange MHEG-5 objects. This format defines the semantics and the encodin
of the multimedia and hypermedia objects. Subclause 9.2 below specifies the MHEG-5 options whose support by th
DAVIC platform is mandatory or optional, as well as the semantic extensions to MHEG-5 related to the DAVIC
application domain.

To deliver program code to STUs in-an infnrnpnrnhln WAy, :\pplir:\finne shall use the MHEG-5 Inte Changedprogran

class to encapsulate JA%4V code, according to the semantics and encoding defined by ISO/IEC 18$22-6. Java VM
classes are called from MHEG-5 objects using the MHEG-5 Call and Fork actions.

The Java VM code interchange unit is a Java VM class. Java VM classes shall be enceded as defitdddsy the
File Format section of theJava Virtual machine specificatiol Java class encapsulates‘data and|methods that
consist of sequences of instructions. The instruction set is defined bavhé/irtual machine instruction|sseéction

of theJava Virtual machine specification

® Java is a trademark or a registered trademark of Sun Microsystems, Inc.
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9.2. MHEG-5 Profile for the DAVIC Application Domain

This subclause specifies the features of ISO/IEC 13522-5 that shall be supported by the DAVIC application domain,
according to the application domain definition principles set by Annex D of ISO/IEC 13522-5.

9.2.1 Obiject Interchange Format

The ASN.1 notation defined in Annex A of ISO/IEC 13522-5 shall be used as the application interchange format of
ISO/IEC 13522-5, as well as the Distinguished Encoding Rules (DER) for the encoding of the interchanged objects.

9.2.2 Set of Classes

The fnllnwing set of MHFG-5 classes shall be mandamry'

Action, Application, Audio, Bitmap, BooleanVariable, ContentRefVariable, DynamicLineArt, EntryField,
HotSpot, HyperText, IntegerVariable, InterchangedProgram, Link, ListGroup, ObjectRgfVariable,
OctetStringVariable, Palette, PushButton, Rectangle, RemoteProgram, ResidentRrogram, RTGraphics,
Scene, Slider, Stream, SwitchButton, Text, TokenGroup, Video.

9.2|3 Set of Features

The(set of mandatory and optional features shall be as defined in Table 9-1.

Table 9-1.— Feature requirements

Feature Requirement

Caching Optional
Cloning Mandatery

Free moving cursor Optional
Scaling (Video and Bitmap) Optional
Stacking of Applications Optional

Trick modes Optional
Ancillary connections Optional

9.2}4 Content Data Encoding
DAVIC specifies the content/data encoding as defined in Table 9-2.

Table 9-2.— Content Encoding

Typeref content Specification (Data Types) Hook values Claluse
~ont enceding format ISO/IEC 16500 defined Outline Font Forpnat 1 6.3
Palette encoding format CLUT Definition Segment (ETS 300 43) 1 6.12.2.2
ifmap encoding format reserved T

MPEG-2 Intra frame 2 6.11

Region Definition Segment (ETS 300 743)| 3 6.12.2.2

PNG bitmap 4 6.14
Text encoding format Subset of HTML 3.2 1 6.2
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EntryField encoding format Characters encoded according to ISO 10646- 6.1
1 (Unicode) or according to 1ISO 8859-1,
depending on the value of the CharacterSat
Attribute of the Entryfield
HyperText encoding format Subset of HTML 3.2 1 6.2
Stream encoding format video: MPEG-1 Video (ISO/IEC 11172}2)? 6.10
MPEG-2 Video (ISO/IEC 13818-2) 6.10
audio: MPEG-1 Audio (ISO/IEC 11172-3 6.7.1
rtgraphics: DVB Subtitling (ETS 300 743) 6.12.2.1
video: MPEG-2 Still (ISO/IEC 13818-2) |22 6.10
audio: MPEG-1 Audio (ISO/IEC 11172-3 6.7.1
rtgraphics: DVB Subtitling (ETS 300 743) 6)12.2.1
video: - 33
audio: DAVIC Linear Audio (AIFF-C) 6.9
rtgraphics: -
video: MPEG-1 Video (ISO/IEC 11172:2}4? 6.10
MPEG-2 Video (ISO/IEC 13818-2 6.10
audio: AC-3 Audio (ATSC A52) 6.7.2
rtgraphics: DVB Subtitling (ETS$S300 743) 6.12.2.1
video: MPEG-2 Still ISONEC 13818-2) |52 6.10
audio: AC-3 Audio (ATSC A52) 6.7.2
rtgraphics: DVB Subtitling (ETS 300 743) 6.12.2.1
video: MPEG-1 Video (ISO/IEC 11172-2) 6 ? 6.10
MPEG-2 Video (ISO/IEC 13818-2 6.10
scaleable audio: MPEG-2 Audio (ISO/IEC 6.8
13818-3, layer Il)
rtgraphics: DVB Subtitling (ETS 300 743) 6.12.2.1
video: MPEG-2 Still (ISO/IEC 13818-2) |72 6.10
scaleable audio: MPEG-2 Audio (ISO/IEC 6.8
13818-3, layer II)
rtgraphics: DVB Subtitling (ETS 300 743) 6.12.2.1
LineArt encoding format (None specified)
CursorShapeé encoding format (None specified)
InterchangedProgram encodingMHEG-6 (ISO/IEC 13522-6) 1 9.1
format
Note 1 : Only for use by bitmaps coded in the Region Definition Segment format

“stream” or “memory”.

“memory”.

Note 2 : For Stream objects with ContentHook 1, 2, 4, 5, 6 and /, the value of the attribute Storage

Note 3 : For Stream objects with the ContentHook 3, the value of the attribute Storage shall be

shall be

9.2.5 Attribute Encoding

DAVIC specifies the attribute encoding as defined in Table 9-3.
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Table 9-3.— Attribute Encoding

Attribute Specification (Data Types)

Permissible FontAttributes “<style>.<size>" with <style> being “plain”, “bold”,
“italic”, “bold-italic”, “emphasis” or “strong”, and <size
being an integer.

e.g. “bold-italic.20”

\'4

Permissible FontNames “fixed” specifying a font with a fixed spacing
“proportional” specifying a font with proportional spacing
TransitionEffects See Clause 9.2.11
CharacterSet 1:1SO 8859-1 (Latin)
2:1SO 10646-1 (Unicode)
AbsoluteColour RGBa32, that is coding of graphics in 32 bits per_pikel,

allocating 8 bits to the Red, Green and Blue compongnts,
as well as 8 bits for the translucency compongnt) Thej first
three bytes are unsigned integers, providing.the valje of
the red, green and blue components ,of the pixel
respectively. The value 0 indicates migitum value, while
the value 255 indicates maximum/value. The last pyte
specifies the transparency level oftthe pixel. The valuejzero
indicates an opaque pixel, while the value 255 indidates
full transparency. The value shall be coded as the|big-
endian octet string representation of the integer value.

9.2]6 Userlnput Registers
DAVIC specifies the following InputEventRegisters defined in Table 9-4.

Table 9-4- InputEventRegisters

Register # UserlnputEventTag Name

1 1 Up
2 Down
3 Left
4 Right
5< 14 0,1,2,3,4,5,6,7, 8,9, respectively
15 Select
16 Exit
17 Help
18-99 Reservedforfuture-specification:
>99 Vendor specific

2 1 Up
2 Down
3 Left
4 Right
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5-14 Forbidden

15 Select

16 Exit

17 Help

18-99 Reserved for future specification.
>99 Vendor specific

Q2 7 Constraints on the lUse of \ariables

The use of IntegerVariables shall be restricted as defined in Table 9-5.

Table 9-5. — Constraints to IntegerVariables

type of value

default value

Size min value max-’value

signed integer 0

32 bits -214783648 ) 1214783647

9.2.8 Semantic Constraints on the MHEG-5 Applications

Table 9-6 provides a list of constraints that each MHEG-5 applications shall apply to features of |
STUs may support the features to a higher or lesser degree.

Table 9-6. —Feature.Constraints

Feature

Constraint

SO/IEC 13522-5.

SceneCoordinateSystem(X,Y) The “following coordinate systems are suppprted:.
720x576, 720x480, 640x480 and 1080x1920.
SceneAspectRatio(W,H) The following aspect ratios are supported: 1/1, 4B and
16/9.
MultipleRTGraphicsStreams(N) One active RTGraphic stream at a time.
MultipleAudioStreams(N) One active MPEG-1 audio stream at a time and odne
active AIFF-C audio stream at a time.
MultipleVideoStreams(N) One active video stream at a time.
OverlappingVisibles(N) No constraint.
Cloning Mandatory
9.2.9 -EngineEvent
The 'DAVIC application domain reserves no particular value of EngineEvent. This is left to |[the application

developer.

9.2.10 GetEngineSupport

DAVIC specifies no other strings for the GetEngineSupport action than the ones listed in ISO/IEC 13522-5.
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9.2.11 TransitionEffect Parameter of the TransitionTo Elementary Action

To support transition effects between Still Picture Compositions in ISO/IEC 16500, the TransitionEffect parameter of
the TransitionTo elementary action can be used, as specified in this Clause. For a graphical description of the
transition effects see Annex M.

The TransmissionEffect parameter consists of 32 bits. The structure of the parameter is as follows :

Transition Effect Parameter: [parameter_1] [parameter_2 ] [parameter_3] [parameter_4] [parameter_5]
[parameter_1] : Parameter_1 is 7 bits field of type uimsbf which defines transition effect type
[parameter_2] : Parameter_2 is 3 hits field of type uimsbf which defines number of splits

[parameter_3] : Parameter_3 is 6 bits field of type uimsbf which defines duration of effect time

[parameter_2] Parameter_2 15 8 DIts fiefd of Type uimsbf which defines horizontal position of effgct start
[parameter_5] : Parameter_5 is 8 bits field of type uimsbf which defines vertical position of effect|start
Table 9-7. —TransitionEffect parameter of “TransitionTo” action
No. || Transition Effect type Abbrevia-|Para- |Para- |Para- |Para- ¢ |Para-
tion meter_1 [meter_2 |meter_3 |metefc4d{meter_5
0 Reserved 00
1 ||Simple cut CuT 01
2 Dissolve DIS 02 T
3 ||Vertical wipe (top to bottom) WVD 03 T
4  [[Vertical wipe (bottom to top) WVU 04 T
5 Horizontal wipe (left to right) WHR 05 T
6 Horizontal wipe (right to left) WHL 06 T
7 ||Wipe that vertically opens from tpVO 07 T Y
center
8 ||Wipe that vertically closes from botVC 08 T Y
top and bottom
9 ||Wipe that horizontally opens from {N&HO 09 T X
center
10 ||Wipe that horizontally closes froWwHC 0A T X
both left and right
11 || Square wipe (open) WRO 0B T X Y
12 ||Square wipe (close) WRC oC T X Y
13 || Vertical splitwipe (top to bottom) WDD 0D N T
14 || Vertical split wipe (bottom to top) wDU OE N T
15 |[Horizontal split wipe (left to right) WDR OF N T
16 || Harizontal split wipe (right to left) WDL 10 N T
17 |Vertical slide-out (top to bottom) SOD 11 T
18 |Vertical slide-out (bottom to top) SOu 12 T
19 |Horizontal slide-out (left to right) SOR 13 T
20 [Horizontal slide-out (right to left) SOL 14 T
21 |Vertical slide-in (top to bottom) SID 15 T
22 |Vertical slide-in (bottom to top) SIU 16 T
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Table 9-8. —Number of splits

supported by DAVIC the start positions of the split-effects are defined in Table 9-9.

Parameter Value

Number of splits

0x0

0x1

0x2

0x3

0ox4

0x5

cof o] | W| N| O

0x6

10

0ox7

Reserved

23 |Horizontal slide-in (left to right) SIR 17 T

24 |Horizontal slide-in (right to left) SIL 18 T

25 | Vertical roll (top to bottom) RVD 19 T

26 |Vertical roll (bottom to top) RVU 1A T

27 |Horizontal roll (left to right) RHR 1B T

28 |Horizontal roll (right to left) RHL 1C T

29 |Reserved 1D

30 |Reserved 1E

3t—Reserved =

32 |Reserved 20

33 |Reserved 21

34 |Reserved 22

35 |Reserved 23

36 |Half vertical roll (top to bottom) RPD 24 T Y
37 |Half vertical roll (bottom to top) RPU 25 T

38 |Half horizontal roll (left to right) RPR 26 T X

39 |Half horizontal roll(right to left) RPL 27 T

40 |[Reserved 28-7E

The symbols used in Table 9-7 indicate the following;

N: An unsigned integer, specifying the number of splits as defined in Table 9-8. For the coordinate systems

Table 9-9. —Start positions of split-effects with n splits per Coordinate System

Transition
Effect
number

Effect

Transition Effect type with Spljt

Start position in Coordinate System (x * y)

Supported coordinate systems by DAVIC : (720 * 516),
(720 * 480), (640 * 480), and (1920 * 1080). Note : the
most left pixel and the top line have index value zejo.
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13 Vertical split wipe (top tqlines (y*(n-k)/n), where k=n, n-1, .., 1 and wih
bottom) truncation to zero after division.

14 Vertical split wipe (bottom to lines ((y-1) - (y*(n-k)/n)), where k=n, n-1, ..., 1 and wj|th
top) truncation to zero after division.

15 Horizontal split wipe (right to pixels (x*(n-k)/n), where k=n, n-1, ..., 1 and wih
left) truncation to zero after division.

16 Horizontal split wipe (left tq pixels ((x-1) - (x*(n-k)/n)), where k=n, n-1, ..., 1 ahd
right) with truncation to zero after division.

T: An unsigned integer, specifying the duration time of the effect, with an inclusive range of 0 — 63 indicating
the durafion time of the fransifion effect in units of 0.5 seconds.

X: An unsigned 8 bit integer, specifying the horizontal start position of the effect. The horizontalstart position
indicates the horizontal index of the pixel of the coordinate system where the effect starts. The most left
pixel of the coordinate system has index zero. For the four coordinate systems supported by DAVIC, 720 x
576, 720 x 480, 640 x 480 and 1920 x 1080 (see Table 9-6) the horizontal index of-the pixel whegre the effect
starts is defined by the formula in Table 9-10. If an index value larger than the index of the most right pixel
of the coordinate system is indicated, then the effect is indicated to start at the-most right pixel| Table 9-10
also specifies the range permitted for X.

Table 9-10. —Coding of horizontal index of pixel where the-effect starts
Horizontal resolution of Horizontal index of pixe|] Permittéd range of
Coordinate System where effect starts (inclusive)

640 4*X 0- 160
720 4*X 0-180
1920 8*X 0-240

Y: An unsigned 8 bit integer, specifying theWertical start position of the effect. The vertical stgrt position
indicates the vertical index of the line of the coordinate system where the effect starts. The top line of the
coordinate system has index zero. Fotthe four coordinate systems supported by DAVIC, 720 x 576, 720 x
480, 640 x 480 and 1920 x 1080 (see Table 9-6) the vertical index of the line where the effect starts is
defined by the formula in Table 9-11. The formula is defined such that the effect can be defined to start in
the exact center position of the coordinate system. If an index value larger than the index of thgd bottom line
of the coordinate systemsis\indicated, then the effect is indicated to start at the bottom line. Taljle 9-11 also
specifies the range permitted for Y.

Table'9-11. —Coding of vertical index of line where the effect starts.
Vertieal resolution of Vertical index of ling Permitted range of
Goordinate System where effect starts (inclusive)

480 2xY 0-240
576 4*Y 0-144
1080 8*Y +4 0-134

9.2.12 MHEG-5 Resident Programs

In order to improve the functionality of MHEG-5 applications, DAVIC has defined a set of MHEG-5 resident
programs. These MHEG-5 resident programs offer the following facilities in a platform independent fashion :

The ability to retrieve and manipulate date information
The ability to request a random number
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e The ability to manipulate strings
e The ability to convert an OctetString to a ContentReference or an object reference.

Date and Time functions

MHEG-5 Random Number function

Run-Time Engine | String Manipulation functions

Miscellaneous functions

FormatDate() - Format a string.representing a date according to a specifiable format

Figure 9-12. — MHEG-5 resident programs

Date and Time functions

GetCurrentDate() - Retrieves the current date and time
Synopsis:
GetCurrentDate(date, time)
Arguments:
output IntegerVariable date
output IntegerVariable time
Description:

Retrieves the current date and time. The argument date is the Modified Julian date which|is encoded as th
number of days since Midnight on November 17, 1858 and the argument time is the current time encoded a
the number of seconds since midnight. The date and time values repas#ime

Synopsis:
FormatDate(dateFormat, date, dateTime, datestring)
Arguments:
input~, GenericOctetString dateFormat
inpu?  Genericlnteger date
input  Genericinteger dateTime
output OctetStringVariable dateString
Deéscription:

Returns a string in the argument string dateString formatted according to the string arguinent dateFormat
The function also takes the argument date as a date encoded as the Modified Julian date (number of day

since Midnight on November 17 1858) and the argument dateTime as the number of seconds since midnight
The argument string dateString is the same as the dateFormat string except for the field codes (definet
below) which start with a ‘%’ character. Where encountered in the dateFormat string, the field codes must
be replaced by the indicated part of the date. The following field codes have been defined:

‘%Y’ Year, 4 digits
‘%y’  Year, last 2 digits
‘%X’ Month, with padding zero (01-12)
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9.2.

‘%X’ Month, without padding zero (1-12)
‘%D’ Day, with padding zero (01-31)
‘%d’  Day, without padding zero (1-31)
‘%H’  Hour, with padding zero (00-23)
‘%h’  Hour, without padding zero (0-23)
‘%I’ Hour, with padding zero (01-12)
‘Yoi’ Hour, without padding zero (1-12)
‘%M’ Minutes, with padding zero (00-59)

‘%om’  Minutes, without padding zero (0-59)

GetDayOfWeek() - Returns the day of the week

2.2

Random() - Returns a randem number

‘%S’ Seconds, with padding zero (00-59)
‘%s’  Seconds, without padding zero (0-59)
‘%A’ AM/PM indication

‘%a’ am/pm indication

‘%%’ single“%” character

The following is an example of the use of this function at June 4, 1995<at16:56, when the inp
dateFormat “%Y-%x-%d %I:%M %a” results an output argument dateString of “1995-6-4 4:56 pr

Synopsis:

GetDayOfWeek(date, dayOfWeek)
Arguments:

input  Genericinteger date

output IntegerVariable dayOfWeek
Description:

Returns the day of the week. From_the input argument date in the Modified Julian form, th

dayOfWeek returns an integer starting from O representing Sunday, 1 Monday, 2 Tuesday ...

representing Saturday.

Random Number funetion

Synopsis:

Random(num, random)
Arguments.

input  Genericlnteger num

output IntegerVariable random

it argument

n".

P argument
until 6

Description:

Returns a random integer number between 1 and num (inclusive).

9.2.12.3  String Manipulation functions

In this clause a number of character string manipulation functions are defined; strings are either octet or double octet
based. The semantics of a string are transparent to the string manipulation functions; that is the manipulation on a

string is independent of the representation of the string. For example, when a string includes escape sequences, the

octets representing such sequence are treated in the same way as any other octets.
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e GetStringLength() - Returns the number of octets within the string
Synopsis:
GetStringLength(string, length)
Arguments:
input  GenericOctetString string
output IntegerVariable length
Description:

Returns in the output argument length the number of octets within the input argument string.

e GetSubString() - Extracts a sub-string from a string

Synopsis:

GetSubString(string, octetLengthSearch, beginExtract, endExtract,
stringResult)

Arguments:
input  GenericOctetString string
input  Genericlnteger octetLengthSeargeh
input  Genericlnteger beginExtract
input  Genericlnteger endExtract
output OctetStringVariable stringResult
Description:

Extracts part of a string from an octet specified\by argument beginExtract upto the ogtet specified by
argument endExtract. The octets specified by the beginExtract and endExtract arguments|are included. Th
substring is returned in the argument stringResult. The first octet in the string starts at index 1. A string can
be octet based or double octet based. Thesargument octetLengthSearch specifies whether|the extracted stri
is an octet or a double octet string. Asvalue of 1 identifies an octet string and a value of|2 a double octet

string.
e CompareString() - Compares two\strings
Synopsis:
CompareString(stringl, string2, octetLengthSearch, result)
Arguments:
input__ ‘GenericOctetString stringl
inputy~ GenericOctetString string2
input  Genericlnteger octetLengthSearch
output IntegerVariable result
Description:

Compares two octet strings using lexicographical order, the result is -1 if stringl<string2, 0 if
stringl=string2, + 1 if string1l>string2. A string can be octet based or double octet based. The argument

octeiLengihsearch Speciiies whether the search Is on an octet basis or a double octet basis. A value of
identifies an octet string and a value of 2 a double octet string.

e SearchSubString() - Searches for a sub-string within a string
Synopsis:
SearchSubString(string, octetLengthSearch, startindex,
searchedString, stringPosition)
Arguments:
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input  GenericOctetString string

input  Genericlnteger octetLengthSearch

input  Genericlnteger startindex

input  GenericOctetString searchedString

output IntegerVariable stringPosition
Description:

Searches for a sub-string within a string from a specified starting index. The string is specified by the first
argument string. The octet to start the search from is specified by the startindex argument and the sub-string
is specified by the searchedString argument. The argument stringPosition returns the index within the string
of the first octet of the sub-string , -1 is returned if the string is not found. The first octet of the string is at
index 1. A string can be octet based or double octet based. The argument octetLengthSej"rch specifies
whether the comparison is on an octet basis or a double octet basis. A value of 1 identifiésyan octet based
comparison and a value of 2 a double octet based comparison.

e BearchAndExtractSubString() - Searches and extracts a sub-string within a string
Synopsis:
SearchAndExtractSubString(string, octetLengthSearch, startindex,
searchedString, stringResult,
stringPosition)
Arguments:
input  GenericOctetString string
input  Genericlnteger octetLehgthSearch
input  Genericlnteger startindex
input  GenericOctetString searchedString
output OctetStringVariable stringResult
output IntegerVariable stringPosition
Description:

Searches and extracts a sub-string within a string from a specified starting index. The string is |[specified by
the first argument string. The octet to start from is specified by the startindex argument and the [sub-string is
specified by the searchedString-argument.

\ 4

< strin -
g searchedString

startindex * * /Octet

i&——stringResuk-p )
: : stringPosition

o342 o

f=H 1o ! 4 " ) e H e
FIyuit g=1o. — otdILINY dilu TAU ALty a SUul=stuiy withirm a Striny.

The argument stringPosition returns the index of the octet immediately after the searchedString within the
string, -1 if the string is not found. The index of thefirst octet of string equals 1. The stringPosition may if

the substring is the last element within the string have an index beyond the end of the string i.e. the index =
the number of octets within the string + 1. The argument stringResult returns the string itself between the
startindex upto not including the searched string. The first octet of the string is at index 1. A string can be
octet based or double octet based. The argument octetLengthSearch specifies whether the search is on an
octet basis or a double octet basis. A value of 1 identifies an octet search and a value of 2 a double octet
search.
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9.2.12.4 Miscellaneous functions

e  CastToContentRef() - Casts an OctetString to a ContentReference.
Synopsis:
CastToContentRef(inString, outString)
Arguments:
input  GenericOctetString inString

output ContentReferenceVariable outString
Description:

Casts the OctetString variable inString to the ContentReference variable outString.

e CastToObjectRef() - Casts an OctetString and Object Identifier to an Object Reference
Synopsis:
CastToObjectRef(inString, Objectld, outObjectRef)
Arguments:
input  GenericOctetString inString
input  Genericlnteger Objectld
output ObjectRefVariable outObjectRef
Description:

Casts the combination of the OctetString variable inStting and the Integer variable Objectld to the Object
Reference variable outObjectRef.

9.2.13 Protocol Mapping and External Intetaction

Table 9-14 defines the mapping to the DAVICgxternal environment:

Table 9-14. —Protocol Mapping

MHEG-5 entity Mapping needed Semantics

OpenConnection, | Mapping to connection e In OpenConnection:

CloseConnection | management i
e Protocol: one of the two strings:

“PSTN” or “ISDN”.

e Address: E.164 NSAP. Thigis th
address of the network servjce
access poirandthe internet
address of the service gateway tp
attach to. For the encapsulgtion pf
the internet address, the ATM
forum specification is used. [For gn
example see Annex N of thip

1]

oBn Hieatian
Spcuineatult.

RemoteProgram Mapping to RemoteProgram call | ¢ In Call and Fork:
objects protocol in the application domain

(see clause 9.6) * Name

e Parameters

e ProgramConnectionTag
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Application name
space

Mapping to name space of the
application domain

e ObjectReference (see 9.9.3)

e ContentReference (see 9.9.4)

Application hame
space in case a
TransitionTo action
uses the
ConnectionTag
parameter

Mapping to the name space of the
application domain

e ObjectReference (see 9.9.3)

e ContentReference (see 9.9.4)

Persistent storage
name space

Mapping to the name space of thg
persistent storage

e In StorePersistent and ReadPersistent:

Py InEiInl\Iamn’ QutEileName

Flat name space. Names may be anything\fr
one to 64 characters long.

$tream actions

Mapping to the stream interface
the application domain

of In Stream

e Speed

e CounterPosition. (see 9.9.1)
e In Audio, Video, RTGraphics

e ComponentTag

$tream events

Mapping to stream states and
stream events in the application
domain

e |n Stream

¢/ StreamPlaying, StreamStopped
(mapping to application-domain
stream state machine)

e CounterPosition

e StreamEventTag (see 9.9.1)

DAVIC 1.3.1a Part 9 (1999)
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9.3. Mapping of MHEG-5 Elements to DSM-CC U-U

9.3.1 Stream Events and Normal Play Time Mapping

The DSM-CC StreamEvent interface provides the possibility to carry private data in the data structure for the event
in the form of the PrivateDataByte field. These bytes shall be mapped one-to-one on the StreamEventTag of th
MHEG-5 event StreamEvent.

The MHEG-5 internal attribute CounterPosition of the Stream class shall also be mapped on the value of the DSM
CC Normal Play Time of the corresponding stream. The counter position shall represent a millisecond precision.
Mapping from Normal Play Time to CounterPosition shall take place by rounding the value to the nearest
millisecond.

9.3.2 Namespace Mapping

In figure 9-15, an example of a DSM-CC file structure is given, showing a diagram of a\logical DSM-CC file
structure along with the object references for an application object file, a scene object\filé and ¢ontent data files
Below is a code fragment for accessing the different objects depicted in figure 9-15.

{:application
("Appl/startup” 0)}
{:scene
("Appl/Scenel/scenel.mheg" 0)
:Items (
{:bitmap 1
(:content "App1/Scenel/bitmap.graphics") ...}
{:audio 2
(:content "App1/Scenel/audiol.aiff") ...}
{:video 3
(:content "App1/Scenel/videol.mpeg") ..}

scenel.mheg
Scenel bit1.graphics
audiol.mpeg

videol.mpeg

Appl x
*

*

startup

Figure 9-15. — Searching and extracting a sub-string within a string.

When an application starts, it is assumed that a service gateway has been located and attached to, so that ther
exactly one.name space within which the application objects are located. Within that name space| a service has al
been logated. That service is a DSM-CC directory; within it, there can be other directories, files, and streams.

Furthermore, it is assumed that each object belongs to exactly one application. This assumption is|necessary to allc
for tnambiguous object references.

The high-Tevel APT differentiates between three types of retrieved daia:
e objects that comply to the high-level API definition,
e the content (such as bitmaps or text) of those objects, and
e streams (such as video and audio).

For accessing the various objects of an application on the server side, the DSM-CC Directory, File and Strean
objects are used. Note that the server, in this context, does not have to be a physical server, but could k
implemented, for example, as a broadcast carousel in a pure-broadcast topology.
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Each file is either a Scene object, an Application object, or the content data of an Ingredient object. Each Scene
object, Application object and content data is stored in a separate file.

9.3.3 MHEG-5 Object References

MHEG-5 objects can be exchanged in two ways: either the object is exchanged as a DSM-CC file object or within
another high-level API object. The former method is used for Applications and Scenes, the latter for all other objects
contained in a scene or application object.

MHEG-5 references objects by arObjectReference , consisting of an optional byte string
Groupldentifier , followed by an integer, th@bjectNumber .

For the mapping on DSM-CC, the following additional rules are defined:
1. Hach Applicafion and Scene object shall have sreupldentifier  a byte string which maps on thg name
f the DSM-CC file which contains that object. These objects shall have their ObjectNumber set to)0:

B
g
2. Hach application shall have exactly one Application object. That object shall be contained in~a D$M-CC File
dbject with the name ‘startup’. Only one Application object shall be contained in each such file.
I

hgredient Objects other than Application and Scene objects may

b either leave out th&roupldentifier , in which case it is assumed to be a string-which maps on|[the name
of a DSM-CC file which contains the object (Application or Scene) of which this'ebject is a part,

b or fill in the Groupldentifier with such a string.

E
[da)

uch objects shall have their ObjectNumber set to a value which is unique within that Scene.
5. Hor theGroupldentifier , the mapping rules defined in the following Clause apply.

9.3.3.1 Mapping Rules for Groupldentifier

All Groupldentifiers are ASCII strings. They are composed 6f four components:

Soufce | Path Originl Path Filename

The| Source component is optional, and specifies;the data source to be used to retrieve the data] Each source
identification is terminated with a “.". The default'source identification is “DSM:” (in upper case). ISO/IEC 16500
does not specify any further data sources, but the use of other source identifications is permitted.

9.3.8.1.1 Explicitly specified data source

The[semantics defined in this clause apply in the case that the data source is defined explicitly. If the |source is not
explicitly defined, the semantics-as-described in clause 9.3.3.1.2 apply.

The[Path Origin is either ‘//_or/". If the path origin is ‘//' then the following path and filename are to be ipterpreted

as an absolute path starting/from the root of the current service gateway to which the runtime is attached. If the path
origin is /" then the following path and filename is to be interpreted as a relative path, starting from the djrectory that
contains the curredpplication object.

The[Path compenent is a (possibly empty) sequence of directory names, each followed by a ‘/' chgracter. Each
dire¢tory name'is to be used to delimit directory references (of the depth type).

The[Filename component identifies the DSMCC object within the directory that is identified by the preceding Source,
Path Origin and Path components.

For nstance, 1t theGroupldentitier IS "DSM:/7apps/otherAppl, 1t 1Is mapped on the DSM-CC name
‘otherAppl’ in the directory ‘apps’ of the service gateway to which the runtime has attached. If the Groupldentifier is
‘DSM:/scenes/myScene’, it is mapped on the DSM-CC name ‘myScene’ in the directory ‘scenes’ of the directory
where theApplication object was found.

9.3.3.1.2 Shorthand Notation when data source is not explicitly defined

In cases where the data source is not explicitly defined, the following shorthand notations may be used for references
to objects accessible from the default Data Source. In ISO/IEC 16500 the default Data Source is a DSM-CC service
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gateway. The rationale behind the shorthand notation is compatibility with previous versions of the DAVIC
specification.

There are two abbreviations allowed. The first abbreviation is ‘~/" (standard ASCII tilde + slash), which may be used
to specify the default Data Source and a relative Path Origin; use in ISO/IEC 16500 means ‘DSM:’ for the Data
Source and /' for Path Origin. This abbreviation can therefore be used to refer to objects relative to the current
application.

The other abbreviation is ‘/’ (standard ASCII slash), which may be used to specify the default Data Source and ar
absolute Path Origin; use in ISO/IEC 16500 means ‘DSM:’ for the Source and ‘//’ for Path Origin. This abbreviation
can therefore be used to refer to objects with an absolute path from the root of the current service gateway to whic
the runtime is attached.

For instance, an object, referred to as ‘DSM:/scenes/myScene’ may be referred to as ‘~/scenes/myScene’, while tt

abia. roforrad o oo (MON://annc/athar A Al cha rafarrad o Joannclathap A sl

ou\.\.al. TCTCTTC OO S DoV PSS ot I\-II_\r.lr.ll |||u_y pefeterHeatoas lur.l'.ldl\.ltll\-ll_\r.ll.ll g ThUS :f RO-Seilrce |S eXp“Cltly

specified, then '/’ represents an absolute path name and not a relative one as would be the.¢ase if the source w
defined explicitly (see clause 9.3.3.1.1).

9.3.3.1.3 Other Service Gateways

It is possible to refer to objects in another service gateway, as DSMCC objects havebuilt-in indire¢tion to the actua
location of the data. An object with the path “DSM://Mheg5/Banking/Welcome” can refer to a DSMJC object whose

actual data is only accessible from another service gateway. Normal access to jsuch an object will[result in a ‘servic
transfer exception’, which will be followed by an attempt to attach to that service gateway.

9.3.4 MHEG-5 Content References

MHEG-5 has a separate way of referencing the actual content.of objects belonging to the Ingredient class. This i

done by way of a ContentReference . The ContentReference consists of an| optional
Publicldentifier followed by aSystemldentifier ~Which is a byte string. The following rule ghall apply.
For theSystemldentifier , the exact same mapping.shall be used as foGtbapldentifier abpve. The
Publicldentifier shall not be used.

9.34.1 DSMCC Stream Objects

Note that the mapping @ontentReference) andGroupldentifier allow references to both DEMCC File
and DSMCC Stream objects. Although(this is possible, applications shall not refer to DSMCC Stregm objects using «
Groupldentifier . Groupldentifiers are always expected to refer to DSMCC File objects.

ContentReferences of content of MHEG-5 Stream objects may refer to both DSMCC File and DSMCC Stream
objects. If such &£ontentReference refers to a DSMCC File object, the MHEG-5 Stream object[shall have its
Storage attribute set to-‘memory’. If th€ontentReference refers to a DSMCC Stream object, the MHEG-5

Stream object shall have-lBorage attribute set to ‘stream’.

ContentReferences of content of MHEG-5 Ingredients, other than Stream objects must always refer to a
DSMCC File object.

9.3.5 Mapping of MHEG-5 ComponentTag to DSM-CC and DVB-SI

The MHEG-5 ComponentTag is mapped to the least significant byte of the association_tag as dgfined by ISO/IEC
13818-6. The most significant byte of the association_tag may take any value (0xXX). The valug encoded in the
lower significant byte (LSB) of the association tag shall be equal to the MHEG-5 ComponentTag value. In addition,

the value of the component_tag defined in the stream_identifier_descriptor specified by DVB shall also take the sam
value as the MHEG-5 ComponentTag. A stream_identifier_descriptor in the descriptor loop of a PID is equivalent
with an association_tag descriptor for that PID with an association_tag value of MSB=0xXX and
LSB=<component_tag> and a use value of 0x0100.

9.3.6 Java class File Names

In addition to the interworking provisions specified by ISO/IEC 13522-6, the DSM-CC to MHEG-5 name mapping
rules specified in the above subclauses shall apply to the class file names interchanged in the ContentData attribute
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an MHEG-5 InterchangedProgram object, whenever this ContentData attribute is of the ReferencedContent type, and
therefore used to identify a set of files that contain the referenced Java classes.
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9.4. Core set of Java APIs

The following set of APIs shall be used by Java VM code to express access to basic functions
interoperable way:

e thejava.lang package;
e thejava.util package;
e thejava.io  package;

theiso.mheg5 package;

of the STU in ar

e theorg.davic.net.dsmcc.uu package;
Py fhnnrg davic net dvb si pnplz::go;

e theorg.davic.mpeg.sections package;
e theorg.davic.resources package;

theorg.davic.mpeg package.

9.4.1 java.lang

The java.lang package, as defined by tdava APl documentatigrconsists of the minimal set o
classes needed to run Java VM code, supporting the following functignality: basic data types, o
operations, security, thread management, string manipulation, exceptien handling.

The methods load(), loadLibrary(), exec(), tracelnstructions() and ¢traceMethodCalls() in the java.la
and the java.lang.Process class must be implemented to somie’ extent but their use is not standa
system and hence applications using them will not be fully inter‘operable.

The core java class java.lang.System includes  three references to java.io being ja
java.lang.System.out, java.lang.System.err. For java.lang.System.in, if there is no default system
attempts to read from this stream shall return ‘-1~\t0 indicate ‘end of stream’ as defined in th
documents. For java.lang.System.out and java.lang.System.err, if there is no default system outp
method call shall return immediately without @ny negative results. It must be possible for DAVIC
make method calls such as “System.out.priatin()” without any negative effects (e.g. unforeseen ex
or terminating) on STUs where there is ng_suitable output device for that call to use.

9.4.2 java.util

The java.util package, as\defined by tdava API documentatigrconsists of Java VM classes s
number of utility features common to all Java VM programs.

9.4.3 java.io

The java.io package, as defined by the Java API documentation, consists of Java VM classes
model for input-and output of non real time streams of data.

All interfaces, classes and methods defined in the reference documents for java.io shall be implg
The classes File, FilelnputStream, FileOutputStream, RandomAccessFile and FileDescriptor are r
access to files that are defined within the DSM.CC object domain using the DSM.CC File and Dir

f Java VM
bject, mathematic

ng.Runtime class
irdised in a DAV

a.lang.System.in
input device the
p Java reference
ut device then tt
applications to
Ceptions, blocking

upporting a

supporting a bas

mented in a STL
Pquired to suppo
bctory interfaces.

The name space used to reference these shall be the same name space as specified for use

with MHEG-5/6

subclause 9.5.

9.4.4 iso.mheg5

Theiso.mheg5 package, as defined by ISO/IEC 13522-6, provides Java VM code with access to and manipulation
of the MHEG-5 multimedia presentation and interaction objects, i.e. access to the dynamic attributes of MHEG-5

objects and invocation of elementary actions on MHEG-5 objects.
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9.4.

DAVIC supports theorg.davic.net.dsmcc.uu

5 The DSM-CC User to User API

Java VM code to use the DSM-CC U-U interface objects for network data access.

The

org.davic.net.dsmcc.uu package implements a subset of the DSM-CC U-U API defined by

13818-6. Access to the following Core consumer services is provided:

interface Base: operations Close and Destroy;
interface File: operations Read and Write;
interface Directory: operations Open, Close and Get;

interface ServiceGateway: operations Attach and Detach;

package, as defined in ETS 300 777-2. This packagables

ISO/IEC

9.4
The

streqms. One example of such applications would be electronic program guides, This API is a relative

Interface stream: operations Resume, Pause, Status, Reset, Play and Jump;
interface CosNaming::NamingContext: operations List and Resolve;

interface CosNaming::Bindinglterator: operations Next_One and Next_N.

6 The Service Information (SI) API

objective of this API is to allow inter-operable applications to access service-information data fro

m MPEG-2
ly high level

API fallowing applications to access information from the Sl tables in a clean and efficient way. The spegification of
this [API is defined by ETSI DI /MTA-01074, entitled Application Program_interface (API) for DAVIC| Service
Infofmation.

9.4]7 The MPEG-2 Section Filter API

The
datq
speq

The
spe(
the

objective of this APlgrg.davic.mpeg.sections ) is torprovide a general mechanism allowing a
held in MPEG-2 private sections. This will provide a mieechanism for inter-operable access to data
ialized to be supported by the high level DVB-SI ARJ.ar which is not actually related to service inforn

definition of the MPEG-2 section filter API is inJAnnex E of this specification. The API definition
ify the lengths of the section filtering patterns{#or those methods which do not specify an offset,
section filtering pattern arrays shall be 8 with their mapping on to the section header as describ

cess to
which is too
hation.

does not
he length of
pd in the last

subg¢lause of Annex E. For those methods which include an offset, the length of the section filtering pgttern arrays
shall be 7.

The|API definition below does not specify the efficiency or effectiveness of the section filtering processj If filtering

is happening with filters set beyond the 10th byte of the total section, filtering throughputs must be supported as in
ISOJIEC 16500-7 subclause 12.5:3 with the restriction that support for filtered throughputs of mpre than 2
Mbits/second is not mandatory.

9.4]8 The Resource-Notification API

The| section filter~API uses a resource notification API in ¢hg.davic.resources package. This|API
provides a standard mechanism for applications to register interest in scarce resources and to be notified of changes
in thpse resatrges or removal of those resources by the environment. The description of this APl is in Apnex F of this
spegification;

9.4 9—The-MPEG-ComponentAPY

Various MPEG related APIs use an MPEG component API irothalavic.mpeg.sections package. This
API provides a standard way of referring to standard MPEG features. The definition of the MPEG component API is
in Annex G of this specification.
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9.5. URL Format for Access to Broadcast Services

9.5.1 Introduction

DAVIC defines a specific Uniform Resource Locator (URL) format to access broadcast services. This URL format
provides a general addressing mechanism intended to access broadcast services from e.g. JAVA and HTML. No
that URLs are commonly used in JAVA for addressing resources and other objects.

DAVIC broadcast networks carry the Service Information (SI) which contains globally unique parameters for
locating the services in the broadcast networks. The URL format defined by DAVIC to access such services is base
on these parameters as they provide an addressing mechanism in a physical network independent way. The sa
services may be carried simultaneously in many physical networks, but the parameters in the Sl will remain the sam
and thus they can be used by the clients to locate the services regardless of the actual physical network.

DAVIC defined the following general format of the URLSs :

<protocol>://<“server’>/<dirl>/.../<file>

The protocol (scene) part of the URL identifies that it is a broadcast service. The\'server” part of the URL points to
the service as the services are the basic element that is carried in the broadcast networks. The rest of the UF
specifies the individual component inside a service. The format of the last.part is dependent on the [type of the servic
(this part is not needed if the URL points to the whole service).

9.5.2 Numerical format

The combination of original _network_id, transport_stream_id\and service_id identifies a service in @ DVB / DAVIC
broadcast network globally uniquely. Thus, the first part of the URL in a numerical form can be following:

dvb://<original_network_id>.<transport_stream_id>[.<Service_id>[.<component_tag>][;<event_id>]]|/<...>]

The <original_network_id>, <transport_stream_id>, <service_id>, <event_id> and <component_taf> are the values
represented as hexadecimal strings withaut any “Ox” prefix (for example, “4d2e”).

Depending on the service the follewing part of the URL (“/<...>") may contain a more detailed specifier that
identifies the desired part of the service. For example, if the service contains a data carousel, the last part of the UR
may contain the file name.
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9.6. Run-time execution environment

9.6.1 Application execution
The STU run-time environment shall include the following component:

e the MHEG-5 run-time engine, as defined by ISO/IEC 13522-5; the MHEG-5 run-time engine may be extended by
supporting MHEG-5/Java VM interworking provisions as defined by ISO/IEC 13522-6.

In addition, the STU run-time environment may include the following components:

e implementation of the Java virtual machine, as specified hyae Virtual machine specificatipn

e implementation of the core set of Java API packages as defined in Clause 9.4 of this Specification.
The[MHEG-5 run-time engine shall fully support the MHEG-5 instantiation defined by this part of ISO/IE¢ 16500.

9.6J2 User Input Events

The|use of InputEventRegisters is defined in Clause 9.2.6 of this Specification. Each registér’has a nunpber, which is
exchanged as one of the parameters of a Scene object. The contents of a UserinputEventRegister| (which is not
exchanged) is a set of numbers (representing UserlnputEventTags) and a name. The name/number pairs bind a
spegific UserlnputEventTag to a logical input event. It is the task of the engine implementor to bind the logical input
event to one or more physical input events. Table 9-4 in Clause 9.2.6 specifies‘the mandatory user ingut events that
have to be generated by the user device for ISO/IEC 16500 STUs.

9.6/3 IDL definition for RTE run remote call

MHEG-5 RemoteProgram objects invoke a stub at the client side.<That stub then sends a DAVIC-defined message to
the $erver, using the remote procedure call protocol defined in Part 7 of this Specification. The IDL defipition of the
stub is as follows:

module DAV
{
enum parType {boolPar, intPar, octStringParsebjRefPar, contRefPar};
typedef sequence<octet> octString;
typedef struct oR {

octString groupldentifier;

long objectNumber;
} objRef;
typedef octString contRef;
union par switch (parType)

case boolPar:-boolean aBoolean;
case intPar: loag anint;
case octStringPar: octString aString;
case objRefPar: objRef anObjRef;
case.contRefPar: contRef aContRef;
h
typedefisequence<par> pars;
interface MHEG {
void call(
in octString programName,
inout pars somePars

\ -
VA
void fork(
in octString programName,
inout pars somePars

54 DAVIC 1.3.1a Part 9 (1999) © ISO/IEC 1999 - All rights reserved


https://standardsiso.com/api/?name=fa4563ea6f041584a43c5dd1df4e0b4e

ISO/IEC 16500-6:1999(E)

The mapping of the parameters of the MHEG-5 actions Call and Fork is intuitive. It is the responsibility of the
MHEG engine to set the MHEG-5 parameters ForkSucceeded and CallSucceeded, respectively, to indicate th
success or failure of the RPC operation.

9.6.4 Mapping of High-Level API Actions on DSM-CC Primitives

It is the responsability of the STU to map the actions in the high-level APl to DSM-CC primitives. To provide some
indication of how DSM-CC primitives can be used to implement an MHEG-5 runtime engine, table 9-16 provides an
example of a possible DSM-CC mapping to the high level API.

Table 9-16. —Examples of mapping of high-level API actions to DSM-CC primitives

MHEG-5 bebhavior MHEG-5 Object Typé DSM-CC U-U Fuction
Launch/Spawn Application DirectoryOpg@pp.fileid) -> FileObRef
FileReadFileObRef)
Prepare Scene, Content Obje¢tDirectoryOpei(iscene.fileid) -> FileObRef
and Stream FileRead(FileObRef)
Run Video and Audio DirectoryOpéstream.file)-->StreamObRé
StreamResum&freamObRef, starttime,
1/1)
Stop Stream StreamPauSegamObRef, x800P0
StreamMarker Stream StreamSubscriBergamObRef, marker

StreamNotify GtreamObRef, marker, call
back function

StreamUnSubscrib&{reamObRef

marker)
StreamTimer Stream StreamStatus -> Gets normal playtime
FreezeFrame Stream StreamPa8e@mObRef, x800D0

StreamStatus -> Gets stoptime
StreamResum&freamObRef, stoptime,
1/1)

Note: In linear broadcast mode, freeze
frame is a client function only

RunAsynchronous and Application RPC - UNO
RunSynchronous
OpenConnection Application Attach)
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10. DAVIC Reference Model for Contents Decoding

10.1. Scope

ISO/IEC 16500 defines a Normative Reference Decoding Model, RDM. The RDM specifies normative semantic
constraint on DAVIC content. in particular for delivery, handling and decoding of contents. The RDM is not a
guideline for the design of actual decoders; the RDM does not describe any specific STU architecture. The major
problem addressed by the RDM is to ensure interoperability of the memory size and behaviour between content and
STUs, and to do so without specifying the internal design and behaviour of the STU.

The Reference Decoder Model provides a virtual STU platform of which the performance is defined in mathematical

nd (3) timing

terms—The-RDM prn\/irlne models for (1) data dnli\/nr\]/l (’)) memory usage for code and content nhjnrtc

for gbject handling and instruction execution. In addition the RDM provides rules and constraints for_app
avoiding application failures.

Eac
In a
DAV
any

DAVIC application developers use the RDM as the virtual platform for application(development and as
verifjcation of application correctness, without requiring any application testing at€ach specific STU imp
of tHe DAVIC specification. Developers of DAVIC compliant STUs use the RDM'as the reference mod
implementation, thereby compensating for the differences between the théeretical performance of the

pragtical performance of their implementation; e.g. different timing characteristics may result in th
compensation in buffer sizes. By serving as a platform and application’independent interface betwee
and|[STU developers, the RDM provides a mechanism for independent development of applications and

jdition each DAVIC compliant STU is also required to meet the RDM requirements. Therefore the
IC tool that ensures that each single DAVIC compliant application runs on all DAVIC gompliant STU
application failure, and without porting the application to each specific STU implemeéntation.

10.p. Reference Decoder Model

The|RDM is based on the MPEG-2 Systems (ISO/IEC(13818-1) Transport System Target Decoder (]
RDN! incorporates the T-STD in its entirety, and adds additional virtual buffers and decoders to supp
text,| linear audio and both real-time streams and stored objects. ISO/IEC 13818-1 (MPEG-2 Systems
complete specification of the T-STD. The RDM specifies completely the times at which all objects ente
each of the various buffers, in terms of the timing model provided by MPEG Systems.

lications for

n DAVIC compliant application is required to run on the RDM without any violation of the RDM requiirements.

RDM is the
s without

the tool for
ementation
el for their
RDM and the
e need for
n application
STUS.

[-STD). The
brt graphics,
contains the
r and leave

Within the RDM applications are executed by the run-time engine. The RDM provides three storage elefnents for the
exegution of applications; these storagejelements are defined from application perspective, in a way irfldependent of
the implementation of the run-time gnvironment. The three elements are :

1. PBuffer Bcontents to store caded objects containing raw contents for use by applications.

2. Buffer Bcode to store MHEG-5 objects in the interchange format; however, included contents are njot stored in
Bcode, but in Becontents instead. In addition, JAVA VM byte code is stored in Bcode in the interchange format.

3. Buffer Bexecute which is the dynamic memory available for run-time execution of the application (dtack, heap,
Scratch-pad, etc’)

In adidition to these three storage elements, the RDM adds the following to the T-STD:

4. Run-time>ehgine, which executes the code contained in Bcode, using Bexecute as dynamic [memory for
hpplication execution. The run-time engine controls the time at which contents are decoded and gresented and
controls the time at which contents are removed from Bcontents. By executing appropriate application code, the
[un-time engine can control the presentation processor.

5. Graphics/text decoder capable to decode stored objects from Bcontent and real-time graphic streams.

6. Linear audio decoder capable to decode linear audio objects from the object memory.

7. Presentation processor capable to perform operations on the audio and video outputs of the various decoders as
required by the application, under control by application code executed in the run-time engine. Examples of such
operations are an audio mix and a video wipe.

8. Transport buffers TBn to deliver real-time graphic streams to buffer Bn for graphics and to deliver objects to
either buffer Bcontents or buffer Bcode.

9. Data paths to carry data as needed between buffers and decoders.
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The RDM is shown in the following figure.

Return channel user data o 1 Bcode ‘ > ‘ > Bexecute
o ! - -
(TCP/IP) run-time
RX(N) o »| engine
»| TBn Beontents | <
0. ; Y
Y
o,
—| Graphics/text decoder »
Rx(n) o
»| TBn Bn
Linear audio decoder >
Rx(n) o\—> AC3 decoder '
A .
—» TBn > Bn presen-
Audio
tation- [
°% o,
¥ o ~—»| MPEG audio decodg¢ P-| PLOCES-| 3
o—» TBn > Bn ° Video
MPEG 0P sor
TS
o,
~—3| MPEG video decodsg
»( TBn »-( MBn —» EBn —° < »
Bo J
» TBn > Bsys > SystemDecoder
defined by MPEG

Figure 10-1. — The DAVIC Reference Decoder Model

Data enters the RDM via an MPEG-2 Transport Stream.or as user data via a return channel. A rg
only be delivered via the MPEG-2 Transport Streamwhile for delivery of stored objects both deli
can be exploited.When delivered over an MPEG-2TS, stored objects as well as application code
DSM-CC User to User Object Carousel carried*within MPEG-2 sections. Service Information is
meeting the constraints specified in ETS 300" 468. For the delivery and decoding of real-time
compressed graphics the decoder model and constraints defined in ETS 300 743 apply.

Contents are contained in memory innits coded representation. Contents either contained in a stg
real-time stream consists of a sequernce of one or more entire Access Units. In the case of com
pictures and compressed audia Aecess Units consist of one picture or one audio frame respecti
ISO/IEC 11172 and ISO/IEC '13818. In the case of linear audio, an Access Unit equals one mon

al-time stream ce
ery mechanisms
are contained in
delivered while

streams carrying

red objects or in
pressed video, s
vely, as defined

D audio sample c
frame as defined

one pair of stereo audio samples. In the case of AC-3, an audio Access Unit consists of one audio
ATSC A/52, Annex A. The size of buffer Bn for AC-3 audio is equal to the size of Bn for MPEG
specified in ISO/IEC 43818-1). In the case of graphics and text, an Access Unit consists of an enti
object respectively.

At decode time; as indicated by a PTS or DTS, Access Units are decoded instantaneously. In the
stream each/Access Unit is removed from buffer Bn instantaneously at decode time. In the cas
stored in-Bcontents or Bcode, removal of the objects is controlled by the Run Time Engine, RTE
destroys.an object, the object is removed instantaneously from the buffer in which it is stored. All
including code execution and object handling are instantaneous.

udio (which is
graphical or tex

case of a real-tin
e of Access Unit
. When the RTE
RTE processing,

The size of buffer Bn and the leak rate of Rx(n) for graphics depends on the maximum number ¢

f colours and the

maximum full screen resolution applied in an application at any time. These values are mandatorily
compliant DAVIC application. In ISO/IEC 16500 the following options are allowed :

maximum number of colours at any time : 4 colours, (2 bits per pixel)

16 colours, (4 bits per pixel)
256 colours or

65536 colours.

(8 bits per pixel)
(16 bits per pixel)
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maximum full screen resolution at any time :360 pixels by 288 lines (CIF)
720 pixels by 288 lines (601 hor, CIF vert)
720 pixels by 576 lines (601 hor and vert)
1280 pixels by 720 lines

1920 pixels by 1080 lines

Note that the maximum number of colours may be defined in multiple ways, e.g. by one CLUT table with a number
of entries equal to the maximum number of colours, or by multiple CLUT tables with less entries, that use in total no
more than the maximum number of colours.

Based on these options, 14 different colour and resolution combinations can be made. These combinations can be

value of the

these figures
1.2 times one

clasgifiecHrmuttipte—tatity tevels—singthereatiretnumberof bits-to-store—afutt-sereen—piettre—as—tmalifier. This
results in 8 different quality levels, with one, two or three colour / resolution combinations with the same
qualffier per quality level. See Table 10-2.
Table 10-2. — Quality Levels
quality level maximum horizontal maximum vertical maximum fumber of
resolution at any time resolution at any time colours-at any time
1 CIF CIF 4
2 CIF CIF 16
601 CIF 4
3 CIF CIF 256
601 CIF 16
601 601 4
4 CIF CIF, 65536
601 CIF 256
601 601 16
5 601 CIF 65536
601 601 256
6 601 601 65536
7 1280 720 65536
8 1920 1080 65536
For praphics the size\6f Bn and the value of the leak rate Rx(n) are defined per quality level. Note that
apply to a real-time-graphics stream. The buffer size corresponds to a storage capacity equal to about
full gcreen uncompressed picture. The rates correspond to the constant delivery rate needed to fully loag an empty Bn
buffer in 2.5 'seconds. See Table 10-3.
Table 10-3. — Size of Bn and value of Rx(n) for graphics per Quality Level
guality level

size of huffer Bn for grnphihc

loakrate Rx(n) for aranhics
\""7 J ~

(x 1 000 000 bits)

(x 1 000 000 bits/sec)

1 0.25 0.1
2 0.5 0.2
3 1.0 0.4
4 2.0 0.8

58 DAVIC 1.3.1a Part 9 (1999)

© ISO/IEC 1999 - All rights reserved


https://standardsiso.com/api/?name=fa4563ea6f041584a43c5dd1df4e0b4e

ISO/IEC 16500-6:1999(E)

5 4.0 1.6
6 8.0 3.2
7 17.0 7.1
8 40.0 16.0

The TB buffers operate exactly as in the T-STD. They are 512 bytes in size; they receive data from the Transpol
stream on the S1 interface at the schedule encoded in the transport stream; data leaves them and enters Bn at r:
specifies according to the elementary stream type. The leak rate of TB for graphics and text is defined in Table 10-3.

Buffer Bcontents contains stored objects in their coded representation. The ISO/IEC 16500 coded

objects which ar

—accepted-and-stored-in-Beontentsare:

Graphics/text coded objects

Linear audio coded objects

MPEG video coded objects, including still pictures

MPEG audio coded objects.

AC-3 audio coded objects

Bcode contains MHEG-5 objects in interchange format (without included centents) and JAVA VM b

1
2
3.
4
5

The minimum size of buffers Bcontents and Bcode required to run an-application are mandatorily
compliant DAVIC application. In addition the application mandatarily-provides the value of the
applied by the application. Two options are available : 1 000 000 and 5 000 000 bits per second.

The RDM constrains all contents and its delivery such that when the contents its delivery is verifie
the buffers shall not overflow. The RDM constraints incltide” the constraints specified by the M
standard.

10.3. DAVIC Application Resource Descriptor

To inform the STU about the minimum reguirements the run-time environment needs to sug
successfully execute a specific application, the DAVIC application resource descriptor is de
information about required memory resources, the resolution and number of colours applied in th
which leak rate Rx(n) is used for transfer of data from TB(n) to Bcontents and Bcode. Each ¢
application is mandatorily required to provide the DAVIC application resource descriptor. In futu
extend the descriptor by adding.trailing bytes to the descriptor. The descriptor is carried by the MH
The required resources shall\be specified for each application and may be specified for each
application. The DAVIC @pplication resource descriptor for an application or a scene is ca
Objectinformation attribute’ of the application or scene.

Table 10-4. —DAVIC application resource descriptor

te code.

provided by eact
eak rate Rx(n)

H using the RDM
PEG-2 Systems

port in order to
fined, providing
2 application, anc
pmpliant DAVIC
re DAVIC may
FG-5 application.
scene within the
ried within the

Syntax No of bits Mnemonic

DAVIC_application_descriptor(){
Bcontents_size 16 uimsbf
Bcode_size 16 uimsbf
Bexecute—size 16 uimshbf
maximum_graphics_resolution 4 bslbf
maximum_number_colours_in_graphics 4 bslbf
leak _rate_Rx(n)_for_objects 4 bslbf
reserved 4 bslbf
maximum_MPEG_video_coded_picture_size 16 uimsbf
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}

Bcontents_size a 16 bit unsigned integer specifying the required size of Bcontents for this DAVIC application. The
size is specified in units of 16384 Bytes.

Bcode_size a 16 bit unsigned integer specifying the required size of Bcode for this DAVIC application. The size is
specified in units of 16384 Bytes.

Bexecute_size a 16 bit unsigned integer specifying the required size of Bexecute for this DAVIC application. The
size is specified in units of 16384 Bytes.

maximum_graphics_resolution: a 4 bit field that indicates the maximum full screen resolution used at any time
during this entire application, corresponding to the following table.

Table-10-5—Maximum-full-screen-resolution-applied-in-application————

Value Meaning

‘0000 reserved

‘0001’ 360 pixels by 288 lines (CIF)
‘0010’ 720 pixels by 288 lines

‘0011 720 pixels by 576 lines (ITU-R60X
‘0100’ 1280 pixels by 720 lines

‘0110 1920 pixels by 1080 lines

‘0117’ - ‘11171 reserved

maximum_number_colours_in_graphics :a 4 bit field that indicates’the maximum number of different|colours
used throughout this entire application, corresponding to the following table.

Table 10-6. Maximum number of‘colours in application

Value Meaning
‘0000’ 4

‘0001 16

‘0010’ 256
‘0011’ 65536
‘0100441111 reserved

leak| rate_Rx(n)_for_objects:“a’4 bit field that specifies the leak rate Rx(n) applied in this application tp transfer
objercts to either Bcontents.or Bcode, corresponding to the following table.

Table 10-7. — Leak rate Rx(n) for objects

Value Meaning
‘0000’ reserved
‘0001’ 1 000 000 bits per second
‘0010’ 5 000 000 bits per second
‘00171’ - ‘1117 reserved

maximum_MPEG_video_coded_picture_size a 16 bit field that specifies the maximum size of MPEG Video
pictures used at any time in this application in units of macroblocks (256 pixels, equivalent to 16 pixels by 16 lines).
A value of zero indicates that no MPEG Video is used in this application. Note that in that case MPEG Still Pictures
may be used.
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10.4. Minimum ISO/IEC 16500 STU requirements

Each compliant ISO/IEC 16500 STU is mandatorily required to implement Bcontents, Bcode and Bexecute of a size
that is at least equal to the value specified in table 10-8. Note that these sizes are defined in terms of the RDMN
Practical implementations of these buffers may have different sizes, while meeting the minimum requirements
defined in Table 10-8.

Table 10-8. Minimum buffer sizes required in ISO/IEC 16500 STUs

Minimum size

Bcode 128 kByte (= 131 072 Bytes
Bcontents 512 kByte (=524 288 Byteq
Bexecute 128 kByte (=131 072 Bytey)

10.5. Support for Graphics in STUs

ISO/IEC 16500 STUs shall support graphics in relation to MPEG Video as specified.in table 10{9. When MPEG
Video is not used in an application, or when MPEG Sitill Picture is used in an application, then full screen graphics
shall be supported at each graphics quality level. Note that MPEG Video and MPEG Still Pictyres are mutually
exclusive functions within ISO/IEC 16500.

Table 10-9. —Minimum requirement for the support of graphics-nISO/IEC 16500 STUs

graphics quality level graphic picture size MPEG_Video coded picture size

1-3 full screen full sereen ITU-R 601 /50 Hz

4 <= 0.6 * full screen (720*576 pixels by lines,

5 <= 0.3 * full screen equivalent to 1620 macroblocks

6 <= 0.15 * full screen

1-4 full screen full screen ITU-R 601 / 59.94 Hz

5 <= 0.6 *fulf screen (720*480 pixels by lines,

6 <= 0,8 full screen equivalent to 1350 macroblocks

4 fall'screen <= 1440 macroblocks

5 full screen <= 1080 macroblocks

6 full screen <= 312 macroblocks

7 full screen full screen (1280*720 pixels by lings,
progressive)

8 full screen full screen (1920*1080 pixels py
lines, interlace)

10.6.-Persistent Memory

Persistent memory is not explicitly defined in the RDM. ISO/IEC 16500 STUs may contain persisteft memory, as an
optional resource for the convenience of applications. However, the availability of persistent nemory is not a

requirement for ISO/IEC 16500 STUs. For ISO/IEC 16500 applications the availability of persistent memory shall
not be a condition for successful execution of the application.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 9 (1999) 61


https://standardsiso.com/api/?name=fa4563ea6f041584a43c5dd1df4e0b4e

ISO/IEC 16500-6:1999(E)

11. Content Packaging and Metadata

This subclause describes how media content is packaged for delivery from a Content Provider to a Service Provider
over the A10 interface. In addition, it describes the ancillary data (metadata) which relates to media content.

Other aspects of the content loading process are described in documents. Specifically:

ISO/IEC TR 16501 describes the basic functionalities required by the content loading process.

DAVIC 1.3.1a Part 3 describes the Content Transfer A10 Architecture from the perspective of the Service

Provider System (SPS).
ISO/IEC 16500-5 describes the mid-layer protocols/APls for content loading.

vv;v’u"’ Cotften 1S PpaCrkaget—T0 i’v’ SHoepertentToO 1€ Ot~ wWay Wi wile
Provider either on physical media or over-a

components. The multimedia components will be created by content providers for daput to the se
media components will be accessed by the STU's using the delivery system.

11.1. Content package structure

The|[scope of the content package structure is to support content transfer across the A10 interfacd
hanglling at the content provider system side and at the service provider‘system side. Among the import
for duch a structure are (no priority in the listing):

e Random access to individual content ltem Elements, e.qg. for tfransfer, updating, deletion and adding.
e Hxtensibility of elements, i.e. adding new attributes must bepossible with backward compatibility.

e Global referencing possibilities in and out of packages.

11.1.1 Content Iltem Elements

A cdntent Item Element (CIE) is the smallest (and indivisible) content component. A CIE can be part of
content items. Examples of such elements are ‘still pictures and video clips.

11.1.2 Content Item

content data is

transmission

Components
monomedia
rvers. The

, and content
bnt objectives

bne or more

A cgntent item (CI) is a collectiof of content Item Elements that will form a complete application or ¢ complete

programme. Different content it€ms may share one or more content Iltem Elements. A content item G
another content item. Examples of content items are movies and home shopping applications.

ould contain
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11.1.3 Content package

intermediate storage.
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Figure 11-1. — lllustration of a Content Item

A content package is a set of content Item Elements and/or content items. Examples of us

Content
Package

Content ltem
Element

o

content Item

/

N—

Content Item
Element

Contentitem
Element

a)

-

_

Figure 11-2. — The relationships between the items, Item Elements and packages.

is delivery ant

As an example, a movie show would typically contain the featured movie, a sequence of trailers and a number o
advertisements. Using the DAVIC content package structure the move show, the trailer sequence and thi
advertisement could be content items. Each trailer and each advertisement could be a content Item Element. T}
trailers could be assembled from a package of a large number of trailers delivered by some film company.
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11.2. Content Metadata

Content items transferred by a Content Provider to a Content Server consist of both media content elements (video,
audio, stills, etc.) and associated descriptive and control elements—refered to here as “content metadata”. Note that
these descriptive elements can be (pointers to) media elements.

We divide content metadata into two categories: Content Management and Navigational. Content management refers
to metadata that allows the content data to be managed within an SPS. Content management metadata is used for

content transfer and loading, version control, and content verification. Navigational metadata is used to enable use of
the server content, as controlled by the client and server applications. This may include navigation, embargo and
deletion control, copyright management, and user access control.

A core set of metadata items are required to be provided with each content item. This small core set provides for the
basic management of server items.

11.2.1 Types

The|metadata types listed here are given as guidelines to express the general format of the information. | Types will be

more specifically defined for the content packaging tool chosen to encode content packages,

1ISO|639-2 24-bit language code, as defined in 1ISO 639 Part 2 (/B-and /T can be psed), with
each character coded into 8 bits according to 1SO "8859-1 (see, for| example,
explanation in ETS 300 468 subclause 6.2.3)

bmp/ISO 10646-1 Coded byte pairs for international character\representation, as per the Basic
Multilingual Plane of 1SO 10646-1 (see, [for/example, the Europeaph subset
informatively stated in ETSI ETS 300 468 Annex A)

uTg/MJID Global date/time: Modified Julian Day/Coordinated Universal Time (see HTSI ETS
300 468 Annex C)

UTd/rel Time period, 24 bits coded as 6.digits in 4-bit Binary Coded Decimal (BCD), for
example 12h 45m 01s is coded-as “124501".

chal_sequence Set of characters, codedt0-1SO 8859-1.

content_type

coumtry_code

Restricted set of char.sequence (see above) to define the type of the CIH
set being: {preview, main, logo, synopsis, poster_image}

24-bit field identifying a country using the 3-character code as specifi
3166. Each character is coded into 8-bits according to ISO 8859-1 and in
the 24-bitfield. In the case that the 3 characters represent a number in thg
to 999, then country_code specifies an ETSI-defined group of countrie
allocations are found in ETR 162

, the defined

pd in ISO
Serted into
e range 900
5. These

dimegnsion_name char_sequence (see above) defining dimension of content rating being considered,
specific for the given region defined, for example violence or language fating for
USA

text [rating set of bmp/ISO 10646-1 symbols defining the actual rating given for the defined
rating dimension for the defined country

rating_body set of bmp/ISO 10646-1 symbols defining the recognised body within [the given
country that awarded the content item the given age_rating or text_rating

role| char restricted, but extensible, char_sequence (see above) defining the role of the person

or entity which will be stated in the role-description. The initial set to be d

bfined as

telephone_descriptor

{director, actor, movie_house, producer, COmpoSer, author, DOOK_Tite,
production_studio, location}

musician,

a multi-part type, containing country_prefix_char, international_area_code_char,

national_area_code_char, core_number_char:

country_prefix_char a set of 8-bit characters, coded in accordance with ISO 8859-1, the set of
alphanumeric characters which make up the country prefix.
international_area_code_char a set of 8-bit characters, coded in accordance with ISO 8859-1, the set of
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a set of 8-bit characters, coded in accordance with ISO 8859-1, the set o
alphanumeric characters which make up the national area code.

a set of 8-bit characters, coded in accordance with ISO 8859-1, the set of
alphanumeric characters which make up the core number.

age_rating 8-bit integer of recommended minimum age in years of end user, where minimum
age = rating + 3 years (e.g., 04 implies that end users should be at least 7 years old),

with a max value OF.

content_descriptor

single byte, consisting of two nibbles, as defined in ETS 300 468 subclause 6.2.4
Table 18, providing classification information for the content.

bslbf bit sequence, left bit first

fiochkhf floaotiao oot ol et fieat

IlJ\IOIJI IIU(AI.IIIU 'JUIIII., VAIUGC Qlyll NI TITOoU

uimsbf unsigned integer, most significant bit first

11.2.2 Semantics of the Loading Commands

The content loader in the SPS executes the loading commands attached to a contént-element. The following loadit

commands are available.

11.2.2.1 DSM-CC Directory Primitives

Directory primitives, as described in ISO/IEC 13818-6, allow the content Item Elements to be|manipulated on

loading as follows:

Figure 11-3. — DSM-CC Diregtory Primitives

Inherited fromNamingContext

list Return a list of al} the bindings to object references in the contgxt.
resolve Return the object reference bound to a given name.
bind Bind an-object reference to a name.

bind_context

Bind_a naming context to a name.

rebind

Bind an object reference to a name, overwriting any preyfious
binding.

rebind_context

Bind a context to a name, overwriting any previous binding.

unbind

Remove a binding for a name.

new_context

Create a new naming context.

bind_new_context

Create a new naming context and bind it to the given name.

destroy

Destroy the naming context.

Defined in Directory:

DSM\Directory open

Resolve the objects associated with names in the given path

DSM I')imm‘nry close

Close a reference toa nirnr‘tnry

DSM Directory get

Return the values bound to names in a given path.

DSM Directory put

Bind names in a given path to values, overwriting any preyious
bindings.

11.2.2.2 Execute

The content element gets executed. This is especially suited for “setup” procedures.
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11.2.2.3 Priority

CIE loading instructions take precedence over Cl loading instructions if they differ.

11.2.3 Metadata Mapping

The lists and definitions given below are not exhaustive. However, it is mandatory that if a type is used, that the
definitions given are followed. The navigational data defined is inevitably aimed at the most open applications, such
as movies or TV programmes on demand, but are not exclusive to those applications.

The following figure shows the inheritance of monomedia components from the Content Item Elements for metadata

attributes.

components do not inherit attributes from Content packages or Content Items.

The monomedia components shown are as defined in this part of ISO/IEC 16500. The monomedia

Figure 11-4. — Inheritance from Content Item Element

Content Item Element

In the descriptions below the following assumptions apply:

e Al names are COS Naming Service compound namesibased on the binding of an object to a nal
space.  This implies that the CIE and Cl names may change upon loading, based on the binding of

Dbjects to a new naming context when loading.

e |tis possible to add new attributes for a CIE while on SPS, but it isn't allowed change any existi
value except for the CIE_path and CIE_assoe\ Cl list, where one is allowed to add associations to 0

e [hanges and additions to the ClI attributes’while on the SPS are allowed in all attributes except for
C|_guid, Cl_owner, Cl_ permission,.and'the CI_title.

e Dptional attributes for the CIE and the CI means that it may not always be used , not that it may not
n a tool. All metadata marked.as optional and mandatory must be supported by the tools.

e Private attributes may be~added to any Content package, Content Item, @Gemteriment, or Monomg
Component. Definitions.for such attributes are outside the scope of this specification.

Text SI Audio RT program Index MPEG-2TS Image EXxec
Compressed Linear Scaleable Still Compressed  Network MHEG
Audio Audio Audio Picture  Graphics Graphics

Private

JAVA

me in a name

he referenced
attributes
er ClI's.
the CI_path,

be supported

pdia

11.2.3.1  Contentpackage Metadata
Attribite Type Description M/O
CP_jname CosNaming::name| COS Naming Service compound name M
CP_Jpath char_sequence Physical location of the CP metadata M
CP_TOT Ser of {({CIE_guidj LiSt of CIE names and 105, and CI names
CIE_name}, and IDs, in the package
{Cl_guid,
Cl_name}}

" Mandatory/Optional
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11.2.3.2 Content Item Metadata

Attribute Type Description M/Q

Cl_ permission TBD Permissions for use that apply to the IZI;
different users will have different
permissions

Cl_guid char_sequence Global unique identifier of the Content|ltem N

Cl_name CosNaming::name| COS Naming Service compound name M

Cl_owner char_sequence ID of the owner of the content |itddm
(Content Provider or SP)

CI_patn char_sequence Physical Tocation of the Cl metadaia !

Cl_title char_sequence Title of the ClI I\

Cl_TOC set of {{CIE_guid|List of CIE names and IDs and Cl namés

CIE_name}, and IDs in the ClI
Cl_guid, ClI_name}}

Cl_version bslbf Version of the CI (major and minor) M

Award.date_received UTC/MJD Date awarded @)

Award.description char_sequence Award description O

Award.name bmp/ISO 10646-1 Award name 0]

Cl_abbr _title char_sequence Abbreviated Cl title @]

Cl_date_available UTC/MJD Date available to customers O

Cl_delete_date UTC/MJD Datejto delete from the SPS g

Cl_episode_name bmp/ISO 10646-1 Particular episode name

Cl_expiration_date UTC/MJD Date content became unavailablg Oto
customers

ClI_price_unit.price TBD/fpvshf Price of content package from the CP tpQhe
SP, in appropriate units

Cl_price_unit.user_price TBD/fpvsbfFixed.2 CP suggested price of content packageXrom
the SP to the user, in appropriate units

Cl_Provider.address bmp/ISO 10646-1] Address of content provider

Cl_Provider.contact_name bmp/ISO 10646-1 Contact name (

CI_Provider.contaci-phone telephone_descriptor Contact phone number D

Cl_Provider ¥ char_sequence Global unique ID for the Content [t@m
provider

Cl_Provider.name bmp/ISO 10646-1 Name of content provider d

Clprovider_ref char_sequence Local ID of the CI to the Service Provider

ClE Reoctrictinn Covinte s Munna maoancion—ananme tolRatina 1 AN A by el b A

\.JI_I \CQLII\.:I.I\.III.\/UUIILI_y.IJIIIIC MIIIIUIIQIUII_I TAATTITC . T I\Ml.llly LLIL HIVCII \JUUIII.I_)' M\J\JUIUIIIB U

sion.Rating t rating given system (or dimension) by agreed fext

(e.g. in USA, Warnings, Language, or UK,
BBFC, Uc)three-dimensional

CI_Restriction.Country.Ratingcountry_code.rating| Rating in given country by minimum ag®
_Body.Overall_Age_Rating | _body.age rating |by given rating body (e.g., 15 years in UK

8 CI_Provider.ID will likely not be used at the same time as the other Cl_Provider attributes.
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by BVA) three-dimensional
Review.critic_name bmp/ISO 10646-1 Name of critic (0]
Review.description bmp/ISO 10646-1 Description of review @)
Review.language ISO 639.2 Language in which review is written d
Review.org bmp/ISO 10646-1 Organisation that gave the review q
Review.quote bmp/ISO 10646-1 Quote out of review (0]
Review.rating char_sequence Rating on a specific scale (1-4 stars,...) @)
Review.text bmp/ISO 10646-1 Text of review @)
Rolg-description bmpASO-10646-1 Description—or —Tarme —of —person/pedpte
taking that role
Roldg.name role_char Name of role 0
Schedule.channelno char_sequence logical channel number O
Schedule.length UTClrel length of program @)
Schedule.startdate UTC/MJD Starting date of program O
Schedule.starttime UTC/MJD Starting time of program 0]
11.23.3  Content Item Element Metadata
Attribute Type Description M/Q
CIE| permission TBD Permissions for use that apply to the QVE;
differ.ent. users will have different
permission
CIE] assoc_CI set of char_sequence  Associated applications M
CIE] comp enumeration of [{Content Item Element monomedisl
RT_program component type
Text
Index
Sl
Compressed Audio
Linear Audio
Compressed Video
Still Picture
Graphics
Java, MHEG-5
Private }
CIE_guid char_sequence Globat unique identiffer 1Y
CIE_loading set of {DSM List of loading commands to be executed Mt
Directory, execute} | loading time.
CIE_name CosNaming::name| COS Naming Service compound name M
CIE_owner char_sequence Global unigue identifier of legal owner N1
CIE_path char_sequence, Physical location of the CIE metadata i
char_sequence monomedia component data
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CIE_size uimsbf size in bytes of the content part of| e
element
CIE_version bslbf version number (major, minor) M
CIE_virus_checked UTC/MJD Date and Time the CIE was last yMus
checked
CIE _prov_ref char_sequence Local ID of the CI to the Service Provider O
CIE_index_start DSM-CC_appNPT| Index information to reference spe€ific
frames of the content (assumes MPE(5-2
TS)
CIE_index_stop DSM-CC_appNPT| Index information to reference spe¢€ific
frames of the content (assumes MPE(5-2
TS)
CIE_mult_lang list of lang Languages available in the CIE 0]
CIE_Provider.address bmp/ISO 10646-1 Address of content provider
CIE_Provider.contact name| bmp/ISO 10646-1 Contact name ()
CIE_Provider.contact_phong telephone_descriptor Contact phone number O
CIE_Provider.ID char_sequence Global unique ID for the Content [t@m
Element provider
CIE_segment_tabté Ordered list of List of the CIE segments for a multi-fij®©
{CIE_name} CIE, in order,
CIE_type content _type Type of-content unit (preview, main, logo) Q
EncoderProvider.address bmp/ISO 10646-1 Address of encoder provider D
EncoderProvider.contact_napbmp/ISO 10646-1 Contact name @]
e
EncoderProvider.contact_phptelephone_descriptqr Contact phone number 0O
ne
EncoderProvider.name bmp/1ISO"10646-1 Name of encoder provider

11.2.3.4  Real Time Program-Metadata

Attribute Type Description M/Q

RT_prog_comp list of CIE_name List of CIEs pointed to by the RT Proghdm
(MPEG-2 TS and Index only)

11.2.3.5 MPEG-2 TS Metadata

Attribute Type Description M/Q
bitrate uimsbf bit rate in bits per second M
aspect_ratio bslbf aspect ratioof the intended-display d
frame_rate fpvsbf video frame rate in Hz @)
horizontal_size uimsbf Number of pixels of the frame in |tBe

horizontal direction

° CIE_Provider.ID will likely not be used at the same time as the other CIE_Provider attributes.

°The CIE_segment_table attribute need to be included in the CIE metadata for each segment to which it applies.
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level_profile bslbf level and profile used for video encod|n@,
as specified by ISO/IEC 13818-2

mult_lang_audio set of ISO 639.2 list of one or more language identifief©for
the audio tracks in the TS

mult_lang_text set of ISO 639.2 list of one or more language identifief<for
the text tracks (e.g., subtitles) in the TS

PES_comp setof {CIE_compThe component monomedia that has he&@n

uimsbf) mapped to the TS via the PES structure,
and location (PID)

ratio uimsbf Amount of speed up for the Fast forwarg@r
East Rewind streams.

TS _fpomp set of {CIE_comp,The component monomedia that has bhe&@n

uimsbf) mapped to the TS via the TS private
section, and location (PID)

TS _mode bslbf Indication of whether the TS is (fthe
standard, the fast forward or the fast-rewind
stream

vertical_size uimsbf Number of pixels of the frame in |tke
vertical direction

videp_comp_type enumeration ofype of video encoding (0]

{MPEG-1, MPEG-
2}
11.2.3.6 Index Metadata
Attribute Type Description M/Q

Index_mode bslbf Indication of whether the Index file appli@s
tasthe standard, the fast forward or the fast
rewind stream

11.2.3.7  Text Metadata

Attribute Type Description M/Q
starfing corner uimsbf, uimsbf location (in pixels) of the starting corng¢on
the screen in terms of (# horizontal pixels, #
vertical pixels), and where (0,0) is the
upper left-hand corner.

text[flow bslbf Direction of the text flow (I-r, or r-I) (0]

11.23.8 . System Information Metadata

Attribute Type Description M/Q

Sl tables char_sequence The type of DVB Sl table

11.2.3.9  Compressed Audio Metadata

Attribute Type Description M/Q

bitrate uimsbf The playback bitrate of the audio strean M

audio_type bslbf The type of audio encoding - MPEG31
Layer |, MPEG-1 Layer Il, AC-3, qr
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MPEG-2 Layer II.

channel_format enumeration ofhe type of channels included in the audi»
{sing_chan, stream
dual_chan,
joint_stereo, stereo}
sample_rate fpvsbf The sample frequency of the encoded gata [O
sample_size uimsbf the number of bits per audio sample ¢

11.2.3.10 Linear Audio Metadata

Attribute Type Description M{Q
num_channels uimsbf Whether one (mono) or two (ster®o)
channels are included in the audio stream
num_sample_frames uimsbf Number of sample frames d
sample_rate fpvsbf The sample frequency of the encoded data D
sample_size uimsbf the number of bits per audio"sample CI)|
11.2.3.11  still Picture Metadata
Attribute Type Deseription M/Q
aspect_ratio bslbf aspect ratid of the intended display d
horizontal_size uimsbf Numbet/ of pixels of the frame in |tBe
horizontal direction
level_profile bslbf level and profile used for video encod|r@,
as'specified by ISO/IEC 13818-2
vertical_size uimsbf Number of pixels of the frame in |tte
vertical direction
11.2.3.12 Graphics Metadata
Attribute Type Description M/Q
coding_type bslbf Coding type for still graphic - RGBILG,
CLUTS8, CLUT4, or CLUT2
dithering_pref bslbf preference of whether or not to dither 0]
horizontal_position uimsbf Horizontal offset between the top |lBft
corner of the object and the top left corper
of the grid
horizontal” size uimsbf Number of pixels of the frame in |tBe
horizontal direction
object scalability bslbf describes minimum CI UT format for [the
object on display
pixel_aspect_ratio bslbf aspect ration of a pixel 0]
resolution_ind bslbf resolution of the graphical object basedOon
screen size - half frame resolution in bpth
horizontal and vertical, vertical only,
horizontal only
scaling_pref bslbf preference for scaling if object ratio does O
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not match display ratio

target_background_grid bslbf Target background grid
vertical_position uimsbf Vertical offset between the top left corer
of the object and the top left corner of the
grid
vertical_size uimsbf Number of pixels of the frame in |tle
vertical direction
11.2.3.13 Java Metadata
Attributa Tune Deaccrintion MO
Attribut via Description
clier|t_server bslbf Indication of whether the Java execuidlle
represents client or server code.
11.23.14 MHEG-5 Metadata
Nonp
11.23.15 Private Metadata
Attribute Type Description M/Q
private data unspecified User-defined data @]

11.B. Content Packaging Format

11.3.1B

The|Bento data model fits very well to the -object model of DAVIC. We shall choose Bento as a base fil

ento

content packaging, and describe the definition of DAVIC Obijects in this chapter.

11.8.2 Bento definition of DAVIC Objects

Benjo allows for extension through the definition of new objects, properties, and data types. The DA
could be newly defined. Each:DAVIC object should have a globally unique ID. The attributes specified i
11.2 will map onto Bento-properties. Additional properties may be added by the content loading tool se
spegified at an appropriate time. Using Bento representation, the DAVIC Objects could be defined as be

b format for

IC Objects
N subclause
and will be
owW.

11.32.1 Content package Object
Property Type Value
ObjID ObjClass Content package Object
CPID ObjRef A globally unique ID and Version number
CP_name CosNaming::name| COS Naming Service compound name
CP_path char_sequence Physical location of the CP metadata
CP_TOC set of {{CIE_guid|List of CIE names and IDs, and Cl names and |Ds,

CIE_name},

in the package
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{Cl_guid,
Cl_name}}
11.3.2.2  Content Item Object
Property Type Value
ObjID ObjClass Content Item Object
CPID ObjRef A globally unique ID indicating the Content
Provider
PackagelD String An ASCII character string, unique within [the
domain_of the Content Drn\/irlnr' inrlir‘nfing he

Package ID

Cl_ permission

TBD

Permissions for use that apply to the CI;<diffg
users will have different permissions

Brent

Cl_guid char_sequence Global unique identifier of the Content Item

Cl_name CosNaming::name| COS Naming Service compound name

Cl_owner char_sequence ID of the owner of the)content item (Captent

Provider or SP)

Cl_path char_sequence Physical location‘of-the Cl metadata

Cl_title char_sequence Title of the CI

Cl_ToC set of {{CIE_guid| List of CIE'names and IDs and Cl names and||Ds
CIE_name}, in the CI
Cl_guid, ClI_name}}

Cl_version bslbf Version of the Cl (major and minor)

Award.date_received UTC/MJD Date awarded

Award.description char_sequence Award description

Award.name bmp/ISO 10646-1 Award name

Cl_abbr _title char.sequence Abbreviated Cl title

Cl_date_available UTC/MJID Date available to customers

Cl_delete_date UTC/MJD Date to delete from the SPS

Cl_episode_name bmp/ISO 10646-1 Particular episode name

Cl_expiration_date UTC/MJD Date content became unavailable to customer§

ClI_price_unit.price TBD/fpvsbf Price of content package from the CP to the §P, in

appropriate units

Cl_pric&. unit.user_price

TBD/fpvsbfFixed.2

CP suggested price of content package from
to the user, in appropriate units

the SP

Cl.Provider.address

bmp/ISO 10646-1

Address of content provider

Cl_Provider.contact_name

bmp/ISO 10646-1

Contact name

Cl_Provider.contact_phone

telephone_descri

btor Contact phone number

Cl_Provider.ID11

char_sequence

Global unique ID for the Content Item providd

1)

=

Cl_Provider.name

bmp/ISO 10646-1

Name of content provider

1 C1_Provider.ID will likely not be used at the same time as the other Cl_Provider attributes.
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Cl_provider_ref

char_sequence

Local ID of the CI to the Service Provider

Cl_Restriction.Country.Dime

sion.Rating

ndimension_name.te
t rating

dimensional

Cl_Restriction.Country.Ratin
_Body.Overall_Age_Rating

pcountry code.rating
_body.age_rating

Rating in given country by minimum age by giV

dimensional

Review.critic_name

bmp/ISO 10646-1

Name of critic

Review.description

bmp/ISO 10646-1

Description of review

kRating in given country according to a given system
(or dimension) by agreed text (e.g. in US$A,
Warnings, Language, or UK, BBFC, Uc) three-

rating body (e.g., 15 years in UK by BVA) three-

Revlew.language ISO 639.2 Language In which review Is written
Revlew.org bmp/ISO 10646-1 Organisation that gave the review
Revlew.quote bmp/ISO 10646-1 Quote out of review
Revlew.rating char_sequence Rating on a specific scale (1-4 stars,(.)
Revlew.text bmp/ISO 10646-1 Text of review
Rolg.description bmp/ISO 10646-1 IDescription or name of persan/people takirjg that
role
Rolg.name role_char Name of role
Schedule.channelno char_sequence logical channel number
Schedule.length UTClrel length of program
Schedule.startdate UTC/MJD Starting date of program
Schedule.starttime UTC/MJD Starting time of program
11.32.3 Content Item Element Object
Property Type Value
ObjIp ObjClass Content Item Element Object
CPID ObjRef A globally unique ID indicating the Content
Provider
PackagelD String An ASCII character string, unique within |the
domain of the Content Provider, indicating the
Package ID
CIE| permission TBD Permissions for use that apply to the CIE; different
users will have different permission
ClE|assoc_Cl set of char_sequemnce Associated applications
CIE] comp enumeration of [{Content ltem Element monomedia component type
RT_program
Text
Index
SI
Compressed Audio
Linear Audio
Compressed Video
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ling

Still Picture
Graphics
Java, MHEG-5
Private }
CIE_guid char_sequence Global unique identifier
CIE_loading set of {DSM List of loading commands to be executed at loa
Directory, execute} | time.
CIE_name CosNaming::name| COS Naming Service compound name
CIE_owner char_sequence Global unique identifier of legal owner
CIE_path char_sequence, Physical location of the CIE metadata ahd
char_sequence monomedia component data
CIE_size uimsbf size in bytes of the content part of the(element
CIE_version bslbf version number (major, minor)
CIE_virus_checked UTC/MJD Date and Time the CIE was jast virus checked

CIE _prov_ref

char_sequence

Local ID of the CI to the'Sérvice Provider

CIE_index_start

DSM-CC_appNPT

Index information to\reference specific framgs of

the content (assumeés,MPEG-2 TS)

CIE_index_stop

DSM-CC_appNPT

Index information to reference specific framgs of

the content (assumes MPEG-2 TS)

CIE_mult_lang

list of lang

Languages available in the CIE

CIE_Provider.address

bmp/1ISO 10646-1

Address of content provider

CIE_Provider.contact_name

bmp/1ISO 10646-1

Contact name

CIE_Provider.contact_phong

telephone_deseti

ptor Contact phone number

CIE_Provider.ID12

char_sequence

Global unique ID for the Content Item EIl
provider

ment

CIE_segment_tablel3

Ordered
{CIE_nhame}

list

tfst of the CIE segments for a multi-file CIE,
order.

CIE_type

content _type

Type of content unit (preview, main, logo)

EncoderProvider.address

bmp/ISO 10646-

| Address of encoder provider

EncoderProvider.contact_na
e

nbmp/ISO 10646-1

Contact name

EncoderProyider.contact_ph
ne

ptelephone_descriptd

r Contact phone number

EncoderProvider.name

bmp/ISO 10646-1

Name of encoder provider

113.2.4 Real Time Program Object
Property Type Value
ObjID ObjClass Real Time Program Object

12 CIE_Provider.ID will likely not be used at the same time as the other CIE_Provider attributes.

13 The CIE_segment_table attribute need to be included in the CIE metadata for each segment to which it applies.
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Length long The length of the Real Time Program objec
bytes

Bitrate uimsbf Real Time Program bitrate in bits per second

Form MediaTag Recording format

RT_prog_comp

List of CIE_name

List of CIEs pointed to by the RT Program (MPEG-

2 TS and Index only)

RTPData ObjRef Real Time Program data file
11.3.25 MPEG-2 TS Object
Property Type Value
ObjIp ObjClass MPEG-TS Object
Length long The length of the MPEG2-TS object, in bytés
Bitrgte uimsbf TS bitrate in bits per second
aspect_ratio bslbf Aspect ratio of the intended display
frame_rate Fpvsbf video frame rate in Hz
Horigontal_size uimsbf Number of pixels of the~frame in the horizgntal
direction
leve| profile bslbf level and profile used for video encoding, as
specified by ISO/IEC 13818-2
mulf lang_audio Set of ISO 639.2 list of one’«or more language identifiers for the
audio tracksyin the TS
mulf_lang_text Set of ISO 639.2 list of’fone or more language identifiers for thie texf
tracks(e.g., subtitles) in the TS
PEY comp Setof {CIE_compThe component monomedia that has been mapped
uimsbf) to the TS via the PES structure, and location (PID)
Ratip uimsbf Amount of speed up for the Fast forward or [Fast
Rewind streams
TS _fomp Set of {CIE_comp,The component monomedia that has been mapped
uimsbf) to the TS via the TS private section, and localion
(PID)
TS _mode bslbf Indication of whether the TS is the standard, the
fast forward or the fast rewind stream
vertical_size uimsbf Number of pixels of the frame in the verfical
direction
videp_comp_4ype enumeration ofype of video encoding
{MPEG-1, MPEG-
2}
MPHEGBata QbjRef MPEG2-TS data file
11.3.2.6 Index Object
Property Type Value
ObjID ObjClass Index Object
Length long The length of Index object, in bytes
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Index_mode bslbf Indication of whether the Index file applies tq the
standard, the fast forward or the fast rewind strelam
IndexData ObjRef Index data file
11.3.2.7  Text Object
Property Type Value
ObjID ObjClass Text Object
Length long The length of the Text object, in bytes
starting_corner uimsbf Location (in pixels) of the starting corner on the
screen in terms of (# horizontal pixels, # verti¢al
pixels), and where (0,0) is the upper leftC:hdnd
corner
Text flow bslbf Direction of the text flow (I-r, or r-I)
TextData ObjRef Text data file
11.3.2.8  System Information Object
Property Type Value
ObjID ObjClass System Information Object
Length Long The length afSystem Information object, in bytes
SI_tables char_sequence | The typefef DVB Sl table
SiData ObjRef System Information data file
11.3.2.9  Compressed Audio Object
Property Type Value
ObjID ObjClass Compressed Audio Object
Length Long The length of the Compressed Audio objecf| in
bytes
Bitrate Uimsbf The playback bitrate of the audio stream
audio_type Bslbf The type of audio encoding - MPEG-1 Layér I,
MPEG-1 Layer Il, AC-3, or MPEG-2 Layer II.
channel_format enumeration ofFhe type of channels included in the audio streajn
{sing_chan,
dual_chan,

joint_stereo, stereo}

audioxtype

Bslbf

The type of audio encoding - MPEG-1 Layér |,

MPEG-1 Layer I, or AC-3.

channel_format

enumeration
{sing_chan,
dual_chan,
joint_stereo, stereo}

orhe type of channels included In the audio streaf

CAData

ObjRef

Compressed Audio data file
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11.3.2.10 Linear Audio Object

Property Type Value
ObjID ObjClass Linear Audio Object
Length Long The length of the Linear Audio object, in bytes
Bitrate Uimsbf The playback bitrate of the audio stream
num_channels Uimsbf Whether one (mono) or two (stereo) channgls are
included in the audio stream
num_sample_frames Uimsbf Number of sample frames
sal In_r;ﬂ-n l:p\lchf The campln erQI| Jency. of the encoded-data
sample_size Uimsbf the number of bits per audio sample
LAData ObjRef Compressed Audio data file
11.3.2.11 Still Picture Object
Property Type Value
ObjIp ObjClass Still Picture Object
Lengl;th Long The length of the Still Picture object, in bytes
aspefct_ratio Bslbf aspect ratio of the intended display
Horikontal_size Uimsbf Number of pixels of the frame in the horizgntal
direction
leve| profile Bslbf level and profile used for video encoding,| as
specified by ISO/IEC 13818-2
vertical_size Uimsbf Number of pixels of the frame in the vertical
direction
SPQata ObjRef Still Picture data file
11.3.2.12 Graphics Object
Property Type Value
ObjIp ObjClass Graphics Object
Length Long The length of the Graphics object, in bytes
codipg_type Bslbf Coding type for still graphic - RGB16, CLUS,
CLUT4, or CLUT2
dithering_pref Bslbf preference of whether or not to dither
Horigontal_‘position Uimsbf Horizontal offset between the top left corner of the
object and the top left corner of the grid
Horikzentalsize Uimshf Number of pixels of the frame in the horizagntal
direction
object_scalability Bslbf describes minimum CLUT format for the objeqt on
display
pixel_aspect_ratio Bslbf aspect ration of a pixel
Resolution_ind Bslbf resolution of the graphical object based on sgreen
size - half frame resolution in both horizontal and
vertical, vertical only, horizontal only
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scaling_pref Bslbf preference for scaling if object ratio does not natch
display ratio
target_background_grid Bslbf Target background grid
vertical_position Uimsbf Vertical offset between the top left corner ofl the
object and the top left corner of the grid
vertical_size Uimsbf Number of pixels of the frame in the verfical
direction
GraphicData ObjRef Graphics data file
11.3.2.13 Java Object
Property Type Value
ObjID ObjClass Java Object
Length long The length of the Java object, in bytes
Client_server bslbf Indication of whether the,~Java execuiable
represents client or server code
JavaData ObjRef Java data file
11.3.2.14 MHEG-5 Object
Property Type Value
ObjID ObjClass MHEG-5,0bject
Length Long The.dength of the MHEG-5 object, in bytes
MHEGData ObjRef MHEG-5 data file
11.3.2.15 Private Object
Property Type Value
ObjID Objclass Private Object
Length Long The length of the Private object, in bytes
private_data Unspecified User-defined data

11.4. Coentent Loading Toolset

1141 Scope

This rhnpfpr describes the rnnluirnmnn'rc and desired features for content Innding from a Content P

Language) as the content loading toolset, and describe the specification in this chapter.

11.4.2 Toolset requirements

The requirements for the toolset are listed below.

1. Ability to create new CI/CIE Metadata objects based on the Bento Format.
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Ability to specify the set of Metadata attributes (Bento properties) associated with a particular CI/CI
Text object).

Must be Available and complete.

E type (e.g.

Ability to transfer content packages from a Content Provider to a Service Provider over A10 interface.

11.4.3 Toolset features

These are non-essential features of a toolset but should be used as a guide to the sort of functionality required of a
toolset for packaging metadata and monomedia components into content packages.

The features can be used as a means of assessing tools against each other. The features are listed in priority order.
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Suppaort for the toolset

Ability to extend the standard set of attributes defined in ISO/IEC 16500 to include private attributes’
| ightweight content packages (minimum redundant information).

ntelligent file transfer mechanism (e.g. doesn’t send files twice for different ClIs)

Platform independent.

The components within the toolset should have simple, open and well defined“interfaces so th
nteroperate.

—asy to use.

Metadata batch input function (e.g. creating new CI/CIE Metadata objects by extracting metadata
Hatabases).

Metadata validation (e.g. List of Values).

Ability to test the content (metadata and monomedia components) for completeness (against the
and correctness of attribute values.

1.4 Toolset Specifications

content specification is essentially a template from which instances of a particular Cl or CIE

built, both in terms of its physical characteristics and its metadata requirements. For exam
ay exist a specification for a Movie'offering and an instance of it would be the ‘Star Wars’ m
nly when specific values are assigned, is an instance of a content specification created. In t
similar to a class in Object @riented Technology, however, the specifications have addition
\rameters to define default\walues, constraints etc.

4.1 CI/CIE Relationships and Components

plationships identify and define the links between a Cl or CIE and its components. For exan
pvie Cl typetmay have an ‘Actors’ attribute assigned to it which could take several values i.¢
e to many, relationship between the Cl and its ‘Actors’ attribute. Alternatively a Movie packg
ntain several ‘Movie’ offerings for which there would be a one to many relationship. Some
ationships may be mandatory and others optional.
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Figure 11-5. — Entity Relationship Diagrani
The diagram in Figure 11.1 shows the different relationship types required’to specify CI/CIE’s in the

Attributes - These are used to describe characteristics of a specific CI/CIE metadata. For exX
offering may use ‘Actor’, ‘Rating’ and ‘Genre’ attributes. Alternatively a home shopping application
‘Shoes’ offering which may use a ‘Style’ attribute. Within a~Cl or CIE , attributes are generic,
optional. The complete list of mandatory and optional atttibutes can be found in Subclause 11.2
Private attributes can also be defined.

Properties - Physical media is built to a set of media properties e.g. a JPEG image must be bu
200x200. Properties are not required as metadata 'y a target Service. They are for use by the CP

Attribute Groups - These are used to group, tegether related metadata attributes. By default, all
in the group must be considered mandatory.tnless stated otherwise.

Property Groups - These are used to declare media property values from a set of media proper
Property Package.

Property Packages - These are sets of properties that can be used in a property group. A property
all the properties that may be used within a property group. A property group always contains
properties held in a property\package.

Association- A Cl or CIE‘/may be a required or optional component of a Cl. In some cases th

relationship may be-important as e.g. “help”, “background”, “reference”, etc.

toolset.

ample a ‘Movie’
may include a
mandatory or

3.2 and 11.2.3.¢

ilt with a size of
only.
ttributes declarec

ies declared in &

package declare
a subset of the

P context of the

Association Groups: A Relationship between a Cl and CIE (or another CI) is declared in an Associgtion Group.

CIE - This defines the specification that the actual physical CIE media should be built to by the

Property, Groups. Any metadata required by the CIE is defined by the included set Attribute Groups.

included set of

Cl - This*defines any associated Cls and CIEs by the included set of Association Groups. Any attfibutes required b

the{Cl are defined by the included set of Attribute Groups.

11.4.4.2  Specifying Relationships and Components using CMSL

Content Metadata Specification Language (CMSL) is a means of defining media and metadata specifications in al
open and standardised language format, offering complete re-usability, flexibility and portability. The CMSL
language consists of a number of major syntactic constructs, each of which is enclosed with its own unique keywor

and common end marker e.g. :
CI_SPEC
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END

Within the bounds of a keyword / End marker, other CMSL constructs and keywords can be declared in accordance
with the syntactic rules of the language. In some cases parameters can be added to define maximum / minimum
values, default values, optional values, number of duplicate occurrences, etc.

As in many languages comments may be included in the code by preceding them with two forward slashes ‘//".

11.4.4.3 CMSL Language Specification

The full specification of the CMSL language, using Backus-Naur Format (BNF), can be found in the informative
Annex O. CMSL is currently at Draft Version 2.0. It is anticipated that a new Version 3.0 will be produced this year
which will have a modified entity-relationship model. These modifications will be small but nevertheless significant.
A CMSL Example used to define a simple Movie Offering can be found in Annex P.

11.4.5 Content Loading by CMSL

A CJ|/CIE CMSL specification must not be thought of as an instance of an actual CI/CIE. It\defines the attribute
names and associations of the CI/CIE together with any value constraints, not the actual yalues. Howeyver, using the
samg entity-relationship model as CMSL a set of generic class definitions can be defined,-based on tHe same major
congtructs in CMSL but requiring additional elements for instantiation. So, by intérpreting a CI/JIE CMSL
spegification, a CI/CIE object of a particular type can be created and then populated with (meaningful) rletadata.

Instantiated CI/CIE’s cannot be loaded directly into a Bento file container. They/must first of all be epcoded into
Benjo Object format using the Bento API. Similarly, they can only be extracted from the Bento container after
decgding.
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Annex A
(normative)
Coding of Outline Fonts

A.1 Font Format Specification

The scaleable outline format representation will be referred to as a Portable font resource (PFR) that can be stored
statically in ROM or hard disks, or moved dynamically within a DAVIC network. This dynamic aspect is the reason
the font resource is often referred to as portable. The file representation of the PFR is designed with two, sometimes
conflicting, goals in mind. One is to minimize the size of the file representation; the other is to provide the

info]maﬂon N a way that optimizes rendering performance even It the amount of memory 1s Tmited at plalyback time.
A Portable Font Resource consists of the following sections in order:

e PFR header

e | ogical font directory

e | ogical font section

e Physical font section

e [Glyph program strings

e PFR trailer

The[PFR header contains global information about the PFR and the fonts contained within it.

Thellogical font directory consists of a table of pointers to the logical fonts contained within the PFR.

The| logical font section contains the logical font records~themselves. Each logical font record fefines the
trangformation (size, oblique effect, condense, expand) to*be" applied to a physical font. It therefore fepresents an
instance of a physical font.

The|physical font section consists of a set of physical, font records. Each physical font records contain$ information
abouit one physical font contained within the PFR-i¢cluding a table of character codes defined for that physical font.
A physical font record may optionally be immediately followed by bitmap size and bitmap character tgble records
assqciated with that physical font.

The|glyph program strings section contains the definition of the shapes of each of the characters defined within the
font| Both outline and bitmap image shapes are defined by glyph program strings. Glyph program strings are shared
acrgss all physical fonts within a PER

All integers are written most significant bit first.
All offsets except those in glyph program strings are relative to the first byte of the portable font resource
All offsets within glyph program strings are relative to the first byte of the first glyph program string.

Many of the concepts-tsed in this specification are based on the Adobe Type 1 font format version 1.1 (Addison-
Wedley Publishing’€ompany, Inc. 1991).

A. PER Header

The|PER header is the first block of data in a Portable Font Resource. It contains global information alhout the PFR
and its constituent fonts.

The size of the PFR header is a fixed 58 bytes. Its structure is as follows:

Table A-1. —PFR Header

Syntax Number of bits Mnemonic

pfrHeader() {
pfrHeaderSig 32 bslbf
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pfrVersion 16 uimsbf
pfrHeaderSig2 16 bslbf
pfrHeaderSize 16 uimsbf
logFontDirSize 16 uimsbf
logFontDirOffset 16
uimsbf

logFontMaxSize 16 uimsbf
logFontSectionSize 24 uimsbf
logFontSectionOffset 24 uimsbf
physFontMaxSize 16 uimsbf
physFontSectionSize 24 uimsbf
physFontSectionOffset 24 uimsbf
gpsMaxSize 16 uimsbf
gpsSectionSize 24 uimsbf
gpsSectionOffset 24 uimshbff
maxBlueValues 8 uimsbt
maxXorus 8 uimsbf
maxYorus 8 uimsbf
physFontMaxSizeHighByte 8 uimshbf
zeros 6 bslbf
pfrinvertBitmap 1 bslbf
pfrBlackPixel 1 bslbf
bctMaxSize 24 uimsbf
bctSetMaxSize 24 uimsb
pftBctSetMaxSize 24 uimsb
nPhysFonts 16 uimsb
maxStemSnapVsize 8 uimshf
maxStemSnapHsize 8 uimshf
maxChars 16 uimsbf
}

pfrHeaderSig: A byte string which indicates the file type and format. This field shall be set to thg constant value

0x50465230 representing the ASCII string “PERO”.

pfrVersion: An unsigned integer indicating-the PFR format version number. This field shall be set tq the value 4.

pfrHeaderSig2: A byte string which further confirms the integrity of the PFR. This field shall be set|to the constant

value 0x0dOa representing the ASCil Characters carriage return and line feed.

pfrHeaderSize: An unsigned integer indicating the number of bytes in the PFR header. This field shall be set to the

constant value 58.

logFontDirSize: An unsignéd integer indicating the total size of the logical font directory in bytes.

logFontDirOffset: An-tnsigned integer indicating the byte offset of the first byte of the logical font difectory relative

to the first byte of.the PFR header.

logFontMaxSijze? An unsigned integer indicating the size in bytes of the largest logical font record. This may be used

to allocate ‘a-buffer capable of holding any logical font record.

logFontSectionSize:An unsigned integer indicating the size in bytes of the entire set of logical font records. This

may be used to allocate a buffer capable of holding the entire logical font section.

logFontSectionOffset: An unsigned integer indicating the byte offset of the first byte of the first logi¢al font record

in the logical font section. The offset is relative to the first byte of the PFR header.

physFontMaxSize: An unsigned integer indicating the size in bytes of the largest physical font record. This may be

used to allocate a buffer capable of holding any physical font record.

physFontSectionSize/ An unsigned integer indicating the size in bytes of the entire set of physical font records. This

may be used to allocate a buffer capable of holding the entire physical font section.

physFontSectionOffset:An unsigned integer indicating the byte offset of the first byte of the first physical font in

the physical font section. The offset is relative to the first byte of the PFR header.
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gpsMaxSize: An unsigned integer indicating the size in bytes of the largest glyph program string. In the case of
compound glyphs, the size must include the total size of its component glyphs. This may be used to allocate a buffer

capable of holding any glyph program string.

gpsSectionSizeAn unsigned integer indicating the size in bytes of the entire set of glyph program strings. This may

be used to allocate a buffer capable of holding the entire set of glyph program strings.

gpsSectionOffset:An unsigned integer indicating the byte offset to the first byte of the first glyph program string in

the glyph program string section. The offset is relative to the first byte of the PFR header.

maxBlueValues: An unsigned integer indicating the maximum number of vertical alignment zones defined in any

physical font record.

maxXorus: An unsigned integer indicating the maximum number of controlled X coordinates in any glyph program

strin

g. The number of controlled X coordinates in a glyph program string includes primary stroke edges, secondary

stroke edges and secondary edges.

max
strin|
stro

phys
speq
64K

Yorus: An unsigned integer indicating the maximum number of controlled Y coordinates in any’ glyp
g. The number of controlled Y coordinates in a glyph program string includes primary stroke“edge
e edges and secondary edges.

FontMaxSizeHighByte: An unsigned number indicating the number of times 65536-should be ad
ified value of physFontMaxSize. This provides a means of handling physical font(récords whose
bytes.

zergs: A concatenation of bits that shall all be set to zero.

pfrinvertBitmap: A bit flag that indicates, if set, that image data in bitmap-glyph program strings is
decieasing order of Y value.

pfrB
prog
bcti
phys
bctJetMaxSize: An unsigned integer that indicates the(fnaximum size in bytes of any complete set

character tables in any physical font. This may be used to allocate a buffer capable of holding the s
character tables for any physical font.

ackPixel: A bit flag that indicates the bit value used to represent black in image data contained in b
ram strings.

ical font record. This may be used to allocate a buffer capable of holding any bitmap character table|

pftBgtSetMaxSize: An unsigned integer that indicates the maximum size in bytes of any physical f
together with all of the bitmap character tables associated with it. This may be used to allocate a buff
holdjng any physical font record and its associated bitmap character tables.

nPhysFonts:An unsigned integer that indicates the number of physical font records in the physical font s

temSnapVsizeAn unsignediinteger that indicates the number of values contained in the largest v
shnap table in any physical font-record.

ma
ste

temSnapHsize:An unsigned integer that indicates the number of values contained in the larges
snap table in any physical font record.

ma

recdrds.

L ogical font directory

h program
5, secondary

Hed to the
Size exceeds

stored in

tmap glyph

axSize: An unsigned integer that indicates the maximumsize in bytes of any bitmap character table in any

of bitmap
et of bitmap

bnt record
br capable of

bction.

brtical stem

horizontal

hars: An unsighed integer that indicates the maximum number of characters in any of the physical font

The|logical font directory consists of a table of pointers to all of the logical font records contained with th

e PFR. The

table is indexed by the logical font code. The structure of the logical font directory is as follows.

Table A-2. —Logical Font Directory

Syntax Number of bits Mnemonic
logFontDir() {
nLogFonts 16 uimsbf
for (i = 0; i < nLogFonts; i++){
logFontSize 16 uimsbf
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logFontOffset

}
}

24 uimsbf

nLogFonts: An unsigned integer indicating the total number of logical fonts contained in the logical font directory.

logFontSize:An unsigned integer indicating the size in bytes of one logical font record.

logFontOffset: An unsigned integer indicating the byte offset to the first byte of that logical font record. The offset is

relative to the first byte of the PFR header.

A.4  Logical font section

The Togical font section consists of zero or more Togical font records. Each Togical record contains jnformation about
one logical font. It is accessed via the logFontOffset value in the appropriate entry in the logical fgnt directory. The
structure of the logical font section is as follows.
Table A-3. —Logical Font Section
Syntax Number of-bits Mnemohic
logFontSection() {
for (i = 0; i < nLogFonts; i++){
logFontRecord()
}
The structure of each logical font record is as follows.
Table A-4. —LogicakFont Record
Syntax Number of bits Mnemohic
logFontRecord() {
fontMatrix[0] 24 tcimsbf
fontMatrix[1] 24 tcimsbf
fontMatrix[2] 24 tcimsbf
fontMatrix[3] 24 tcimsbf
zero 1 bslbf
extraltemsPresent 1 bslygf
twoByteBoldThicknessValue 1 bslbf
boldFlag 1 bslbf
twoByteStrokeThicknessValue 1 bslkyf
strokeFlag 1 bslbf
lineJoinType 2 bslbf
if (strokeFlag){
if(twoByteStrokeThicknessValue)
strokeThickness 16 tcimsbf
else
strokeThickness 8 uimsb
if (lineJoinType == MITERLINEJOIN)
miterLimit 24 tcimsbf
1
else if (boldFlag){
if (twoByteBoldThicknessValue)
boldThickness 16 tcimsbf
else
boldThickness 8 uimsbf
if (extraltemsPresent){
nExtraltems 8 uimsbf
for (i = 0; i < nExtraltems; i++){
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extraltemSize 8 uimsbf
extraltemType 8 uimsbf
for (j = 0; j < extraltemSize; j++){
extraltemData 8 uimsbf
}
}
}
physFontSize 16 uimsbf
physFontOffset 24 uimsbf
if (pfrHeader.physFontMaxSizeHighByte){
physFontSizelncrement 8 uimsbf
}
}

fontMatrix[]: An array of four signed integers representing the coefficients of the transformation matrix [in units of
1/2596) from the font's coordinate system to the document coordinate system. The defined transformation is:

X' = (fontMatrix[0] * x + fontMatrix[2] * y) / (256 * outlineResolution)
y' = (fontMatrix[1] * x + fontMatrix[3] * y) / (256 * outlineResolution)

whefe (x, y) is a point in the character outline resolution unit coordinate system, outlineResolution is the fesolution of
the @ssociated physical font and (X', y') is the corresponding point in the (scaled)dogical font.

zerd: A bit flag that shall be set to zero.

extraltemsPresent: A bit flag that indicates that the logical font contains extra’data items. This should be|set to zero
for the current version as no extra item types are defined for logical fontrecords.

twoByteBoldThicknessValue:A bit flag that indicates that the bold¢thjckness value is expressed as a signed 16-bit
integer rather than as an unsigned 8-bit integer.

boldFlag: A bit flag that indicates that emboldening should be.enabled when rendering this logical font.

twoByteStrokeThicknessValue:A bit flag that indicates that-the stroke thickness value is expressed as a|signed 16-
bit integer rather than as an unsigned 8-bit integer.

strokeFlag: A bit flag that indicates that this logicakfont should be rendered by drawing a stroke with the specified
thickness around the outline rather than by conventionally filling the interior of the outline. Note that if this flag is
set, |t overrides the bold flag.

lineJoinType: A two-bit field that indicates“how convex corners should be handled during stroked rerldering. Its
valups are the standard PostScript definitions:

0: MITER_LINE_JOIN
1: ROUND_LINE_JOIN
2: BEVEL_LINEAJOIN
3: Undefined

strokeThickness:This is a signed integer that indicates the thickness of the stroke to be used to render fhe character
in sfroke mode,\(The units are character coordinates (outline resolution units). If twoByteStrokeThickrlessValue is
equal to zero, this value is represented by an unsigned 8-bit field. If twoByteStrokeThicknessValue is ¢qual to one,
this |valuevis' represented by an signed 16-bit field. The effect of using a negative value for stroke [thickness is
unde¢fined.

miterLimit: A signed integer representing the limit beyond which mitered corners should be rendered as beveled
corners. It is represented by the standard PostScript value for miterLimit. The value represents the maximum value of
the miter ratio for any mitered corner in units of 1/65536. The miter ratio is the distance of the mitered corner from
the outline corner divided by half the bold or stroke thickness.

boldThickness: This is a signed integer that indicates the total amount by which rendered characters should be
emboldened. The units are character coordinates (outline resolution units). Thus, for example, a 100 by 200 square
emboldened by 10 units would be rendered as if the square were 110 by 210 character units. If
twoByteBoldThicknessValue is equal to zero, this value is represented by an unsigned 8-bit field. If
twoByteBoldThicknessValue is equal to one, this value is represented by an signed 16-bit field. A negative value for
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boldThickness may be used to specify a reduced boldness for a character. This should be used

with caution as

excessively negative value for boldThickness can cause thin parts of a character shape to turn inside out.

nExtraltems: An unsigned integer that indicates the number of extra data items present. Extra data items added to
logical font contain data that will be ignored by earlier versions of the PFR interpreter and used by later versions o

the PFR interpreter.

extraltemSize: An unsigned integer indicating the size in bytes of one extra data item. The size includes only the

extra item data following the extraltemType field.

extraltemType: An unsigned integer indicating the type of extra item data present. No extra data
been defined for logical font records at this time.

item types have

extraltemData: One byte of extra item data. This data is interpreted in accordance with the extraltemType defined

for logical font records. All undefined extra item types will be ignored.

physFontSize:An unsigned integer that defines the size in bytes of the associated physical font recqd

physFontOffset: An unsigned integer that defines the offset in bytes of the first byte of the associa
record. The offset is relative to the first byte of the PFR header.

physFontSizelncrement:An unsigned integer that allows physical font sizes in excess(0f-64K bytes
If the physFontMaxSizeHighByte field in the PFR header is non-zero, the value’ of physFont
multiplied by 65535 and added to physFontSize. In other words, it provides a high.byte for the phys

A.5 Physical font record

The physical font section contains information about each of the physical fonts contained in the P
font is represented by a physical font record containing information about one physical font. It is
physFontOffset value in the parent logical font record. In the caSe that bitmaps are associated with
bitmap size records and bitmap character tables appear immediately following the parent physical
of the physical font section is as follows.

Table A-5. —Physical Font Section

rd.
ed physical font

0 be supported.
Bizelncrement is
cal font size.

FR. Each physica
accessed via the
A physical font, th
font. The structur

Syntax Number of bits Mnemo|

hic

physFontSection() {
for (i = 0; i < nPhysFonts; i++)
{
physFontRecord()
}
}

The structure of each physical font record in the physical font section is as follows.
Table A-6. —Physical Font Record

Syntax Number of bits Mnemohic

physFontRecord() {
fontRefNumber 16 uimsbf
outlineResolution 16 uimsb
metricsResolution 16 uimsb
xMin 16 tcimsbf
yMin 16 tcimsbf
xMax 16 tcimsbf
yMax 16 tcimsbf
extraltemsPresent 1 bslbf
zero 1 bslbf
threeByteGpsOffset 1 bslbf
twoByteGpsSize 1 bslbf
asciiCodeSpecified 1 bslbf
proportionalEscapement 1 bslbf
twoByteCharCode 1 bslbf
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verticalEscapement 1 bslbf
if (\proportionalEscapement)
standardSetWidth 16
tcimsbf
if (extraltemsPresent){
nExtraltems 8 uimsbf
for (i = 0; i < nExtraltems; i++){
extraltemSize 8 uimsbf
extraltemType 8 uimsbf
switch(extraltemType){
case 1:
bitmaplinfo()
break:
case 2:
fontID()
break;
case 3:
stemSnapTables()
break;
default:
for (j = 0; j < extraltemSize; j++){
extraltemData 8 uimsbf
}
break;
}
}
}
nAuxBytes 24 uimsbf
for(I=0; I<nAuxBytes; I++)
{
auxData 8 uimsbf
nBlueValues 8 uimsbf
for(i = 0; i < nBlueValues; i++)
{
blueValue[i] 16 tcimsbf
}
blueFuzz 8 uimsbf
blueScale 8 uimsbf
stdvVwW 16 uimsbf
stdHW 16 uimsbf
nCharacters 16 uimsbf
for (i = 0; i < nCharacters; i++)
charRecord()
}
fontRefNumber: An unsigned integer that uniquely defines the physical font record within the PFR. Conventionally,
phygicakfonts are numbered in sequence starting at 0.
outlipeResolution: A signed integer that defines the resolution of the coordinate system of the characier outlines.

The value represents the number of units in one em.

metricsResolution; A signed integer that defines the resolution of the coordinate system of the character set width
values. The value represents the number of units in one em.

xMin: A signed integer whose value is the smallest value of any X-coordinate of any point in the outline
representation of any character in the physical font.

yMin: A signed integer whose value is the smallest value of any Y-coordinate of any point in the outline
representation of any character in the physical font.
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xMax: A signed integer whose value is the largest value of any X-coordinate of any point in the outline
representation of any character in the physical font.

yMax: A signed integer whose value is the largest value of any Y-coordinate of any point in the outline
representation of any character in the physical font.

extraltemsPresent: A bit flag that indicates that the physical font contains extra data items. This field is normally set
to one because the fontID extra item is required to be present.

zero: A bit flag that shall be set to zero.

threeByteGpsOffset: A bit flag that indicates that the value of gpsOffset is represented by a three-byte rather than by
a two-byte integer.

twoByteGpsSize:A bit flag that indicates that the value of gpsSize is represented by a two-byte rather than by a

stngte=byte-integer:
asciiCodeSpecifiedObsolete; set to zero.

proportionalEscapement: A bit flag that indicates that the set width is specified for each character rgther than for all
characters.

twoByteCharCode: A bit flag that indicates that the value of charCode is representet-by a two-byte
single byte integer.

rather than by a

verticalEscapement: A bit flag that indicates that set width value should be\interpreted as a veriical rather than
horizontal escapement value.

standardSetWidth: A signed integer whose value is the set width of allcharacters in the font.

nExtraltems: An unsigned integer that indicates the number of extra data items present. Extra data items added to
logical font contain data that will be ignored by earlier versions ef the PFR interpreter and used by later versions o
the PFR interpreter. This field normally has a value of at least)one because the fontID extra item|is required in the
current version.

extraltemSize: An unsigned integer indicating the sizexin’bytes of one extra data item. The size i
extra item data following the extraltemType field.

ncludes only the

extraltemType: An unsigned integer indicating.the type of extra item data present. Three extra
(values 1 - 3) have been defined for physical font records.

data item types

extraltemData: One byte of extra item data. This data is interpreted in accordance with the values
defined for physical font records. All undefined extra item types will be ignored.

Df extraltemType

nAuxBytes: An unsigned integer defining the number of bytes of auxiliary data that follow.

auxData: nAuxBytes bytes of arbitrary data.

nBlueValues: An unsigned(integer defining the number of vertical alignment edges. The number of
shall always be an even‘niamber.

blueValue: A signed-integer defining the Y-coordinate of one edge of a blue zone. The contained
be in ascending ©rder. Each succeeding pair of blue values defines one blue zone. See the Adobe
specification for details on the effect of defining blue zones.

blueFuzz: An-unsigned integer defining the value of blueFuzz. See the Adobe Type 1 Font Format
details en.the effect of this value.

blueScale:An unsigned integer defining the value of blueScale See the Adobe Type 1 Font Forma

alignment edges

blue values must
[Type 1 Font Forr

specification for

specification for

details on the effect of this value.

stdVW: An unsigned integer defining the value of stdVW See the Adobe Type 1 Font Format specification for

details on the effect of this value.

stdHW: An unsigned integer defining the value of stdHW See the Adobe Type 1 Font Format
details on the effect of this value.

specification for

nCharacters: An unsigned integer defining the number of character records present. Character records following this

field must be in ascending order of charCode.

The format of each character record is as follows.
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Table A-7. —Character Record

Syntax Number of bits Mnemonic
charRecord() {
if (twoByteCharCode)
charCode 16 uimsbf
else
charCode 8 uimsbf
if (proportionalEscapement)
charSetWidth 16 tcimsbf
if (asciiCodeSpecified)
asciiCodeValue 8 uimsbf
if (hA/nRym(?.pQth)
gpsSize 16 uimsbf
else
gpsSize 8 uimsbf
if (threeByteGpsOffset)
gpsOffset 24 uimsbf
else
gpsOffset 16 uimsbf
}

chaiCode: An unsigned integer defining the character code value.

chai
distg

asci

gps
repr

gps
outli

glyp

A5
Opti

SetWidth: A signed integer defining the set width of the character.. ThiS determines the horizontal
Ince from the origin of the current character to the origin of the immédiately following character.
CodeValue:This field if present should be ignored.

psentation of the character.

h program string section of the PFR.

1 Bitmap Information

bnal bitmap information, contained-in:one or more extra data items in a physical font record, assoc

or vertical

bize: An unsigned integer indicating the size in bytes @af the glyph program string containing the outline

Dffset: An unsigned integer indicating the byte offset(ofthe first byte of the glyph program string containing the
he representation of the character. The offset is relative to the first byte of the first glyph program gtring in the

ates a set of
immediately

bitmap character tables with that physical font record. These bitmap character tables must be written
follopving the parent physical font.record. As these bitmap character tables are individually accessed vig bitmap size
recards their order is arbitrary. Each bitmap character table contains bitmap character records for a single bitmap size.
Bitmap size is measured in pixels per em. The horizontal size of a bitmap image may be different from its vertical
size| The bitmap information)record consists of a header followed by one or more bitmap size records. [The structure
of the bitmap informatiotyTéecord is as follows.
Table A-8. —Bitmap Information Extra Data Item

Synfax Number of bits Mnemonic
bitmapInfo(}{

fontBctSize 24 tcimsbf

Zeros 3 bslbf

twoByteNBmapChars 1 bslbt

threeByteBctOffset 1 bslbf

threeByteBctSize 1 bslbf

twoByteYppm 1 bslbf

twoByteXppm 1 bslbf

nBitmapSizes 8 uimsbf

for (i = 0; i < nBitmapSizes; i++){

bmapSizeRecord()
}
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fontBctSize: A signed integer that represents the total size in bytes of all bitmap character tables associated with thi:
physical font record. Note that if there are multiple bitmap information records associated with a physical font record,

all must have the same value of fontBctSize.

zeros: A concatenation of bits that shall all be set to zero.

twoByteNBmapChars: A bit flag that is set to indicate that the nBmapChars field in each bitmap size record within

this bitmap information record is represented by two bytes rather than by a single byte field.

threeByteBctOffset: A bit flag that is set to indicate that the bctOffset field in each bitmap size record within this

bitmap information record is represented by three bytes rather than by a two byte field.

threeByteBctSize:A bit flag that Is set to indicate that the bctSize field in each bitmap size record w
information record is represented by three bytes rather than by a two byte field.

twoByteYppm: A bit flag that is set to indicate that the yppm field in each bitmap size record wit
information record is represented by two bytes rather than by a single byte field.

information record is represented by a two bytes rather than by a single byte field.

nBitmapSizes:An unsigned integer indicating the number of bitmap size records that appear in the
bitmap information record.

The number of bitmap size records that can fit in one extra data item jis\limited by the 256 byte limi
of any extra data item. Multiple extra data items may be used to getiaround this limitation. Each &
contains information about one bitmap character table. Within each*extra data item, bitmap size 1
ascending order of Y pixels per em (X pixels per em is a secondary sort key in the event of dup
pixels per em). The format of each bitmap size record is as follows.

Table A-9. —Bitmap-Size Record

thin this bitmap

hin this bitmap

twoByteXppm: A bit flag that is set to indicate that the xppm field in each bitmap¢size record within this bitmap

remainder of the

t on the total size
itmap size recort
ecords must be i
icate values of Y

Syntax Number of bits  Mnemohic
bmapSizeRecord() {

if (twoByteXppm)

Xppm 16 uimsbf
else

Xppm 8 uimsbf
if (twoByteYppm)

yppm 16 uimsbf
else

yppm 8 uimsbf
zeros 5 bslbf
threeByteGps§Offset 1 bslbf
twoByteGpsSize 1 bslbf
twoByteCharCode 1 bslb
if (threeByteBctSize)

bctSize 24 uimsbf
else

bctsize 16 uimsbf
if (threeByteBctOffset)

bctOffset 24 uimsbf
else

bctOffset 16 uimsbf
if (twoByteNBmapChars)

nBmapChars 16 uimsbf
else

nBmapChars 8 uimsbf
}

xppm: An unsigned integer that represents the number of pixels per em in the X dimension
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yppm: An unsigned integer that represents the number of pixels per em in the Y dimension

zeros: A concatenation of bits that shall all be set to zero.

threeByteGpsOffset: A bit flag that is set to indicate that the value of gpsOffset is represented by a three-byte rather

than

by a two-byte integer.

twoByteGpsSize:A bit flag that is set to indicate that the value of gpsSize is represented by a two-byte integer rather

than

by a single-byte integer.

twoByteCharCode: A bit flag that is set to indicate that the value of charCode is represented by a two-byte flag
rather than by a single-byte flag.

bctSize: An unsigned integer that represents the total size in bytes of the bitmap character table for the specified
values of xppm and yppm.

bctd
speq

nBnj

A5

The
phy{
be p

The

ffset: An unsigned integer that represents the offset in bytes of the first byte of the bitmap character
ified values of xppm and yppm. The offset is relative to the first byte of the parent physical font-reco

2 Font ID

font ID provides a means of uniquely identifying the physical font. It is structured as a type 2 extra ¢
ical font records. Its data consists of 1 to 254 non-null bytes followed by anull byte. This extra da
resent.

structure of the fontID record is as follows:

Table A-10. —Font ID Extra Datadiem

table for the
d.

apChars: An unsigned integer indicating the number of bitmap character records provided in the bitmap
character table.

ata item for
a item must

Synfax Number of bits Mnemonic
fontID() {
for (i=0; ; i++){
character([i] 8 uimsbf
if (character[i] == 0)
break
}
}

chanacter[]: An unsigned integer representing each character in the name of the physical font. A

pref
whid

A5

Ster
secq
weig
The
resg

h the font is referred to.

3 Stem snap-tables

h snap tables mpay/be specified to enhance stem weight consistency during rendering by provid
ndary stem weights (other than the primary values of stdVW and stdHW) which can be used for d
ht regularization. See the Adobe Type 1 font format specification for details on the behavior of stem
verticalsstem snap table contains zero or more values of vertical stem sizes measured in chg
lutionsunits. The horizontal stem snap table contains zero or more values of horizontal stem sizes

for

chz#lacter outline resolution units. Stem snap tables are structured as a type 3 extra data item for a phy

though the

brred coding system is ASCII, any 8-bit coding system can be used as long as it is consistent with the manner in

ng values of
ynamic stem
snap tables.
racter outline
measured in
sical font. The

at.of the stem snap table data is as follows.

Table A-11. —Stem Snap Tables

Syntax Number of bits Mnemonic
stemSnapTables() {
sshSize 4 uimsbf
ssvSize 4 uimsbf
for (i = 0; i < ssvSize; i++){
stemSnapVJi] 16 tcimsbf

94

DAVIC 1.3.1a Part 9 (1999) © ISO/IEC 1999 - All rights reserved


https://standardsiso.com/api/?name=fa4563ea6f041584a43c5dd1df4e0b4e

ISO/IEC 16500-6:1999(E)

for (i = 0; i < sshSize; i++){
stemSnapH]i] 16 tcimsbf
}

}

The values in each of the stem snap tables (vertical and horizontal) must be in ascending order.
sshSize:An unsigned integer indicating the number of horizontal stem snap values provided.

ssvSizeAn unsigned integer indicating the number of vertical stem snap values provided.

stemSnapV:A signed integer representing one secondary vertical stem weight in character outline units.

stemSnapH:A Qignprl inmgpr mprpcpnfing ane Qpr‘nndary harizontal stem wpight in character outli

e units.

Ab5.4 Bitmap character tables

Bitmap character tables provide a means of finding an optional bitmap image associated with a
bitmap character table consists of a list of character codes and for each character code’a pointer
program string containing the character image.

Bitmap character tables are written immediately following the physical font record with which they

character code. .
fo the bitmap gly

are associated.

Each bitmap character table consists of one or more bitmap character/ecords arranged in ifcreasing order

character code.
The format of each bitmap character record in a bitmap character tablé-is as follows.
Table A-12. —Bitmap Character ®Record

Syntax Number of bits Mnemohic
bmapCharRecord() {
if (twoByteCharCode)
charCode 16 uimsbf
else
charCode 8 uimsbf
if (twoByteGpsSize)
gpsSize 16 uimsbf
else
gpsSize 8 uimsbf
if (ThreeByteGpsOffset)
gpsOffset 24 uimsbf
else
gpsOffset 16 uimsbf
}

Note that because.twoByteCharCode, twoByteGpsSize and ThreeByteGpsOffset are defined in the
record, they apply to all bitmap character records in a given bitmap character table. This ensures th
of every record-in a bitmap character table is the same.

charCode;)An unsigned integer defining the bitmap character code value.

gpsSize: An unsigned integer indicating the size of the glyph program string containing the bitm
character.

parent bitmap si:
at the size in byt

hp image of the

gpsOffset: An unsigned integer indicating the byte offset of the first byte of the glyph program string containing the
bitmap image of the character. The offset is relative to the first byte of the first glyph program string in the glyph

program string section of the PFR.

A.6  Glyph program strings

Glyph program strings define character shapes and images. There are three kinds of glyph program strings supporte

e Simple glyph program strings that encode a scaleable glyph shape
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e Compound glyph program strings that define a scaleable glyph in terms of one or more simple glyph program
strings.

e Bitmap glyph program strings that encode a bitmap image.

A.7 Simple glyph program strings

A simple glyph program string defines the shape of a character as zero or more outline contours. The points defining
the outline are in character outline resolution units based on the value of outlineResolution in the parent physical font
record. The structure of a glyph program string is as follows.

Table A-13. —Simple Glyph Program String

Syntax Number of bits __Mnemonic
simpleGps() {
isCompoundGlyph 1 bslbf
Zeros 3 bsibf
extraltemsPresent 1 bslbf
oneByteXYCoordCount 1 bslbf
controlledYCoords 1 bslbf
controlledXCoords 1 bslbf
if (oneByteXYCoordCount)
{
nYorus 4 uimsbf
nXxorus 4 uimsbf
}
else
{
if (controlledXCoords)
{
nXorus 8 uimsbf
}
if (controlledY Coords)
{
nYorus 8 uimsbf
}
}
for (i = 0; i < (nXorus + nYorus); i++)
{
if(i&7==0)
{
twoByteCoord[7] 1 bslbf
twoByteCoord[6] 1 bslbf
twoByteCoord[5] 1 bslbf
twoByteCoord[4] 1 bslbf
twoByteCoord[3] 1 bslbf
twoByteCoord[2] 1 bslbf
twoByteCoord[1] 1 bslbf
twoByteCoord[0] 1 bslbf
}
if (twoByteCoord[i & 7])
oruValue 16 tcimsbf
else
oruValue 8 uimsbf
if (extraltemsPresent)
{
nExtraltems 8 uimsbf
for (i = 0; i < nExtraltems; i++){
extraltemSize 8 uimsbf
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extraltemType 8 uimsbf
switch(extraltemType){
case 1:

secondaryStrokelnfo()

break;
case 2:

secondaryEdgelnfo()

break;
default:

for (j = 0; j < extraltemSize, j++){

extraltemData 8 uimsbf

}

break;

}

do

{
glyphOutlineRecord()
} while (!endGlyph)

}

isCompoundGlyph: A bit flag that indicates that the glyph is compound. Fhis‘flag is always clear for
program string.

zeros: A concatenation of bits that shall all be set to zero.

extraltemsPresent:A bit flag that indicates extra data items are-present.

oneByteXYCoordCount: A bit flag indicating that the valueséf nXorus and nYorus are packed into 2
controlledYCoords: A bit flag indicating that there are one’or more controlled Y coordinates.
controlledXCoords: A bit flag indicating that there afe-one or more controlled X coordinates.
nXorus: An unsigned integer indicating the number of controlled X coordinates

nYorus: An unsigned integer indicating the humber of controlled Y coordinates.

twoByteCoord[]: A bit flag indicating the format and method of interpreting a controlled coordinate
flag is clear, the controlled coordinate value is represented by one byte which is interpretedg
coordinate value in outline resolution units relative to the preceding coordinate value. In the
controlled coordinate value, the preceding value is deemed to be at the origin. If this bit flag is s
coordinate value is represented by two bytes whose integer value is interpreted as an absolute sign
in outline resolution units:

a simple glyph

single byte.

alue. If this bit
as an unsigne
case of the first
et, the controlled
ed coordinate va

oruValue: A signed.integer representing a controlled coordinate value in X or Y. Controlled coordipate values must

be in ascending order within each dimension. Controlled X coordinates are listed first, controlled
listed second.

¥ coordinates are

nExtraltems:<An unsigned integer that indicates the number of extra data items present. Extra data items added to

simple glyph program string contain data that will be ignored by earlier versions of the PFR interp
later versions of the PFR interpreter.

extraltemSize: An unsigned integer indicating the size in bytes of one extra data item. The size i
extra item data following the extraltemType field.

eter and used by

ncludes only the

extraltemType: An unsigned integer indicating the type of extra item data present. Two extra data item types (values

1 - 2) have been defined for simple glyph program strings at this time.

extraltemData: One byte of extra item data. This data is interpreted in accordance with the values of extraltemType

defined for simple glyph program strings. All undefined extra item types will be ignored.
secondaryStrokelnfo(): A block of data representing one or more secondary stroke definitions.

secondaryEdgelnfo():A block of data representing one or more secondary edge definitions.
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glyphOutlineRecord(): A block of data representing one segment of an outline definition. Four types of glyph
outline records are defined:

moveTo()
lineTo()
curveTo()
endGlyph()

The first glyph record must be a moveTo record. This defines the start point of the first contour. The shape of a
contour is defined by a sequence of lineTo and curveTo records in any order. The outline shape defining a contour
should not be self-intersecting. Each successive moveTo record terminates the preceding contour and starts a new
one. If the end point of the previous contour is not coincident with its start point, the contour is closed as if a lineTo

. etttk tort -tttk + had-b H Ladaod Tl o | + % o H tacl
reC U VAL TU TTTC otdlnt pumtit urt T Lurmuurn T1iau DT TTT TICIUUTU.  TTIC TAOoU CUTTIUUT TTITUOU VT LTTTTHTTAtCU Uy a.n endGIyph

recard.

Glygh outline records make use of the concept of an argument format that defines one of four possible formats for
spegifying an X or Y coordinate. Argument formats have the following meaning:

Table A-14. —X - Coordinate Argument Format

Synfax Number of bits> Mnemonic

xArd(xArgFormat) {
switch (xArgFormat){

case 0: xIndex 8 uimsbf
break

case 1. xValue 16 tcimsbf
break

case 2: xIncrement 8 tcimsbf
break

case 3:
}

}

xIndex: An unsigned integer representing the indéx in the controlled X coordinate table at which the value is found.
Noteg that only controlled coordinates representing the edges of primary strokes may be used in this manper.

xValue: A signed integer representing the X;coordinate of the point.

xIncfement: A signed integer representing the change in the X coordinate value relative to the X coordinate of the
pregeding point.

Table A-15. —Y - Coordinate Argument Format

Synfax Number of bits Mnemonic

yArd(yArgFormat) {
switch (yArgFormat){

case 0: . ylndex 8 uimsbf
break

case-l! yValue 16 tcimsbf
break

case 2: ylncrement 8 tcimsbf
break

case 3:
}

}

ylndex: An unsigned integer representing the index in the controlled Y coordinate table at which the value of the Y
coordinate may be found. Note that only controlled coordinates representing the edges of primary horizontal strokes
may be used in this manner.

yValue: A signed integer representing the Y coordinate of the point.
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ylncrement: A signed integer representing the change in the Y coordinate value relative to the Y coordinate of the

preceding point.

A7.1 MoveTo glyph record
The moveTo glyph record starts a new contour at a specified point.
Its structure is:
Table A-16. —Move To Glyph Record

Syntax Number of bits Mnemonic
moveTo() {
Reveop 3 tHRSHE
isOutsideContour 1 bslb
yArgFormat 2 uimsbf
xArgFormat 2 uimsbf
xArg(xArgFormat)
yArg(yArgFormat)
}

moveOp: An unsigned integer constant with value 2; this field provides, together with the subsequent

isOutsideContour field, a unique identification of a moveTo glyph record.

isOutsideContour: A bit flag that is set to indicate that the contour_is’an outside contour whd
counterclockwise

yArgFormat: An unsigned integer that defines the encoding format of a Y coordinate value. In the
move in a glyph program string, the preceding Y coordinate value is deemed to have a value of 0.

xArgFormat: An unsigned integer that defines the encoding format of a X coordinate value. In the
move in a glyph program string, the preceding X coordinate value is deemed to have a value of 0.

xArg: The X coordinate of the start point of the contotr as defined above.

yArg: The Y coordinate of the start point of the-¢ontour as defined above.

A7.2 LineTo glyph record

The lineTo glyph record continues a.contour from the current point in a straight line to a specified
is as follows.

Table A-17. —Line To Glyph Record

se direction is

case of the first

case of the first

oint. Its structure

Syntax Number of bits Mnemohic
lineTo() {
lineOp 4 uimsbf
yArgFormat 2 uimsbf
xArgFermat 2 uimsbf
¥AFg(XArgFormat)
yArg(yArgFormat)
}

e On- An-unsianed-inteaer constantwith valuie 1
Pp—AR-HRSighReahtege—cohRstai W Yaibe—-

yArgFormat: An unsigned integer that defines the encoding format of a Y coordinate value.
xArgFormat: An unsigned integer that defines the encoding format of a X coordinate value.
xArg: The X coordinate of the end point of the line as defined above.

yArg: The Y coordinate of the end point of the line as defined above.
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A.7.3 CurveTo glyph record

The curveTo glyph record continues a contour from the current point in a curved outline to a specified point. The
shape of the intervening curve is a cubic bezier and is defined by a pair of curve control points. Its structure is as
follows.

Table A-18. —Curve To Glyph Record

Syntax Number of bits Mnemonic
curveTo() {
curveOp 1 uimsbf
curveDepth 3 uimsbf
y1lArgFormat 2 uimsbf
3 HAFgRorat 2 oHAshE
XArg(x1ArgFormat)
yArg(ylArgFormat)
y3ArgFormat 2 uimsbf
x3ArgFormat 2 uimsbf
y2ArgFormat 2 uimsbf
x1ArgFormat 2 uimsbf
xArg(x2ArgFormat)
yArg(y2ArgFormat)
xArg(x3ArgFormat)
yArg(y3ArgFormat)
!

curveOp: An unsigned integer constant with value 1; this field provides; together with the subsequent [curveDepth
field| a unique identification of a curveTo glyph record.

curveDepth: An unsigned integer indicating the number of recursive subdivisions required to result in g polygonal
reprgsentation with an error less than one half of an outline tesolution unit.

y1ArgFormat: An unsigned integer that defines the enceding format of the Y coordinate of the first cufve control
point.

x1ArgFormat: An unsigned integer that defines the“encoding format of the X coordinate of the first cufve control
poing.

xArd(x1ArgFormat): The X coordinate of thé-first curve control point.
yArd(ylArgFormat): The Y coordinate(of'the first curve control point.
y3AfgFormat: An unsigned integerithat defines the encoding format of the Y coordinate of the curve end point.
x3ArgFormat: An unsigned integer that defines the encoding format of the X coordinate of the curve end point.

y2ArgFormat: An unsigned integer that defines the encoding format of the Y coordinate of the second clirve control
point.

x2ArgFormat: An unsighed integer that defines the encoding format of the X coordinate of the second clirve control
poin.

xArd(x2ArgRormat): The X coordinate of the second curve control point.

yArd(y2ArgFormat): The Y coordinate of the second curve control point.

xArd(x3ArgFormat): The X coordinate of the curve end point.

yArg(y3ArgFormat): The Y coordinate of the curve end point.

A.7.4 EndGlyph record

The endGlyph record terminates a contour with a line back to the start point of the contour. Its structure is as follows.
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Table A-19. —End Glyph Record

Syntax Number of bits Mnemonic
endGlyph() {

endGlyphOp 8 uimsbf

}

endGlyphOp: An unsigned integer constant with value 0

A7.5 Short-form glyph records

In addition to these standard glyph outline records, there are several special-case versions to provide more compe

PPy niotion £ raRaaR—-alb-an .
TCPTCSCTatOTTS O COTT T o STTaptST

A.7.6 hLineTo glyph record

For horizontal straight lines that end on a X controlled coordinate, the hLineTo glyph oeutline recorfl is provided. Its
structure is as follows.

Table A-20. —Horizontal Line To Glyph Outline Record

Syntax Number of bits Mnemohic
hLineTo() {
hLineOp 4 uimsbf
xIndex 4 uimsbf
}

hLineop: an unsigned integer constant with value 2.

xIndex: an unsigned integer indicating the index into the.fable of controlled X coordinates at which fthe X coordinate
of the end point of the line is found. The first entry of this table has index value zero.

AT7.7 vLineTo glyph record

For vertical straight lines that end on a_controlled X coordinate, the vLineTo glyph outline record is provided. Its
structure is as follows.

Table A-21. —Vertical Line To Glyph Outline Record

Syntax Number of bits Mnemohic
vLineTo() {
vLineOp 4 uimsbf
ylndex 4 uimsbf
}

vLineOp: antyAsigned integer constant with value 3.

ylndex: anunsigned integer indicating the index into the table of controlled Y coordinates at which fthe Y coordinate
of the'end point of the line is found. The first entry of this table has index value zero.

A" Q hvCirng
TGO \=gey)

For curves that start in a horizontal direction and end in a vertical direction along a controlled X coordinate, the
hvCurveTo glyph outline record is provided. Its structure is as follows.

Table A-22. —Horizontal to Vertical Curve Glyph Outline Record

Syntax Number of bits Mnemonic

hvCurveTo() {
hvCurveOp 4 uimsbf
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Zero 1 bslbf
curveDepth 3 uimsbf
x1llncrement 8 tcimsbf
xIndex 4 uimsbf
y2Increment 8 tcimsbf
y3Increment 8 tcimsbf

}

hvCurveOp: an unsigned integer constant with value 6

zero: A bit flag that shall be set to zero.

curveDepth: An unsigned integer indicating the number of recursive subdivisions required to result in a polygonal

repr

x1In
of th

xInd
of th

y2In
curyvj

y3In
curv

A7

For
vhC

bsentation with an error less than one halt of an outline resolution unit.

crement: A signed integer representing the X coordinate of the first curve control point relativecto thg
e curve.

ex: an unsigned integer indicating the index into the table of controlled X coordinates atwhich the X
e second control point and the end point of the curve is found. The first entry of this table has index

crement: A signed integer representing the Y coordinate of the second curve caontrol point relative
e control point.

crement: A signed integer representing the Y coordinate of the end point of' the curve relative to
e control point.

0

curves that start in a vertical direction and end in a horizontal direction along a controlled Y codg
irveTo glyph outline record is provided. Its structure is as-fellows.

vhCurveTo glyph record

Table A-23. —Vertical to Horizontal Curve Glyph Outline Record

start point
coordinate
value zero.

to the first

the second

rdinate, the

Synfax Number of bits Mnemonic

vhClrveTo() {
vhCurveOp 4 uimsbf
zero 1 bslbf
curveDepth 3 uimsbf
ylincrement 8 tcimsbf
x2Increment 8 tcimsbf
ylndex 4 uimsbf
x3Increment 8 tcimsbf
}

vhClirveOp: an unsignéd-integer constant with value 7.

Zerg

curv
repr

ylin

. A bit flag thatshall be set to zero.

eDepth: An\unsigned integer indicating the number of recursive subdivisions required to result in g
bsentationwith an error less than one half of an outline resolution unit.

crement: A signed integer representing the Y coordinate of the first curve control point relative to thg

of th

| polygonal

start point

e.curve.

x2Increment: A signed integer representing the X coordinate of the second curve control point relative to the first

curvi

e control point.

ylndex: an unsigned integer indicating the index into the table of controlled Y coordinates at which the Y coordinate

of th

e second control point and the end point of the curve is found.

x3Increment: A signed integer representing the X coordinate of the end point of the curve relative to the second

curvi

102

e control point.
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A.7.10 Secondary stroke definitions

Primary strokes cannot be mutually overlapping. Secondary strokes that overlap primary strokes may be othe
secondary strokes that are encoded into secondary stroke information. Secondary strokes that overlap a prima
stroke are positioned relative to the primary stroke after the primary stroke has been positioned. Secondary strok
information is structured as a type 1 extra data item. The format for a secondary stroke information is as follows.

Table A-24. —Secondary Stroke Information Extra Data Item

Syntax Number of bits Mnemonic
secondaryStrokelnfo() {
nVertSecStrokes 8 uimsbf
for (i = 0; i < nVertSecStrokes; i++){
leftEdgef 16 teimsbf
rightEdge[i] 16 tcimsbf,
}
nHorizSecStrokes 8 uimsbf
for (i = 0; i < nHorizSecStrokes; i++)
{
bottomEdgeli] 16 tcimsbf
topEdgei] 16 tcimsbf
}
}

nVertSecStrokes:An unsigned integer representing the number of secendary vertical strokes defingd for the current
simple glyph.

leftEdgel]: A signed integer representing the X coordinate of the left edge of a secondary vertical|stroke in outline
resolution units.

rightEdge[]: A signed integer representing the X coordinate of the right edge of a secondary vertica) stroke in outline
resolution units.

nHorizSecStrokes: An unsigned integer representing the number of secondary horizontal strokeg defined for the
current simple glyph.

bottomEdge[]: A signed integer representing\the Y coordinate of the lower edge of a secondary hgrizontal stroke in
outline resolution units.

topEdge|]: A signed integer representing the Y coordinate of the upper edge of a secondary hgrizontal stroke in
outline resolution units.

Because the maximum size_of a secondary stroke definition item is 255 bytes, the maximum number of secondar
strokes that may be defined\in one extra data item is 63. Secondary vertical strokes must be in |ncreasing order
their left edge. Secondary horizontal strokes must be in increasing order of their lower edge.

A.7.11 Secondary edge definitions

When the edge.of a stroke is represented by a shallow curve or other irregularity, it is often desirable to straighten th
outline at small sizes and low resolutions. A secondary edge may be defined relative to any stroké edge (its parent
At smallisizes and low resolutions, the secondary edge is snapped to the position of its parent. This has the effect
squeezing outline points between the parent edge and the secondary edge onto the primary edge thus resulting ir
locally straightened outline. Either edge of any primary or secondary stroke may have one or twg secondary edge
associated with it. Two edges allow the squeezing operation to take place from both sides of the parent edge. .

secondary edge Is a generalization of the flex mechanism used in Type 1 fonts which is restricted to certain specifi
curve structures. Secondary edges may be used with any shape that should be flattened at small sizes. Secondary €
information is structured as a type 2 extra data item. The format for secondary edge information is as follows.

Table A-25. —Secondary Edge Information Extra Data Item

Syntax Number of bits Mnemonic

secondaryEdgelnfo() {
nVertSecEdges 8 uimsbf
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for (i = 0; i < nVertSecEdges; i++){

secEdgeDef()
nHorizSecEdges 8 uimsbf
for (i = 0; i < nHorizSecEdges; i++){

secEdgeDef()

nVertSecEdges:An unsigned integer indicating the number of vertical secondary edge definitions provided.

nHorizSecEdges:An unsigned integer indicating the number of horizontal secondary edge definitions provided.

The [briefest format for a secondary edge definition (either horizontal or vertical) is as follows.

Table A-26. —Simplified Secondary Edge Definition

Synfax Number of bits, CMnemonic
seckdgeDef() {
secEdgeFormat ¥ bslbf
deltalndex 3 uimsbf
deltaOrus 4 tcimsbf
!

seckEdgeFormat:A bit flag with a constant value of O

deltalndex: An unsigned integer in the range 0 to 7 representing(the index of the parent edge relative to[the index of
the parent edge of the immediately preceding secondary edge. In the case of the first edge in ea¢h dimension,
deltalndex is interpreted absolutely as the index of the parentedge.

deltaOrus: A signed integer in the range -8 to +7 representing the position of the secondary edge r¢lative to its
pargnt edge in units of character outline resolution units.

In this format, a standard secondary edge snap threshold of 1 pixel is assumed.

A mpre general (and longer) format for a.secondary edge definition is as follows.

Table A-277 —General Secondary Edge Definition

Synfax Number of bits Mnemonic
seckdgeDef() {
secEdgeFormat 1 bslbf
threshFlag 1 bslbf
index 6 uimsbf
if (threshklag == 0)
thresh 8 uimsbf
delta©rus 8 tcimsbf
if (deltaOrus == 0)
deltaOrus 16 tcimsbf

Al
J

secEdgeFormat:A bit flag with a constant value of 1

threshFlag: A bit flag that indicates how the threshold value is represented. If set, a standard threshold value of 1
pixel is assumed. If clear, an explicit value is provided.

index: An unsigned integer in the range 0 to 63. A value of zero indicates that the index of the parent coordinate is
explicitly specified. Any other value indicates that the index of the parent coordinate is index - 1.
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thresh: An unsigned integer representing the threshold at which the secondary edge should be snapped to its parel
The units are 1/16 pixel.

deltaOrus: A signed integer representing the position of the secondary edge relative to its parent in units of characte
outline resolution units.

A.8 Compound glyph program strings

A compound glyph program string is constructed out of one or more simple glyph program strings. Each of the
elements may be independently scaled and positioned in the process of constructing the compound glyph.

The structure of a compound glyph program string is as follows.

Table A-28. —Compound Glyph Program String

Syntax Number of bits  Mngmohic
compoundGps() {
isCompoundGlyph 1 bslbf
extraltemsPresent 1 bslif
nElements 6 uimsbf
if (extraltemsPresent)
{
nExtraltems 8 uimsbf
for (i = 0; i < nExtraltems; i++)
{
extraltemSize 8 uimsbf
extraltemType 8 uimsbf
switch(extraltemType){
default:
for (j = 0; j < extraltemSize; j++){
extraltemData 8 uimsbf
}
break;
}
for (i = 0; i < nElements; i++){
threeByteGpsOffset 1 bslbf
twoByteGpsSize 1 bslbf
yScalePresent 1 bslbf
xScalePresent 1 bslbf
yPosFormat 2 uimsbf
xPosFormat 2 uimsbf
if(xScalePresent)
xScale 16 tcimsbf
if (yScalePresent)
yScale 16 tcimsbf
switch(xPosFormat)
{
case 1: xPos 16 tcimshf
break
case 2: xPos 8 tcimsbf
break
}
switch(yPosFormat)
{
case 1: yPos 16 tcimsbf
break
case 2: yPos 8 tcimsbf
break
}
if (twoByteGpsSize)
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gpsSize 16 uimsbf
else

gpsSize 8 uimsbf
if (threeByteGpsOffset)

gpsOffset 24 uimsbf
else

gpsOffset 16 uimsbf
}

}

|sCOmpoundGIyph A bit ﬂag with a constant value to 1 to indicate that the glyph program string s

nExfraltems: An unsigned integer that indicates the number of extra data items present¢Extra data iten
compound glyph program string contain data that will be ignored by earlier versions gfithe PFR interpre

be

extraltemSize: An unsigned integer indicating the size in bytes of one extra data.tem. The size includ
extrg item data following the extraltemType field.

ed by later versions of the PFR interpreter.

extraltemType: An unsigned integer indicating the type of extra item data.present. No extra data item
been defined for compound glyph program strings at this time

extraltemData: One byte of extra item data. This data is interpreted‘in accordance with the values of ex
defiped for compound glyph program strings. All undefined extratitem types will be ignored.

thre
than

bByteGpsOffset: A bit flag that indicates, if set, that the:gpsOffset value is defined as a 3-byte int¢
by 2-byte integer

ByteGpsSize A bit flag that indicates, if set, that the value of gpsSize is defined as a 2-byte integer ra
gle-byte integer.

twoB
a sin

|

yPosFormat: An unsigned integer that{indicates how the value of yPos is defined. A value of 1 indicat
defiped as a 2-byte absolute value;"a value of 2 indicates that it is defined as a single-byte value r
previous value of yPos; a value ofi3.indicates that it is identical to the previous value of yPos.

yScalePresentA bit flag that indicates, if set, that an explicit value of xScale is defined.

xScalePresentA bit flag that indicates, if sety:that an explicit value of yScale is defined.

xPosFormat: An unsigned integer that indicates how the value of xPos is defined. A value of 1 indicat
defiped as a 2-byte absolute value; a value of 2 indicates that it is defined as a single-byte value r
previous value of xPos;aVvalue of 3 indicates that it is identical to the previous value of xPos.

xScale: A signed integer representing the scale factor to be applied to the glyph element in the X dim
field|is in units of W4096.

yScale: A signed' integer representing the scale factor to be applied to the glyph element in the Y dim
field|is in wnits of 1/4096.

xPos:A S|gned integer representing the amount by which the glyph element should be shifted in the X
Thle f1.801q oy

ottt ~f ~ Hhna L A
HeteSHHRitS- ot eRafacteroutiie ICQUIUI.IUII uIIII.O

hould be

the current

s added to a
ter and may

es only the

types have

raltemType

bger rather

ther than as

ps that it is
blative to the

ps that it is
plative to the

pnsion. This

ension. This

dimension.

yPos: A signed integer representing the amount by which the glyph element should be shifted in the Y dimension.

This field is in units of character outline resolution units.

gpsSize:An unsigned integer representing the size in bytes of the glyph program string defining the glyph element.

gpsOffset: An unsigned integer representing the byte offset of the first byte of the glyph program string that defines

ram string

the glyph element. The offset is relative to the first byte of the first glyph program string in the glyph prog
section.
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A bitmap glyph program string defines the image of a glyph in the form of a bitmap. Its structure is as follows.

Table A-29. — Bitmap Glyph Program String

Syntax Number of bits Mnemonic
bitmapGps() {

imageFormat 2 uimsbf

escapementFormat 2 uimsbf

sizeFormat 2 uimsbf

positionFormat 2 uimsbf

switch(positionFormat)

case 0:
xPos 4 tcimsbf
yPos 4 tcimsbf
break

case 1:
xPos 8 tcimsbf
yPos 8 tcimsbf
break

case 2:
xPos 16 tcimsbf
yPos 16 tcimsbf
break

case 3:
xPos 24 tcimsbf
yPos 24 tcimsbf
break

switch(sizeFormat)
{

case O:
break

case 1:
xSize 4 uimsbf
ySize 4 uimsbf
break;

case 2:
xSize 8 uimsbf
ySize 8 uimsbf
break;

case 3:
XSize 16 uimsbf
ySize 16 uimsbf
break;
}

switch(escapementFormat)
{

case 0:
break:

case 1:
setWidth 8 tcimsbf
break;

case 2:
setWidth 16 tcimsbf
break;

case 3:
setWidth 24 tcimsbf
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break;

}

imageData

}

variable

imageFormat: An unsigned integer that indicates how the bitmap image is represented.

A value of 0 indicates that the image is stored directly as a bitmap fully packed with no padding between

rows.

A value of 1 indicates that the image is run-length encoded in which each byte specifies the unsigned number of

white bits in the most significant 4 bits and the unsigned number of following black bits in the least signif

icant 4 bits.

A run of more than 15 bits of the same color is handled by multiple bytes Adjacent rows are encoded together

without regard to the end of each row. Trailing white bits must be encoded.

lue of 0 indicates that no bitmap escapement data is included and that the linearly scaled outline wi
without rounding.

used

llue of 1 indicates that the bitmap escapement is represented by a signed single-byte value in u

| |

Format: An unsigned integer that indicates how the dimensiens of the bitmap image are represented

lue of 2 indicates that the bitmap escapement is represented by a signed 2-byte value in units of 1/2

lue of 3 indicates that the bitmap escapement is represented.-by a signed 3-byte value in units of 1/2

lue of 0 indicates that that bitmap image is blank and no image data is present.

gned number
f more than
ithout regard

fth should be

hits of whole

b6 pixels.
56 pixels.

nsigned 4-bit

nsigned 8-bit

signed 2-byte

positionFormat: An unsigned integer that indicates how the (X, y) position of the first pixel in the bitmap image is

represented.

A vglue of 0 indicates thatthe. X and the Y coordinates are each represented by a signed 4-bit value in @inits of whole

pixels.

A vdlue of 1 indicates that the X and the Y coordinates are each represented by a signed single-byte vdlue in units of

whole pixels.

A vglue of 2dndicates that the X and the Y coordinates are each represented by a signed 2-byte val
1/296 pixels:

A valueaf 3 indicates that the X and the Y coordinates are each represented by a signed 3-byte val

e in units of

e in units of

1/2596 pixels.

xPos: A signed integer representing the X position of the first pixel in each row of the image. The position is in units

of pixels and is relative to the character origin.

yPos: A signed integer representing the Y position of the first row of the image. If the value of pfrinvertBit
PFR header is 0, the position refers to the start of the lowest row of pixels in the character image. If

map in the
the value of

pfrinvertBitmap in the PFR header is 1, the position refers to the start of the highest row of pixels in the character

image.

xSize: An unsigned integer representing the width of the bitmap image in pixels.
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ySize: An unsigned integer representing the height of the bitmap image in pixels.

99(E)

setWidth: A signed integer representing the distance in pixels (or 1/256 pixels depending upon the value of
escapementFormat) the current rendering position should be moved by prior to imaging the next character. If thi
value of verticalEscapement in the parent physical font record is 1, the direction of the escapement vector is vertica

Otherwise, it is horizontal.

imageData: This data is interpreted depending upon the value of imageFormat.

A.9 Portable font resource trailer

The PFR trailer block shall be the last block of data in the Portable Font Resource. Its primary use it to facilitate the

location of the start of a PFR that ends at the end of a file. Its structure is:

Table A-30.— Portable Font Resource Trailer

hic

Syntax Number of bits Mnemo|
pfrTrailer() {
pfrSize 24 uimsbf
pfrTrailerSig 40 bslbf
}

pfrSize: An unsigned integer representing the total size of the PFR in bytes.

pfrTrailerSig: A bit pattern used as a PFR trailer signature. It,shall have the constant valug
representing the string “$PFR$".

A.10 Kerning data

Kerning data for a physical font is stored as one or more’extra data items attached to the physical
kerning data applies. Track and pair kerning data are'stored in separate Extraltem types.

A.10.1 Pair Kerning Data

The format of a pair kerning data block is@s follows:

Table A-31.— Pair Kerning Data

0x2450465224

font for which th

Syntax Number of bits Mnemohic
pairKernData() {
extraltemSize 8 uimsbf
extraltemType 8 uimsbf
nKernPairs 8 uimsbf
baseAdjustrient 16 tcimsbf
zeros 6 bslbf
twoByteAdjValues 1 bslbf
twoByteCharCodes 1 bslbf
for (i’= 0; i < nKernPairs; i++){
if (twoByteCharCodes) {
charCodel 16 uimsbf
charCode2 16 uimsbf
a!eo {
charCodel 8 uimsbf
charCode2 8 uimsbf
}
if (twoByteAdjustment)
adjustment 16 tcimsbf
else
adjustment 8 uimsbf
}
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extraltemSize: This is the number bytes of data in the extra data item. This does not include the two bytes for the
extraltemSize and extraltemType.

extraltemType: This is a constant with a value of 4. It identifies the extra data item as kerning pair data.
nKernPairs: The number of kerning pairs included in the table.

baseAdjustment: The base value of the adjustment, in metrics resolution units, relative to which all adjustment
values are encoded. It is primarily intended to facilitate compaction from the use of the single byte adjustment values.
A positive value indicates an increased spacing, a negative value a reduced spacing.

zeros: a concatenation of 6 bits all set to zero.

twoByteAdjValues: a bit flag defining how all kerning adjustment values are encoded. A zero indicates that every
kerning adjustment value is encoded as a one byte unsigned integer reIatlve to the base adjustment. A one indicates
adjustment.

twoByteCharCodes: a bit flag defining how all character codes are encoded. A zero indicates that-eagh character
codeg is encoded as an unsigned byte. A one indicates that each character code is encoded as 2-byte urlsigned integer.

chaiCodel:the character code for the left character of each kerning pair.
chaiCode2:the character code for the right character of each kerning pair.

adjustment: the amount by which the escapement is to be adjusted between the left and right charfcters of the
kerning pair in metrics resolution units. The adjustment is positive to increase the spacing, negative o reduce the
spaging. The adjustment is relative to the value of baseAdjustment for the block'of-kerning data.

Thelorder of the kerning pair records is required to be in increasing order of charCodel. Groups of rdcords with a
common value of charCodel are required to be in increasing order aof charCode2.

Bec@use the maximum number of bytes in an extra data itemds ‘limited to 255, there is a limit on the number of

kerning pairs that may be included in one extra data item. Multiple extra data items may be used to gvercome this
limit]| The order of such multiple items must be in ascending<order of character pair codes. This allows the search for
a specific character code pair to scan the first entry in each type 4 extra data item to determine which Hlock contains
the pair.

A.10.2 Track Kerning Data

The(format of a track kerning data block is as follows:

Table A-32.— Track Kerning Data

Synfax Number of bits Mnemonic
trackKernData() {

extraltemSize 8 uimsbf

extraltemType 8 uimsbf

nKernTracks 8 uimsbf

for (1 = 0; i < pKernTracks; i++){
degree 16 uimsbf
minPointSize 16 uimsbf
minAdjust 16 tcimsbf
maxPointSize 16 uimsbf
maxAdjust 16 tcimsbf
}

}

extraltemSize: This is the number bytes of data in the extra data item. This does not include the two bytes for the
extraltemSize and extraltemType.

extraltemType: This is a constant with a value of 5. It identifies the extra data item as kerning track data.
nKernTracks: The number of track kerning entries.

degree: This identifies the amount of track kerning. Standard values are 1 for light kerning, 2 for medium kerning
and 3 for tight kerning. All other values are reserved.
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minPointSize: This is the minimum point size at which the track kerning takes place for the current track. Its value is

in units of points.

minAdjust: This is the spacing adjustment to be applied between each pair of characters at the minimum point size
Its value is in metrics resolution units. A positive value indicates an increase in spacing; a negative value indicates

decrease in spacing.

maxPointSize: This is the maximum point size at which the track kerning takes place for the current track. Its value

is in units of points.

maxAdjust: This is the spacing adjustment to be applied between each pair of characters at the maximum point size
Its value is in metrics resolution units. A positive value indicates an increase in spacing; a negative value indicates

decrease in spacing.

Note : The 255 byte limit on the size of an extra data item is not significant as this allows about, 25
be included.

kerning tracks tc
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Annex B
(normative)
Coding of Linear Audio

B.1 Coding format for Linear Audio

The coding of linear audio in ISO/IEC 16500 is based on the AIFF-C format. ISO/IEC 16500 applies the commonly
used, more restrlctlve but AIFF-C compliant format as specified in this Annex. For ISO/IEC 16500 the Form chunk,

nce and in the
s and are not

restiicted.
Table B-1. —Linear audio

Syntax Number of bits , \Mhemoni¢

Linear_audio (){
ckiD_FC 32 bslbf
ckSize FC 32 uimsbf
formType_FC 32 bslbf
Format_Version_Chunk ()
Extended_Common_Chunk ()
Sound_Data_Chunk ()
for (i=N; i<ckSize_FC; i++) {

Private_Chunk ()

}

}

Format_Version_Chunk(){
ckiD_FvC 32 bslbf
ckSize_EVC 32 uimsbf
version~date 32 uimsbf

}

Extended_Commom_Chunk(){
ckiID_ECC 32 bslbf
ckSize_ECC 32 uimsbf
numChannels 16 uimsbf
numSampleFrames 32 uimsbf
sampleSize 16 uimsbf
sampleRate 80 fpvsbf
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compressionType 32 bslbf
compNameLength 8 uimsbf
compressionName compNameLength*8 bslbf
if ((compNameLength % 2) == 0){

compNamePadbyte 8 bslbf
}

Sound_Data_Chunk()}{

cklD_SDC 32 bslbf
ckSize_SDC 32 uimsbf
offset 32 uimsbf
blockSize 32 uimsbf

for (i=0; iknumSampleFrames; i++){
for (j=0; j<numChannels; j++){

sound_data sampleSize uimsbf

}
if ((numChannels % 2)==1) &&

((numSampleFrames % 2)==%1) &&
(sampleSize==8)){
pad_byte 8 uimsbf

Private_Chunk ()f

ckiD-PC 32 bslbf
€kSize_PC 32 uimsbf
for(i=0; i<ckSize_PC; i++){

reserved 8 uimsbf
}

ckiD_FC: A byte string which specifies the chunk type as the Form chunk. It is used as a header for the entire
linear audio sample. It shall be set to the constant value 0x464F524D, which is the ASCII value for ‘FORM'.

ckSize_FC: An unsigned integer indicating the size (in bytes) of the entire linear audio file after the ckSize FC
field.

formType_FC: A byte string which defines the format of the linear audio file as an AIFF-C file format. This field
shall be set to the constant value 0x41494643, which is the ASCII value for ‘AIFC’.
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ckiD_FVC: A byte string which specifies the chunk type as the Format Version chunk. This field shall be set to the
constant value 0x46564552, which is the ASCII value for ‘FVER’.

ckSize_FVC: An unsigned integer indicating the size (in bytes) of the Format Version chunk. This field shall be set
to the constant value 0x00000004.

version_date: An unsigned integer indicating the creation date of the AIFF-C version used to code this linear audio
file. This field shall be set to the constant value 0xA2805140, which represents the date May 23, 1990, 2:40 PM.

ckiID_ECC: A byte string which specifies the chunk type as the Extended Common chunk. This field shall be set to
the constant value 0x434F4D4D, which is the ASCII value for ‘COMM'.

ckSize_ECC: An unsigned integer indicating the size (in bytes) of the Extended Common chunk. For ISO/IEC
16500, this field shall be set to the constant value 0x00000026.

nu . mple. This
field|is restricted to values of 1 or 2 indicating mono or stereo audio, respectively, for ISO/IEC 16500-
numSampleFrames: An unsigned integer indicating the number of sample frames in the linear audio sgmple. The
totall number of sample points is figured numChannels * numSampleFrames.
sampleSize: An unsigned integer indicating the number of bits in each sample point. This-field can gontain any
integer from 1 to 32, but is restricted to values of 8 or 16 for ISO/IEC 16500.
sampleRate: An 80-bit floating point value indicating the rate at which the sound was sampled. The fofmat of the
floating point value is double-extended precision floating point, which includes one sign bit, 15-bit expongent, and 64-
bit mantissa according to the IEEE 96-bit floating point representation (using, only 15 bits instead ofl 31 for the
exponent). For ISO/IEC 16500, the only valid sample rates are show in the‘table below.
Table B-2. —Sample rate assignments

Sample Rate Hex Representation

16.000 kHz 0x400CFA00000000000000

22.050 kHz 0x400DAC44000000000000

24.000 kHz 0x4002BB80000000000000

32.000 kHz 0x400DFA00000000000000

44.100 kHz Ox400EAC44000000000000

48.000 kHz 0x400EBB80000000000000
The|value is represented with sign bit first. ['fpvsbf’ stands for ‘floating point value sign bit first'.]
compressionType:A byte string which indicates the type of compression algorithm, if any, used on the qound data.
Compression is not used for ISOAEC 16500, so this field shall be set to the constant value Ox4E4F4E45, which is the
ASQIl value for ‘NONE".
compNameLength: An.ugsigned integer which indicates the number of ASCII characters used in compregsionName.
compressionName;A byte string which contains the compression algorithm ID specified in the compregsionType
fieldf Since compression is not used in ISO/IEC 16500, this field shall be set to the consgtant value
Ox6E6F7420636F70726573736564, which is the ASCII value for ‘not compressed’.
compNamePadbyte: The constant value 0x00 which is inserted if the value of compNameLength is ever]. ISO/IEC
16500-requires the pad byte.
ckID—SDCA byte string which Specifies the chunk type as the Sound Data chunk. —This fietd shattbe set to the

constant value 0x53534E44, which is the ASCII value for ‘SSND’.

ckSize_SDC: An unsigned integer indicating the size (in bytes) of the Sound Data chunk excluding the pad_byte, if
included. This value will equal numChannels*numSampleFrames*(sampleSize/8) + 8.

offset: An unsigned integer indicating the offset (in bytes) to the beginning of the first sample frame in the chunk
data. For ISO/IEC 16500, this field shall be set to 0x00000000.
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blockSize: An unsigned integer indicating the size (in bytes) of the blocks to which the sound data is aligned. This
field is used in conjunction with the offset field for aligning sound data to blocks. For ISO/IEC 16500, this field shall
be set to 0x00000000.

sound_data: A variable bit field representing a linear audio sample point. The width of this field is equal to
sampleSize in the Extended_Commom_Chunk. For two channel audio, the sample points are interleaved left chann
first, then right.

pad_byte: An unsigned integer with the fixed value of 0x00. A pad_byte shall be included if the number of sound
data bytes is odd.

ckiD_PC: A byte string which specifies the chunk type as a Private chunk. This field can assume any 4 ASCII
characters in the range * ‘ (space character) through ‘~' (i.e. 0x20 through Ox7E) other than those specified for
ckiD_FC, ckiD_FVC, ckID_ECC, and ckiID_SDC. Space (ASCII 0x20) cannot precede printing characters, but

tl Cll:llly opJacto arc a”uvvcd.
ckSize_PC:An unsigned integer indicating the size (in bytes) of the Private chunk.

Note : Support of Linear Audio as a real-time stream in future versions of the DAVIC specificatipns may require
concatenation of objects containing linear audio with a play back duration of up to 0.7 second each
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Annex C
(normative)

Default CLUT for single bitmaps with compressed graphics

C.1 Default CLUT specification
Table C-1. —Default CLUT entries

Transparency Default CLUT entry definition
Level Format : clut[n] = [R, G, B], where
n denotes the clut entry, and
R,G and B denote the values of the Red, Green and Blue components assocjated-to
clut entry

0% cutf0]=[ 0, 0, 0] | clut[45] =[63,191, 0] | clut[90] = [191, 95, O]

(fully opaque)
clut[l]=[ 0, 0,127] clut[46] = [ 63,191,127] | clut[91] = [19%; 95,127]
clut[2] =[ 0, 0,255] clut[47] = [ 63,191,255] | clut[92] =191, 95,255]
clut[3]=[ 0, 31, 0] clut[48] = [ 63,223, 0] clutf93]=[191,127, Q]
clutf4] =[ 0, 31,127] clut[49] = [ 63,223,127] A\€lut[94] =[191,127,127]
clutf5] =[ 0,31,255] | clut[50] = [ 63,223,255] " | clut[95] = [191,127,255]
clutf6] =[ 0, 63, 0] clut[51] = [ 63,255, 0] clut[96] = [191,159, 0]
clut[71=[ 0, 63,127] clut[52] =[;63,255,127] clut[97] = [191,159,127]
clut[8] =[ 0, 63,255] clut[53] = [ 63,255,255] | clut[98] =[191,159,255]
clut[9] =[ 0, 95, 0] ¢lut[54] = [127, 0, 0] clut[99] = [191,191, 0]
clut[10] = [ 0, 95,127} | clut[55] = [127, 0,127] | clut[100] = [191,191,127]
clutf11] = [ 0,95,255] | clut[56] = [127, 0,255] | clut[101] = [191,191,255]
clut[12] &4-0,127, 0] | clut[57] = [127, 31, O] clut[102] = [191,223, 0]
clut[18] = [ 0,127,127] | clut[58] = [127, 31,127] | clut[103] = [191,223,127]
clut[14] = [ 0,127,255] | clut[59] = [127, 31,255] | clut[104] = [191,223,255]
clut[15]=[ 0,159, 0] | clut[60]=[127, 63, O] clut[105] = [191,255, 0]
CIUTI6] = 0,159, 127] [ cluf61] =127, 63,127] | ClUtf[I06] = [191,255,127]
clut[17] =[ 0,159,255] | clut[62] = [127, 63,255] | clut[107] = [191,255,255]
clut[18] =[ 0,191, 0] | clut[63] = [127, 95, O] clut[108] = [255, 0, 0]
clut[19] = [ 0,191,127] | clut[64] = [127, 95,127] | clut[109] = [255, 0,127]
clut[20] =[ 0,191,255] | clut[65] = [127, 95,255] | clut[110] = [255, 0,255]
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clutf21] = [ 0,223, 0]
clut[22] = [ 0,223,127]
clut[23] = [ 0,223,255]
clut[24] = [ 0,255, 0]
clut[25] = [ 0,255,127]

clut[26] = [ 0,255,255

clut[66] = [127,127, O]
clut[67] = [127,127,127]
clut[68] = [127,127,255]
clut[69] = [127,159, 0]
clut[70] = [127,159,127]

clu[71] = [127,159,255]

al

ISO/IEC 16500-6:1999(E)

clut[111] = [255, 31, 0]
clut[112] = [255, 31,127]
clut[113] = [255, 31,255]
clut[114] = [255, 63, 0]
clut[115] = [255, 63,127]

clut[116] = [255, 63,255]

= [ 28 = N Al

ot 27 =630}
clut[28] = [ 63, 0,127]
clut[29] = [ 63, 0,255]
clut[30] =[ 63, 31, 0]
clut[31] = [ 63, 31,127]
clut[32] = [ 63, 31,255]
clut[33] =[ 63, 63, 0]
clut[34] = [ 63, 63,127]
clut[35] = [ 63, 63,255]
clut[36] = [ 63, 95, 0]
clut[37] = [ 63, 95,127]
clut[38] = [ 63, 95,255]
clut[39] = [ 63,127, 0]
clut[40] = [ 63,127,127]
clut[41]'= [ 63,127,255]
cluf42] = [ 63,159, 0]
clut[43] = [ 63,159,127]

clut[44] = [ 63,159,255]

clotfFe=f127-+91+—6}
clut[73] = [127,191,127]
clut[74] = [127,191,255]
clut[75] = [127,223, 0]
clut[76] = [127,223,127]
clut[77] = [127,223,255]
clut[78] = [127,255, 0]
clut[79] = [127,255427]
clut[80] = [127,255,255]
clut[81] 2191, 0, 0]
clut[82] = [191, 0,127]
elut[83] = [191, 0,255]
clut[84] = [191, 31, 0]
clut[85] = [191, 31,127]
clut[86] = [191, 31,255]
clut[87] = [191, 63, 0]
clut[88] = [191, 63,127]

clut[89] = [191, 63,255]

clutftt7=1255:95"0
clut[118] = [255, 95,127]
clut[119] = [255, 95,255]
clut[120] = [255,127, 0]
clut[121]'=1255,127,127]
cluf[122] = [255,127,255]
clut[123] = [255,159, 0]
clut[124] = [255,159,127]
clut[125] = [255,159,255]
clut[126] = [255,191, 0]
clut[127] = [255,191,127]
clut[128] = [255,191,255]
clut[129] = [255,223, 0]
clut[130] = [255,223,127]
clut[131] = [255,223,255]
clut[132] = [255,255, 0]
clut[133] = [255,255,127]

clut[134] = [255,255,255]
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Transparency Default CLUT entry definition
Level Format : clut[n] = [R, G, B], where
n denotes the clut entry, and
R, G and B denote the values of the Red, Green and Blue components assodiated to
clut entry

25 % clut[135]=[ 0, 0, O] clut[154] = [ 85, 85,255] | clut[173] =[170,212, 0]
clut[136] =[ 0, 0,255] | clut[155] =[ 85,127, O] | clut[174] =[170,212,255]
clut[137]=[ 0,42, 0] | clut[156] = [ 85,127,255] | clut[175] = [170,255, O]
clut[138] = [ 0, 42,255] | clut[157] =[ 85,170, 0] | clut[176] = [170,255,255]
clut[139]=[ 0, 85, 0] clut[158] = [ 85,170,255] | clut[177] = [255, 0, 0]
clut[140] =[ O, 85,255] | clut[159] =[ 85,212, 0] | clut[178] = [255, 0,255]
clut[141] =[ 0,127, 0] | clut[160] = [ 85,212,255] | clut[179] = [255/42, 0]
clut[142] = [ 0,127,255] | clut[161] = [ 85,255, 0] | clut[180] =J255, 42,255]
clut[143] =[ 0,170, Q] clut[162] = [ 85,255,255] | clut[181]=\[255, 85, 0]
clut[144] =[ 0,170,255] | clut[163] = [170, 0, 0] | clut[182] = [255, 85,255]
clut[145] =[ 0,212, 0] | clut[164] = [170, 0,255] }-cluf[183] = [255,127, O]
clut[146] = [ 0,212,255] | clut[165] = [170, 42, O]\.) clut[184] = [255,127,255]
clut{147] =[ 0,255, 0] | clut[166] = [170, 42,255] | clut[185] = [255,170, 0]
clut[148] = [ 0,255,255] | clut[167] = [170;85, 0] | clut[186] =[255,170,255]
clut[149] =[ 85, 0, 0] | clut[168] = [170, 85,255] | clut[187] = [255,212, O]
clut[150] = [ 85, 0,255] | clut[169}= [170,127, 0] | clut[188] = [255,212,255]
clut{151] = [ 85, 42, 0] | clutf270] = [170,127,255]| clut[189] = [255,255, 0]
clut[152] = [ 85, 42,255]. |cclut[171] = [170,170, 0] | clut[190] = [255,255,255]
clut[153] = [ 85, 85, O}.)| clut[172] = [170,170,255]

50 % clut[191]=[ 0, 0,0] | clut[203] = [127, 0, O] [ clut[215] = [255, 0, 0]
clut[192] = [ 0,)0,255] | clut[204] = [127, 0,255] | clut[216] = [255, 0,255]
clut[193}=} 0, 51, 0] clut[205] = [127, 51, O] | clut[217] =[255, 51, O]
clut[194]=[ 0, 51,255] | clut[206] = [127, 51,255] | clut[218] = [255, 51,255]
clutf195] = [ 0,102, 0] | clut[207] =[127,102, 0] | clut[219] = [255,102, 0]
clut[196] = [ 0,102,255] | clut[208] = [127,102,255]| clut[220] = [255,102,255]
clut[197] =[ 0,153, 0] clut[209] = [127,153, Q] | clut[221] = [255,153, 0]
clut[198] = [ 0,153,255] | clut[210] = [127,153,255]| clut[222] = [255,153,255]
clut[199] = [ 0,204, 0] | clut[211] =[127,204, 0] | clut[223] = [255,204, 0]
clut[200] = [ 0,204,255] | clut[212] = [127,204,255]| clut[224] = [255,204,255]
clut[201] =[ 0,255, 0] clut[213] = [127,255, 0] | clut[225] = [255,255, 0]
clut[202] =[ 0,255,255] | clut[214] = [127,255,255]| clut[226] = [255,255,255]

75 % clutf227]=[ 0, 0, 0] clut[233] =[ 0,255, 0] | clut[238] = [255, 85,255]
clut[228] = 0, 0,255] | clut[234] =[ 0,255,255] | clut[239] = [255,170, 0]
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clut[229] = 0, 85, 0]
clut[230] = [ 0, 85,255]
clut231] = [ 0,170, O]
clut[232] = [ 0,170,255]

clut[235] = [255, 0, 0]
clut[236] = [255, 0,255]
clut[237] = [255, 85, 0]

clut[240] = [255,170,255]
clut[241] = [255,255, 0]
clut[242] = [255,255,255]

100 % (fully

clut[243] =[ x, X, X], where x indicates “don’t care”.

transparent)

privately clut[244] : reserved for private use clut[250] : reserved for private use

definable clut[245] : reserved for private use clut[251] : reserved for private use
clut[246] : reserved for private use clut[252] : reserved for private use
clut[247] : reserved for private use clut[253] : reserved for private use
clut[248] : reserved for private use clut[254] : reserved for private use
clut[249] : reserved for private use clut[255] : reserved for private use
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Annex D
(normative)

PES Packetization of DAVIC defined Monomedia Components

D.1 Packetization into PES packets

Each monomedia object such as DAVIC defined linear audio is packetized in PES packets.

The following constraints apply for such packetization, in addition to the constraints defined in Clause 7-3 of this
specification.

To allow PES packets of private stream 1 to contain multiple monomedia components, the syntax

pach

n the case of linear audio, an encoded PTS shall refer to the presentation time of the firsi-.a
contained in the payload of the packet in which the PTS is coded.

A PTS shall be encoded in the PES packet that contains the first byte of the elementary object: In eg
bbject the PTS of the elementary object that is presented first, shall be encoded with_a‘value ze
bncoded in the PES packet that contains the first byte of the elementary object. In each.ecomposite g
Df the elementary object that is presented first, shall be encoded with a value zero.

he trick_mode_flag shall be encoded with a value ‘0.

he stream_id field in the PES header shall be coded with a value equahto~*1011 1101, indicati
Stream 1.

A DTS shall be not be encoded.

ets is extended, corresponding to the structure defined below

Table D-1. —Extended PES Packet Header of Type Private Stream 1

Syntax Number of bits Mnemonic

Private_stream_1 PES_packet() {
private_stream_1 PES packet_header()
data_identifier 8 bslbf
private_stream_id 8 bslbf

private PES packet, data ()

Priv
stre

dat

tablg.

120

hte_stream_1_PES\ packet_header()A PES packet header that complies to ISO/IEC 13818-1
m_id set to a valte’' of ‘1011 1101, indicating “private_stream_1".

identifier: Abyte indicating the type of data contained in this PES packet, corresponding to thg

Table D-2. —Data Identifier Assignments

udio sample

ch composite
fo. A PTS is
bject the PTS

ng a private

bf such PES

ith the

e following

Vatue vtearng

0x00 - OxOF reserved for use by DAVIC

0x10 - Ox1F user-private

0x20 forbidden (sed for DVB subtitling

0x21 - Ox2F user-private

0x30 objects with a coding format defined in ISO/IEC
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16500
0x31 - OX7F reserved for use by DAVIC
0x80 - OxFF user-private

private_stream_id: A byte indicating the type of private stream. DAVIC only specifies the coding of this field if the
data_identifier field is coded with a value that is reserved for use by DAVIC. If the data_identifier field is encoded
with the value 0x30, indicating an objects with a coding format defined in DAVIC, then the private_stream_id shall
be coded corresponding to the following table.

Table D-3. —Private Stream Id Assignments for Objects with a Coding Format Defined in ISO/IEC 16500

Value Meaning
0x00 - OxOF reserved
0x10 - Ox1F linear audio
0x20 - OxDF reserved
OXEO - OXFF user private

private_ PES packet_data(): A field containing data from a monomedig object. The objects are aligned with the
extended PES packet header, i.e. the first byte of the object is the {first byte of the PES packet dpta. The data fro
each object may be stored in multiple PES packets, all of which include the extended header syrtax defined in thi
Clause. DAVIC will not specify data contained in the private_ PES packet_data field of user privatel PES packets.
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E.l

Annex E
(normative)
MPEG-2 Section Filter API

Objective

The objective of this API is to provide a general mechanism allowing access to data held in MPEG-2 private sections.
This will provide a mechanism for inter-operable access to data which is too specialized to be supported by the high
level DVB-SI API or which is not actually related to service information.

E.2

E.2

Requirements

E.2J2 Functional Requirements

Non-Functional Requirements

Openness

interfaces.
Abstraction

However, the interface should not expose its implementation, making it possible to implement it
in native code.

Memory and CPU power
to the requirements of the underlying native, services.

similar service in a native implementation. Specifically, where native applications takes
of hardware support to carry out a certain function, the interface specification must allo
that feature.

Response times should not be substantially:higher than the response times of the underlying native s

(N

ome resource handling functionality-should be defined to control scarce resources. All interfaces
psources should use this functionality.

=

he interface should allow ewverything in the range from a complete software implementation to
omplete hardware implementation. The interface should hide all aspects of the software/hardware t
e implementation..

= o

he system must be flexible and easily extendible to be future proof.

T
Mlaximal use sheuld’be made of the object-oriented paradigm of Java to allow sub-typing in new pa
the application

he interfaces should have a Java look and feel.

—

The interfaces should be specified in such a way that they can be used alsonnrthe implementation of other

or instance

- The random-access memory requirements of a typical implementation should not substantially add

- The CPU cycle budget of a typical implementation should not substantially add to the hudget of a

advantage
v re-use of

Prvices.

using scarce

an almost
ade-off from

ckages or in

The basic functional requirement on org.davic.mpeg.sections is to provide convenient application-level

access to any data transported in MPEG sections independent of transmission scheme.

The section filter should be associated with one transport stream and, if possible, also one transport stream

source.
The API should support the following section types ([MPEG], §2.4.4.10) :-
- Both “long header syntax” and “short header syntax”

- Both 4k and 1k sections.
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- It should be possible to indicate the buffer size for desired sections at filter creation time.

e There should be an ability to filter on bytes 0, 3-9 of a section.

e There should be an efficient mechanism to monitor change in sections.

e After afilter has been started, it must be possible to terminate the operation without any data having arrived.

e The package should enable the application to be notified in the event that filtering resources are not sufficient tc
honor a request including cases where a filter becomes not available.

e The package should allow parsing of header data as defined by MPEG-2, table 2.30 of ISO/IEC 13818-1.

e There should be an ability to notify the user of the APl when a complete section has arrived.

NOTE It is a desirable feature that the package supports at least two different priority levels of filters

(for background filtering) and also avoid double buffering/copying.

E.3 Overview of Specification

This subclause presents the specification of the org.davic.mpeg.sections package. The.specificatio

OMT method.

The aim is to provide a platform-neutral interface which allows access to the MPEG2 sections pre
Transport Stream. For readers not familiar with the MPEG2 system layer and.the use of the sect

MPEG2 system layer specification [MPEG2].

The package allows an application to create section filters, to conneCt,section filters to a section

Stream) and to manage connecting and disconnecting of resources:

E3.1

Object diagram

ResourceServer,

ResoufceProxy.

iholds

SectionFilter

A

posts

o 4

W'

(<1

Resource
specific events

ﬂ ResourceStatusEvent

listens to

(<1

TransportStream o - . ResourceStatusUstene;r
L _legisters

SectionFilterGroug " SectionFilter

specific events

SectionFilterEvent

listens to

SectionFilterListener

SimpleSectionFiltey

RingSectionFilter

TableSectionFilter

Figure E-1. — Object diagram

N is given using tl

sent in a MPEG:
on format, see tf

source (Transpo

In Figure E-1 the total object diagram of the package is presented. In this diagram interfaces are presented wit
dotted boxes and classes with straight boxes. The classes and interfaces part of the section filtering API are present
within the gray area. The classes and interfaces outside this area are defined in the Resource Notification API ar
MPEG component API.

In this picture the relations between the following section filtering classes are defined:

e SectionFilterGroup, the class responsible for creating SectionFilter objects and maintaining the connection with
a TransportStream. This class uses the ResourceProxy and ResourceServer interface the manage the section fi

resources.
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SectionFilter, the abstract super class of all section filter classes. This class provides the methods to start and

stop section filters.

Section this class contains the sections filtered from a Transport Stream by a SectionFilter instance.
SectionFilterListener, an interface used to ‘listen’ to events happening in a SectionFilter instance.
SectionFilterEvent, the main class of the SectionFilterGroup events.

SimpleSectionFilter, a subclass of SectionFilter providing basic filter functionality to filter one section.
RingSectionFilter, a subclass of SectionFilter to filter a continuous stream of MPEG-2 sections.

TableSectionFilter, a subclass of SectionFilter filtering a table of MPEG-2 sections.

E.3)2 Interclass relations

Befgqre SectionFilter can be created first a SectionFilterGroup has to be fo@®ttidnFilterGroup is cteated
the maximum number of section filters to be used and a priority indication.

The|created SectionFilterGroup is responsible for:

e [he creation of SectionFilters

e the connection with a TransportStream

e the managing and control of the resources needed for section filtering.

Befqre filtering can commence a connection with a TransportStream has todbe-made.
The|SectionFilterGroup has to attach itself to the TransportStream. This mechanism is controlled by
mechanism.

The|activity of the SectionFilterGroup can be monitored by implementing the ResourceStatusEventListe
Clagses of this type registered with a SectionFilterGroup ~receive ResourceStatusEvents each ti
noteworthy has happened in that SectionFilterGroup. A complete list of ResourceStatusEvents is given |
Fror the SectionFilterGroup the required SectionFilters(¢can be obtained. Three different SectionFilter
At ahy one time any number of SectionFilter objects\may be associated with this SectionFilterGroup,

number of section filters of this SectionFilterGroup.¢an be active.

A SgctionFilterGroup is responsible for maintaining the connection with a TransportStream, a Sec

res
par

Sim

SeclionFilterEvents are sent. The registered SectionFilterListeners receive events every time a sectid
whe

nsible for the actual filtering. The objects of the SectionFilter class allow a user to start a filte
meters and read any filtered section:ffom the Transport Stream.

lar to the SectionFilterGroup the SectionFilter objects allow clients to register SectionFilterListene

h the filter starts and stops.

with

the resource

er interface.
e something
hter on.

Classes exist.
but only the

fionFilter is
- with filter

rs to which
n arrives and

E.33 Event mechanism

The[event mechanisni-allows the application to respond to the different processes and changes in the ljfecycle of the
diffefent objects. £hey are used to signal errors and important state changes.

The|SectionFilter and SectionFilterGroup both use an event mechanism. The class diagram of the ¢vents in this

intefface iswgiven in Figure E-2.
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Event

A

—‘ ResourceStatusEveni

ForcedDisconnectedEvent

SectionFilterEvent

A

SectionAvailableEvent

EndOfFilteringEvent

A

IncompleteFilteringEvent

TimeOutEvent

—( VersionChangeDetectedEvelnt

Figure E-2. — Class diagram of events generated by the SectionEilterGroup and the Section

Events generated by the SectionFilterGroup are :
o ResourceStatusEventa general event generated when the.status of a resource changes.

e ForcedDisconnectedEventthis event is generated when the SectionFilterGroup is detached by
system.

Events generated by the Section Filter are :

Cilter

the underlying

e SectionAvailableEvent indication of the SeétionFilter to the user that a new section has been fillered and can be

read.

o EndOfFilteringEvent, the filter process was stopped because it was completed or for some 0
not used to signal a call to stopFiltering

e IncompleteFilteringEvent, the filter process for a TableSectionFilter was stopped because the
have been incompletely.defined, resulting in a blocking filter or a non MPEG-2 compliant result

¢ TimeOutEvent, the SectionFilter has timed out.

ther reason. It is

ilter parameters

e VersionChangeDetectedEvent indication of the TableSectionFilter to the user that a secfion has been

encountered,that’'contained a different version_number from earlier sections that were filtered.

All events_are sent asynchronously. A consequence of this is that events originating from a filterin
come inwhen a new filtering action has already been started. It is the responsibility of the applicat
event;is still relevant.

[ actions can still
on to check if the

E.3.4 SectionFilterGroups
The SectionFilterGroup is responsible for:
¢ the creation of SectionFilters

e the connection with a TransportStream

¢ the managing and control of the resources needed for section filtering
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The behaviour of the connection between TransportStream and SectionFilterGroup is defined by a finite state
machine; see Figure E-3.

detach()

I

attach(), succeed

Disconnected| Connected Connection
| = Lost

AN RN /

Attach(), fail

Isconnect

Figure E-3 — Finite State Machine for connection between TransportStream and SettionFilterGrouf]
In Figure E-3, method calls are indicated with a ().
In this finite state machine the states Disconnected and Connected occur:

isconnected the state the SectionFilterGroup starts in. In this state’ no connection is magle with a
ransportStream and no resources are claimed by the SectionFilterGroup. In this state calls to sfartFiltering()
nethods are effectively queued until the SectionFilterGroup enters the\Connected state.

bsources indicated when created. All active SectionFilters are filtering data. In this state calls to stpartFiltering()
nethods cause filtering to start upto the limit of available section filters.

onnectionLost the SectionFilterGroup has stopped filtering due to the loss of a connection or of a fesource. In

C

|

n

e (onnected the SectionFilterGroup is connected to a TransportStream and has the number of dection filter
r

n

¢

this case, calls to startFiltering() methods always throw*exceptions.

The[following events occur:

e gttach(), fail, an attempt was made to connect the SectionFilterGroup to a TransportStream and failed due to a

e attach(),succeed the SectionFilterGroup was successfully connected to a TransportStream and ¢laimed the
umber of section filter resources indicated when created. All active SectionFilters start filtering.

e detach() the user has disconnected the SectionFilterGroup from the TransportStream. All section filtgr resources
re released and all filtering is/stopped.

o force_disconnectthe system has reclaimed the section filter resources of this SectionFilterGroup or the transport
ream is no longer available. When this happens, all SectionFilter objects in this SectionFilterGroug are stopped
s if the application“had called the stopFiltering() method for each such object.

E.3/5 SectionFilters

The|objects of the SectionFilter class represent the actual section filter functionality. Three different $ectionFilter
claspes’exist:

ittertofitteromesection
e TableSectionFilter, to filter an MPEG2 section table
e RingSectionFilter, for continuous filtering.

All SectionFilter objects use the same methods to set a filter. A SectionFilter claims a section filter resource from its
SectionFilterGroup when startFiltering is called.

A SectionFilterGroup knows the number of section filter resources it holds. This is the maximum number of active
SectionFilters connected to this SectionFilterGroup. The number of active SectionFilters connected to a
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SectionFilterGroup is independent of the state of the SectionFilterGroup. This allows a user to set a number o
SectionFilters and start and stop them with the attach and detach method of SectionFilterGroup.

E.4 Interfaces

E4.1l SectionFilterListener
public interfaceSectionFilterListener

The SectionFilterListener interface is implemented by classes which wish to be informed about events relating to
section filters.

Methods

sectionFilterUpdate

public abstract void sectionFilterUpdate(SectionFilterEvent event)

When a section filter event happens, the sectionFilterUpdate method of all listeners connected {o the originating
object will be called.

E.5 Classes

E5.1 SectionFilterGroup

java.lang.Object

+----org.davic.mpeg.sections.SectionFilterGroup

public classSectionFilterGroup
extends Object

implements ResourceProxy, ResourceServer

This class represents a group of MPEG-2 section filters to be activated and de-activated as an fgtomic operation.
The purpose of this class:is to minimize the potential for resource deadlock between independent pieces of
application(s).

Constructors

public SectionkilterGroup(int numberOfFilters)

Createsra section filter group object with an associated number of section filters needed to be reserved when the
objeet/is to be connected to an active source of MPEG-2 sections. The object will have a default high resource
priority should the number of section filters available to the package become insufficient.

Parameters:

numberOfFilters - the number of section filters needed for the object.

public SectionFilterGroup(int numberOfFilters,
boolean resourcePriority)

Creates a section filter group object with an associated number of section filters needed to be reserved when the
object is to be connected to an active source of MPEG-2 sections.

Parameters:
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numberOfFilters - the number of section filters needed for the object

resourcePriority - the resource priority of the object should the number of section filters available to the package
become insufficient. High priority is indicated by true and low priority by false.

Methods

newSimpleSectionFilter

public SimpleSectionFilter newSimpleSectionFilter()

Creates a new simple section filter object within the parent section filter group. On activation (succesfull
startFiltering) the SimpleSectionFilter object will use section filters from the total specified when the parent

SectionkEilterGrot Ip-Was cteated—TFhe-section-filter nhjnnt will-have-a-buffer-suitable-to-hold-a-defauit! ng

section.

newfSimpleSectionFilter

public SimpleSectionFilter newSimpleSectionFilter(int sectionSize)

Creates a new simple section filter object within the parent section filter group. On activation (succesfull
startFiltering) the SimpleSectionFilter object will use section filters from the total-specified when the parent
SectionFilterGroup was created.
Parameters:

ectionSize - specifies the size in bytes of the buffer to be created tothold data captured by the SectipnFilter. If
sections are filtered which are larger than this then the extra data will be dropped and filtering continie without
hny notification to the application.

newRingSectionFilter

public RingSectionFilter newRingSectionFilter(int ringSize)

Creates a new ring section filter within the parentisection filter group. On activation (succesfull startHltering) the
hew RingSectionFilter object will use section filters from the total specified when the parent SectionHilterGroup

vas created.
Parameters:

[ingSize - the number of Section objects to be created for use in the ring.

newRingSectionFilter

pubflic RingSectionFilter newRingSectionFilter(int ringSize,
int sectionSize)

Creates a new €ing section filter within the parent section filter group. On activation (succesfull startHltering) the

hew RingSectionFilter object will use section filters from the total specified when the parent SectionHilterGroup
vas created)

Parameters:

[ingSize - the number of Section objects to be created for use in the ring

sectionSize - the size in bytes of the buffer for each Section object. If sections are filtered which are larger than
this then the extra data will be dropped and filtering continue without any notification to the application.

newTableSectionFilter

public TableSectionFilter newTableSectionFilter()

Creates a new table section filter object within the parent section filter group. On activation (succesfull
startFiltering) the new TableSectionFilter object will use section filters from the total specified when the parent
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SectionFilterGroup was created. Each Section created for the table section filter object will have a buffer suitable
to hold a default long section.

newTableSectionFilter

public TableSectionFilter newTableSectionFilter(int sectionSize)

Creates a new table section filter object within the parent section filter group. On activation (succesfull
startFiltering) the new TableSectionFilter object will use section filters from the total specified when the parent
SectionFilterGroup was created.

Parameters:

sectionSize - specifies the size in bytes of the buffer to be created to hold data captured by the SectionFilter.

When the first section has been captured and the total number of sections in the table known;dach Section
created will have a buffer of this size. If sections are filtered which are larger than this thep.the &xtra data will be
dropped and filtering continue without any notification to the application.

attach

public void attach(TransportStream stream, ResourceClient client,
Object requestData) throws FilterResourceException,
InvalidSourceException, TuningException

Connects a SectionFilterGroup to an MPEG-2 transport stream. The SectionFilterGroup will att¢mpt to acquire
the number of section filters specified when it was created. Any SectionFilter objects which are part of the group
concerned and whose filtering has been started will become active and start filtering the source|for sections
matching the specified patterns. A call to attach on a attached SectionFilterGroup will be treatedl as a detach
followed by the new attach.

Parameters:
stream- specifies the source of MPEG-2 sectionsdor filtering

client - specifies an object to be notified if the'section filters acquired during this method are later removed by
the environment for any reason.

requestData - application specific data-for use by the resource notification API

Throws: FilterResourceException

if reserving the specified Section filters fails.

Throws: InvalidSourCeException

if the source is iot-a valid source of MPEG-2 sections.
Throws: TdnhingException
if the-source is not currently tuned to

detaeh

Ihllh“(" void dpmrho

Returns a SectionFilterGroup to the disconnected state. When called for a SectionFilterGroup in the connected
state, it disconnects a SectionFilterGroup from a source of MPEG-2 sections. The section filters held by the
SectionFilterGroup will be released back to the environment. Any running filtering operations will be
terminated. This method will have no effect for SectionFilterGroups already in the disconnected state.

getSource

public TransportStream getSource()
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Returns the MPEG-2 transport stream to which a SectionFilterGroup is currently connected. If the
SectionFilterGroup is not connected to a transport stream then the method will return null.

getClient

public ResourceClient getClient()

Returns the ResourceClient object specified in the last call to the attach() method as to be notified in the case that
the section filters acquired by the SectionFilterGroup during that call to attach() are removed by the environment
for any reason. If the SectionFilterGroup is not connected to a source then the method will return null.

addResourceStatusEventListener

H il ol faY Py = il (DD Qiot liat Leik AY
pU L VUL AUUNTSUUTUT OSTALUS L VTTTIILISITTICT(MTSUUTULT OTAUSLISITTITT TTSITTITT )

Specifies an object to be notified of changes in the status of resources related to a SectionFilterGroyp object. If
his call is made more than once, each specified listener will be notified of each change in resaurce gtatus.

Parameters:
istener - the object to be notified

rempveResourceStatusEventListener

public void removeResourceStatusEventListener(ResourceStatusListener
listener)

ndicates that an object is no longer to be notified of changes in the(status of resources as setup by
hddResourceStatusEventListener. If an object was not specified.as to be notified then this method wjill be have
no effect.

Parameters:

istener - the object no longer to be notified

E.52 SectionFilter

javajlang.Object

+-1--org.davic.mpeg.sections.SectionFilter

bublic abstract clasSectionFilter
bxtends Object

[his class is the base class for a set of classes describing section filters with different characteristics| of life cycle
And buffering.

Methods

starfFiltering

public void startFiltering(Object appData,

int pid) throws FilterResourceException,
NotAuthorizedException, lllegalFilterDefinitionException,
ConnectionLostException

Defines a SectionFilter object as filtering only for sections matching a specific PID. If the parent
SectionFilterGroup is attached to a TransportStream then filtering will start immediately.

Parameters:
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appData - An object supplied by the application. This object will be delivered to the subscribed section filter
listener as part of all SectionFilterEvents that will be generated because of this method call. The application can
use this object for internal communication purposes. If the application does not need any application data, the
parameter can be null.

pid - the value of the PID to filter for in incoming sections
Throws: FilterResourceException

if all the number of started SectionFilters for the parent SectionFilterGroup is already equal to the number of
section filters associated with the SectionFilterGroup when it was created.

Throws: NotAuthorizedException

if the information requested is scrambled and permission to descramble it is refused.
Throws: lllegalFilterDefinitionException

if called for a TableSectionFilter.

Throws: ConnectionLostException

if the parent SectionFilterGroup is in the ConnectionLost state and hence lis)unable to satisfy thge method call due
to absence of resources or absence of sections to filter.

startFiltering

public void startFiltering(Object appData,
int pid,
int table_id) throws FilterResourceException,
NotAuthorizedException, ConnectionLostException
Defines a SectionFilter object as filtering only for sections matching a specific PID and table_id/{ If the parent
SectionFilterGroup is attached to a TransportStream then filtering will start immediately.
Parameters:

appData - An object supplied by thesapplication. This object will be delivered to the subscribed gection filter
listener as part of all SectionFilterEvents that will be generated because of this method call. The¢ application can
use this object for internal communication purposes. If the application does not need any application data, the
parameter can be null.

pid - the value of the PIBto filter for in incoming sections
table_id - the value,of the table_id to filter for in incoming sections
Throws: FilterResourceException

if all thechumber of started SectionFilters for the parent SectionFilterGroup is already equal to the number of
section/filters associated with the SectionFilterGroup when it was created.

Throws: NotAuthorizedException

if the information requested is scrambled and permission to descramble it is refused.

Throws: ConnectionLostException

if the parent SectionFilterGroup is in the ConnectionLost state and hence is unable to satisfy the method call due
to absence of resources or absence of sections to filter.

startFiltering

public void startFiltering(Object appData,
int pid,
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int table_id,

byte posFilterDef],

byte posFilterMask[]) throws
FilterResourceException, lllegalFilterDefinitionException,
NotAuthorizedException, ConnectionLostException

Defines a SectionFilter object as filtering only for sections matching a specific PID and table_id, and where
contents of the section match the specified filter pattern. The first byte of each array corresponds to the third byte
of the section. If the parent SectionFilterGroup is attached to a TransportStream then filtering will start
immediately.

Parameters:

appData - An object supplied by the application. This object will be delivered to the subscribed section filter

i TOTTF ' i . ication can
Lise this object for internal communication purposes. If the application does not need any application|data, the
barameter can be null.

bid - the value of the PID to filter for in incoming sections.

able_id - the value of the table _id field to filter for in incoming sections

bosFilterDef - defines values to match for bits in the section, as defined in clause H7.

bosFilterMask - defines which bits in the section are to be compared against the values specified in the
bosFilterDef parameter, as defined in clause H7.

Throws: FilterResourceException

f all the number of started SectionFilters for the parent SectionFilterGroup is already equal to the number of
section filters associated with the SectionFilterGroup when.it'\was created.

Throws: lllegalFilterDefinitionException

he filter definition specified is illegal either because the posFilterDef and posFilterMask arrays are of different
Sizes or because their length is beyond the filtering capacity of the system.

Throws: NotAuthorizedException
f the information requested is scramhbled and permission to descramble it is refused.
Throws: ConnectionLostException

f the parent SectionFilterGroup is in the ConnectionLost state and hence is unable to satisfy the method call due
0 absence of resources or.absence of sections to filter.

starfFiltering

public void startkiltering(Object appData,

int pid,

int table_id,

int offset,

byte posFilterDef],

byte posFilterMask]]) throws
FilterResourceException, tegatFitterDefinittonmExceptior,
NotAuthorizedException, ConnectionLostException

Defines a SectionFilter object as filtering only for sections matching a specific PID and table_id, and where
contents of the section match the specified filter pattern. If the parent SectionFilterGroup is attached to a
TransportStream then filtering will start immediately.

Parameters:

appData - An object supplied by the application. This object will be delivered to the subscribed section filter
listener as part of all SectionFilterEvents that will be generated because of this method call. The application can
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use this object for internal communication purposes. If the application does not need any application data, the
parameter can be null.

pid - the value of the PID to filter for in incoming sections.
table_id - the value of the table_id field to filter for in incoming sections

offset - defines the offset within the section which the first byte of the posFilterDef and posFilterMask arrays is
intended to match. The offset must be less than 31 as described in ISO/IEC 16500-7 subclause 12.5.3. The offse
must be equal to or greater than 3.

posFilterDef - defines values to match for bits in the section, as defined in clause H7.

posFilterMask - defines which bits in the section are to be compared against the values specified in the

posFilterDef parameter, as defined in clause H7.
Throws: FilterResourceException

if all the number of started SectionFilters for the parent SectionFilterGroup is already.equal to the number of
section filters associated with the SectionFilterGroup when it was created.

Throws: lllegalFilterDefinitionException

the filter definition specified is illegal either because the posFilterDef and.posFilterMask arrays @re not the same
size or because their length is beyond the filtering capacity of the system or because the specifled offset is too
large.

Throws: NotAuthorizedException
if the information requested is scrambled and permissiaf) to’descramble it is refused.
Throws: ConnectionLostException

if the parent SectionFilterGroup is in the ConnegtionLost state and hence is unable to satisfy the method call due
to absence of resources or absence of sections to filter.

startFiltering

public void startFiltering(Object appData,

int pid,

int table _id,

byte posFilterDefT],

byte posFilterMask{],

byte négFilterDef],

byte"negFilterMask[]) throws
FilterResourceException, lllegalFilterDefinitionException,
NotAuthorizedException, ConnectionLostException

Defines @SectionFilter object as filtering only for sections matching a specific PID and table_id{and where
contents-of the section match the specified filter pattern. The first byte of each array corresponds to the third byte
of the _section. If the parent SectionFilterGroup is attached to a TransportStream then filtering wjll start
immediately.

Parameters:

appData - An object supplied by the application. This object will be delivered to the subscribed section filter
listener as part of all SectionFilterEvents that will be generated because of this method call. The application can
use this object for internal communication purposes. If the application does not need any application data, the
parameter can be null.

pid - the value of the PID to filter for in incoming sections.

table_id - the value of the table_id field to filter for in incoming sections
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posFilterDef - defines values to match for bits in the section, as defined in clause H7.

posFilterMask - defines which bits in the section are to be compared against the values specified in the
posFilterDef parameter, as defined in clause H7.

negFilterDef - defines values to match for bits in the section, as defined in clause H7.

negFilterMask - defines which bits in the section are to be compared against the values specified in the
negFilterDef parameter, as defined in clause H7.

Throws: FilterResourceException

if all the number of started SectionFilters for the parent SectionFilterGroup is already equal to the number of
ection filters associated with the SectionFilterGroup when it was created

Throws: lllegalFilterDefinitionException

he filter definition specified is illegal either because the arrays posFilterDef, posFilterMask;negFiltefDef,
negFilterMask are not all the same size or because their length is beyond the filtering capacity of thel system.

Throws: NotAuthorizedException
f the information requested is scrambled and permission to descramble it is refused.
Throws: ConnectionLostException

f the parent SectionFilterGroup is in the ConnectionLost state and hence is unable to satisfy the method call due
0 absence of resources or absence of sections to filter.

starfFiltering

public void startFiltering(Object appData,

int pid,

int table_id,

int offset,

byte posFilterDef]],

byte posFilterMask]],

byte negFilterDef[],

byte negFilterMask[]) threws
FilterResourceException, lllegalFilterDefinitionException,
NotAuthorizedException, ConnectionLostException

Defines a SectionFilter objectas filtering only for sections matching a specific PID and table_id, and where
contents of the section mateh/the specified filter pattern. If the parent SectionFilterGroup is attached[to a
TransportStream then filtering will start immediately.

Parameters:

hppData - Anobject supplied by the application. This object will be delivered to the subscribed sectign filter
istener as part of all SectionFilterEvents that will be generated because of this method call. The application can
ise this Qbject for internal communication purposes. If the application does not need any application|data, the
parameter can be null.

bie 3 the value of the PID to filter for in incoming sections.

table_id - the value of the table_id field to filter for in incoming sections

offset - defines the offset within the section which the first byte of the posFilterDef, posFilterMask, negFilterDef
and negFilterMask arrays is intended to match. The offset must be less than 31 as described in ISO/IEC 16500-7
subclause 12.5.3. The offset must be equal to or greater than 3.

posFilterDef - defines values to match for bits in the section, as defined in clause H7.

posFilterMask - defines which bits in the section are to be compared against the values specified in the
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posFilterDef parameter, as defined in clause H7.
negFilterDef - defines values to match for bits in the section, as defined in clause H7.

negFilterMask - defines which bits in the section are to be compared against the values specified in the
negFilterDef parameter, as defined in clause H7.

Throws: FilterResourceException

if all the number of started SectionFilters for the parent SectionFilterGroup is already equal to the number of
section filters associated with the SectionFilterGroup when it was created.

Throws: lllegalFilterDefinitionException

the filter definition specified is illegal either because the posFilterDef, posFilterMask, negFilterDef,
negFilterMask arrays are not all the same size or because their length is beyond the filtering’capacity of the
system or because the specified offset is too large.

Throws: NotAuthorizedException
if the information requested is scrambled and permission to descramble it is refused.
Throws: ConnectionLostException

if the parent SectionFilterGroup is in the ConnectionLost state and hénce is unable to satisfy the method call due
to absence of resources or absence of sections to filter.

stopFiltering

public void stopFiltering()

If the parent SectionFilterGroup is attached to a TransportStream then filtering for sections mat¢hing this
SectionFilter object will stop. If the parent is not attached then should it become attached, filtering for sections
matching this SectionFilter object will not start:

setTimeOut

public void setTimeOut(long milliseconds) throws lllegalArgumentException

Sets the time-out for this sectionfilter. When the time-out happens, a TimeOutEvent will be generated and sent
to the SectionFilter object and-filtering stops. For a SimpleSectionFilter this will be generated if ho sections
arrive within the specifiedperiod. For a TableSectionFilter, this will be generated if the completg table does not
arrive within the specified\time. For a RingSectionFilter, this will be generated if the specified time has elapsed
since the arrival of thelast section being successfully filtered. Setting a time-out of 0 millisecondls has the effect
of removing a possible time-out. A set time-out only applies to subsequent filter activations, not|to a possible
filter activation that'is currently in progress when the call to this method is made. The default tinpe-out value is 0.

Parametefs:
milliseconds - the time out period

Throws: lllegalArgumentException

if the 'milliseconds' parameter is negative

addSectionFilterListener

public void addSectionFilterListener(SectionFilterListener listener)
Specifies an object to be notified of events relating to this SectionFilter object.
Parameters:

listener - the object to be notified of events
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removeSectionFilterListener

public void removeSectionFilterListener(SectionFilterListener listener)

Indicates that an object is no longer to be notified of events relating to this SectionFilter object. If the object was
not specified as to be notified then this method has no effect.

Parameters:

listener - the object no longer to be notified of events

E.5.3 SimpleSectionFilter

javajlang.Object

+-1--org.davic.mpeg.sections.SectionFilter

+----org.davic.mpeg.sections.SimpleSectionFilter

bublic classSimpleSectionFilter
bxtends SectionFilter

This class defines a simple section filter intended to be used to capture a single section once only. When a
section matching the specified filter pattern is found, SimpleSectionFilter ebjects will stop filtering as |f the
stopFiltering method had been called.

Methods

getYection

public Section getSection() throws FilteringlnterruptedException

This method retrieves a Section object describing the last MPEG-2 section which matched the specified filter
Characteristics. If the SimpleSectionFilter objectiis' currently filtering, this method will block until filtering stops.
Repeated calls to this method will return the same Section object, provided that no new calls to startFiltering
have been made in the interim. Each time.anew filtering operation is started, a new Section object will be
Created. All references except any in the-application to the previous Section object will be removed. All data
hccessing methods on the previous.Section object will throw a NoDataAvailableException.

Throws: FilteringlnterruptedException

f filtering stops before a matehing section is found

E.54 RingSectionFilter

javajlang.Object

+-1--org.davicimpeg.sections.SectionFilter

+:--+org.davic.mpeg.sections.RingSectionFilter

extends SectionFilter

This class defines a section filter intended to be used to capture a continuous stream of MPEG-2 sections without
needing to stop and re-arm a filter. A RingSectionFilter object has a pre-defined number of Section objects as
part of it. Incoming sections are loaded sequentially into these Section objects. Filtering proceeds while empty
Section objects remain. Applications wishing filtering to proceed indefinitely must use the setEmpty method of
the Section object to mark Section objects as empty before the filling process reaches them. If the filtering
process reaches a non-empty Section object, it will terminate at that point. On each occasion when startFiltering
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is called, the sections will be captured starting from the beginning of the array.

Methods

getSections

public Section[] getSections()

E.5.5

This method returns the Section objects of the RingSectionFilter in an array. The array will be fully populated at
all times, it is the responsibility of the application to check which of these contain valid data. Repeated calls to

this method will always return the same result.

TableSectionFilter

java.lang.Object

+----org.davic.mpeg.sections.SectionFilter

Methods

getSections

public Section[] getSections() throws FilteringinterruptedException

+----org.davic.mpeg.sections. TableSectionFilter

public classTableSectionFilter
extends SectionFilter

This class defines a section filter operation optimized to capture entire’tables with minimum inte

rvention

required from the application. When filtering is started, first one¢section matching the specified pattern will be

filtered. Once that section has been found, the last_section_number field will be used to deternj
Section objects required to hold the entire table. This number of objects will be created and filte
capture all the sections of the table. The SectionAvailableEvent will be generated each time a §
captured. The EndOfFilteringEvent will be generated«when the complete table has been capturs
version_number of all sections of the table will be the’same. If a section is captured with a versi
differs from the version_number of the section firs§t captured, a VersionChangeDetectedEvent v
The newly captured section will be ignored and filtering will continue on the table with the versig
the first captured section. Only one VersionChangeDetectedEvent will be sent per filtering actio
be taking in setting the filter parameters, a‘too restrictive filter will never stop automatically and
can produce inconsistent results (e.g filtering short sections using a TableSectionFilter) When
filtering situation where the filter parameters have been incompletely defined, resulting in a blog
non MPEG-2 compliant result, an.lnCompleteFilteringEvent is sent and filtering is stopped.

This method-returns an array of Section objects corresponding to the sections of the table. The
array willFbe/ordered according to their section_number. Any sections which have not yet been
sourcecwill have the corresponding entry in the array set to null. If no sections have been filtere
method will block until at least one section is available or filtering stops. Repeated calls to this

ine the number o
ring re-started to
ection is

pd. The
on_number that
ill be generated.
n number of

h. Care should

A too wide filter
he API detects a
king filter or a

sections in the
filtered from the
 then this
nethod will

Each time a ne

filtering operation is started, a new array of Section objects will be created. All references except any in the

return the same array, provided that no new calls to startFiltering have been made in the interiHC.1

application to the previous array and Section objects will be removed. All data accessing meth

s on the

E.5.6

previous Section objects will throw a NoDataAvailableException.

Throws: FilteringlnterruptedException

if filtering stops before one section is available

Section

java.lang.Object
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+----org.davic.mpeg.sections.Section

public classSection
extends Object
implements Cloneable

This class describes a single section as filtered from an MPEG transport stream. A cloned Section object is a new
and separate object. It is unaffected by changes in the state of the original Section object or restarting of the
SectionFilter the source Section object originated from. The clone method must be implemented without

declaring exceptions.

Metods

getData

public byte[] getData() throws NoDataAvailableException

This method returns all data from the filtered section in the Section object, including-the section header. Each
call to this method results in a new a copy of the section data (everything after theNength field, not including a
CRC check).

Throws: NoDataAvailableException

f no valid data is available.

getData

public byte[] getData(int index,
int length) throws NoDataAvailableException,
IndexOutOfBoundsException

This method returns the specified part of the filtereddata. Each call to this method results in a new g copy of the
cection data (everything after the length field, netincluding a CRC check).

Parameters:

ndex - defines within the filtered section‘the index of the first byte of the data to be retrieved. The firgt byte of
he section (the table_id field) has index 1.

ength - defines the number of.consecutive bytes from the filtered section to be retrieved.

Throws: NoDataAvailableException

f no valid data is available.
Throws: IndexQutOfBoundsException
f any partofithe filtered data requested would be outside the range of data in the section.

getHyteAt

pubticbyte getByteAt(intindex) throws NoDataAvaitabteExceptiom,
IndexOutOfBoundsException

This method returns one byte from the filtered data.
Parameters:

index - defines within the filtered section the index of the byte to be retrieved. The first byte of the section (the
table_id field) has index 1.

Throws: NoDataAvailableException
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if no valid data is available.
Throws: IndexOutOfBoundsException
if the byte requested would be outside the range of data in the section.

table_id

public int table_id() throws NoDataAvailableException

This method returns the value of the corresponding field from an MPEG-2 section header.

Throws: NoDataAvailableException

thrown if no valid data is available

section_syntax_indicator

public boolean section_syntax_indicator() throws NoDataAvailableException

This method returns the value of the corresponding field from an MPEG-2 sectiofhheader.

Throws: NoDataAvailableException

thrown if no valid data is available

private_indicator

public boolean private_indicator() throws NoDataAvailableExeeption

This method returns the value of the corresponding fielddfrom an MPEG-2 section header.

Throws: NoDataAvailableException

thrown if no valid data is available

section_length

public int section_length() throws NoBDataAvailableException

This method returns the valueofithe corresponding field from an MPEG-2 section header.

Throws: NoDataAvailableException

thrown if no valid data s available

table_id_extension

public int table\id_extension() throws NoDataAvailableException

This,method returns the value of the corresponding field from an MPEG-2 section header.

Throws: NoDataAvailableException

thrown if no valid data is available

version_number

public short version_number() throws NoDataAvailableException

This method returns the value of the corresponding field from an MPEG-2 section header.

Throws: NoDataAvailableException

thrown if no valid data is available
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current_next_indicator

public boolean current_next_indicator() throws NoDataAvailableException

This method returns the value of the corresponding field from an MPEG-2 section header.

Throws: NoDataAvailableException

thrown if no valid data is available

section_number

public int section_number() throws NoDataAvailableException

his method returns the value of the corresponding field from an MPEG-2 section header.

Throws: NoDataAvailableException

hrown if no valid data is available

last |section_number

public int last_section_number() throws NoDataAvailableException

This method returns the value of the corresponding field from an MPEG-2-section header.

Throws: NoDataAvailableException

hrown if no valid data is available

getHullStatus

public boolean getFullStatus()

This method reads whether a Section object contains valid data.
setgmpty

pubflic void setEmpty()

This method sets a Section objectsueh that any data contained within it is no longer valid. This is intended to be
Lised with RingSectionFilters to indicate that the particular object can be re-used.

E.d Events

E.6l1 SectionFilterEvent

javajlang.Object

+-1--org.davic.mpeg.sections.SectionFilterEvent

bublic classSectionFilterEvent

extends Object

This class is the base class for Events in the section filter API.

Constructors

public SectionFilterEvent (SectionFilter f, Object appData)

This constructs a SectionFilterEvent for the specified SectionFilterObject.
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Parameters:
f - the SectionFilter object where the event originated

appData - application data that was passed to the startFiltering method

Methods

getSource

public Object getSource()

This returns the SectionFilter object which was the source of the event.

getAppbadld

public Object getAppData()

Returns the application data that was passed to the startFiltering method

public SectionAvailableEvent (SectionFilter f, Object appData)

Returns:

the application data

E.6.2 SectionAvailableEvent

java.lang.Object

+----org.davic.mpeg.sections.SectionFilterEvent

+----org.davic.mpeg.sections.SectionAvailableEyent

public classSectionAvailableEvent

extends SectionFilterEvent

This class is used to report a complete section being filtered. It is generated by SimpleSectionF
TableSectionFilter and RingSectionFilter objects when a section matching the filtering pattern is

filtered from the transport stream,

Constructors

This constructs asSectionAvailableEvent for the specified SectionFilterObject.

Parameters:
f - the SectionFilter object where the event originated

appData - application data that was passed to the startFiltering method

Methods

Iter,
successfully

getSource

public Object getSource()

© ISO/IEC 1999 - All rights reserved

This returns the SectionFilter object which filtered the data.

Overrides:

getSource in class SectionFilterEvent
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E.6

3 EndOfFilteringEvent

java.lang.Object

+----org.davic.mpeg.sections.SectionFilterEvent

Constructors

public EndOfFilteringEvent (SectionFilter f, Object appData)

Methods

getJource

public Object getSource()

E.6

javajlang.Object

+-

+----org.davic.mpeg.sections.EndOfFilteringEvent
public clas€EndOfFilteringEvent

extends SectionFilterEvent

This class is used to report the end of a filtering operation with one exception: It is not generated when filtering

tops for a SimpleSectionFilter under normal circumstances (i.e. after one section has successfully

een filtered).

This constructs an EndOfFilteringEvent for the specified SectionFilterObject.
Parameters:
- the SectionFilter object where the event originated

appData - application data that was passed to the startFiltering method

This returns the SectionFilter object which filtered the data.
Dverrides:

petSource in class SectionFilterEvent

A ForcedDisconnectedEvent

--org.davic.resources ResourceStatusEvent

+----org.davic.mpeg.sections.ForcedDisconnectedEvent

bublic clasg-orcedDisconnectedEvent

pxtends.ResourceStatusEvent

This;class is used to report when a TransportStream which was available becomes no longer availak

le or if the

ection filter resources are removed from a connected SectionFilterGroup. In this second case, the

Constructors

public ForcedDisconnectedEvent (SectionFilterGroup f)

142

This constructs a ForcedDisconnectedEvent for the specified SectionFilterGroup object.

Parameters:

ated.
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f - the SectionFilter object where the event originated

Methods

getSource

public Object getSource()
This returns the SectionFilterGroup object which filtered the data.

Overrides:

getSource in class ResourceStatusEvent

E.6.5 VersionChangeDetectedEvent

java.lang.Object

+----org.davic.mpeg.sections.SectionFilterEvent

+----org.davic.mpeg.sections.VersionChangeDetectedEvent

public classv/ersionChangeDetectedEvent

extends SectionFilterEvent

This class is used by TableSectionFilter to report that a section has been encountered which h3
version_number from earlier sections. It is generated onl§ronce per filtering action. The section

version_number is ignored.
Constructors

public VersionChangeDetectedEvent (SectionFilter f, Object appData)
This constructs a VersionChangeDetectedEvent for the specified SectionFilterObject.

Parameters:
f - the SectionFilter object where'the event originated

appData - application datasthat was passed to the startFiltering method

Methods

getSource

public ObjettgetSource()
Thistreturns the SectionFilter object which filtered the data.

Qverrides:

1s a different
with a different

WY - 1 = s =l | -
YUCLOUUTLE TIT UIASS SELUUTITIIIETEVETIU

getOriginalVersion

public int getOriginalVersion()
This returns the original version number of the table.

getNewVersion
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public int getNewVersion()

This returns the version number of the new table.

E.6.6 IncompleteFilteringEvent

java.lang.Object

+----org.davic.mpeg.sections.SectionFilterEvent

Q)

public IncompleteFilteringEvent (SectionFilter f, Object appData)

Methods

getJource

public Object getSource()

E.6

javajlang.Objeet

+-1--orgidavic.mpeg.sections.SectionFilterEvent

144

onstructors

+----org.davic.mpeg.sections.EndOfFilteringEvent

+----org.davic.mpeg.sections.IncompleteFilteringEvent

bublic clasdncompleteFilteringEvent
bxtends EndofFilteringEvent

This class is used to report the end of a filtering operation started by TableSectionFilter.cThis event i
vhen the API detects a filtering situation where the filter parameters have been incomplétely defined
A blocking filter or a non MPEG-2 compliant result.

This constructs an IncompleteFilteringEvent for the specified SectionkilterObject.
Parameters:
- the SectionFilter object where the event originated

appData - application data that was passed to the startkiltering method

This returns the SectionFilter object-which filtered the data.
Dverrides:

petSource in class End@fFilteringEvent

7 TimeOutEvent

5 generated
, resulting in

+----org.davic.mpeg.sections.EndOfFilteringEvent

+----org.davic.mpeg.sections.TimeOutEvent

public classTimeOutEvent

extends EndOfFilteringEvent

This event is generated if section filter operations time out within the period specified by the setTimeOut()
method. For a SimpleSectionFilter it will be generated if no sections arrive within the specified period. For a

TableSectionFilter, it will be generated if the complete table does not arrive within the specified time.

Fora
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RingSectionFilter, it will be generated if the specified time has elapsed since the arrival of the last section being
successfully filtered.

Constructors

public TimeOutEvent (SectionFilter f, Object appData)

This constructs a TimeOutEvent for the specified SectionFilterObject.
Parameters:
f - the SectionFilter object where the event originated

appData - application data that was passed to the startFiltering method

E.7 Exceptions

E.7.1 SectionFilterException

java.lang.Object

+----java.lang.Throwable

+----java.lang.Exception

+----org.davic.mpeg.sections.SectionFilterException
public classSectionFilterException

extends Exception
This is the base class for exceptions in the section filter API.
Constructors

public SectionFilterException()

Constructs a SectionFilterException with no detail message

public SectionFilterException(String s)

Constructs a SectionFilterException with the specified detail message
Parameters:

s - the detail'message

E.7.2 FilterResourceException

java.lang.Object

H ! = =l) 1l
T Java.idlly. rrimrowduic

+----java.lang.Exception

+----org.davic.mpeg.sections.SectionFilterException

R
org.davic.mpeg.sections.FilterResourceException

public clasFilterResourceException
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extends SectionFilterException

Signals that inadequate resources are available to support the requested operation when a SectionFilterGroup is
in the connected or disconnected states.

Constructors

public FilterResourceException()

Constructs a resource Exception.

public FilterResourceException(String s)

Constructs a FilterResourceException with the specified detail message

Parameters:

5 - the detail message

E.73 ConnectionLostException

javajlang.Object

+-1--java.lang.Throwable

+----java.lang.Exception

+----org.davic.mpeg.sections.SectionFilterException

[ S
org.flavic.mpeg.sections.ConnectionLostException

bublic clasLConnectionLostException

bxtends SectionFilterException

Signals that a SectionFilterGroup has lost its connection or resources and hence is unable to satisfyja call to a
startFiltering method. It is only generated for SectionFilterGroups which are in the ConnectionLost state.

Q)

onstructors

pubflic ConnectionLostException()
Constructs an exception.

pubflic ConnectionLostException(String s)
Constructs a ConnectionLostException with the specified detail message
Parameters;

5 - the detail message

E.7.4 InvalidSourceException

java.lang.Object

+----java.lang.Throwable

+----java.lang.Exception
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+----org.davic.mpeg.sections.SectionFilterException

+----org.davic.mpeg.sections.InvalidSourceException

public clasdnvalidSourceException

extends SectionFilterException

Signals that the section source specified is not valid for some reason.

Constructors

public InvalidSourceException()

Constructs an InvalidSourceException with no detail message.

public InvalidSourceException(String detail)

Constructs an InvalidSourceException with the specified detail message.
Parameters:

detail - the detail message

E.7.5 NoDataAvailableException

java.lang.Object

+----java.lang.Throwable

+----java.lang.Exception

+----org.davic.mpeg.sections.SectionFilterException

[ S
org.davic.mpeg.sections.NoDataAvailableException

public classNoDataAvailableException

extends SectionFilterException

Signals that no data is available from a Section object.

Constructors

public NoDataAxailableException()
Construets'd NoDataAvailableException.

public NeDataAvailableException(String s)

Constructs a NoDataAvailableException with the specified detail message

B "
Fdaldaifictiers.

s - the detail message

E.7.6 lllegalFilterDefinitionException

java.lang.Object

+----java.lang.Throwable
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+----java.lang.Exception

+----org.davic.mpeg.sections.SectionFilterException

R
org.davic.mpeg.sections.lllegalFilterDefinitionException

public clasdllegalFilterDefinitionException

extends SectionFilterException

Signals that a requested filter definition is not valid.

CO Qiriantarc
ST UCTOTS

public lllegalFilterDefinitionException()

Constructs an lllegalFilterDefinitionException.

public lllegalFilterDefinitionException(String s)
Constructs a lllegalFilterDefinitionException with the specified detail message

Parameters:

5 - the detail message

E.7)7 FilteringInterruptedException

javajlang.Object

+-1--java.lang.Throwable

+----java.lang.Exception

+----org.davic.mpeg.sections.SectionFilterException

[ S
org.flavic.mpeg.sections.FilteringInterruptedException

bublic clasgilteringInterruptedException

bxtends SectionFilterException

Signals that a filtering ‘'operation was interrupted before any data had been filtered.

0O
o

structors

public FilteringlnterruptedException()

Constructs an FilteringInterruptedException.

public’FilteringInterruptedException(String s)

Constructs a FilteringlnterruptedException with the specified detail message
Parameters:

s - the detail message
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E.8 Section filtering

Most high level modules use the org.davic.mpeg.sections module. This module filters sections from an MPEG-2
Transport Stream. A section is a data package format commonly used to send data in an MPEG-2 TS.

E.8.1 Filter options

The interfaces as presented in this document provide three kinds of interfaces:
e pure PID filtering

e PID filtering with a Positive filter

e PID filtering with a Negative and a Positive filter

When the sections are filtered in the pure PID filtering method all sections sent within a certain PiD
TS _PID = SF_PID

In this equation TS_PID is the value of the PID field of the TS-packets, the SF_PID is the'PJD valug
section filter parameters.

The second filter provides the option to filter on the PID and on the header of the section. The filter
header is done using a mask and a value parameter. The mask defines which bits are filtered on.
value these bits should have. If all the bits in the header set in the mask equal the value as set in
the filter is triggered. This kind of filter is called a Positive Filter

So this Positive Filter is triggered when the following situation occurs:
Value & Mask = SectionHeader-& Mask

The third and final option adds another step to the filter proeess. In many situations it is needed
when a part of the header changes. For example when of & ceftain section such as the version_nu
To be able to do this another filter step is necessary. Thisilter is called a Negative Filter.

The Negative Filter also uses the mask and value parameters, but the Negative Filter triggers when|.

value & mask: header & mask

E.8.2 MPEG2 section format (informative)

The format of long headers of MPEG-2.s€ections is presented in Figure E-4.

0 1 ()2 3 | a4 5 6 7 8+
table_i section_lengttable_id_extension versior_|section__ [last_ data
d h number | [number |section_

\\ \\\ number
section_ private_ reserved reserved current |
syntax_ indicator next_
indicator indicator

trigger this filter:

as defined in the

ng on the sectior
The value holds |
he value parame

to trigger a filter
mber field chang

Figure E-4 — Format of long header of MPEG-2 section

The first row represents the byte order, the second row the most important fields. The length of the
header equals 8 bytes. Of these 8 bytes, byte 0 holds the table_id and byte 1 and 2 hold no critical filtel
information. So a section filter with length 7, excluding the first three bytes, covers the complete section

header and gives some freedom to the user for additional filter fields (for example CA
as address).

This means for mask and value of length 7 the mapping as given in Figure E-5 is used:
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Mask or Value array| Section header byte
0 3
1 4
2 5
3 6
4 7
5 8
6 9
7 10

Figure E-5. — Mapping of Mask and Value on Section Header
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Annex F
(normative)
Resource Notification API

Objective

Any system with limited resources needs some way of managing those resources and ensuring that any contention is
resolved fairly and without an adverse impact on application reliability. This applies even more in a set-top box
where resources can be very limited and where application robustness is of vital importance. If such a system can run
multiple applications (either interoperable or native, or a combination of the two), then some form of resource

management IS essential.

The[API (org.davic.resources) described here provides a Java interface to either an existing resource nfjanager or any

resqurce management functionality implemented in the DAVIC environment. For this reason, thé.scops
is limited to those applications which have a Java component.

Ma

methods defined in a Java interface, or because the exact format of these methodsyand their para

speq

F.2

F.2[l ResourceProxy

Methods

getQ

pub

F.2.

necessary methods are left undefined because the security requirements for thosé. methods car

ified in any API using the resource notification API.

Interfaces

bublic interfaceResourceProxy

The resource proxy interface is implemented by objectsiwhich represent a scarce resource to an apy
vhere the actual scarce resource may be a lower levepPobject to which the application does not have
pccess. The indirection provided by ResourceProxy.allows the retaining of state regardless of availa
pctual resource. Objects implementing the ResourceProxy interface are created by the application p

hcquired and released multiple times using-thé same ResourceProxy object. All interaction between

ANnd objects abstracting over the resources-themselves is carried out via an object implementing the
ResourceProxy interface.

lient

lic abstract ResourceClient getClient()

Returns:

he object which asked to be notified about withdrawal of the underlying physical resource from a reg
Droxy.

P “ResourceServer

p of this API

not be met by

meters is best

lication but
direct

ility of the

ogram and

May have a lifetime longer than the time a reseufce is actually held by the application. A resource may be

ppplications

ource

public interfaceResourceServer

The resource server interface is implemented by objects which manage low level scarce resources and inform
applications of changes in their status which may have happened due to factors beyond the control of the
application. Any application wishing to use a resource controlled by an object implementing the ResourceServer
interface must request access to that resource via an object implementing the ResourceProxy interface, and
should release the resource via the same object when exclusive access to the resource is no longer needed.
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Methods

addResourceStatusEventListener

public abstract void addResourceStatusEventListener(ResourceStatusListener
listener)

This method informs a resource server that a particular object should be informed of changes in the state of the
resources managed by that server.

Parameters:

listener - the object to be informed of state changes

removeResourceStatusEventListener

public abstract void removeResourceStatusEventListener(ResourceStatusListener
listener)

This method informs a resource server that a particular object is no longer interestéd in being irfformed about
changes in state of resources managed by that server. If the object had not registered it's intergst initially then th
method has no effect.
Parameters:

listener - the object which is no longer interested

F.2.3 ResourceStatusListener
public interfaceResourceStatusListener

This interface should be implemented by objects wishing to be informed about changes in status of particular
resources.

Methods

statusChanged

public abstract void statusChanged(ResourceStatusEvent event)

This method is called by a.ResourceServer when a resource changes status.
Parameters:

event - the chapge.in status which happened.

F.2.4 ResourceClient

publiciinterfaceResourceClient

This interface should be implemented by objects that use a scarce resource.

[\ Y ) |
IVICU TUUS
requestRelease

public abstract boolean requestRelease(ResourceProxy proxy,
Object requestData)

A call to this operation informs the ResourceClient that another application has requested the resource accessec
via the proxy parameter. If the ResourceClient decides to give up the resource as a result of this, it should
terminate its usage of proxy and return True, otherwise False. requestData may be used to pass more data to thi
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ResourceClient so that it can decide whether or not to give up the resource, using semantics specified outside this

framework; for conformance to this framework, requestData can be ignored by the ResourceClient.
Parameters:

proxy - the ResourceProxy representing the scarce resource to the application

requestData - application specific data

Returns:

If the ResourceClient decides to give up the resource following this call, it should terminate its usage
and return True, otherwise False.

of proxy

releise

public abstract void release(ResourceProxy proxy)

A call to this operation informs the ResourceClient that proxy is about to lose access to a-resource. 1
bperation. This operation is not guaranteed to be allowed to complete before notifyRelease() is calle
Parameters:

broxy - the ResourceProxy representing the scarce resource to the application

notifyRelease

public abstract void notifyRelease(ResourceProxy proxy)

A call to this operation notifies the ResourceClient that proxy has lost access to a resource. This can
WO reasons: either the resource is unavailable for some.réason beyond the control of the environme
nardware failure) or because the client has been too leng in dealing with a ResourceClient.release()

Parameters:

broxy - the ResourceProxy representing the s¢arce resource to the application

F.3] Classes

F.3.

1 ResourceStatusEvent

javajlang.Object

+-

--org.davic.resources.ResourceStatusEvent

bublic clasRResourceStatusEvent

extends-Object

he

ResourceClient shall complete any clean-up that is needed before the resource is lost before it returfpis from this

.

happen for
nt (e.g.
call.

Chis class is the narent class faor evaents renartina-chanaes-in the status of rasources
+—HHS-Gie: IStReparent Hel-eventstepoiting-chRalgestHi+h — LHGES-

Constructors

public ResourceStatusEvent(Object source)
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This constructs a resource status event relating to the specified resource. The precise class of the object will

depend on the individual API using the resource notification API.

Parameters:
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