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rd

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

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

In the field

Draft Interpational Standards adopted by the joint technical committee are circulated ¢o-national bod

Publicatior

Attention i
patent righ

Internation
under the
approval b

ISO/IEC 14

audio-visugl systems:

— Partl

— Part2

— Part3

— Part4

— Parts

— Part6

— Part?7

— Part8

ISO and IEC, also take part in the work.

of information technology, 1ISO and IEC have established a joint technical committee, 1S
as an International Standard requires approval by at least 75 % of the national bodies cast

drawn to the possibility that some of the elements of this part of ISOAEC 16500 may be
s. ISO and IEC shall not be held responsible for identifying any or\all’such patent rights.

h| Standard ISO/IEC 16500-1 was prepared by DAVIC (Digital“Audio-Visual Council) and
PAS procedure, by Joint Technical Committee ISO/IEC JTC'1, Information technology, in p
y national bodies of ISO and IEC.

500 consists of the following parts, under the.general title Information technology — Q

System reference models and scenarios

System dynamics, scenarios and pretecol requirements
Contours: Technology domain

Lower-layer protocols andphysical interfaces

High and mid-layerprotocols

Information representation

Basic sécurity tools

Mahagement architecture and protocols

O/IEC JTC 1.
es for voting.
ng a vote.

he subject of

was adopted,
Arallel with its

eneric digital

— 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 subsysten with this intemational standard.

A summary of each part follows.

ISO/IEC
It providg
informati

ISO/IEC
locationg
behavior|
state ang
dynamic
broadcag

ISO/IEC

These arle strict sets of Applications, Functionalities and Technologies'which allow compliance and

criteria tq

16500-1 (DAVIC 1.3.1a Part 2) defines the normative digital audio-visual systems technica
s a vocabulary and a Systems Reference Model, which identifies specific functional blocks
bn flows, interfaces and reference points.

16500-2 (DAVIC 1.3.1a Part 12) defines system dynamic behavior and physical.scenarios.
of the control functional entities along with the normative protocols needed t6 support the 3
It is structured as a set of protocol walk-throughsAmplication Notes” that rehearse both the
dynamic operation of the system at relevant reference points using specified protocols. De

5 are given for the following scenarios: video on demand, switched video broadcast, interag

t, and internet access.

framework.
and

It details the
ystems
Steady
tailed

tive

16500-3 (DAVIC 1.3.1a Part 14) provides the normative definition’of DAVIC Technology Contours.

ronformance
0 contours.

be easily specified and assessed. This part of ISO/IEC 16500 contains the full details of t\

These alle the Enhanced Digital Broadcast (EDB) and Interactive Digital Broadcast (IDB). ISO/IEC 1

specifies

ISO/IEC
physical
and in th
Delivery
Interface]

peripheral devices (digital video recorder, PC, printer). The physical Delivery System mechanisms ir

copper p

ISO/IEC
ISO/IEC
requirem

ISO/IEC
quality. |

This incl@ides the definition of a virtual machine and a set of APIs to support interoperable exchange

code. Int
normativ
decoding

ISO/IEC

required technologies and is a mandatory compliance-document for contour implementatio

16500-4 (DAVIC 1.3.1a Part 8) defines the toqglbox of technologies used for lower layer prog
nterfaces. The tools specified are those required to digitize signals and information in the Q
e Access Network. Each tool is applicable at-one or more of the reference points specified

Unit and the Set Top Unit and of the_physical interfaces used to connect Set Top Boxes to

airs, coaxial cable, fiber, HFC, MMDS, LMDS, satellite and terrestrial broadcasting.

16500-5 (DAVIC 1.3.1a Part(7) defines the technologies used for high and mid-layer protog
16500 digital audio-visual systems. In particular, this part defines the specific protocol stach
ents on protocols at specific interfaces for the content, control and management informatio

16500-6 (DAVIC 1.3.1a Part 9) defines what the user will eventually see and hear and with
specifies the way)in which monomedia and multimedia information types are coded and e

eroperability-ef applications is achieved, without specifying the internal design of a set top U
e Reference Decoder Model which defines specific memory and behavior constraints for cg
. Separate profiles are defined for different sets of multimedia components.

16500-7 (DAVIC 1.3.1a Part 10) defines the interfaces and the security tools required for

6500-3
ns.

tocols and
ore Network
within the

System. In addition a detailed specification'is provided of the physical interfaces between the Network

various
cluded are

ols for
s and
N flows.

what
changed.
of program
nit, by a
ntent

1l

ISO/IEC

integrate

Vi

T6500 system implementing Security profiles. These tools include security protocols which operate
across one or both of the defined conditional access interfaces CAO and CA1. The interface CAQ is to all security
and conditional access functions, including the high speed descrambling functions. The interface CAl 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

d in the text of this part. Usage-related information model is defined in ISO/IEC 16500-9.

DAVIC 1.3.1a Part 2 (1999)
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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

ISG
pro
IDB

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 architectu

info
how
trarn
app
nety
locd
Cop
nor

DA

teclnology tools and protocols through conformanee’and / or interoperability testing.

nformation.

/IEC TR 16501 (DAVIC 1.3.1a Part 1) provides a detailed listing of the functionalitiescrequi
iders of digital audio-visual applications and systems. It introduces the concept of a‘eontou
(Interactive Digital Broadcast) and EDB (Enhanced Digital Broadcast) functionality-require

rmation for the server, the delivery-system, and the Service Consumer.systems respectivel

to load an application, once created, onto a server and gives information and guidance on
smitted from the set-top user to the server, and those used to control'the set-up and execu
lication. Part 4 provides an overview of Delivery Systems and describes instances of specif
vorked service architectures. These include physical and wireless networks. Non-networke
|| storage physical media like discs, tapes and CD-ROMSs) are not specified. Part 5 provides
sumer systems architecture and a description of the DAVIC Set Top reference points defin
Mative parts of the specification.

/IC 1.3.1a Part 13 is a DAVIC technical report, which provides guidelines on how to validat

ed by users and
r and defines the
ments which are

ral and other

/. Part 3 defines
the protocols

lion of a selected

ic DAVIC

H delivery (e.g.

a Service

ed elsewhere in the

b the systems,
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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
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3

Thi
I1SQ

app

3.1
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3.3
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Normative references

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

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

Definitions

5 clause defines new terms, and the intended meaning of certain.comimon terms, used in th

ropriate in other contexts. For convenience, the normative définitions below are included in

Access Nodethe element of the Access Network contaihing centralized functions respq
cessing information flows in preparation for transportdhrough the selected distribution netw

Application Service Layer (SL1):a collection.ef associated objects that use or provide 3
ice to peers and to SLO client objects, e.g., application control such as audio/video stream
ISP-provided applications such as L1GW seyyices.

application: a set of objects that provides an environment for processing Application Sg
rmation flows.

behavior: in SDL, behavior is-either:
xternally observable behavior: the set of sequences of responses of a system to sequence
hternally observable behavior: a set of actions and tasks, triggered by a stimulus, executed
Chine transitions to anothér state.

block: a part of atsystem or parent block that is the container for one or more processe
structure. A block isya scope unit and provides a static interface. When used by itself, blocK
k instance.

call: (insSignaling) an association between two or more users, or between a user and al
is established by use of network capabilities. This association may have zero or multiple in
hange.mechanisms established within this call, for example in connection-oriented or in cof
jes.

s part of

/IEC 16500. Annex A defines additional terms and, in some cases, alternative interpretations that are

the annex.

nsible for
Drk.

AN application
playback functions

brvice Layer

5 of stimuli, or
before the state

s of one block
is a synonym for

network entity,
formation
nectionless

3.7

bresent

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 synonymsken).

3.9 conditional accessa 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.

© ISO/IEC 1999 - All rights reserved
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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

content flow information to and from the STU.

3.13

Connectivity Entity: the Connectivity Entity is responsible for the error-free receipt and transmission of

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

rejectar
3.15

equest and remain in its current state.)

and prov
between

3.16

3.17
Provider

3.18 (
infrastru
NOTE: Tl
that are

access n

3.19 1
between

3.20 1
from the

3.21 (
one obje
influencse

3.22 |
system i

3.23 [
are ISPS

3.24 |
(predom

3.25 |
ESPSs g
systems

3.26 [

ide session, transport, and connection control functions that facilitate transparent informatid
ISP clients.

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

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

Core Network: a portion of the Delivery System composed of networks,.systems, equipment
tures, connecting the Service Providers to the Access Networks.

he term Core Network, in the DAVIC use, is wide sense as it includes the notion of the acc
heeded to link the Service Providers Systems to the Core Networklin strict sense (i.e., excly
etwork).

Delivery System (DS)the portion of the DAVIC System that-enables the transfer of informati
DS-users.

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

omain: a scope that delimits (makes clear.what is included and what is not) the extent of in
Ct on another. Domain boundaries may represent regulatory, ownership, span-of-control an
factors.

Fnd-Service Consumer (ESC)a user; either human or machine, whose primary interaction W
5 through the STU.

EFnd-Service Consumer System (ESCSx system that (predominantly) consumes information
and ESPS clients. The ESCS includes the STU and the ESC.

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

Fnd-Service Proavider System (ESPSh system that (predominantly) provides information to
re ISPS cliénts and may also be clients of other ESPSs. ESPSs consist of hardware and s
that use(ISP services to provide video and multimedia services to ESCSs.

environment: a synonym for the environment of a system. Also when context allows, it may

ontraol Plane (CP)-a classification for ahjects that interact to establish_maintain_and release resources

n transfers

he Service

and

pss networks
sive of any

ol

flows

fluence of
d other

ith the

ESCSs

that

Clients.
pftware sub-

DE a

synonyn

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

interactive play control (VCR-type controls) is a function. (See sdsaice.

2

DAVIC 1.3.1a Part 2 (1999)

function: features of a Digital Audio-Visual System that are realized through Services. For example,
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destination-object.

3.31

all the properties of the type as given in the type definition.

3.32

information flow: the transfer of information from an information-source-object to an information-

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

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

phy

3.33

sical-interface or a logical-interface.

ESPs and ESCs.

3.34

3.35
flows 1S defined. Logical Interfaces do not define the physical properties of signals used to repr

info
and

3.36

of 4

3.3
inte
Ma

3.3
info

3.3

3.4
Del
def

34
con
Del

3.4
and
(clie

3.4
rem

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

logical interface: an interface where the semantic, syntactic, and symbolic attributes of
rmation. A logical interface can be an internal or external interface. It is defined by a set)of
associated protocol stacks.

Management Entity: the Management Entity is responsible for the operation and maint
network. Several instances of information flow S5 exist for the Management entity.

D

f Management Plane (MP):a plane that contains those interfaces and fanetions which su
ractions which may be typified as being temporally disjoint from an off-hook interaction. Intg
hagement Plane objects may also occur concurrently with an off-hook‘interaction.

B management-information: information exchanged by Management Plane objects; may
rmation or control-information.

D

D Network Interface Unit (NIU): the NIU accepts network specific content-information flo
very System and provides a non-network specific iftetface to the Connectivity Entity in the
nitions of the NIU may exist.

| Network Related Control: the Network Related Control entity provides control functions
figuration, connection establishment and termination and information routing in a network ir
very System.

name: a lexical unit used to name SDL objects.

p

SL3Network Service Layerobjects through which the SL3 (server) objects provide services
nt) object.

B Network Service Layer,(SL3):a collection of objects that enable client objects to comm
ote peers: SL3 objects provide basic lower-layer network services such as addressing/rout

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

information
bsent the
nformation flows

pnance functions

pport
ractions among

be content-

s from the

STU. (additional

for network
stance of a

Network Service Access Point (NSAPRaN interface between SL2 Session and Transpott Service Layer

to the SL2

Linicate with
ng, connection

seryices, and physical layer services to SL2 clients.

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

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

3.46 <, partition: a decomposition or subdivision of an object into smaller objects; the created pbjects 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

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.

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

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 2 (1999) 3
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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 (SLO): 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); SLO objects rely on services provided by SL1
objects.

3.53

3.54  process:a communicating extended finite state machine. Communication can take plage-vialsignals or
shared vpriables. The behavior of a process depends on the order of arrival of signals in its input poft.

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
exchangp between peer layer entities (which messages are valid when).

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

3.58 eference point:a set of interfaces between any two related blaeks through which informatiop flows

from ong block to the other. A reference point comprises one or more logical (non-physical) informafion-transfer
interfacep, and one or more physical signal-transfer interfaces.

3.59  $1:content-information flow, from a source to a destifiation object on the User Plane of any|service
layer.
3.60  $2:control-information flow from a source to a destination object on the Control Plane of the

Applicatipn Service Layer (SL1).

3.61  $3:control-information flow from a source\to a destination object on the Control Plane of thg Session
and Trarfsport Service Layer (SL2).

3.62  $4:control-information flow from.,asource to a destination object on the Control Plane of thg Network
Service lLayer (SL3).

3.63  $5: management-information-flow from a source to a destination object on the Management|Plane of the
containe| object: the objects may be peers (service layer is known), or the service layer may be unspecified.

3.64  gerver: any servicesproviding system.

3.65  gervice:a set of elementary streams offered to the user as a program. They are related by ajcommon
synchrorjization. Theymay be made of different data, eg. video, audio, subtitles, other data.

3.66  gervice layer:a set ofservice object of the same hierarchical rank.

3.67  gerviCejobject:an object characterized in terms of the services it uses or provides, and not in terms of
the phys|cakattributes: 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 SLO, SL1 and SL2 Service Related Control
subsets.

3.70  Session and Transport Service Layer (SL2) 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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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 (SSARN 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

and allocate network resources).

3.74

session servicegrovide basic functions to create, modify, maintain, and tear down sessions (negotiate

sessionan 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
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) functional elements. The STB may be either “integrated” or “modular”. An integrated ST
nection to a single DAVIC Al or equivalent interface. A modular STB may be equipped-wit
ivalent interface to enable connection of a range of NIUs.

b Set Top Unit (STU):a module that contains the “network independent” functionalities o
B). The following functionalities are contained in a typical STU:- Processing.& Memory Fun
hux & AV Decoders; Graphics Display; Modulator Output for TV; Peripheraklnterfaces.

1

B specification: a definition of the requirements of a system. A speeification consists of ge
hmeters required of the system and the functional specification.of its required behavior. Spg
Ised as a shorthand for specification and/or description, e.g.NR/SDL specification or systen

D Stream Service Elementthis Service Provider System'entity allows for the processing d
rmation flows at the stream level. The content streamris‘a sub-set of the actual content-info
Cessing at the stream level allow the ability to uniquely*align a service offering.

D subsystem:a decomposition of a system into\smaller collections of objects; decomposit
ormed recursively.

| system:a collection of interacting objects that serves a useful purpose; typically, a prim
n object of any size or composition (ineluding domains).

signal: an instance of a defined signal type representing information meaningful to a pr

D

transparent information: information that is not significant semantically to an object use
information.

B type: a set of properties.for instances. Examples of types in SDL include blocks, proce
als, and systems. [1]-mod.

il User Plane (UPR):a‘classification for objects whose principal function is to provide trans
rmation: user information may be user-to-user content (e.g., a movie), or private user-to-us

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

Acronyms and abbreviations

acronyms and-abbreviations uset withimISOHEC 16500 F0r CONVETTence, the defimitions beto

the
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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
BasicLIGW Basic Level 1 Gateway
CCITT Comité Consultatif International Telegraphique et Telephonique
CLNP Connectionless Network Protocol
CMIP Common Management Information Protocol
CP Control Plane
CPSs 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
I1OP Internet Inter-ORB Protocol, or
Internet Inter-Object Protocol
IP Internet Protocol
IPR Intellectual Property Rights
ISO Interndiond Organization for/Standardzation
ISP Intermediate Service Proyvider
ITU International Telecommunications Union
LI1GW Level 1 Gateway
L2GW Levd 2 Gaeway
MHEG Multimedia and-Hypermedia information coding Experts Group
MP Management\Plane
MPEG Moving Picture Experts Group
NIF Network tnterface 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
(O] Operating System
(O1=] Output Signal Balance
@Sl Open Systems Interconnection (Reference Model)
PES Packetized Elementary Stream
RPC Remote Procedure Catt
SAAL Signaling ATM Adaptation Layer
SAP Service Access Point
SC Scrambling
SCS Service Consumer System
SDL Specification and Description Language, or
SGW Service Gateway
SLO 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
Thd style of this part of ISO/IEC 16500 follows tRaide for ITU-T antISO/IEC JTC 1 cooperatio
II: Rules for presentation of ITU-T | ISO/IEC common {&4arch 1993.
6 | Abstract System Reference Model
Thig clause describes an Abstract System Reference"Model (ASRM ) that establishes a set of

blo
AS
tob
pro
wel
mu
blo

6.]
Fig
ah
rep

be applied.recursively to any desired depth to reveal all necessary details that define a system

beh

ks and relationships that are used in clause 7Zsto develop the DAVIC System Reference Md
RM is a hierarchical model that allows the external behavior of a set of system blocks at a g
e described completely by characterizing*their external interfaces. Interface descriptions ca

as physical signals and channel characteristics used to represent and convey information

ks to any desired depth.

Abstract System Reference Model description

Ire 6.1-1 shows(thg overall Abstract System Reference Model at the highest level. The ASH
erarchical structure. The hierarchical partitions are lalitded1, P2..in the figure. Each partitid
esents and@bstraction level that masks the details of hierarchically-lower levels. The partiti

avioF:

N. Appendix

basic building

del (DSRM). The
ven partition level
pture all essential

perties of interacting objects including-all logical information flows and protocols used to communicate, as

between blocks. As

Lh detail as is necessary to define-a relationship may be represented by the ASRM by patrtiioning system

M is organized as
n

ning process may
s interfaces and
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| regions i Provider S B R R Consumer - "y
l n (ESP) Domain " ! " (ESC) Domain [ |
! N i Intermediate Service i i }
| I ] Provider - N I
L (ISP) Domain L |
P1
P2 ESP P2 Blocks ... ISP P2 Blocks ... ESC P2 Blocks ...
- — —- Trapsparent-to-ISP Logical peer-to-peer information flow path Inter-regienal Intra-regional, inter-
infofmation flow path = Physical signal flow path (channel) reference point domain reference pojnt
Figure 6.1-1 — Abstract System Reference Model
The PO partition in Figure 6.1-1 is the highest abstraction leyehused in the ASRM to delimit objects ¢n the basis
of regulatory domains. At this level, the complete DAVIC System is seen as an array of blocksratp
joined by lines representing information flows from oneblock to another. The boundaries of regulatgry domains
are detefmined by national or regional laws and regulations. Where necessary, large regions may bg subdivided
into sub-fegions on the basis of geographical, political, business, technological, or other factors.
Referenge points
A reference point represents a set of interiaces between any two related blocks through which information flows
from ong block to the other. A reference point comprises one or more logical (non-physical) informafion-transfer
interfacepand one or more physical signal-transfer interfaces. Physical signals flow from one block tp another
through pne or more channels_connecting the blocks. The signals represent the information transferfed through
logical interfaces in some appropriate manner.
Referenge Points F and G represent sets of interfaces carrying information between adjacent regior}s. 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 modeldepicts a general case where information flows between Region 1 and Region N via an intermediate
Regionsll*Region 1 is simply the first subdivision block of the DAVIC System, and Region N is the last

identified block in the modeN 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 PO patrtition 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:

e End-Service Provider (ESP), an

e Intermediate-Service Provider (ISP) and an

e 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
obj¢cts 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-asef of ESC interfaces to
obj¢cts 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
thrqugh 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 sonie possible P1 and P2-partition pbjects is shown in
Figlre 6.1-2. The model subdivides the ESP, ISP, and ESE,(P1-partition objects) into two catggories: Principal-
Seryice and Communication-Service (P2-partition objects).)The first category contains objects whose primary
fungtion is to provide end-to-end services to peers. Thedsecond category contains objects whoge primary function
is t¢ 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 jnformation flows
betyveen the ESP and ESC clients of the ISP,

| |
| RggionJ |
| |
| |
.|| End Service Intermediate Service End Seryice |
| . |
! Provider Provider C Consumer !
‘ © o :
! 1 1 |
| ‘ : ' |
3 I ) e o — - — _ :
! Principal m m Principal :
: Service I I Service| :
! Objects 0 Principal Service 0 Objects |
1 . Objects . 1
| |
| 1] 1] |
! 1 1 |
| |
: 1] 1] :
| |
1 l]] l]] |
| - |
| Communicaton | | " T o [ | communication !
! Service Objects Service Objects I
: W Communication W I
I I Service Objects " |
| |
| [ [ |
| |
| |
| |
| |

Figure 6.1-2 — Generic ASRM instance example
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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.

|
| .
. RegionJ !
| |
| |
| End Service Delivery System End Service !
! Piovider System COMSUrTer SyStem !
| |
‘ ‘
! |
: E.§.: il @ il E.g. !
|
! « \fideo Server F----- i il e il Lo - + L1 Gateway,Interface !
(] (]
: * 2 Gateway i i L2 Gateway:Interface :
: * Hilling System W E.g. i « Preséntation Control :
: u * L1 Gateway i Systent :
: L * Emergency L ‘
| u Broadcast u :
: 1 System 1 |
| [ (] :
: 1 1 :
| (] il |
|
: Ep. L E.g. I E.g. :
|
I « Core Network v « Core Network v « Access Network I
| (] (] |
‘ Ipterface System . « Access Network . Interface System |
| |
: 1 1 |
| [ (] :
| |
| |
| |
| |

Figure 6.1-3 —YOD instance example

6.2 Opject and interface categories

Figure 6J2-1 shows an object thatontains smaller objects classified into user, control, and management
categorigs. 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 betwgen objects in
the samg category (plan€).

All exter:l:]al interfaces'that are specified must be specified fully, including all protocol stacks required to support
the inforgation transfer needs of objects on the U, C, and M planes.
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Container Object 1 Container Object 2

Objects | Management Information Interfac

‘ Management Information Management Information ’

Objects
‘ Control Information SomtaloaTor Teass Control Information ’
Objects Objects

/ N

User Information Interface

Objects Objects

Userlhformation Userlnformation ’

Figure 6.2-1 — Object and interface categories

Three logical interface categories are defined in the ASRM: User, Control, Management. Each|logical interface
mus$t map to a physical interface if information transfer between objects is to take place. The ABRM classifies all

phyj

objgcts in the system assigned to that category. In such cases, the category is null.

The
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sical interfaces into one category. In the model, a given logical intefface category may be null if there are no
logical interface categories in the ASRM are:

r Plane interface category

User Plane interface category provides for transparent user information flow transfer betwgen objects. The
sfer of information is significant only to the sendéf*and receiver objects. Only those characteristics of the

al necessary to convey the signals from sourege 'to destination need to be known publicly. Tjo what use such
rmation is put is known only to the senderand receiver(s) of the information. In the case of|multimedia

ices or applications, user information may be user-to-user content (e.g., a movie, bulk datg download as part
service application), or private user:t@-user data.

trol Plane interface category

Control Plane interface ¢ategory provides for the flow of information between control objedts in any protocol
r. In the case of network protocol layers, performs the call control and connection control fdinctions (e.g.,
vork connection conirgl). It deals with the signaling necessary to set up, supervise and relepse calls and
nections (e.g., Set. Top Unit to Service Provider System connect sequence).

hagement Plane interface category

Management Plane interface category provides for the flow of information between management objects in
protocol layer. It performs management functions (e.g., fault, configuration, accounting, pefformance,
Lutity) related to the system as a whole and provides coordination between all interface categories. In addition,

it pe = jon 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

@ Logical peer interface  Reference Point Service-Using or Service-Providing Container Object
(Set of External
B Physical interface Interfaces)
u User Plane Control Plane Management Plane
n
A
I - - = —
I [ SLO-MP Layer
SLO: Principal Service Layer g SLO-UP sLo-cp | W yt
Objects | Objects | anagemen
W o Objects
(I,
0
[
0
SL1-MP Layer
SL1: Application Service Layer _*_ E)Lr&éup ?)LPECP Managemeynt
ClL ClL
OBETTS Internal Inter-
" System Plane and
A Management Inter-ayp
W Objects /nrgﬂaces are
private to the
SL2: Sessiofi and Transport ! SL2-UP SL2-CP SL2-MP Layer container
Service Laygr —@— 3 Objects Objects Management object.
1 i Objects
N :
0
JIj
—@— SL3-MP Layer
SL3: Network Service Layer ; SL3-UpP SL3-CP Managemeym
| 3 Objects Objects Objects

Containsg

Service |
in anothd
A service

and not n how the objects are implemented.

User, Cg
functiona

Containsg

Each sel
Service i
object se
control, ¢
assigned
between

Signals 1

Figure 6.3-1 — Service layers and planes

r object partitions

pyers are partitions of a container object. A service layer contains a set of objects that inter
r block (a container object in the same or in.another system) to use or perform services for
-layer-view of an object focuses primarily on properties that are important for peer-to-peer

ntrol, and Management Planes provite a second dimension for categorizing objects based
| capabilities.

r object external interfaces

vice layer has an external interface through which all logical peer-to-peer service interactio
hteractions consist of sequences of information flows from an information source object in d
nding a message-to an information destination object in another container object. There mg
r management information flows through any given interface if the service layer contains o
to correspanding planes. Each such information flow constitutes a logical communication
interacting peers.

hct with peers
one another.
nteractions

on their

NS occur.
ne container
1y be user,
hjects
hannel

containe

[ object to another through each object’'s SL3 external physical interface.

epresenting logical information flows between objects, in any service layer or plane, flow frTm one

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:

SLO: Principal Service Layer

These are the principal services used to achieve some fundamental purpose. SLO objects are local SL1 service

clients.
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NOTE: No SLO-CP or SLO-MP obijects 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

Thg Network Service Layer is the only layer that has physical communication links to other systems. All logical
pedr-service interaction information is carried in physical channels that interconnect Sk3 servige objects in linked
domains.

6.4 Reference points and interfaces

Reference Points: @

E 777777 N N < S B Ji} o >j
[} iii 1]
[} [} 1]
[ @-=-=]-mmm = mmmmoe N LARDEEEEEEES SRR © >
[} 1]
[} 1]
. [} n .
E';:OSV?(;\QFCE ; Intermediate Service Provider it Eggniﬁ%’gf
(ESP) ' (ISP) v &sk)

T T T ; |

. Media

QO Userto-user logical peer interface: transparenttoIsp -~ —————— Logical information flow path: transgarent to ISP

(@-Transparent user-to-user interface image at ISP reference point Logical information flow path

@ Logical peer interface Physical information flow path

Il Physical interface [ | 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:

e 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.

Informatipn flows through Reference Point D in Figure 6.4-1 also intersect Reference Points B and €. It is not
sufficienf to define interfaces only at Reference Point D, or at Reference Points B and C togethen{(while omitting
the definjtion of a Reference Point D interface) in all cases. There are three relationships, whichmay not be

identical
Figure 6

that need to be preserved: a) ESP and ESC, b) ESP and ISP, and c) ISP and ESC..The model in
4-1 considers interfaces at Reference Points B or C to be images of a correspending interface at

Referenge Point D. All three interfaces may share many attributes, but not necessarily.all. The modg¢l allows each

interface|to be defined separately or to share a common definition where appropriate;

6.5 REpference 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 gbjects. The model is general enough to serve as a template for most anticipated DAVIC interaction
cases. Itjlmay be used as an aid to identify, categorize, and define pértinent services and interfaces |n a given
interactign scenario. Any unnecessary elements may be deletedfrom an instance. Specifically, the template

provides|place holders for:
Service lpyers 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-laygr Service Access Points (SAPS) between adjacent service layers within each domain system object.

Note thaf only external services and interfaces.are of interest for purposes of this international standard.
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Reference Points: C
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Figure 6.5-1 — Reference point and ibterface template

Serpyice interactions

Serpice interactions can be peer-to-peer or hierar¢hical. Figure 6.5-1 shows a general L(N)-laygr service object
inteffacing with adjacent-layer objects and with.a/peer object. Inter-layer interfaces are identifigd as SAPs that are
locdl to each system. The set of external interfaces between peer objects constitute a reference point.

Pegr-to-peer interfaces

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

Hierarchical interfaces
Seryice objects in adjaeent service layers interact hierarchically using SAPs. SAPs are hierarchical, logical

information exchanges between objects in adjacent layers.

Generic four-layer service model

Thqg top'Rrincipal Service Layer (SLO) in the generic model in Figure 6.5-1 contains objects thaf use the services
of §L'4 abjects to exchange information. Information flows between an ESP and an ESC through the principal
peer-service interface DO is transparent to the ISP. Although the information passes through the ISP, at the SLO
layer, the ISP does negethe 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 pligéalhe 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 becomeitlilele BO and CO layer-SLO interfaces.

The Application Service Layer (SL1) represents a set of objects that create an environment for processing SLO
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 th

A typical
Service
systems

alre discernipie outsiae a DIOCK.

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

The example architectures and interfaces included in this clause are intended to seryeé as templates

specific |
intended
example
interface

71 P
The PO

DAVIC System models to be included in other parts of this international standard. The examn
to represent all possible DAVIC System configurations. Services that are'not supported by
5 can be represented by the ASRM or by modifications of the DSRM su¢h as adding or delg
5 and changing element specifications.

D Partition level DSRM
artition view of the DSRM follows the PO partition view.af the ASRM shown in Figure 7.1-1

5, and
ments of such

for developing
ples are not
these

pting

PO Parn
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1
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J

J+1
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P1 Pan

7.2 P

A instan
applicati
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Figure 7.2-1"— PO Partition level DAVIC System Reference Model

1 Partitionlevel DSRM

e of the.Abstract System Reference Model is shown in Figure 7.2-1. This shows the Regio
bn of the abstract reference model in a specific realization. This instance defines a DAVIC S
e Model of a region and reveals the objects visible at the P1 partition level. Each P1 object

nJ
ystem
is a container

for P2-pa

rtittorr objectsinformation flowsthroughra P object may betrarsparentata giverT Servic

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
Thg DAVIC entities of Service Provider System (SPS), Delivery System (DS) and Service Congumer System

abg
of t
the
rev

The
SC
the
bet

Theg
phy

Con

S) are likely to be present in a typical region of the DAVIC System. The SPS corresponds t
tract model, the Delivery System objects correspend to the ISP, and the SCS object to the
e Content Provider System (CPS) is to load content into the Service Provider System usin
CPS-SPS Delivery System. (These CPS and-the CPS-SPS Delivery System entities are ng
sion of the international standard.)

DSRM is multidimensional in the sensesthat multiple SPSs may connect through several n
5s. Each entity is composed of subsystem objects which may or may not exist in a specific
reference architecture. The links between entities represent logical information flow. Simila
veen subsystems within an entity ‘as well.

work of defining the system-entities, defining the information flow between entities and ide
sical interface requirements at various reference points is the scope of this reference mode|

hponent definition

The
R

specific DAVIC Systems Reference Model (DSRM) can be obtained by defining an instang

p the ESP in the
ESC. The purpose
) the services of
t defined in this

ptworks to many
mplementation of
flows may exist

ntifying the
definition.

e of the Abstract

rence Medel as illustrated. To describe this instance four main components are identified and defined. These

e
cor:fponents are as follows:

e /,System Entities

Py Information Elowic
O SO T=10WS

e Reference Points

e [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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system blocks that accept, process, and present addressed information for delivery to a Service Consumer System.
The Delivery System entity is responsible for accepting information from the SPS or SCS and delivering it, with

an agreed quality level, to an appropriate destination. The SCS entity provides the user interface, accepts

incoming information, and presents addressed information to the Delivery System.

Internal to each of the main entities are additional system blocks that are defined in this and in other parts of this
international standard.

7.2.2 Information flows

This international standard defines two basic information categories: content-information and control-
information. Information flows from a source object to a destination object may be content-information only,
control-information only, or both.

Informatien-fHewsmay-be-considered-atsemantic—syntactic—and-symboliclevels—An-object-handling an
informatipn flow must be sensitive to the flow at least at the symbolic level. (Symbols may be just(sifgle bits or a
defined get of multi-bit patterns that are meaningful to an intercepting object.) An object may also-understand
syntactid rules that apply to a given information flow, and in some cases, understands what the infofymation flow
means ($emantics).

Information flows that are not meaningful to an object at the syntactic and semantic levels are defingd as
transparg¢nt information flows. The transit of such flows through an object do not alterthe object’s state. The
object’s behavior before and after interception of the flow appears to be unchanged to external obsqgrvers.
Informatipon flows may change as a result of path properties. In a general case;-therefore, a flow is npt necessarily
identicalat its information source and destination.

7.2.2.1 | S1 information flow

S1 is content-information flow from a source object to a destination object, normally in the User Planje. The flow
is transpprent to any intermediate object through which the flow/passes. The flow does not appear tp alter the
behavior|of the information source and destination objects:E:g., audio, video, or data transferred frgm an ESP to
an ESC.

7.2.2.2 | S2 information flow

S2 is control-information flow, normally in the\BS User Plane, from an Application Service Layer soyrce object

to a peel destination object. The flow is transparent to any intermediate object through which the flow passes (it is
an S1-cdtegory information flow as far.as the intermediate object is concerned). In the usual case, the end-to-end
informatipn source and destination objects are Control Plane objects.

The behavior of the source or destination object may change as a result of the flow. For example:
1. An application may.understand and accept a request to perform an operation that results inja change in

its state, or

2. If may reject a‘'message because it does not understand the flow, or is unable to execute a gervice request
r some reason. The destination object may reject the flow silently, i.e., without informing the source
bject that anything is wrong, and return to its pre-message state, or

3. Ik mayreject a message for the reasons above, and let the source know that its message was rejected (and
erhaps why).

Initializing or reconfiguring a downloaded application, while itis idle, is an example S2 flow that changes the
state of an application to enable it to provide a service to an SLO client. Once the application is serving a client,
S2 messages may also affect S1 information flows such as messB{ggsoticStopa movie.

7.2.2.3 S3 information flow

S3 is control-information flow, normally in the Control Plane, from a Session and Transport Service Layer source
object to a peer destination object. Other than the change of service layer, S3 is similar to S2. Examples of S3
flows are messages to establish, modify, or terminate a session; negotiate resource requirements, and report
exceptions.
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7.2.2.4 S4 information flow

S4 is control-information flow, normally in the Control Plane, from a Network Service Layer source object to a
peer destination object. Other than the change of service layer, S4 is similar to S2 and S3. Examples of S4
information flows include messages to establish or release connections, communicate addresses, port information,
and other routing data.

7.2.2.5 S5 information flow

S5 is management-information flow from a source object to a peer destination object on the Management Plane of
a container object. This category includes information flows between peer Management Plane objects in any
given service layer (Layer Management objects), and information flows between objects where no service layer is
indicated (System Management objects).

7.2.3 Reference points
DSRM Reference Points define sets of interfaces through which peer objects transfer informatjon.

Reference points are defined only at a given partition level. Since partition levels encapsulate details of
hiefarchically-lower partition levels, reference points are meaningful only on a deSignated partifion level.
Consequently, reference points do not cross partition boundaries.

Thq following reference points are defined in the DSRM.

7.2}3.1 PO partition reference points

DSRM PO partition reference points shown in Figure 7.1-1 are:

Adjacent regions (Region J-4 and Region J in ). a set of interfaces|through which
content-information and control-information flows between the regions.

content-informatioand control-information flows between the regions.

Adjacent regions (Region J and Region J+1): a set of interfaces through which

Non-adjacenttegions (Region 1 and Region N via Regions J-1 angl J+1): a set of
transparent-interfaces.

7.213.2 P1 partition reference points

DSRM P1 partition reference points shown in Figure 7.2-1 are:

Al
Q SCS and DS linking SPS and SCS
SPS and DS linking SPS and SCS
SPS and DS linking Content Provider System (CPS) and SPS, or fecipient SPS

and DS linking it to a source SPS in the case of cascaded SPS systems

All
C CPS and DS linking CPS and SPS, or source SPS and DS linking it to a recipient
SPS in the case of cascaded SPS systems

A20
C STB and peripheral, human or machine, STB-users.

7.2.3.3 P2 partition reference points

The P2 partition level reference points show in Figure 7.4-1 are internal to the Delivery System and are not
visible at the external interfaces of the Delivery System:
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e Point A9* is internal to the SPS and is not visible at the external interfaces of the Service

A9*
Internal elements of the Distributed Sepver. A9* interconnects hosts and
elements with multiplexors and the Service Gateway element.

P3 partition reference points

wing internal reference points in the Access Network block in Figure 7.4-1 are P3-patrtition-
5 and are not visible outside the block:

‘z Access Node and“Distribution Network
‘s Distributien“Network and Network Termination

wing internal reference points in the Settop Unit block in Figure 7.5-1 are P3-partition-level
hot visible outside the block. These reference points define sets of inter-service-layer Applid
Interfaces (APIs) asishiown in Figure 7.5-2. APIs provide a defined means for objects in an

yer to request services from an object in an adjacent lower layer, and for the service-perfor
results.
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7.3 Service Provider System

Figure 7.3-1 models the Service Provider System at the P1 partition level. The system entities, information flows

and reference points are indicated in the model. This part of ISO/IEC 16500 identifies and describes the general

properties of these elements. For specific requirements, refer to other parts of this international standard.

Figure 7.3-3 models the Service Provider System at the P2 patrtition level, showing the A9* reference point and a

physical

20

view of the Service Provider System with host elements instead of service elements.
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7.3.1 Service Provider System Control Plane Elements

The Service Provider System contains the following Control Plane elements. Figure 7.3-1 shows the relationship

of the elements at the A9 Reference Point and Figure 7.3-2 at the A10 Reference Point.

7.3.1.1 Content Provider Subdomain Elements

Content Provider Subdomains comprise a Content Group and Application Group. Each Content Provider
Subdomain instance is associated with one particular content provider. Access to content or application assets in

any given Content Provider Subdomain is restricted to the associated Content Provider.

7.3.1.1.1 Content Group

A Content Group is a set of S1-category assets associated with a given Content Provider.

7.3|1.1.2 Application Group

An Application Group is a set of S2-category assets associated with a given Content Rrovider.

7.311.2 Service Gateway Element

Thq Service Gateway Element controls control access to assets in Content ,Provider Subdoma
asspciated Content Provider, a client designated by the Content Provider, has read or write ac
in g given subdomain.

7.3]1.3 Management Function

Thg Management Function interfaces with peer management functions in the Service Consum

7.311.4 Session and Transport Control Function

Thg Session and Transport Control Function is+ésponsible for establishing and terminating the
which an application will operate. This enviranment includes the quality of service requirement
apglication and product entities.

7.311.5 Network Control Function

Thg Network Control Function‘is-responsible for the error-free receipt and transmission of cont
infgrmation to and from the, Server.

7.311.6 Network Intefface Function

Thg Network Interface Function (NIF) accepts network specific content-information flows from
proyides a nof¢network specific interface to the remainder of the SPS. (additional definitions o
exigt).

ns. Only the
Cess to information

br System.

environment in

5 for both the

ent flow

he DS and
the NIF may
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7.3

An interface specification is defined, with protocol stacks for internal interconnection of hosts/service elements in
the Service Provider System (called A9* in Figure 7.3-3), including MPEG-2 stream servers, real-time encoders,

ISO/IEC 16500-1:1999(E)

.1.7 Physical Model and internal reference point

DVB-SI servers, ECM and EMM servers and data servers amongst others. Optional MPEG-2 transport

multiplexors may combine the Single Program Transport Streams delivered on S1 across the A9* reference point
and other data flows that will form an integral part of the outgoing S1 flow into Multi-Program Transport Streams

for delivery across the A9 and Al1 reference points
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Figure 7.3-3 — Service ProviderSystem model: A9* Reference point
7.3.2 Information Transport Service:Models
Figlire 7.3-4 shows a unidirectional stream service and a bi-directional transport services betwgen a Service

Pro|

vider System and a Service Consumer System.
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Figure 7.3-4 — SPS-SCS information transport'service model

Figure 7]3-5 shows a bi-directional transport services between tivo Content Provider System instanges. Both
Content Provider System interface with the Delivery System,dt.an A1l Reference Point.

Both DS clients are Content Provider, Systems

using A11 Reference Pointinterfaces

CPS-1 . . CPS-2
w CPS-CPS Delivery System w
[} [}
Contgnt Information ! Content Information
Object 4””””’ ””””” Q- -- ””””” Object
i ! i
[}

A A " SLo ; ! A A
P el b - TR A 4----- b o St P |-
! [} [} !

: v 1 B 1 v :

: il ! I :

i | Application Object |«f-f --- el H--—--—---- F--- --—-F | Application Object | |
I [ I
| n n |
! i 1 !
| A . su ; A |

|

. . e | Transparent Bidirectional Point-to-Point _ L . .
Transpo t Service ObJeCt Dl *) Digital Information Transport Service @ Lagl Transport Service ObJeCt

; ;

'''''''' L |
= —SL3 ; =
SL3 Network Protocol Stack SL3 Network Protocol Stack SL3 Network Protocol Stack
::: Signal Path :::
L] L]
T . % . T
SL3.mphy1 Media SL3.mphy2

Figure 7.3-5 — CPS-CPS information transport service model
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7.4 Delivery System

Figure 7.4-1 defines the Delivery System Control Plane reference model for a system configuration used to
transfer audio or video information from a Service Provider System to a Service Consumer System. System
entities, information flows, and reference points are indicated. This part of ISO/IEC 16500 identifies and
describes the general properties of these elements. For specific requirements, refer to other parts of this
international standard.
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Figure 7.4-1 —MDelivery System Control Plane model

7.4.1 Delivery System Elements

Thg Delivery System Control Plane contains the following system blocks.

7.4{1.1 SLO, SL1, and SL2 Service Related Control

Thg Service Related Control provides all control for the services that are offered by the Deliverly System. The
DSRM allows f0r’SLO, SL1, and SL2 Service Related Control subsets.

7.4]11.2(C SL.3 Network Related Control

Thda Network Related Control entity provides control functions for network configuration, conneiction
establishment and termination, and information routing. Different sets of A5, A6, and A7 specifications may be
defined in case different Core Network and Access Network elements are used to provide interoperable Delivery
System services at the A1 and A9 Reference Points.

7.4.1.3 Core Network

The Core Network is responsible for accepting information flows and transmitting the information, error-free,
from a source location to a destination location. This network can be characterized as a high speed digital network
or series of networks.
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7.4.1.4 Access Network

The Access Network is the final delivery segment of the system. It can take many forms depending on the

specific implementation. The entity is composed of the following sub-entities (at the P3 partition leve

7.4.1.4.1 Access Node

:

The Access Node is responsible for processing information flows in preparation for transport through the selected

distribution network.

7.4.1.4.2 Distribution Network

The Distribution Network provides the final transport medium used to deliver information flows from a source

location to a destination location.

7.4.1.4.3 Network Termination

A Netwoflk Termination is an optional entity used to adapt information flows from one netwerk config
another. [This device, if used, serves as a bridge for the system.

7.4.1.5 | Management Entity

The Manfagement Entity is responsible for the operation and maintenance functions of the network.
instances, the Management Entity will communicate using S5 information-flows.

7.4.2 Enhanced Broadcast Reference Model (User Plang)

Figure 7}4-2 illustrates enhanced broadcast information transpert.services via the Delivery System |
Both seryices are end-to-end and transparent to the Delivery System. The broadcast service is unid
whereas|the point-to-point service is bi-directional.

uration to
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rectional,
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Figure 7.4-2 — Enhanced Broadcast reference model: User Plane
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7.4.3 DAVIC System Manager Reference Model (User Plane)

Figure 7.4-3 shows the system blocks on the Delivery System that perform system management functions and
their interfaces to peer objects in an External Support Service system, and to Delivery System information
transport objects.

External Delivery System User Plane

Management
System u
n
rrrrrrrrrrr [ amam e
I
I
. SLO DAVIC System Manager
""""" |:< > SLO DAVIC Element ‘4—‘—>
]
p SLo T |
[ [ D S R B n .Y ) I B
! SL1 \ [ N |
! [
: i !
Do |:< rrrrr rrrrrrrr ] SL1 DAVIC Element - —@—

| l“ ] @@ - ‘>| DS Information Transport Object

SL3 Network Service Layer Object
SL3
T o T
{ SL3.phy } Deligery-System SL3 Network Service

Figure 7.4-3 — DAVIC SystenpManager reference model: User Plane

7.8 Service Consumer System

Figlire 7.5-1 models the Service Cohnsumer System (SCS) at the P1 partition level. The system entities,
information flows, and referencepoints are indicated in the model. This part of ISO/IEC 16500 jdentifies and
degcribes the general properties*of these elements. For specific requirements, refer to other pgrts of this
intgrnational standard.
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Service

7.5.1 {

The Set
machine

Figure 7.5-1 — Service Consumer System.model

Consumer System system blocks

et Top Unit

Top Unit (STU) contains the primary functions of the Service Consumer System that permit
Service Consumer to interact with the Delay "System and Service Provider System. The fol

are contained in the STU:

75.1.1
The entit

Product Entity

y responsible for accepting-transparent content-information and presenting the information

approprigte using machine.

7.5.1.2

The entit
informati

7.5.1.3

Application Entity

y that acceptstor.generates application services. The Application Entity will provide the inte
bn processing for the consuming device.

Environment Entity

This enti

e Service Consumer System - — - - — - - — - __ __ N
/ \
Service Delivery Human or
Provider System Settop Box (STB) Machine
System Service
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a human or
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fo the

ractive

v'is’responsible for establishing and terminating the environment in which an application w

Il operate.

This environment includes the quality of service requirements for both the application and product entities.

7.5.14

Connectivity Entity

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

7.5.1.5

Network Interface Unit

The Network Interface Unit (NIU) accepts network specific content-information flows from the Delivery System
and provides a non-network specific interface to the Connectivity Entity.
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NOTE: The NIU shown in Figure 7.5-1 contains only functions. Other NIU configurations are
possible when Network Service Layer and, perhaps, Session and Transport Service Layer functions
are relocated from the Connectivity and Environment Entities to the NIU.

7.5.2 Human or Machine Peripheral system block

The behavior and interfaces of Human or Machine Peripheral system blocks are not defined in this revision of the
international standard.

7.5.3 Generic Service Consumer System model

ST T T T T T T T T T T Service Consumer System  — - -~ ~" - - - - - - -~ ~--~-~-~~ ~
N
s Setop Box (>18) < N N
N )
A R E R Settop Unit (STU) -~~~ — =~~~ -~~~ ~ o1 G
: Py :
Hrincipal
222&2 --- é - >| Principal Services g
Injterface
Apflicati
Phenice ]
Interface
- ]
ession
and Heripheral
Tr:nsp_ort Object
Bervice
lifterface E.g.,
; Human
: Mux / It Transport Services Other Signal " User,
—o— > Demux < \< Processing ! v, VCR,
B - 3 Remote
I [ it Control
I + + 1]
[0 = FTrErErE 2 : 1]
L] ??? 1]
Network <@—@—®|  Network F- Network -
Bervice [ [
Iterface  g—@—— Data Link F - Data Link [ —@—
Ahysical i 3 B ]
N Ig:;ae ﬂ Physical Layer Physical Layer ﬂ :l
Network ) A0 Peripheral
Medium/Media | Network Interface Unit (NIU) . < Application Program Interface (APY) Media
Figure’7.5-2 — Generic Service Consumer System model
Figlire 7.5-2 maps the-igterfaces identified in Figure 7.5-1 to a generic Service Consumer System model. The

el provides additignal information flow details and functional block relationships. Place-holder functional
elements and layérs are used to illustrate that both network and peripheral media sides of the $TU can be modeled

NOTE: The NIU in Figure 7.5-2 includes only physical layer functions to illustrate dne possible
locus for the AO reference point.

The transport layer in Figure 7.5-2 contains multiplexin multiplexing, and other signal pssing functions.
Information flows entering the transport layer may be composite streams that consist of one or more information
subchannels. The functions in the transport layer separate and reconstruct the subchannels for use by other layer
entities and the functional block labeled OS, etc., The STU block contains an operating system performing the
services shown and may contain other STU functions such as conditional access and system management.

8 DAVIC System transaction flow scenarios

The purpose of this clause is to provide a communications functional model that identifies the functional entities
and the protocol independent information flows between them.
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The functional entities are identified and the functions defined at a high level. The information flows, called

relations

hips, are also identified and defined at a high level.

These functional entities and information flows are used in ISO/IEC 16500-2 to describe particular scenarios.

Transaction flows are also described which expand on the actual functions and flows that occur with different

transacti

Function

81 F
PRSt: Pr
APPSt: A
SESt: S¢

SESnN: S¢
maintain

CONt: C
informati

CONnN: @
informati

ons that make up a relationship. Repetitively used transaction flows are referraddmas

al entities and their relationships

S1

Content Source Content Sink

/N
VI

2y

S2

e-e cntrl e-e cntrl

\
[

C S3 S3
ses;, ses, ses
S4 S4
clc, clc, clc,
Service Provider Logical network Service User

Figure 8.0-1 — Functional entities and relationships

inctional entity definitions

mary Service provision by the Service Provider and Primary Service acceptance by the Se
pplication Service control hy(the Service User and Application Service actions by the Servi
ssion Signaling at the Terminal (t) level to request, identify, accept and clear sessions.

bssion Signaling atthe*Network (n) level to setup and clear sessions, initiate CONn functior]
logical linkagesbetween R3 and R4.

pn (if required).

prn(if.required), maintain logical linkage between R5 and R6.

vice User.

ce Provider.

s and

pnnection Signaling at the Terminal (t) level including single connection setup and clear, cajry session

onnegction Signaling at the Network (n) level including single connection setup and clear, carry session

8.2 Relationship (information flow) definitions

R1: Peer relationship between two PRSt carrying S1 service information from the Service Provider to the Service

User.

R2: Peer relationship between two APPSt carrying service control-information from the Service User to the
Service Provider and carrying status/acknowledgment information from the Service Provider to the Service User.

R3: Peer relationship between SESt and SESn carrying information from the source terminal to the network and
including user to network session request, user to network session acknowledge plus additional UN messages.
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R4: Peer relationship between SESn and SESt carrying information from the network to the destination terminal
and including user to network session request, user to network session acknowledge plus additional UN
messages.

R5: Peer relationship between the source CONt and the network CONn carrying information defining user to
network connection requirements.

R6: Peer relationship between the network CONn and the destination CONt carrying information defining user to
network connection requirements.

R7: Client/Server relationship between PRSt and APPSt to request control of the Service and to indicate the
status of that Service

R8: Client/Server relationship between APPSt and SESt to indicate the presence of an R2 and/or an R1
relationship.

R9:[Client7Server relafionship between the source SEST and the source CONT defining a requept from the session
entity requiring a response from the connection entity.

R10: Client/Server relationship between the network SESn and the network CONn defining a request from the
seskion entity requiring a response from the connection entity.

R11: Client/Server relationship between PRSt and APPSt to control and support the service.
R12: Client/Server relationship between APPSt and SESt to initiate a session. and connection(s).

R13: Client/Server relationship between the destination SESt and the destination CONt defining a request from
the|session entity requiring a response from the connection entity.

8.3 Transaction Flows

Trahsaction flows provide more detail about the informatien<flows that occur within a relationshjp. Transaction
flows are always peer-to-peer. Transaction flows do nat’show the Client/Server relationships byt these are
assjmed to exist as defined above.

Service Provider Logical Network Service User
(SEsXCoND
lc |- 1b |- la
1d - le | 1f
2c - 2b - 2a
Macro Macro

Figure 8.3-1 — Examples of transaction flows and macros

Transaction flows exist between peer entities, e.g., between la and 1b and also between 1b and 1, etc. Each
transaction flow will be defined in Part 12. Any transaction flow that is identical to another will have the same
name, e.g., 1a-1b.

A macro is defined where some extra transaction flows exist. A macro simply hides the detail of a more complex
transaction flow and saves repeating that detail in a particular transaction flow diagram. Macros are defined in
ISO/IEC 16500-2.
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Annex A
(informative)
Supplementary definitions

The following definitions are listed in alphabetic order and provided for reference purposes only. They are
derived from various sources. Some are direct quotes, others have been modified. Known sources are referenced.

[Number]identifies references listed in Annex C. In altered definitienspdis appended to the reference

number.

abstract
impleme
operator$

NOTE: For convenience, Annex A contains normative and non-normative term definitions. Clause 3
in each part of this international standard specifies normative terms.

O
1tat|0n terms An abstract data type is a class of type which deflnes sets of values (sorts);-4
5 which are applied to these values, and a set of algebraic rules (equations) defining thebe

the operators are applied to the values.

Abstract

access ¢
protectio|

Access N
link a nu
number

Access N
informati

Account
might ing
utility ac

Test Suite (ATS):a test suite composed of abstract test cases. [ISO/IEC 9646]

ontrolprovides means to access services and protection against unauthorized use of resou
h against the use of resources in an unauthorized manner.

letwork:a part of the Delivery System consisting of a collection of equipment and infrastruct
mber of Service Consumer Systems to the rest of the Delivery System through a single (or
pf) common port(s).

lodethe element of the Access Network containing centralized functions responsible for prd
bn flows in preparation for transport through the selected distribution network.

Accessthe on-line access to historical and current @ccount information. For example, this in
lude past purchases and associated chosen payment methods for provider accounts, currg
ounts and three-month debits and credits for financial accounts.

Accreditation: procedure by which an authoritative,body gives formal recognition that a body or perg

compete

Actor: a
invoke a

ht to carry out specific tasks. [ISO/IEC Guide 2]

person or system component who interacts with the system as a whole and who provides S
ctions.

anchor: ¢ne of two ends of a hyperlink.

applicati
flows.

Applicati
Applicati

Applicati
message
be execl

bn: a set of objects that provides an environment for processing Application Service Layer i

bn Entity (AE): the entity that accepts or generates application services in the Settop Box.
bn Entity will provide the interactive information processing for the consuming device.

mcrete

set of

havior when

Fces, including

ures, that
A limited

cessing

formation
nt charges for

onis

timulus which

hformation

fhe

Applicatr

bn Programiming Interface (API): set of inter-layer service request and service response me
formats; and the rules for message exchange between hierarchical clients and servers. A
ted Iocally by the server, or the server may rely on remote resources to provide a respons

ssages,

| messages may

to the client.

introduced as a distinct interface between Principal Service Layer and Appllcatlon Servrce Layer objects to allow
clear segregation of hierarchical application-client and application-server objects. In the OSI Reference Model,
such interfaces are hidden within Application Layer 7.)

Application Service Element (ASE):this entity accepts and transmits application control-information flows and

provides

the processing of this information for the Service Provider System.

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

provided

assetsth
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Asynchronous Transfer Mode (ATM): a transfer mode in which the information is organised into cells. It is
asynchronous in the sense that the recurrence of cells containing information from an individual user is not

necessarily periodic.

ATM Adaptation Layer Type 5 (AAL5): AAL functions in support of variable bit rate, delay-torelant

connection-oriented data traffic requiring minimal sequencing or error detection support.

Basic Level 1 Gateway (BasicL1GW)this provides direct access to a single service provider via the connection

functionality within the network.

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
machine transitions to another state.

Ab ock is a scope unit and provides a stat|c interface. When used by itself, block is a synonym
instAnce.

blo

blo
suc|

blo

Bul
Sug
the

Bul
Ext
Us3

k substructure: the partitioning of the block into subblocks and new channels at alower lev

k tree diagram: an auxiliary document in SDL/GR representing the partitioning.of a system
cessively lower levels of abstraction by means of an inverted tree diagram.(ice:; parent bloc

k type: the association of a name and a set of properties that all block.instances of this typ

External Transfer Interface: the portion of the interface between the Event Data Manager
port System by which the External Support System receives a bulk download of a collectio
form of a file of Event Data Records.

Usage Data Transfer Interface: he portion of the interface-between a DAVIC System Man
brnal Support System by which the External Support System receives a bulk download of a
ge Data in the form of a Usage Data File.

cab
bet

le modem:a device that interfaces between an A4.reference point and an Hybrid Fiber Coa
veen an A0 reference point and that plant, such.that the whole comprises a physical layer {

callf (in signaling) an association between twe or more users, or between a user and a networ

before the state

block substructure.
for block

el of abstraction.

into blocks at
K at the top).

b will have.

and an External
h of Event Data in

hger and an
collection of

X plant, or
DOl.

entity, that is

established by use of network capabilities. This association may have zero or multiple informatjon exchange

me¢hanisms established within this call, far example in connection-oriented or in connectionleg
Re¢. Q.9)

callfentity or connection entity:user.or network process which terminates S4 flow (c/c).

cerfification: procedure by whickr a third party gives written assurance in the form of a certificat
tha{ a product, process or service conforms to specified requirements. [ISO/IEC Guide 2]

CG|: Common GatewayInterface. CGI allows HTTP servers on the Internet to execute extern
HTTP servers invoke external programs via the Common Gateway Interface by passing argum
restilts from the external program via the same interface.

channel: a cenAnection conveying signals between two blocks (the conveyed signals represent
Channels.also convey signals between a block and the environment. Channels may be unidire

s modes. (ITU-T

e of conformity

al programs.
ents in, and receive

nformation).
ctional or bi-

abstracnon

channel surfing: viewing of many broadcast channels in a short time period by the End-User.
character: an atom of textual information, for example a letter or a digit.
class:describes a group of Objects with similar properties and behavior.

class and object modelingused to define business objects and application architecture. Shows
interoperate dynamically to offer use cases and application behavior.

el of

how classes

class diagram:shows the existence of classes and their relationships in the logical view of the system.

client: a service consuming object or system (block); ( a synonym for user).
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component diagram: shows the dependencies between software components.

computational model: gives a description of a system in a graphical form highlighting Objects and their
interfaces, as such it is similar to the OMT and UML notion of a class Diagram. An Object Distributed processing
(ODP) concept.

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

confiden

tiality: the protection of information from unauthorized disclosure.

conformance testing:testing the extent to which an implementation under test is a conforming implementation.
[ISO/IEC 9646]

connect:indicates the connection of a channel to one or more signal routes or the interconnection of signal

routes.

connectign-an-association of transmission channels or circuits, Q\I\Iif{‘hing and other functional units set up to
provide a means for a transfer of user, control and management information between two or moréehd points
(blocks) |n a telecommunications network. (ITU-P.10).

connectipn serviceprovides basic functions to create, maintain, and teardown connections

connectiyity entity: the connectivity entity is responsible for the error-free receipt and transmission of content
flow infofmation to and from the STU.

content data: data in a format for representing the object (e.g. video object's content data is MPEG-2 stream
data).

content-information: information that does not alter the state of the objectintercepting the information flow,

e.g., audjo, video, or data in a television program that is processed trafisparently by a television recgiver (the
control sfate of the receiver will not change as a result of such information).

content ifem: a collection of content items / content item elements that will form a complete applicatipn or a
completg programme.

content ifem element: he smallest (and indivisible) content.component.

content package:a set of content item elements and/opcontent items for transfer across an A10 intefface
between

Content Provider: one who owns or is licensedo'sell content.

Content Bervice Elementthe Content Service Element provides the processing required by the Service Provider
System when content-information is being-oaded to the server.

Control Rlane (CP): a classification-for-objects that interact to establish, maintain, and release resoufces and
provide gession, transport, and conrection control functions that facilitate transparent information trgnsfers
between|ISP clients.

control word: the secret key_used for a scrambling algorithm.

control-ifformation: information that may change the state of the object intercepting the information [flow, e.g.,

a remotg control channel up command input. (In some cases an object may interpret a message buf reject a request
and remain in its ‘current state).

core eveht data:event data whose meaning is specified in this international standard.

Core Netwark: a Innrtir‘m aof the Dpli\/pry System anpnqu of netwarks. systems, pnlllilnmpnt and infiastructures,

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). This kind of access network is not under consideration within DAVIC.

correlation key: a component of an event message header that serves as a globally unique identifier for the
service session that generated the event. It can be used by the Event Data Manager to correlate (i.e., associate and
collect together) all of the events that have been produced during a service session.

create requestithe action causing the creation and starting of a new process instance using a specified process
type as a template. The actual parameters in the create request replace the formal parameters in the process.
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Custom Event Data:Event Data whose meaning is not specified in this international standard. Data of this type

is not expressible using any of the Core Event Data types.

Data Aggregation:the process of summarizing usage events.

Data Correlation: the association of Event Data generated by different DAVIC Elements for the same service

usage instance.

Data Distribution: process of sending Event Data to specific External Support Systems based on pre-established

information about the data needed by those systems.

Data Formatting: the process of creating a structured representation of the unformatted usage
pre-defined format.

records using a

Data Generation:the process of determining what Event Data must be measured and recorded, and producing

the necessary data.

datt integrity: the detection or protection of unauthorized modification of data.
dat
DA

DA
Us3

Del
use

Deployment Modeling: allows you to model how your application is mapped to a distributed def
netyork.

origin authentication: corroboration that the identity of the source of data is as claimed.

/IC System Manager. a component that supports the overall management of the DAVIC Sy
ge Data management (or Accounting Management) is a part.

very System (DS)the portion of the DAVIC System that enables the tfansfer of information
Irs.

device:a small piece of hardware, not working by itself, designed to run specialized tasks in as
hoglt, or to provide resources required by an application but not provided directly by the host. E
conditional access sub system or an electronic program/guide application device.

Distribution Network: a collection of equipment and.infrastructures that delivers information flo
Acdess Node to the Network Termination elements of the Access Network.

do
on

Do
Do

do
Sy

ele
do

ain: a scope that delimits (makes clear what is included and what is not) the extent of influg
nother. Domain boundaries may represent regulatory, ownership, span-of-control and othg

ain Analysis: an iterative process-whidbcuses on what is in the system but not on how it is
ain Analysis builds a language/system independent description of the domain.

nstream: information flow_direction is from an End Service Provider System to an End Serv
em.

ent:a component of-the hierarchical structure defined by a document type definition; it is id
ment instance by.descriptive markup, usually a start-tag and end-tag.

EmaRil: Electronic_mail. Email allows the sending of information in an electronic format from one
andther. Users are identified on the Internet by a unique email address.

endryption:~a mathematical technique used to ensure the confidentiality of security manageme

End-Seryice Consumer (ESC)a user, either human or machine, whose primary interaction with

/IC Element: a component of a DAVIC system. A possible source generator of Usage Datd.

stem, of which

between DS-

loyment

Sociation with a
kamples include a

s from the

bnce of one object
r influence factors.
implemented.

ce Consumer
entified in a

Internet user to

nt information.

the system is

thr ||gh the STU

End-Service Consumer System (ESCS# system that (predominantly) consumes information. ESCSs are ISPS

and ESPS clients. The ESCS includes the STU and the ESC.

End-Service Provider (ESP):an entity with jurisdiction over a domain that contains a system that

(predominantly) provides information to clients.

End-Service Provider System (ESPSh system that (predominantly) provides information to clie

nts. 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.

end-tag: descriptive markup that identifies the end of an element
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Enhanced Level 1 Gateway (EnhancedL1GWhis provides the first-point-of-connection for the customer to
the service environment. It supplies the customer with the top level navigation information, allowing a choice of

multiple service gateways or service providers.

Entitlement Control 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 identification of the

service and of the conditions required for accessing this service.

Entitlement Management Message (EMM)conditional access messages used to convey entitlements or keys

to users, or to invalidate or delete entitlements or keys.

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

onym for

Environment Entity: this entity is responsible for establishing and terminating the environment in which an

applicatiqn wi
and product entities.

environment of a systemthe external world of the system being specified. The environment interactg
system Hy sending/receiving signal instances to/from the system.

error: ar] error occurs during the interpretation of a valid specification of a system when:one of the d
conditiorfs of SDL is violated. Once an error has occurred, the subsequent behavior ‘ofithe system ig

Event Data: data relating to events and usage of resources, typically needed far financial transactior
end Seryice Consumers, network providers, end service providers and Content.Providers. This datg
from the [system by an Event Data Manager and made available at the External Transfer Interface.

Event Data Collection Element:a portion of each DAVIC Element which-aggregates internal usage ¢
occur within the DAVIC Element and then produces Event Messages which it transmits over the Evé
Interfacel to the Event Data Manager.

Event Data File: a collection of Event Data Records sent by af\Event Data Manager to an External §
System ¢ver the Bulk External Transfer Interface.

Event Data Functions:the functions that the Event Data*Collection Element and the Event Data Man
perform pn Event Data. These functions are Data Gehération, Data Aggregation, Data Formatting, [
Correlatipn, and Data Distribution.

pplication
with the
ynamic

not defined.
s involving

is collected

vents that
Nt Data

bupport

ager
Data

Event Data Interface: the interface between a:DAVIC Element and the Event Data Manager. This inferface

supportst (1) registration by the DAVIC Elements with the Event Data Manager, and (2) the delivery
Data to the Event Data Manager.

Event Data Manager:a DAVIC system-component that supports the Event Data Interface and the E
Transfer|interface. It accepts Registfation Messages and Event Data Messages over the Event Datd

of Event

ternal
Interface. For

received|Event Data, it performs the Event Data Functions of Data Formatting, Data Correlation, an@l Data

Distribution.
Event Data Messagea message containing Event Data sent to report a usage event of a registered

Event Data Record:a-set of associated Event Data. These records are sent in transactional messag
from an Event Ddta)Manager to an External Support System over the External Transfer Interface.

Event Trace Diagram: Interaction Diagram or Message Trace Diagram.

pvent type.

bs and files

External [Suppo em: a component external to the DA em which receive

Usage Data Transfer Interface (Interactive or Bulk).

hrough the

FTP: File Transfer Protocol. FTP allows a connection to be made between two Internet computers in order to

transfer files between them.

function: features of a Digital Audio Visual System that are realized through Services. For example,
play control (VCR-type controls) is a function. (see also Service)

functional control entities: call/connection entity and session entity.
functional entity: process which terminates an information flow.

Functional Model (OMT): shows how objects in the system interact.
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Gopher: file and information retrieval system that presents distributed documents and directories on the Internet
in an integrated manner to the user. Gopher clients are typically text based information retrieval tools.

hierarchy: an arrangement of objects in order of rank; some objects in the arrangement are subordinate to others;
objects of the same hierarchical rank are peer objects.

host: a piece of equipment where one or more devices can be connected (eg. an IRD, a VCR, a PC or a STU).

HTML : Hypertext Mark-up Language. HTML is a document formatting language used to specify the format of
Hypertext documents on the World Wide Web. HTML consists of ASCII text files with special tags to specify
formatting information. This includes the specification of Hypertext links, graphics information and plain text.

HTTP: Hypertext Transfer Protocol. HTTP is the protocol Web servers and browsers use to send request, accept
request, send responses and receive response of documents on the World Wide Web. It also specifies how to
initiate transfers of data using other protocols such as FTP and SMTP.

hyplerlnk: a relationship between two anchors.

Hypertext: hypertext is text that a user may select in some manner to cause some differentset{of information to
be fetrieved and displayed. A common example is a link on a Web page, which may be's€lectgd causing a new
Wep page to be retrieved.

identifier: the unique identification of an object, formed from a qualifier part and-a.name.

Impglementation Conformance Statemen{ICS): a statement made by the supplier of an implemé¢ntation or
sysfem claimed to conform to a given specification, stating which capabilifies have been implemented. [ISO/IEC
9646]

Impglementation eXtra Information for Testing (IXIT): a statement-made by a supplier or implementers of an
implementation under test which contains or references all of thé.irformation (in addition to thal given to the ICS)
ted to the implementation under test and its testing enviropment, which will enable the test Jaboratory to run

infgrmation flow: the transfer of information from an information-source-object to an information-destination-

information flow entities: the Information Flow Entities define the various types of information that pass
thrqugh the DSRM. These flows encompass the*User, Control and Management functions defiped in the abstract

instance:the definition of an object with.all'its properties. An instance of a type is an object whi¢h has all the

layer interface: an interface/between a subordinate and superior service layer

raction Diagram: similar inprinciple to collaboration diagrams. Show the interaction betwegn objects over

ractive External Transfer Interface: the portion of the External Transfer Interface used for tfansactional
sfer of Event Data Records.

ractive: the portion of the Usage Data Transfer Interface used for transactional transfer of Usage Data
ords.

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

interface definition: interface definitions are the detailed physical definitions used to define the method of
interaction between system entities. These definitions are provided for the various reference points. A finite set of
interfaces may exist at each particular reference point.

interface image:a logical interface through which transparent information flows from one block to another; the
characteristics of the interface image are defined at another reference point.

Intermediate-Service Provider (ISP):ISPs provide adjunct services and convey information among ESPs and
ESCs.
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Internet: the term Internet is used in many ways in this international standard. It is widely understood to mean
the global network of computers tied together via different types of networks. These computers use a standard set

of protocols to communicate, mainly TCP/IP and UDP/IP.

Interoperability Testing: testing the extend to which two or more implementations behave together as expected

by the relevant specification.

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

t audio

key managementthe generation, storage, distribution archiving, deletion, revocation, registration, and

deregistration of cryptographic keys.

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

layer management:a set of objects in a given service layer that establish and control what services are provided

by servefST10 what USEers on any plane in the Service layer.
layer seryice:functions provided by a layer to a layer above through a Service Access Point.
Level 1 Gateway (LLGW):see Basic Level 1 Gateway and Enhanced Level 1 Gateway.

Level 2 Gateway (L2GW):provides components offering navigational services allowing-gchoice of sel
providers and listings of services provided.

level of gbstraction:one of the levels of a block tree diagram. A description of a-system is one block
highest Ievel of abstraction and is shown as a single block at the top of a block-tree diagram.

logical information flow path: a sequence of information transfers from aninitial information source ¢
terminal jnformation destination object either directly or through intermédijate objects; different physi
informatipn flow paths may be associated with a logical information flow path segment or with the er]
different jmplementations.

logical interface: an interface where the semantic, syntactic, and’symbolic attributes of information fl
defined. Logical interfaces do not define the physical properties of signals used to represent the infg
logical interface can be an internal or external interface¢t)s defined by a set of information flows an
protocol ptacks.

Manageiment Entity: the Management Entity is responsible for the operation and maintenance functi
network.|Several instances of information flow S5 exist for the Management Entity.

vice

At the

bjectto a
cal
tire path in

DWS iS
rmation. A
0 associated

bns of a

Manageinent Plane (MP):a plane that contains those interfaces and functions which support interacfions which

ypified as being temporally disjoint’from an off-hook interaction. Interactions among Manag
nay also occur concurrently. with an off-hook interaction.

may be t
objects 1

management-information: information exchanged by Management Plane objects; may be content-in
or contrdl-information.

Messagd
Method:
Methodo

Trace DiagramInteraction Diagram or Event Trace Diagram.
a systematic. way to achieve a particular goal.

ogy: a cehérent, integrated set of methods from which a coherent sub-set can be selected

ement Plane

ormation

for particular

applicatipns. Aumethodology should contain at least four components:
1. & coneeptual model of constructs essential to the problem;
2. et-of procedures-suggesting-the-directionand-erdertop

3. aseries of guidelines identifying things to be avoided;
4. a collection of evaluative criteria for assessing the quality of the product.

Methodology framework: a way, or structure, that supports a number of methods and languages to be used

together when developing a system.

MHEG-5 class: the abstract definition of exchanged and internal attributes of parts of interchangeable
multimedia/hypermedia objects. It also defines the semantics of internal behaviours and the effect of MHEG-5

actions for these objects.
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MHEG-5 object: an instance of an MHEG-5 class. An MHEG-5 object is not a physical object, but rather an
abstraction that may have many representations of different types. Various software services handle such
representations.

monomedia componenta collection of data representing a single type of audiovisual information.

monospace format:a presentation format of characters in which each character utilizes a character matrix of the
same size, independent of the width and height of the character.

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

name: a lexical unit used to name SDL objects.

navigation: the process of reaching a service objective by means of making successive choices; the term may be

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

and

Fovide
witching and

the Delivery
ditional

Network Related Control: the Network Related Control entity pravides control functions for network
conffiguration, connection establishment and termination and irformation routing in a network instance of a

Network Service Access Point (NSAPRaN interface between SL2 Session Layer and SL3 Netwqrk Service
Layer objects through which the SL3 (server) objects\provide services to the SL2 (client) objecfs.

Network Service Layer (SL3):a collection of objects.that enable client objects to communicate Yith remote
pedrs: SL3 objects provide basic lower-layer network services such as addressing/routing, connection services,

Network Termination (NT): the element.efithe Access Network performing the connection between the

infrastructure owned by the Access Network operator and the Service Consumer System (owngrship decoupling).

nor}-repudiation: the proof of the'erigin and reception of a message. This means that the sendgr cannot deny the
sending of the message and'the receiver cannot deny the reception of the message.

Object: a representation-of a system component that has both state and behavior.

Object Collaboration Diagram: provides a snapshot of a systems state and is used to emphasige relationships.

Object Model: shows the static relationships between classes. The Object Model is described by a class diagram.
Thg Object Madel defines the behavior required by the various classes to ensure that the use ¢ases and business

rulgs are supported correctly.

Opé¢rations Support System (OS)a system whose main function is to run applications that manpge network
elements, networks and services

Package:a nested name space in a model which contains classes.

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.

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.

PC card: a physical packaging standard conforming to PCMCIA Type 1 or Type 2 implementations.
peer: of the same rank or order: peer objects belong to the same layer (category or classification).

peer-entity authentication: corroboration that a communicating entity has the claimed identity.
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physical information flow path: a channel or a sequence of channels that constitutes a real or virtual connection
between an information source object and an information destination object.

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.

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.

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 rese
primitive
primitive

principal

ved 10l standard applications/services such as e-maill (also Known as well-known ports).

an abstract interaction between a user of a layer service and the provider of a layer setvid
types are commonly used: (service-) request, indication, response, and confirmation:

service: the top service class of peer objects interacting in some defined context,

e; four basic

Principal| Service Layer (SLO):a collection of associated objects that interact with peérs-to use or prqvide
principal|service, e.g., sending or receiving and presenting content-information such“as movies, music, or stock
market diata to the end information users (human or machine); SLO objects rely an services provided by SL1
objects.

privacy: privacy protects authorized participants from illegal utilization or'knowledge of information r¢lated to
their cor]ponents in the DAVIC System.

procedute: an encapsulation of the behavior of part of a process. A\procedure is defined in one place but may be
referred fo several times within a process.

process:A communicating extended finite state machine. Communication can take place via signals pr shared
variableg. The behavior of a process depends on the ordér of arrival of signals in its input port.

process |nstancean instance of a process created at-system creation time or dynamically as a resulfof a create
[request].

Product

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

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

provider] an object that interacts with clients or users.

proxy signalling agent: signalling process performing end point signalling function on behalf of the end user.
Extended definition is required if proxy is used also in hybrid network, e.g., MPEG HFC and ATM.

Q.2931 MACRO: single:hotation which summarizes the exchange of information (S4 flow) between
call/conrjection contfol entities during the call set-up or release phases.

randomization:the process of removing auto-correlation from a signal, i.e. white noise spectrum shgping at the
transmitter.Side to ease symbol or bit timing recovery at the receiver side.

Real-tim

e quatity of a process, the execution of WhichT 15 determined or controifed i tme. The term

S

sometimes extended to refer to a delivery process which is perceived fast enough to be considered as almost
instantaneous.

Real-time Payment:the determination of the payment method desired by the end Service Consumer and the
access to corresponding account information, if any.

Real-time Pricing: the determination of the price of a service soon after a pre-defined event occurs, for example
an end Service Consumer’s request for information about a service or the conclusion of a service usage instance.

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.
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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.

refinement: the addition of new details to the functionality at a certain level of abstraction. The refinement of a
system causes an enrichment in its behavior or its capabilities to handle more types of signals and information,

including those signals to and from the environment. Compare with partitioning.

Registration Messagea message used to register to send (for a DAVIC Element) or receive (fo
Support System) Event Data.

r an External

rendering: the process in the STU to combine one or more monomedia components such as characters, text, and

graphical objects into one presentation on a screen.

resource:a unit of functionality provided by the host for use by a device. A resource defines a set of objects

exc

S1:content-information flow, from a source to a destination object on the User Plane of anyse

vice layer.

S2:[control-information flow from a source to a destination object on the Control Plane of\the Application Service

btwork Service

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
Scgnario Diagram:shows how the Objects ion a system interaet over time.

scope unit:the concrete grammar which defines the range_of visibility of identifiers. Examples o
inclpde the system, block, process, procedure, partial.typed definitions and service definitions.

scrambling: the process of making a signal unintelligible at the transmission point in order that
recgived if an appropriate descrambling systemi§’in place at the point of reception. Scrambling
audio, video or data signals.

SD
spe

SD
gral

| (CCITT Specification and Descriptien’Language)a formal language providing a set of con
cification of the behavior of a system:

| /GR: the graphical representation in SDL. The grammar for SDL/GR is defined by the cong
mmar and the common textual grammar.

Sec
As
ade
bre

urity auditing: a security audit trail, or log, is data collected and potentially used to facilitate
bcurity audit is an independent review and examination of system records and activities in d
quacy of system.controls, to ensure compliance with established policy and operational prg

hches in secutitys-and to recommend any indicated changes in control, policy and procedur
seryer: any setyvice providing system.

ice: a.set-of elementary streams offered to the user as a program. They are related by a co
chronization. They may be made of different data, eg. video, audio, subtitles, other data.

ser
syn

b unspecified.

f scope units

t can only be
can be applied to

structs for the

rete graphical

A security audit.
rder to test for
cedures, to detect
BS.,

mmon

Service” Access Point (SAPRN interface between two service layers through which the higher 13
services provided by the lower layer.

yer may access

Service Data:data, such as prices and account (e.g., credit card) numbers, needed dynamically by DAVIC
Elements or External Support Systems. This data is required or provided by an end Service Consumer during the
billing-related part of a service session (e.g., when the price of a service is being provided, when the end Service
Consumer chooses a method of payment) and, therefore, must be delivered promptly through the Service Data

Interface.

Service Data Functionsthe functions implemented by External Support Systems and offered to

DAVIC

Elements through the Service Data Interface. These functions include Real-time Pricing, Spending Control, Real-

time Payment and Account Access.
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Service Data Interface:a transactional interface between DAVIC Elements and External Support Systems used

by DAVIC Elements and External Support Systems to promptly deliver Service Data.

Service Data Messagea message containing Service Data sent over the Service Data Interface.

Service Gateway (SGW)an element of the service domain through which a client can browse available
services; also a mechanism for a client to obtain an object reference (message connection) to an instance of a

service.

Service Information (SI): digital data describing the Delivery System, content and scheduling/timing of MPEG-

2 Transport Streams. It includes MPEG-2 PSI together with independently defined extensions.

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

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.

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

Service Provider System (SPSh general reference to ESP or ISP systems.

Service Related Control:an entity that provides all control functions for the services that are“offered
network |nstance of the Delivery System. The DSRM allows for SLO, SL1 and SL2 Service Related
subsets.

session@gn interval during which a logical, mutually agreed correspondence between two objects ex
transfer ¢f related information. A session defines a relationship between the participating users in a
instance

Dy a
Control

sts for the
service

Session pnd Transport Service Layer (SL2)a collection of objects that.interact to establish and maingain an

environment for local or remote application-layer services; client of network services when remote s
used or provided: SL2 objects provide session services over reliable’transport to SL1 clients.

Session
terminati
service r

ng the environment in which an application will operate. This environment includes the qua
bquirements for both the application and product entities.

session entity:user or network process which terminates S3 flow (ses).

Session

Transpoit Service Layer through which SL2 (server) objects provide services to SL1 (client) objects

session
allocate

bervicegrovide basic functions toCreate, modify, maintain, and tear down sessions (negotig
network resources).

Box (STB):a module that Comprises both Set Top Unit (STU) and Network Interface Unit (N
| elements. The STB may be either “integrated” or “modular”. An integrated STB is designe
bn to a single DAVIG:-A1 or equivalent interface. A modular STB may be equipped with a D
nt interface to enakle connection of a range of NIUs.

Set Top
functiong
connecti
equivale

Set Top
The follo
& AV Deg

Unit (STU): a.module that contains the “network independent” functionalities of a Set Top B
wing functiohalities are contained in a typical STU:- Processing & Memory Functions; MPE
coders;. Graphics Display; Modulator Output for TV; Peripheral Interfaces.

signal: a instamce of a defined signal type representing information meaningful to a process instand

Control Function:This entity, in a Service Provider System, is responsible for establishing and

Brvices are

ity of

Service Access Point (SSAR) interface between an Application Service Layer and a Sessi¢ns and

te and

[U)
d for
\VIC AO or

DX (STB).
52 Demux

e.

signal roluterindicates the flow of signals between a process type and either anather process type |

the same

block or the channels connected to the block. [1]

smart card: a physical packaging standard conforming to ISO-7816 Part 1 and 2.

socket:communications transport API that provides applications interprocess communication services using the

underlying services provided by TCP/IP; the API allows an application to open a socket, request del
services, and bind the socket to the desired destination and then send or receive data.

ivery

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.
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Spending Control: the monitoring of spending during and across service usage instances, and the indication that

a budget limit or credit limit has been reached.

start-tag: descriptive markup that identifies the start of an element.

State Transition Diagram: shows the state of a given context, the events that cause a transition from one state to

another and the actions that result.

Stream Service Elementthis 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.

subblock: a block contained within another block. Subblocks are formed when a block is partitioned.

subchannel:a channel formed when a block is partitioned. A subchannel connects a subblock to a boundary of

the partitioned block or a block to the boundary of a partitioned channel.

subssignal: a refinement of a signal and may be further refined.

subisystem:a decomposition of a system into smaller collections of objects; decompositipn-may
reclirsively.

Support Data: data, such as prices and account (e.g., credit card) numbers, needed’dynamical
Elements or External Support Systems. This data is required or provided by an‘'Service Consu
billipg-related part of a service session (e.g., when the price of a service is being provided, or
Consumer chooses a method of payment).

synpbol: a bit or a defined sequence of bits.

ct of any size or composition (including domains).

Syqtem Conformance Statement (SCS document summatizing which OSI International Stand
Reg¢ommendations or Profiles are implemented and to which ones conformance is claimed. [IS

Sydtem Entity: the main DSRM System Entities are the Service Provider System (SPS), Delive
and Set Top Unit (STU).

tag] markup that delimits an element.
Tedhnique: a way that a method is realized, or implemented.

Tel
an

communications Management Network (TMN)a network consisting of Operations Support

netyvorks, network elements, resources and services.
telecommunication servicethat'which is offered by an Administration to its customers in order t
spegific telecommunication requirement. (ITU-T Recs. 1.112, M.60, Q.9).

et: application providing a direct connection from one computer to another computer. The
beHaves as a terminal of the host. All processes are executed on the host computer.

Tegt Laboratofy<(TL): an organization that carries out conformance testing and/or interoperabi
[ISO/IEC 9646]

Time Division Multiple Access (TDMA): method to access a shared transmission medium wher

be performed

y by DAVIC
mer during the
hen the Service

em:a collection of interacting objects that serves a useful purpese; typically, a primary subdlivision of an

ards, ITU-T
D/IEC 9646]

'y System (DS),

Systems (OS)

data networking facilities whose purpose it is to provide management capabilities for telecommunications

D satisfy a

irst computer

ity testing.

b time is divided

intg slots and the nodes connected to the medium are synchronized by assigning each one of

hem one or more

SpeciIrnc time slots 10 transmit.

Tool: a software item which automates or supports the use of a particular method or language

[REED93]. In

system/software engineering, a step-by-step formalized, manual or automated process for solving an engineering

problem. [BRAE93]

trading conditions: commercial or contractual terms which, for instance, may be negotiated between a Content

Provider and a Service Provider.

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

information.

Transport Stream: MPEG-2 Transport Stream.
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type: a set of properties for instances. Examples of types in SDL include blocks, processes, services, signals. and
systems.

upstream: information flow direction is from an ESC System to an ESP System.

Usage Data:data relating to usage of services and resources, typically needed for financial transactions involving
Service Consumers, Network Providers, Service Providers and Content Providers. This data is collected from
DAVIC Elements by DAVIC System Managers using the Usage Data Collection Interface, and is delivered to
External Support Systems by DAVIC System Managers using the Usage Data Transfer Interface.

Usage Data Accumulationthe process of summarizing raw Usage Data.

Usage Data Assemblythe process of gathering together all of the Usage Data generated by a specific DAVIC
Element for a specific use of a service.

Usage Data Collection Administration:the process of determining the disposition of logged Usage Data,
providing yStems accCess to the Usage Data, and scheduling the reporiing of Usage Data based
on pre-determined rules about the data needed for the External Support Systems.

Usage Dita Collection Elementthe portion of each DAVIC Element which generates Usage Data anfl transmits
the data o the DAVIC System Manager over the Usage Data Collection Interface. This elemént could also
perform Usage Data Accumulation, Usage Data Validation, Usage Data Assembly and-tisage Data fFormatting.

Usage Djata Collection Interfacethe interface between a DAVIC Element and a DAVAC'System Man
interface|supports the delivery of Usage Data to the DAVIC System Manager.

ager. This

Usage Djata Correlation Support:the process of supporting the correlation (i.eZ,;association) of Usage Data
d by different DAVIC Elements for the same service usage instance. This support includes [producing
ign keys, administering correlation keys, exchanging correlation-keys, inserting correlation keys into

ata Filea collection of Usage Data Records sent by a DAVIC System Manager to an Exterrjal Support
ata Formatting:the process of creating a structured-representation of unformatted Usage Data using a

ata Functionsthe functions that the Usage<Data Collection Element and the DAVIC System|Manager
perform pn Usage Data. These functions are Usage Data Generation, Usage Data Accumulation, Usage Data
y, Usage Data Validation, Usage Datadormatting, Usage Data Correlation Support and Ushge Data

ata Generationthe process of\determining what Usage Data must be measured and recorded, and
producing this data.

Usage Data Interfacethe Event Data Interface, the Service Data Interface and/or the External Trangfer
Interfacel The main subject of.this part of the specification.

Usage Diata Recorda set’ofassociated Usage Data. These records are sent in transactional messages over the
Usage Djata Collection‘interface, and in transactional messages and files over the Usage Data Trangfer Interface.

Usage Diata Transfet Interfacethe interface between a DAVIC System Manager and an External Support
System. [This interface has two subparts for different modes of data transfer. The bulk transfer part is used to
transfer @ collegtion of Usage Data Records in the form of a file. The interactive transfer part is used for
transactiprnal transfer of Usage Data Records.

Usage Data Validation:the process of editing Usage Data to ensure that it meets specific integrity checks and
conforms to semantic and syntactic rules.

Use Case Diagramshows the system’s main Use Cases and the Actors that interact with them.
Use Case Modelingrequirements analysis technique. Use Cases capture the functional requirements of a system.
user: a service consuming object or system (block).

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.
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Value-Added Service Provider (VASP)this provider offers, for example, a Video-on-Demand Service to the
end-user. Within the Systems Reference Model this is the ESP.

variable: an entity owned by a process instance or procedure instance which can be associated with a value
through an assignment statement. When accessed, a variable yields the last value which was assigned to it.

virtual channel: communication channel that provides for the sequential unidirectional transport of ATM cells.

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 implements the

mechanism for all these processors to execute the same instruction set. It is also possible for a micro-processor to
be designed so that its instruction set is identical to that of a VM. VM code can be used to make software
portable. In the context of DAVIC, the VM is used to extend interoperability by allowing program code produced
once to be delivered to and executed on any compliant STU.

specific search
Hocuments and

World Wide Web: the WWW consists of a collection of servers on the Internet, whichythrough 4 common
conmmunication protocol (HTTP), appear as a large distributed collection of informatign. Originglly intended to
regfoup capabilities of gopher and WAIS and to extend them, it is now thought of.as a network|containing HTML
doguments that are accessed by a specific tool called a Web browser.
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The following acronyms and abbreviations are used in this international standard. Some acronyms and
abbreviations may have more than one definition. The context determines which interpretation applies in such

Annex B
(informative)
Acronyms and abbreviations

instances.
AAL ATM Adaptation Layer
AC Access Control
AC-3 ATSC A52 Audio
ACSE Application Control Service Element
ACTS Advanced CommuITications . T efenatics Services
ACU Access Control Unit
ADSL Asymmetric Digital Subscriber Line
AE Application Entity
AFI Authority and Format Identifier
AIFF Audio Interchange File Format
All Active Input Interface
AIS Alarm Indication Signal
AN Access Network, or
Access Node
ANSI American National Standards Institute
ANT Active Network Termination
AOI Active Output Interface
AOI Active Output Interface
API Application Programming Interface
ASAP Application(-Service-Layer)<Service Access Point
ASCII American Standard Caode for Information Exchange
ASE Application Service Element
ASN.1 Abstract Syntax Natation 1
ASRM Abstract System:Ré&ference Model
ATM AsynchronousZfransfer Mode
ATSC Advanced TFelevision Systems Committee
AU4 Administrative Unit - 4
AU44C Administrative Unit - 44C
AUG Admiinistrative Unit Group
AWG American Wire Gauge
BAF Bellcore Automatic Message Accounting Format
BasicLIGW Basic Level 1 Gateway
BCC Bearer Channel Connection
BCU Broadcast Control Unit
BER Bit Error Ratio, or
Basic Encoding Rules (re.: ASN.1)
B-ETI Bulk External Transfer Interface
B=ISDN Broadband Integrated Services Digital Network
BNE Backus-Naur Format
bslbf bit string left bit first
B-UDTI bulk usage data transfer interface
BW Bandwidth
clc call/connection entity
CA Conditional Access
CAGR Customers’ Anticipated Growth Rate
CAP Carrierless Amplitude and Phase modulation
CASE Computer Aided Software Engineering
CATV Cable Television, or
Community Antenna Television
CBD Connection Block Descriptor
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CCIR Comite Consultatif International de la Radiodiffusion
CCITT Comité Consultatif International Telegraphique et Telephonique
CCP Channel Change Protocol
CFP Call for Proposals
CGM Computer Graphics Metafile
Cl Content Item
CIE Content Item Element
CLNP Connectionless Network Protocol
CLP Cell Loss Priority
CLUT Color LookUp Table
CMB CRC Message Block
CMIP Common Management Information Protocol
CMIS Common Management Information Service
CMISE Common Management Information Service Element
CMSL Content Metadata Specification Language
CN Core Network
CORBA Common Object Request Broker Architecture
CP Common Part, or
Control Plane
CPCS Common Part Convergence Sub-layer
CPE Customer Premises Equipment
CPN Customer Premises Network
CPS Content Provider System
CRC Cyclic Redundancy Check
CRM Connection Resource Manager
CTP Connection Termination Point
Cw Control Word
DAB Digital Audio Broadcasting
DAVIC Digital Audio-Visual Ceunell
DBR Deterministic Bit Rate
DBS Digital Broadcast‘Satellite
DE DAVIC Element
DFP Downstream«Frame Period
DIl DAVIC Interface Initialization
DIIP DAVIC Interface Initialization Protocol
DIS Draft-International Standard
DLL Data-Link Layer
DS Delivery System, or
Descrambling, or
Downstream
DS3 Digital Signal - Level 3
DSA Digital Signature Algorithm
DSDM DAVIC System Dynamic Modeling
DSM DAVIC System Manager
BSM-CC Digital Storage Media - Command and Control
DSM-CC U-N DSM-CC User-Network
DSM-CC U-U DSM-CC User-User
DSRM DAVIC System Reference Model
DSS Digital-Signatare Standard
DSUR Delivery System Usage Records
DTS Decoding Time Stamp
DTTB Digital Terrestrial Television Broadcasting
DVB Digital Video Broadcasting
DVB-SI DVB - Service Information
EBCDIC Extended Binary Coded Decimal Interchange Code
ECM Entitlement Control Message
EDCE Event Data Collection Element
EDI Event Data Interface, or
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EDM Event Data Manager
e-e cntrl end-to-end control
EFD Event Forwarding Discriminator
EL-FEXT Equal Level - Far End Cross Talk
EMC Electromagnetic Compatibility
EMM Entitlement Management Message
EMMA European Multimedia experiments in ATM environment
EMS Element Manager System
EnhancedL1GW Enhanced Level 1 Gateway
EPG Electronic Program Guide
ESC End Service Consumer
ESCS End-Service Consumer System
ESF Extended SuperFrame
ESI End System Identifier
ESIGN Efficient digital SIGNature scheme for smart cards
ESP End Service Provider
ESPS End-Service Provider System
ESS External Support System
ETI External Transfer Interface
ETR European Telecommunications Recommendation
ETS() European Telecommunications Standard(s Institute)
FCC Federal Communications Committee
FEC Forward Error Correction
FEXT Far End Cross Talk
FFS For Further Study
FIFO First In First Out
FITL Fiber Into The Loop
fpvsbf floating point value sign bit first
FR Frame Relay
FSN Full Service Network
FTP File Transfer Protocol
FTTB Fiber to the Building
FTTC Fiber to the Curb
FTTH Fiber to the Home
GDMO Guidelines fordhe definition of managed objects
GIOP Generic Ilnter-ORB Protocol
GPS Global Pesitioning System
GSM Global'System for Mobile communications
HDTV High Definition Television
HEC Header Error Control
HFC Hybrid Fiber Coax
HFTTB Hybrid Fiber To The Building
HMI Human Machine Interface
HMSC Human Machine Service Consumer
HO-DSPR High Order - Domain Specific Part
HRM High Reliability Marker
HTML HyperText Markup Language
[’C Inter-Integrated Circuit
BC IMter-integrated Circuit
ID Identification
IDL Interface Definition Language
IEC International Electrotechnical Commision
IEEE Institute of Electrical and Electronics Engineers
IETF Internet Engineering Task Force
I-ETI Interactive External Transfer Interface
IHOP Internet Inter-ORB Protocol, or
Internet Inter-Object Protocol
ILMI Interim Local Management Interface
IMA Interactive Multimedia Association
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IN Intelligent Network

INVOD Intelligent Near Video On Demand

IOP Inter-ORB Protocol

IP Internet Protocol

IPR Intellectual Property Rights

ISDN Integrated Services Digital Network

ISO International Organization for Standardization

ISP Intermediate Service Provider, or
Internet Service Provider

ITU International Telecommunications Union

ITU-T ITU - Telecommunications Standardization Sector

I-UDTI Interactive usage data transfer interface

IWU Interworking Unit

JBIG Joint Bi-level Image Group

JPEG Joint Photographic Experts Group

KOD Karaoke-On-Demand

L1IGW Level 1 Gateway

L2GW Level 2 Gateway.

LAN Local Area Network

LAPB Link Access Procedure Balanced

LAPD Link Access Procedure D-Channel

LE Local Exchange

LEWS Local Exploitation Work station

LFSR Linear Feedback Shift Register

LLC Logical Link Control

LMDS Local Microwave Distribution System

LSB Least Significant Bit

MAC Medium Access Control

Mbps Megabits per second

MF Management Function

MFS Multiframe Synchirenization

MHEG Multimedia andHypermedia information coding Experts Group

MIB Managementdnformation Base

MIME Multimediatihternet Mail Extensions

MMC Multimedia Conferencing

MMDS Multi-channel Microwave Distribution System

MMS Multimedia Conference Services

MO Managed Object

MOC Managed Object Class

MOD Movies-On-Demand

MP Management Plane

MPEG Moving Picture Experts Group

MPEG-TS MPEG-2 Transport Stream

MRS Multi-Program Transport Stream (ISO/IEC 13818—-1 MPEG-2 [Systems)

MS Multiplex Section

MSB Most Significant Bit

MUX Multiplex

MVDS Multimedia Video on Demand System

NC Network Computer

NE Network Element

NEF Network Element Functionality

NIF Network Interface Function

N-ISDN Narrowband ISDN

NIU Network Interface Unit

NMF Network Management Forum

NMS Network Management System

NNI Network Node Interface

NOD Network Ownership Decoupling, or

News On Demand
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NPT Normal Play Time
NRC Network Related Control
NRSS National Renewable Security Standard committee
NRZ Non-Return to Zero
NSAP Network Service Access Point
NT Network Termination
NTSC National Television Systems Committee
NVOD Near Video-On-Demand (Also N-VOD)
NW Network
OAM Operation Administration and Maintenance
OAM&P Operations, Administration, Maintenance and Planning
OAN Optical Access Network
OFDM Orthogonal Frequency Division Multiplexing
OLT Optical Line Termination
OoMG Object Management Group, OR
Object Modeling Group
OMG-CDR Object Management Group - Common Data Representation
OMG-GIOP Object Management Group - Generic Inter-ORB Protocol
OMG-UNO Object Management Group - Universal Networked Object
OoMT Object Modeling Technique
ONC Open Network Computing
ONP Open Network Provision
ONU Optical Network Unit
(0]0) Object Oriented
OOAD Object Oriented Analysis and Design
ORB Object Request Broker
oS Operating System
OSB Output Signal Balance
OSF Operations System Functignality
osl Open Systems Interconnection (Reference Model)
PC Personal Computer
PCMCIA Personal Computer Memory Card International Association
PCR Program Clock Reference, OR
Peak Cell Rate
PDH Plesiochronous Digital Hierarchy
PDU Protocol Data Unit, or
Packet Data Unit
PES Packetized Elementary Stream
PG Rarental Guidance
PHY Physical Layer
PID Packet Identifier, or
Program Identification
PIN Personal Identification Number
PKP Public Key Partner
PLCP Physical Layer Conversion Protocol
PLMN Public Land Mobile Network
RM Phase Modulation
PMD Physical Medium Dependent
PMT Program vap Tabie
PN Program Number (MPEG-2)
PNG Portable Network Graphics (specified by W3C)
PNO Public Network Operator
PON Passive Optical Network
POST Power On Self Test
POTS Plain Old Telephone System
PPI Pay Per Information unit
PPM Pulses Per Million
PPP Point-to-Point Protocol, OR
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P-PSN Public Packet Switched Network
PPT Pay Per Time
PPV Pay-Per-View
PRBS Pseudo Random Binary Sequence
pses Pseudo-session control entity (used in some Internet Access scenarios)
PSI Program Specific Information (MPEG-2)
PSK Phase Shift Keying
PSTN Public Switched Telephone Network
PTI Payload Type Identifier
PTS Presentation Time Stamp
PVC Permanent Virtual Channel
QAM Quadrature Amplitude Modulation
QoS Quality of Service
QPSK Quaternary Phase Shift Keying
RDM Reference Decoder Model
RDN Relative Distinguished Name
RF Radio Frequency
RFC Request for Comments
RGB Red Green Blue
RL Return Loss
ROSE Remote Operation Service Element
RPC Remote Procedure Call
RS Reed-Solomon, OR
Regenerator Section
RSA Rivest Shamir Adleman
RSVP Resource ReServations Protacol
RTE RunTime Engine
SAAL Signaling ATM AdaptationLayer
SAP Service Access Point
SAR Segmentation and Re-assembly
SBR Statistical Bit Rate
SC Scrambling
SCR Sustainable‘Cell Rate
SCS Service Cansumer System
SCTE Society of Cable Telecommunications Engineers, Inc
SDB Switehed Digital Broadcast
SDH Synehronous Digital Hierarchy
SDIE Service Data Interaction Element
SDL Specification and Description Language, or
Syntax Description Language
SDL/GR The Graphical Representation in SDL
SDuU Service Data Unit
SDV Switched Digital Video
SEL Selector
Ses Session control entity
SFP SuperFrame Period
SFSC SuperFrame Synchronization Control
SGML Standard Generalized Markup Language
SGW Service Gateway
Sl Service Information
SK Secret Key
SLO Principal Service Layer identifier
SL1 Application Service Layer identifier
SL2 Session and Transport Service Layer identifier
SL3 Network Service Layer identifier
SL-ESF Signaling Link Extended SuperFrame
SM Security Management
SMATV Satellite Master Antenna TeleVision
SMF System Management Function
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SMPTE Society of Motion Picture and Television Engineers
SNMP Simple Network Management Protocol
SONET Synchronous Optical Network
SPI Synchronous Physical Interface
SPIFF Still Picture Image File Format
SPS Service Provider System
SPTS Single Program Transport Stream (ISO/IEC 13818-1 MPEG-2 Systems)
SPv Service Provider
SPVC Semi-Permanent Virtual Connection
SRC Service Related Control
SRM Session and Resource Manager
SRP Security Reference Point
SSAP Session Service Access Point
SSCE Service Specific Coordination Function
SSCOP Service Specific Connection Oriented Protocol
STB Set-Top Box
STP Shielded Twisted Pair
STS Satellite Transmission System
STU Set-Top Unit
SUR Service Usage Records
SuUs Service User System
SvC Switched Virtual Channel, or
Switching Virtual Connection
TBD To be defined
TC Transmission Convergence
tcimsbf two’s complement integer, msb (sign)\bit first
TCP Transmission Control Protocol
TDM Time Division Multiplex
TDMA Time Division Multiple Access
TE Terminal Equipment
TFTP Trivial File Transfer Pratocol
TIFF Tag Image File Format
TMN Telecommunication:Management Network
TS Transport Stream
TSB Telecommunication Standardization Bureau
T-STD Transport-System Target Decoder
TTD Transmission Technology Decoupling
TTP Trail Termination Point
TV Television
ub User Data
UDCE Usage Data Collection Element
UDP User Datagram Protocol, or
Usage Data Protocol
UDTI Usage Data Transfer Interface
uimspf unsigned integer most significant bit first
UMD Usage Metering Data
umL Unified Modeling Language
UMR Usage metering Record
Ot User-Nework interface
UNO Universal Networked Object
UP User Plane
UPI User Premises Interface
URL Uniform Resource Locator
us Upstream
uTC Universal Coordinated Time
UuTP Unshielded Twisted Pair
VASP Value Added Service Provider
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VC Virtual Channel, or
Virtual Circuit, or
Virtual Connection

VC4 Virtual Container 4

VC44C Virtual Container 44C

vcCTP Virtual Channel Connection Termination Point
VCI Virtual Channel Identifier

VCR Video Cassette Recorder

VDSL Very high speed Digital Subscriber Line
VDT Video Dial Tone

VM Virtual Machine

VOD Video-On-Demand

VP Virtual Path

VPCI Virtual Path Connection ldentifier

VPI Virtual Path Identifier

VPN Virtual Private Network

W3C World Wide Web Consortium

WWWwW World Wide Web
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Annex D
(informative)
Interface examples

D.1 ESP-ISP Management Plane interface example

ESP ISP Management Plane
B1M.smp
?< , . SL1 ISP System Management | SL1: Application Service Layer
L vy s
A L i I N S I R -
| W : SL2
|
| 1] !
| |
| [ |
! 0 |
| |
| i !
; : 1
| N I SL2: Session and Transport
I ; ! Service Layer
v TA.smp W v TA.smp
Tfans| orﬁlddress Id - Trans orﬁlddress Id
P B2M.tp p
[t @ | SL2 Transport Protocol Stack
1]
. SL2
00 f =l sL3
etwork Address Id Network Address 'id
"
B3M.np
et @ - SL3 Network Rrotocol Stack
1]
Other Address Id) ::: (Other Address Id) SL3: Network Servicg Layer
0
i
Physical Port Id W Physical Port Id

ESP-ISP Medium/Media

Figure D+1ESP-ISP Management Plane interface example

Thg general models described above can be applied at various system partition levels Figure [P-1lis an example
tha illustrates Reference Roint B interfaces between management-category objects in an ESP[{domain interacting
with peers in an ISP_domain.

Thg examples shows an SL1 ISP System Management object using the services of an SL2 Transport Protocol
Stafk (object)do.communicate with a peer management object in the ESP domain. The SL2 Transport Protocol
Stafk, in turh, relies on the services of an SL3 Network Protocol Stack (object).

To flefine the complete service capabilities of a case similar to this example, the three logical peer-to-peer
inteffaces and the physical interface identified in the example would need to be specified in fulll detail. In addition
to thepeer-to-peerinformation-flowstheexampte-showstheneed-tocorretate-verticat-nformation flows in each
domain (by using appropriate addressing schemes) to ensure that information flows are proper.

Figure D-1 contains the following elements (listed alphabetically):
: a reference point between the ESP and ISP domains that, in this example, represents a set of logical and
physical interfaces used by Management Plane objects to exchange information.

B1M.smp: a logical peer-to-peer interface through which information flows between the ISP System
Management object and its ESP peer using an arbiygstem Management Protocol

B2M.tp: a logical peer-to-peer interface through which information flows between the SL2 Transport Protocol
Stack object and its ESP peer using an arbiffeamsport Protocal
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B3M.np: a logical peer-to-peer interface through which information flows between the SL3 Network Protocol
Stack object and its ESP peer using an arbitdatyvork Protocal

B3P.aa:an arbitrary SL3 physical interface, consisting of one or more channels, through which all signal flows
between the ESP and ISP occur. Channels map to Port Address Ids.

ESP:in this example, a collection of Management Plane objects in the End Service Provider domain.

ISP Management Planea collection of objects in the Intermediate Service Provider domain that contains layer
and system management objects. Management message exchanges may take place during sessions established
exclusively for management-information flows (as in this example), or such message exchanges may be part of a
session established for another purpose. In either case, thmpjFransport Address Id serves to identify

information flows between associated peers.

Network Address Id: an address identifier for routing messages to a particular SL2 Transport Protocol Stack.

Other Address 1d: o provide connectivity, SL3 Nefwork Service Layer obJects may US€e other addregs
identifier.
Physical|Port Id: identifies physical ports through which signals flow between the ESP and ISR domgins. The
signals represent information flows between logical peers in the two domains.

SL1 Application Service Layer: contains objects that communicate with peers in other domains using SL2
services

SL1 ISP|System Managementan SL1 object that interacts with a peer (unlabeléd) object in the ESP{ using
some arbitranystem Management Protocibitough interface BAM.smp. SL1 peers do not communicgte
directly. Each uses the services of a local object, the SL2 Transport Protocol Stack, to transfer inforIation.

SL2 Sespion and Transport Service Layeicontains objects that provide.SL1 clients transparent inforfnation

transfer gervices. SL2 objects use SL3 services to communicate with peers in other domains.

SL2 Transport Protocol Stack: provides information flow pipes«thfough which SL1 client information flows.

The trangport object uses an arbitrirgnsport Protocoto commuricate with its peer via interface B2Mltp, and
relies on|the services of the SL3 Network Protocol Stack object for connectivity to its peer via a SerJice Access
Point idegntified by its Network Address Id.

SL3 Netivork Protocol Stack:provides logical and physical information transfer services for its SL2 clients. The
network pbject uses an arbitradgtwork Protocotoscommunicate with its peer via interface B3M.np. (The
possible|need for other SL3 addressing information is indicated by the Other Address Id reference.)

SL3 Netivork Service Layer:contains objects that provide logical and physical connection services that allow
SL2 client objects to communicate.

TA.smp:|an instance of Transport@Address Id that identifies information flows between the ISP Systgm
Manageinent object and its peer-in'the ESP domain; an attribute of the B1M.scp interface.

Transpoit Address Id: is an-address identifier for message flows between the ISP System Management object
and its pger in the ESP domain.
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D.2 ESP-ISP Control Plane interface example
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ESP-ISP Medium/Media

Figure D-2.ESP-ISP Control Plane interface example

ESP-ISP Control Plane interface example shown in Figure D-2 illustrates multiple SL1 ang
g the services of one SL2 Transport Protocol Stack that, in turn, uses the services of one §
focol Stack (object). The SL2 TransportProtocol Stack uses different Transport Address Id
information flows are directed to the proper associated objects.

ire D-2 contains the following elemments (listed alphabetically):

): a reference point between the ESP and ISP domains that, in this example, represents a
sical interfaces used by- Control Plane objects to exchange information.

C.acp: a logical peer-to*peer interface through which information flows between the SL1 ISP
trol object and its ESP peer using an arbitégplication Control Protocol

C.ccp: a logicalpeer-to-peer interface through which information flows between the SL2 ISP|
trol objectand its ESP peer using an arbit@oxgfiguration Control Protocol

L.scp-atogical peer-to-peer interface through which information flows between the SL2 ISP

ESP ISP Control Plane
B1C.acp
[ e @ o SL1 ISP Application Control ] SL1: Application Service Layer
A i A A st1
b e ‘ SAP.12 F—— oo
‘ | SL2
| B2C.scp v |
| |1:< ° » SL2ISP Session Control |
: | B2C.ccp A :
: : |- * P SL2 ISP Configuration Control : :
: : N A : : SL2: Session and Transport
| i | " | I Service Layer
L]
VTQ acp ! A.SCD !TA ccp ! é CCD ! éggg ! é acp
= Transport Address Id . Transport Address Id
P B2C.tp P
[t @ P SL2 Transport Protocol Stack
I
. SL2
j00] f X Sk3
Network Address Id Network Address Id
B3C.np
! SL3 Network Protocol Stack
L]
<> gz : i
(Other Address Id) ::: (Other Address Id) SL3: Network Servige Layer
i
"
Physical Port Id i Physical Port Id
3 B3P.bb 5
i

SL2 objects
L3 Network
instances to ensure

set of logical and

Application

Configuration

Session Control

obj¢ctinthe ISP and its ESP peer using an arbi8asgion ContrdProtocol
%mmmmsport Protocol

B2Ctp:
Stack object in the ISP and its ESP peer using an arbitrangportProtocol

B3C.np: a logical peer-to-peer interface through which information flows between the SL3 Network Protocol
Stack object in the ISP and its ESP peer using an arbNegvyork Protocal

B3P.bb: an arbitrary SL3 physical interface, consisting of one or more channels, through which all signal flows
between the ESP and ISP occur. Channels map to Port Address Ids.

ESP:in this example, a collection of Control Plane objects in the End Service Provider domain.
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