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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
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in
liaison with ISO and IEC, also take part in the work.

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

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

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

International Standard ISO/IEC 16500-1 was prepared by DAVIC (Digital Audio-Visual Council) and was adopted,
under the PAS procedure, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its
approval by national bodies of ISO and IEC.

ISO/IEC 16500 consists of the following parts, under the general title Information technology — Generic digital
audio-visual systems:

� Part 1: System reference models and scenarios

� Part 2: System dynamics, scenarios and protocol requirements

� Part 3: Contours: Technology domain

� Part 4: Lower-layer protocols and physical interfaces

� Part 5: High and mid-layer protocols

� Part 6: Information representation

� Part 7: Basic security tools

� Part 8: Management architecture and protocols

� Part 9: Usage information protocols

Annexes A to E of this part of ISO/IEC 16500 are for information only.
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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 electrical
characteristics. Accessible reference points are used to determine and demonstrate compliance of a digital audio-
visual subsystem with this international standard.

A summary of each part follows.

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

ISO/IEC 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 to support the systems
behavior. It is structured as a set of protocol walk-throughs, or “Application Notes”, that rehearse both the steady
state and dynamic operation of the system at relevant reference points using specified protocols. Detailed
dynamics are given for the following scenarios: video on demand, switched video broadcast, interactive
broadcast, and internet access.

ISO/IEC 16500-3 (DAVIC 1.3.1a Part 14) provides the normative definition of DAVIC Technology Contours.
These are strict sets of Applications, Functionalities and Technologies which allow compliance and conformance
criteria to be easily specified and assessed. This part of ISO/IEC 16500 contains the full details of two contours.
These are the Enhanced Digital Broadcast (EDB) and Interactive Digital Broadcast (IDB). ISO/IEC 16500-3
specifies required technologies and is a mandatory compliance document for contour implementations.

ISO/IEC 16500-4 (DAVIC 1.3.1a Part 8) defines the toolbox of technologies used for lower layer protocols and
physical 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.

ISO/IEC 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
requirements on protocols at specific interfaces for the content, control and management information flows.

ISO/IEC 16500-6 (DAVIC 1.3.1a Part 9) defines what the user will eventually see and hear and with what
quality. It specifies the way in which monomedia and multimedia information types are coded and exchanged.
This includes the definition of a virtual machine and a set of APIs to support interoperable exchange of program
code. Interoperability of applications is achieved, without specifying the internal design of a set top unit, by a
normative Reference Decoder Model which defines specific memory and behavior constraints for content
decoding. Separate profiles are defined for different sets of multimedia components.

ISO/IEC 16500-7 (DAVIC 1.3.1a Part  10) defines the interfaces and the security tools required for an
ISO/IEC 16500 system implementing security profiles. These tools include security protocols which operate
across one or both of the defined conditional access interfaces CA0 and CA1. The interface CA0 is to all security
and conditional access functions, including the high speed descrambling functions. The interface CA1 is to 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 Part 6) 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 Part 11) 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
maintenance.  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 data collection elements (e.g. servers, elements of the Delivery System, set-top
boxes). Information concerning these flows is then collected, processed and passed to external systems such as
billing or a rights administration society via 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 required by users and
providers of digital audio-visual applications and systems. It introduces the concept of a contour and defines the
IDB (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 architectural and other
information for the server, the delivery-system, and the Service Consumer systems respectively.  Part 3 defines
how to load an application, once created, onto a server and gives information and guidance on the protocols
transmitted from the set-top user to the server, and those used to control the set-up and execution of a selected
application. Part 4 provides an overview of Delivery Systems and describes instances of specific DAVIC
networked service architectures. These include physical and wireless networks. Non-networked delivery (e.g.
local storage physical media like discs, tapes and CD-ROMs) are not specified. Part 5 provides a Service
Consumer systems architecture 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 validate the systems,
technology tools and protocols through conformance and / or interoperability testing.
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Information technology — Generic digital audio-visual
systems — Part 1: System reference models and scenarios

1 Scope
This part of ISO/IEC 16500 describes an Abstract System Reference Model (ASRM) at the highest level first and
then creates a specific instance of this abstract model to define the DAVIC System Reference Model (DSRM).
The ASRM and DSRM are not intended to indicate preferred implementations of the DAVIC System; but are to
be used as a tool to guide the definition of DAVIC specifications. Additionally, as DAVIC specifications are
issued, the reference models can be used to aid the development and implementation of DAVIC-compliant
systems and products.

2 Normative references
ISO/IEC 16500-1 does not contain any normative references.

See Annex C and Annex E for a list of documents referenced in ISO/IEC 16500.

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 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 Node: the element of the Access Network containing centralized functions responsible for
processing information flows in preparation for transport through the selected distribution network.

3.2    Application Service Layer (SL1): a collection of associated objects that use or provide an application
service to peers and to SL0 client objects, e.g., application control such as audio/video stream playback functions
and ISP-provided applications such as L1GW services.

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

3.4    behavior: in SDL, behavior is either:
a) externally observable behavior: the set of sequences of responses of a system to sequences of stimuli, or
b) internally observable behavior: a set of actions and tasks, triggered by a stimulus, executed before the state
machine transitions to another state.

3.5    block: a part of a system or parent block that is the container for one or more processes of one block
substructure. A block is a scope unit and provides a static interface. When used by itself, block is a synonym for
block instance.

3.6    call: (in signaling) an association between two or more users, or between a user and a network entity,
that is established by use of network capabilities. This association may have zero or multiple information
exchange mechanisms established within this call, for example in connection-oriented or in connectionless
modes.

3.7    channel: a connection conveying signals between two blocks (the conveyed signals represent
information). Channels also convey signals between a block and the environment. Channels may be unidirectional
or bi-directional.

3.8    client: a service consuming object or system (block); (a synonym for user).

3.9    conditional access: a means of allowing system users to access only those services that are authorized to
them.

3.10    connect: indicates the connection of a channel to one or more signal routes or the interconnection of
signal routes.
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3.11    connection: an association of transmission channels or circuits, switching and other functional units set
up to provide a means for a transfer of user, control and management information between two or more end
points (blocks) in a telecommunications network.

3.12    Connectivity Entity: the Connectivity Entity is responsible for the error-free receipt and transmission of
content flow information to and from the STU.

3.13    content-information: information that does not alter the state of the object intercepting the information
flow, e.g., audio, video, or data in a television program that is processed transparently by a television receiver (the
control state of the receiver will not change as a result of such information)

3.14    control-information: information that may change the state of the object intercepting the information
flow, e.g., a remote control channel up command input. (In some cases an object may interpret a message but
reject a request and remain in its current state.)

3.15    Control Plane (CP): a classification for objects that interact to establish, maintain, and release resources
and provide session, transport, and connection control functions that facilitate transparent information transfers
between ISP clients.

3.16    Content Provider: one who owns or is licensed to sell content.

3.17    Content Service Element: the Content Service Element provides the processing required by the Service
Provider System when content-information is being loaded to the server.

3.18    Core Network: a portion of the Delivery System composed of networks, systems, equipment and
infrastructures, connecting the Service Providers to the Access Networks.
NOTE: The term Core Network, in the DAVIC use, is wide sense as it includes the notion of the access networks
that are needed to link the Service Providers Systems to the Core Network in strict sense (i.e., exclusive of any
access network).

3.19    Delivery System (DS): the portion of the DAVIC System that enables the transfer of information
between DS-users.

3.20    Distribution Network: a collection of equipment and infrastructures that delivers information flows
from the Access Node to the Network Termination elements of the Access Network.

3.21    domain: a scope that delimits (makes clear what is included and what is not) the extent of influence of
one object on another. Domain boundaries may represent regulatory, ownership, span-of-control and other
influence factors.

3.22    End-Service Consumer (ESC): a user, either human or machine, whose primary interaction with the
system is through the STU.

3.23    End-Service Consumer System (ESCS): a system that (predominantly) consumes information. ESCSs
are ISPS and ESPS clients. The ESCS includes the STU and the ESC.

3.24    End-Service Provider (ESP): an entity with jurisdiction over a domain that contains a system that
(predominantly) provides information to clients.

3.25    End-Service Provider System (ESPS): a system that (predominantly) provides information to clients.
ESPSs are ISPS clients and may also be clients of other ESPSs. ESPSs consist of hardware and software sub-
systems that use ISP services to provide video and multimedia services to ESCSs.

3.26    environment: a synonym for the environment of a system. Also when context allows, it may be a
synonym for the environment of a block, process, procedure, or service.

3.27    Environment Entity: this entity is responsible for establishing and terminating the environment in
which an application will operate. This environment includes the quality of service requirements for both the
application and product entities.

3.28    error: an error occurs during the interpretation of a valid specification of a system when one of the
dynamic conditions of SDL is violated. Once an error has occurred, the subsequent behavior of the system is not
defined.

3.29    function: features of a Digital Audio-Visual System that are realized through Services. For example,
interactive play control (VCR-type controls) is a function. (See also service).
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3.30    information flow: the transfer of information from an information-source-object to an information-
destination-object.

3.31    instance: the definition of an object with all its properties. An instance of a type is an object which has
all the properties of the type as given in the type definition.

3.32    interface: a point of demarcation between two blocks through which information flows from one block
to the other. See logical and physical interface definitions for further details. A DAVIC interface may be
physical-interface or a logical-interface.

3.33    Intermediate-Service Provider (ISP): ISPs provide adjunct services and convey information among
ESPs and ESCs.

3.34    layer: a collection of objects of the same hierarchical rank.

3.35    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.

3.36    Management Entity: the Management Entity is responsible for the operation and maintenance functions
of a network. Several instances of information flow S5 exist for the Management entity.

3.37    Management Plane (MP): a plane that contains those interfaces and functions which support
interactions which may be typified as being temporally disjoint from an off-hook interaction. Interactions among
Management Plane objects may also occur concurrently with an off-hook interaction.

3.38    management-information: information exchanged by Management Plane objects; may be content-
information or control-information.

3.39    name: a lexical unit used to name SDL objects.

3.40    Network Interface Unit (NIU): the NIU accepts network specific content-information flows from the
Delivery System and provides a non-network specific interface to the Connectivity Entity in the STU. (additional
definitions of the NIU may exist.

3.41    Network Related Control: the Network Related Control entity provides control functions for network
configuration, connection establishment and termination and information routing in a network instance of a
Delivery System.

3.42    Network Service Access Point (NSAP): an interface between SL2 Session and Transport Service Layer
and SL3 Network Service Layer objects through which the SL3 (server) objects provide services to the SL2
(client) object.

3.43    Network Service Layer (SL3): a collection of objects that enable client objects to communicate with
remote peers: SL3 objects provide basic lower-layer network services such as addressing/routing, connection
services, and physical layer services to SL2 clients.

3.44    Network Termination (NT): the element of the Access Network performing the connection between
the infrastructure owned by the Access Network operator and the Service Consumer System (ownership
decoupling). The NT can be passive or active, transparent or not.

3.45    network: a collection of interconnected elements that provides connection services to users.

3.46    partition: a decomposition or subdivision of an object into smaller objects; the created objects are peers
with respect to each other, but are hierarchically subordinate to the original partitioned object.

3.47    partitioning: the subdivision of a unit into smaller components which when taken as a whole have the
same behavior as the original unit. Partitioning does not affect the static interface of a unit.

3.48    peer: of the same rank or order: peer objects belong to the same layer (category or classification).

3.49    physical interface: an interface where the physical characteristics of signals used to represent
information and the physical characteristics of channels used to carry the signals are defined. A physical interface
is an external interface. It is fully defined by its physical and electrical characteristics. Logical information flows
map to signal flows that pass through physical interfaces.
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3.50    plane: a category that identifies a collection of related objects, e.g., objects that execute similar or
complementary functions; or peer objects that interact to use or to provide services in a class that reflects
authority, capability, or time period. Management-plane service objects, for example, may authorize ISP-clients'
access to certain control-plane service objects that in turn may allow the clients to use services provided by
certain user-plane objects.

3.51    port: an abstraction used by transport protocols to distinguish among multiple destinations associated
with particular applications running on a host computer: an application can specify the ports it wants to use; some
ports are reserved for standard applications/services such as e-mail (also known as well-known ports).

3.52    Principal Service Layer (SL0): a collection of associated objects that interact with peers to use or
provide principal service, e.g., sending or receiving and presenting content-information such as movies, music, or
stock market data to the end information users (human or machine); SL0 objects rely on services provided by SL1
objects.

3.53    principal service: the top service class of peer objects interacting in some defined context.

3.54    process: a communicating extended finite state machine. Communication can take place via signals or
shared variables. The behavior of a process depends on the order of arrival of signals in its input port.

3.55    Product Entity: the entity in the STU responsible for accepting transparent content-information and
presenting the information to the appropriate using machine.

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

3.57    provider: an object that interacts with clients or users.

3.58    reference point: a set of interfaces between any two related blocks through which information flows
from one block to the other. A reference point comprises one or more logical (non-physical) information-transfer
interfaces, and one or more physical signal-transfer interfaces.

3.59    S1: content-information flow, from a source to a destination object on the User Plane of any service
layer.

3.60    S2: control-information flow from a source to a destination object on the Control Plane of the
Application Service Layer (SL1).

3.61    S3: control-information flow from a source to a destination object on the Control Plane of the Session
and Transport Service Layer (SL2).

3.62    S4: control-information flow from a source to a destination object on the Control Plane of the Network
Service Layer (SL3).

3.63    S5: management-information flow from a source to a destination object on the Management Plane of the
container object: the objects may be peers (service layer is known), or the service layer may be unspecified.

3.64    server: any service providing system.

3.65    service: a set of elementary streams offered to the user as a program. They are related by a common
synchronization. They may be made of different data, eg. video, audio, subtitles, other data.

3.66    service layer: a set of service objects of the same hierarchical rank.

3.67    service object: an object characterized in terms of the services it uses or provides, and not in terms of
the physical attributes: different real systems may use or provide identical services.

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

3.69    Service Related Control: an entity that provides all control functions for the services that are offered by
a network instance of the Delivery System. The DSRM allows for SL0, SL1 and SL2 Service Related Control
subsets.

3.70    Session and Transport Service Layer (SL2): a collection of objects that interact to establish and
maintain an environment for local or remote application-layer services; client of network services when remote
services are used or provided: SL2 objects provide session services over reliable transport to SL1 clients.
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3.71    Session Control Function: this entity, in a Service Provider System, is responsible for establishing and
terminating the environment in which an application will operate. This environment includes the quality of
service requirements for both the application and product entities.

3.72    Session Service Access Point (SSAP): an interface between an Application Service Layer and a
Sessions and Transport Service Layer through which SL2 (server) objects provide services to SL1 (client)
objects.

3.73    session services: provide basic functions to create, modify, maintain, and tear down sessions (negotiate
and allocate network resources).

3.74    session: an interval during which a logical, mutually agreed correspondence between two objects exists
for the transfer of related information. A session defines a relationship between the participating users in a service
instance.

3.75    Set Top Box (STB): a module that comprises both Set Top Unit (STU) and Network Interface Unit
(NIU) functional elements. The STB may be either “integrated” or “modular”. An integrated STB is designed for
connection to a single DAVIC A1 or equivalent interface. A modular STB may be equipped with a DAVIC A0 or
equivalent interface to enable connection of a range of NIUs.

3.76    Set Top Unit (STU): a module that contains the “network independent” functionalities of a Set Top Box
(STB). The following functionalities are contained in a typical STU:- Processing & Memory Functions; MPEG2
Demux & AV Decoders; Graphics Display; Modulator Output for TV; Peripheral Interfaces.

3.77    signal: an instance of a defined signal type representing information meaningful to a process instance.

3.78    specification: a definition of the requirements of a system. A specification consists of general
parameters required of the system and the functional specification of its required behavior. Specification may also
be used as a shorthand for specification and/or description, e.g., in SDL specification or system specification.

3.79    Stream Service Element: this Service Provider System entity allows for the processing of the content-
information flows at the stream level. The content stream is a sub-set of the actual content-information flow and
processing at the stream level allow the ability to uniquely align a service offering.

3.80    subsystem: a decomposition of a system into smaller collections of objects; decomposition may be
performed recursively.

3.81    system: a collection of interacting objects that serves a useful purpose; typically, a primary subdivision
of an object of any size or composition (including domains).

3.82    transparent information: information that is not significant semantically to an object used to transport
the information.

3.83    type: a set of properties for instances. Examples of types in SDL include blocks, processes, services,
signals, and systems. [1]-mod.

3.84    User Plane (UP): a classification for objects whose principal function is to provide transfer of (end) user
information: user information may be user-to-user content (e.g., a movie), or private user-to-user data.

3.85    user: a service consuming object or system (block).

4 Acronyms and abbreviations
This clause defines the acronyms and abbreviations used in this part of ISO/IEC 16500. Annex B defines
acronyms and abbreviations used within ISO/IEC 16500. For convenience, the definitions below are included in
the annex.

AAL ATM Adaptation Layer
ADSL Asymmetric Digital Subscriber Line
AE Application Entity
AN Access Network, or
ANSI American National Standards Institute
API Application Programming Interface
ASAP Application(-Service-Layer) Service Access Point
ASE Application Service Element
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ASN.1 Abstract Syntax Notation 1
ASRM Abstract System Reference Model
ATM Asynchronous Transfer Mode
BasicL1GW Basic Level 1 Gateway
CCITT Comité Consultatif International Telegraphique et Telephonique
CLNP Connectionless Network Protocol
CMIP Common Management Information Protocol
CP Control Plane
CPS Content Provider System
DIS Draft International Standard
DS Delivery System, or
DSM-CC Digital Storage Media - Command and Control
DSRM DAVIC System Reference Model
ECM Entitlement Control Message
EMM Entitlement Management Message
EnhancedL1GW Enhanced Level 1 Gateway
ESC End Service Consumer
ESCS End-Service Consumer System
ESP End Service Provider
ESPS End-Service Provider System
GIOP Generic Inter-ORB Protocol
HDTV High Definition Television
IDL Interface Definition Language
IEC International Electrotechnical Commission
IIOP Internet Inter-ORB Protocol, or

Internet Inter-Object Protocol
IP Internet Protocol
IPR Intellectual Property Rights
ISO International Organization for Standardization
ISP Intermediate Service Provider
ITU International Telecommunications Union
L1GW Level 1 Gateway
L2GW Level 2 Gateway
MHEG Multimedia and Hypermedia information coding Experts Group
MP Management Plane
MPEG Moving Picture Experts Group
NIF Network Interface Function
NIU Network Interface Unit
NMS Network Management System
NNI Network Node Interface
NSAP Network Service Access Point
NT Network Termination
OAM Operation Administration and Maintenance
OMG Object Management Group
OS Operating System
OSB Output Signal Balance
OSI Open Systems Interconnection (Reference Model)
PES Packetized Elementary Stream
RPC Remote Procedure Call
SAAL Signaling ATM Adaptation Layer
SAP Service Access Point
SC Scrambling
SCS Service Consumer System
SDL Specification and Description Language, or
SGW Service Gateway
SL0 Principal Service Layer identifier
SL1 Application Service Layer identifier
SL2 Session and Transport Service Layer identifier
SL3 Network Service Layer identifier
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SNMP Simple Network Management Protocol
SPS Service Provider System
SSAP Session Service Access Point
SSCF Service Specific Coordination Function
SSCOP Service Specific Connection Oriented Protocol
STB Set-Top Box
STU Set-Top Unit
TBD To be defined
TC Transmission Convergence
TCP Transmission Control Protocol
TDMA Time Division Multiple Access
TMN Telecommunication Management Network
TSB Telecommunication Standardization Bureau
TV Television
UDP User Datagram Protocol
UNI User-Network Interface
UNO Universal Networked Object
UP User Plane
VASP Value-Added Service Provider
VCR Video Cassette Recorder
VOD Video-On-Demand

5 Conventions
The style of this part of ISO/IEC 16500 follows the Guide for ITU-T and ISO/IEC JTC 1 cooperation. Appendix
II: Rules for presentation of ITU-T | ISO/IEC common text (March 1993).

6 Abstract System Reference Model
This clause describes an Abstract System Reference Model (ASRM ) that establishes a set of basic building
blocks and relationships that are used in clause 7 to develop the DAVIC System Reference Model (DSRM). The
ASRM is a hierarchical model that allows the external behavior of a set of system blocks at a given partition level
to be described completely by characterizing their external interfaces. Interface descriptions capture all essential
properties of interacting objects including all logical information flows and protocols used to communicate, as
well as physical signals and channel characteristics used to represent and convey information between blocks. As
much detail as is necessary to define a relationship may be represented by the ASRM by partitioning system
blocks to any desired depth.

6.1 Abstract System Reference Model description
Figure 6.1-1 shows the overall Abstract System Reference Model at the highest level. The ASRM is organized as
a hierarchical structure. The hierarchical partitions are labeled P0, P1, P2… in the figure. Each partition
represents an abstraction level that masks the details of hierarchically-lower levels. The partitioning process may
be applied recursively to any desired depth to reveal all necessary details that define a system’s interfaces and
behavior.
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ESCs
in other
regions

Figure 6.1-1 — Abstract System Reference Model

The P0 partition in Figure 6.1-1 is the highest abstraction level used in the ASRM to delimit objects on the basis
of regulatory domains. At this level, the complete DAVIC System is seen as an array of blocks, named regions,
joined by lines representing information flows from one block to another. The boundaries of regulatory domains
are determined by national or regional laws and regulations. Where necessary, large regions may be subdivided
into sub-regions on the basis of geographical, political, business, technological, or other factors.

Reference points

A reference point represents a set of interfaces between any two related blocks through which information flows
from one block to the other. A reference point comprises one or more logical (non-physical) information-transfer
interfaces, and one or more physical signal-transfer interfaces. Physical signals flow from one block to another
through one or more channels connecting the blocks. The signals represent the information transferred through
logical interfaces in some appropriate manner.

Reference Points F and G represent sets of interfaces carrying information between adjacent regions. Reference
Point H represents interfaces through which transparent information flows from one side of Region J to the other.

Information flows and flow paths

The model depicts a general case where information flows between Region 1 and Region N via an intermediate
Regions J. Region 1 is simply the first subdivision block of the DAVIC System, and Region N is the last
identified block in the model. N can be any value.

The Region-J block represents any intermediate block through which information flows transparently between
objects in Region 1 and Region N. Information may originate from, terminate in, or pass transparently through
Region J. Regions J-1 and J+1 illustrate cases with information flow paths that comprise two or more segments.

Partition level P1 blocks

The P1-partition-level magnified view of Region J shown in Figure 6.1-1 illustrates different types of information
flows through reference points. Reference Point H includes interfaces through which information passes from one
side of the ISP to the other, interfaces that reflect information flows between a Region-J object and an object in
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another region. (Non-transparent inter-regional information flows that originate or terminate at the ISP are
defined at Reference Point F or G, but not at H.)

Each region may contain different configurations of objects that are not visible at the P0 partition level but do
become visible at the P1 partition level. The expanded view of Region J in Figure 6.1-1 shows that, in this case,
the region contains three objects:

� End-Service Provider (ESP), an

� Intermediate-Service Provider (ISP) and an

� End-Service Consumer (ESC).

 There may be more than one instance of each object type in a region. The model represents a set of possible
relationships for a representative ESP, ISP, and ESC triplet.

 Reference Point B represents a set of ESP-ISP interfaces that are local to the region and a set of ESP interfaces to
objects in other regions. External ESP interfaces map to Reference Points F or G: via H.

 Reference Point C represents a set of ISP-ESC interfaces that are local to the region and a set of ESC interfaces to
objects in other regions. External ESC interfaces map to Reference Points F or G: via H.

 Reference point D represents a set of interfaces between ESPs and ESCs in the same region. Information flowing
through Reference Point D is transparent to the ISP.

 Reference Point H represents transparent information-flow interfaces through the ISP. The flows may originate or
terminate in the region at an ESP or an ESC, or they may pass solely through the ISP.

 6.1.1 Generic ASRM Instance Example

 A generic ASRM instance example of a region that reveals some possible P1 and P2-partition objects is shown in
Figure 6.1-2. The model subdivides the ESP, ISP, and ESC (P1-partition objects) into two categories: Principal-
Service and Communication-Service (P2-partition objects). The first category contains objects whose primary
function is to provide end-to-end services to peers. The second category contains objects whose primary function
is to support the communication needs of the Principal-Service objects. Reference point E represents a set of
interfaces within the Communications Service Objects block through which transparent-to-ISP information flows
between the ESP and ESC clients of the ISP.

 

End Service
Provider

End Service
Consumer

Intermediate Service
Provider

Region J

Principal
Service
Objects

Communication
Service Objects

Principal
Service
Objects

Communication
Service Objects

Principal Service
Objects

Communication
Service Objects

B

D

C

E

Figure 6.1-2 —  Generic ASRM instance example

Copyright International Organization for Standardization 
Provided by IHS under license with ISO 

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ISO IEC 16500-1-1999

http://www.avadocuments.com/doc/iso-iec-16500-1-1999
http://www.avadocuments.com/doc/iso-iec-16500-1-1999


ISO/IEC 16500-1:1999(E)

10          DAVIC 1.3.1a Part 2 (1999) © ISO/IEC 1999 - All rights reserved

 6.1.2 Specific ASRM Instance Example

 An example of how the ASRM may be used to represent various P2-partition subsystems in a Video-on-Demand
(VOD) instance is shown as Figure 6.1-3. The example is intended to illustrate a simple application of the ASRM
and does not reflect any particular or a preferred VOD-service configuration. Note the progression from abstract
object names to more specific names that are meaningful in a given context. The example illustrates how abstract
views may be replaced by more concrete views while the general shape and relationships of the abstract model
are preserved. Retaining the basic form and interfaces of the ASRM allows different parts of a complex model to
be defined in greater detail while safeguarding fundamental relationships among larger container objects.

 

End Service
Provider System

End Service
Consumer System

Delivery System
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E.g.:

• Video Server

• L2 Gateway

• Billing System

• ...

E.g.:

• Core Network
  Interface System

• ...
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• L1 Gateway Interface

• L2 Gateway Interface

• Presentation Control
  System

• ...

E.g.:

• Core Network

• Access Network

• ...

E.g.:

• L1 Gateway

• Emergency
  Broadcast
  System

• ...

E.g.:

• Access Network
  Interface System

• ...

B C

D

Figure 6.1-3 — VOD instance example

 6.2 Object and interface categories
 Figure 6.2-1 shows an object that contains smaller objects classified into user, control, and management
categories. In the ASRM, each category maps to a plane.

 To keep the ASRM as simple as possible, peer-to-peer information exchanges can occur only between objects in
the same category (plane).

 All external interfaces that are specified must be specified fully, including all protocol stacks required to support
the information transfer needs of objects on the U, C, and M planes.
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Figure 6.2-1 — Object and interface categories

 Three logical interface categories are defined in the ASRM: User, Control, Management. Each logical interface
must map to a physical interface if information transfer between objects is to take place. The ASRM classifies all
physical interfaces into one category. In the model, a given logical interface category may be null if there are no
objects in the system assigned to that category. In such cases, the category is null.

 The logical interface categories in the ASRM are:

 User Plane interface category

 The User Plane interface category provides for transparent user information flow transfer between objects. The
transfer of information is significant only to the sender and receiver objects. Only those characteristics of the
signal necessary to convey the signals from source to destination need to be known publicly. To what use such
information is put is known only to the sender and receiver(s) of the information. In the case of multimedia
services or applications, user information may be user-to-user content (e.g., a movie, bulk data download as part
of a service application), or private user-to-user data.

 Control Plane interface category

 The Control Plane interface category provides for the flow of information between control objects in any protocol
layer. In the case of network protocol layers, performs the call control and connection control functions (e.g.,
network connection control). It deals with the signaling necessary to set up, supervise and release calls and
connections (e.g., Set Top Unit to Service Provider System connect sequence).

 Management Plane interface category

 The Management Plane interface category provides for the flow of information between management objects in
any protocol layer. It performs management functions (e.g., fault, configuration, accounting, performance,
security) related to the system as a whole and provides coordination between all interface categories. In addition,
it performs management functions (e.g., meta-signaling, operations and maintenance information flows) relating
to resources and parameters residing in the protocol layers of the other categories.

 Physical interface category

 The physical interface category represents the physical description of the interface (e.g., the properties of the
directly interconnected physical components).
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 6.3 Service layers and planes
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Figure 6.3-1 — Service layers and planes

 Container object partitions

 Service layers are partitions of a container object. A service layer contains a set of objects that interact with peers
in another block (a container object in the same or in another system) to use or perform services for one another.
A service-layer-view of an object focuses primarily on properties that are important for peer-to-peer interactions
and not on how the objects are implemented.

 User, Control, and Management Planes provide a second dimension for categorizing objects based on their
functional capabilities.

 Container object external interfaces

 Each service layer has an external interface through which all logical peer-to-peer service interactions occur.
Service interactions consist of sequences of information flows from an information source object in one container
object sending a message to an information destination object in another container object. There may be user,
control, or management information flows through any given interface if the service layer contains objects
assigned to corresponding planes. Each such information flow constitutes a logical communication channel
between interacting peers.

 Signals representing logical information flows between objects, in any service layer or plane, flow from one
container object to another through each object’s SL3 external physical interface.

 The set of external logical interfaces together with the external physical interface constitutes a reference point
between two container objects through which all information flows take place, and therefore, through which all
services are exchanged.

 Four service layers are shown in Figure 6.3-1:

 SL0: Principal Service Layer

 These are the principal services used to achieve some fundamental purpose. SL0 objects are local SL1 service
clients.
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 NOTE: No SL0-CP or SL0-MP objects are defined in this international standard at this time. The
dashed outline blocks shown in Figure 6.3-1 are placeholders to indicate where such objects would
go if the scope of the international standard included them.

 SL1: Application Service Layer

 Application services are resources that support the needs of the principal Service Consumers and service
providers. Application services may be local to a domain, or may use remote services provided by a service object
in another domain. Application services have a logical peer interface and use SL2 services to communicate.

 SL2: Session and Transport Service Layer

 Session and transport services establish and maintain end-to-end communication capabilities for SL1 clients.

 SL3: Network Service Layer

 The Network Service Layer is the only layer that has physical communication links to other systems. All logical
peer-service interaction information is carried in physical channels that interconnect SL3 service objects in linked
domains.

 6.4 Reference points and interfaces

 

Intermediate Service Provider
(ISP)

B CD

Media

Reference Points:

Logical information flow path: transparent to ISP

Physical information flow path

User-to-user logical peer interface: transparent to ISP

Physical interface

Logical information flow path

Logical peer interface

End Service
Consumer

(ESC)

End Service
Provider

(ESP)

Transparent user-to-user interface image at ISP reference point

Physical Port

Figure 6.4-1 — Reference points and interfaces

 Figure 6.4-1 illustrates the relationship between reference points and logical and physical interfaces. A reference
point is a named set of defined interfaces through which information sources can transfer information to
information sinks. To ensure interoperability, interacting systems must comply with the functional requirements
and with the interface requirements specified at a given reference point for a given set of services.

 The following factors determine the relationships in a series of interfaces that intercept a given information flow:

� Semantics of the information flow (meaning of the information to intercepting objects): Is the
information identical at all interfaces? Is it significant to an intercepting object?
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� Syntax of the information flow (grammar): if altered along the way, may change the semantics. Is the
syntax significant to an intercepting object?

� Symbolic representation of the information flow: different sets of symbols may be used to represent
identical information flows.

� Physical signal representation of the logical symbolic representation of the information flow: different
signals may be used to represent identical symbols.

Reference Point D in Figure 6.4-1 consists of two logical interfaces between an ESP and an ESC. Information
flow through one interface is unidirectional, and bi-directional through the other. The information flows are
transparent to the ISP at the semantic and syntactic levels. The ISP intercepts and processes such information
flows only at the symbolic level. The symbols are recovered from incoming signal flows, pass through the ISP
from one side to the other and exit the ISP represented by output signal flows. Input and output signal flows need
not be identical to preserve unaltered information flows through the ISP.

Information flows through Reference Point D in Figure 6.4-1 also intersect Reference Points B and C. It is not
sufficient to define interfaces only at Reference Point D, or at Reference Points B and C together (while omitting
the definition of a Reference Point D interface) in all cases. There are three relationships, which may not be
identical, that need to be preserved: a) ESP and ESC, b) ESP and ISP, and c) ISP and ESC. The model in
Figure 6.4-1 considers interfaces at Reference Points B or C to be images of a corresponding interface at
Reference Point D. All three interfaces may share many attributes, but not necessarily all. The model allows each
interface to be defined separately or to share a common definition where appropriate.

6.5 Reference point and interface template
Figure 6.5-1 shows a generic four-layer service model and a set of possible relationships among three interacting
domain objects. The model is general enough to serve as a template for most anticipated DAVIC interaction
cases. It may be used as an aid to identify, categorize, and define pertinent services and interfaces in a given
interaction scenario. Any unnecessary elements may be deleted from an instance. Specifically, the template
provides place holders for:

Service layers used to segregate peer service objects in the ESP, ISP, and ESC domains,

Peer-to-peer interfaces between service objects in different domains, and

Inter-layer Service Access Points (SAPs) between adjacent service layers within each domain system object.

Note that only external services and interfaces are of interest for purposes of this international standard.
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Figure 6.5-1 — Reference point and interface template

Service interactions

Service interactions can be peer-to-peer or hierarchical. Figure 6.5-1 shows a general L(N)-layer service object
interfacing with adjacent-layer objects and with a peer object. Inter-layer interfaces are identified as SAPs that are
local to each system. The set of external interfaces between peer objects constitute a reference point.

Peer-to-peer interfaces

Peer-to-peer interactions are information exchanges between service objects in the same service layer. A logical
peer-to-peer interface represents a set of rules for information exchange.

Hierarchical interfaces

Service objects in adjacent service layers interact hierarchically using SAPs. SAPs are hierarchical, logical
information exchanges between objects in adjacent layers.

Generic four-layer service model

The top Principal Service Layer (SL0) in the generic model in Figure 6.5-1 contains objects that use the services
of SL1 objects to exchange information. Information flows between an ESP and an ESC through the principal
peer-service interface D0 is transparent to the ISP. Although the information passes through the ISP, at the SL0
layer, the ISP does not see the information. The information flow becomes meaningful to the ISP only at the SL2
layer—and then only as symbols passing through the end-to-end digital pipe. The information flows are not
meaningful to the ISP at a syntactic or semantic level. When the ISP is, in fact, either the source or the sink of
end-to-end information, then the interfaces become the visible B0 and C0 layer-SL0 interfaces.

The Application Service Layer (SL1) represents a set of objects that create an environment for processing SL0
information.

The Session and Transport Service Layer (SL2) represents objects that manage and control the resources needed
locally and in the ISP to establish communication pipes through which SL1 clients can communicate with peers
elsewhere.
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The Network Service Layer (SL3) is the only layer that contains objects that have physical external interfaces to
other real systems. All logical information flows eventually map to one or more physical SL3 interfaces.

Annex D provides Management, Control, and User Plane interface examples that illustrate in more detail how the
general principles described above can be used in specific interfaces between related objects.

7 DAVIC System Reference Model
This clause describes the DAVIC System Reference Model (DSRM). The model is based on the Abstract System
Reference Model described in clause 6. However, the DSRM is less abstract and refers to actual system blocks
that are defined in other parts of ISO/IEC 16500.

The DSRM identifies major system blocks of a general DAVIC System and reference points between them.
Internal details of system blocks are revealed only to the level necessary to identify relationships and information
flows that are discernible outside a block.

A typical region in the DAVIC System contains principal Service Provider Systems, Delivery Systems, and
Service Consumer Systems. This clause identifies the interfaces and reference points of internal elements of such
systems configured to provide digital audio, video, or data information transfer services.

The example architectures and interfaces included in this clause are intended to serve as templates for developing
specific DAVIC System models to be included in other parts of this international standard. The examples are not
intended to represent all possible DAVIC System configurations. Services that are not supported by these
examples can be represented by the ASRM or by modifications of the DSRM such as adding or deleting
interfaces and changing element specifications.

7.1 P0 Partition level DSRM
The P0 partition view of the DSRM follows the P0 partition view of the ASRM shown in Figure 7.1-1.

P0 Partition

P1 Partition

Region
1

Region
N

HF G

Region
J+1

Region
J-1 Region

J

Figure 7.1-1 — P0 Partition level DAVIC System Reference Model

7.2 P1 Partition level DSRM
A instance of the Abstract System Reference Model is shown in Figure 7.2-1. This shows the Region J
application of the abstract reference model in a specific realization. This instance defines a DAVIC System
Reference Model of a region and reveals the objects visible at the P1 partition level. Each P1 object is a container
for P2-partition objects. Information flows through a P1 object may be transparent at a given service layer or may
terminate on internal P2 objects (unlabeled blocks in Figure 7.2-1).
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Figure 7.2-1 — P1 Partition level DAVIC System Reference Model

The DAVIC entities of Service Provider System (SPS), Delivery System (DS) and Service Consumer System
(SCS) are likely to be present in a typical region of the DAVIC System. The SPS corresponds to the ESP in the
abstract model, the Delivery System objects correspond to the ISP, and the SCS object to the ESC. The purpose
of the Content Provider System (CPS) is to load content into the Service Provider System using the services of
the CPS-SPS Delivery System. (These CPS and the CPS-SPS Delivery System entities are not defined in this
revision of the international standard.)

The DSRM is multidimensional in the sense that multiple SPSs may connect through several networks to many
SCSs. Each entity is composed of subsystem objects which may or may not exist in a specific implementation of
the reference architecture. The links between entities represent logical information flow. Similar flows may exist
between subsystems within an entity as well.

The work of defining the system entities, defining the information flow between entities and identifying the
physical interface requirements at various reference points is the scope of this reference model definition.

Component definition

The specific DAVIC Systems Reference Model (DSRM) can be obtained by defining an instance of the Abstract
Reference Model as illustrated. To describe this instance four main components are identified and defined. These
components are as follows:

� System Entities

� Information Flows

� Reference Points

� Interface Definitions

Each of these components provide key constructs that form the building blocks for the definition of the DAVIC
System Reference Model.

7.2.1 System entities

The main DSRM system entities in a given region of the DAVIC System are the Service Provider System (SPS),
Delivery System (DS) and Service Consumer System (SCS). The Service Provider System is a collection of
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