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Annex E - File Management, Transfer Protocols, and Physical

Connections

The transfer of program content can take place either as a
continuous stream (as with existing analog playout) or in
the form of a discontinuous file transfer.

All transfers require a number of operations, including:

* identification of the file or stream and its source
the destination for the transfer

the establishment of a physical connection

the control of the transfer

File transfers also require:

* alogical connection

¢ the identification of the file at its destination

¢ notification to the user of completion of the trans-
fer (or the reason for a failure)

Consequently, issues of file management, transfer protocols
and physical connections must be considered.

This chapter sets out the user requirements in each of these
areas.

The main area of application considered in this chapter is
the transfer of content within a production facility. This
implies a local area network environment. Wide Area
Networks, on the other hand offer the possibility of incor-
porating remote storage devices within a logical cluster
("distributed video production"), but different requirements
for content transfer, particularly the protocols, will be nec-
essary. This report is currently limited in scope to operation
within a local area network environment (LAN); the wide
area network (WAN) context requires further study. Some
pointers to such studies are given at the end of this chapter
in “Wide Area Network Gateways.”

In addition, attention is drawn to the desirability of common
machine control interfaces to enable users to switch easily
between devices from different suppliers.

E.1 Definitions:

Synchronous “The essential characteristic of time-
scales or signals such that their corre-
sponding significant instants occur at pre-

cisely the same average rate.”

Asynchronous “The essential characteristic of time-
scales or signals such that their corre-
sponding significant instants do not nec-
essarily occur at the same average rate.”

Isochronous “The essential characteristic of a time-

scale or a signal such that the time inter
vals between consecutive significant
instants either have the same duration or
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durations that are integral multiples of
the shortest duration.”

Note:  In practice, variations in the time intervals are con-
strained within specified limits.

Interworking "The practice of enabling disparate enti-
ties to achieve some level of cooperative
working via the parts they have in com-
mon; an example would be filename com-
patibility between two different computer
operating systems."

Latency "“The delay in time after a command or
initiation before an associated action or
flow starts; in the case of a data flow, the
latency is not to be confused with the time
the data spends traversing the channel
between source and destination."”

Metadata "Data about data, e.g. about its identity,
attributes, history or means of combina-
tion with other data; examples include
timecode, an edit decision list and
SMPTE Video Index.”

Multicast "Data flow from a single source to mul-
tiple destinations; a multicast may be dis-
tinguished from a broadcast in that the

number of destinations may be limited."

Packetized data "Data such as that representing video that
is segmented into small pieces that are,
for example, wrapped, labeled, numbered,
addressed, error protected so as to survive
transit through a heterogeneous or hostile
environment; the small pieces are reassem-
bled on completion of their journey."

"The location of a file in a hierarchical file
system consisting of levels of nested
directories, normally described in terms
of a starting point (the “root” directory)
and the names of all the directories that
must be traversed until the local or
“home” directory in which the file resides
is encountered; the directory names mak-
ing up the path name are separated in a
human readable or machine-readable rep-
resentation by a character not allowed
within the directory names themselves—
this may be a “/” (front slash), “\” (back
slash), “*:” (colon), or other character;" for
platform independence, a Universal
Naming Convention (UNC) is recom-
mended.”

Pathname
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Point-to-multipoint "An arrangement, either perma-
nent or temporary, in which the
same data flows or is transferred
from a single origin to multiple
destinations; the arrival of the
data at all the destinations is ex-
pected to occur at the same time

or nominally at the same time."

QoS "For a given data flow or trans-

(“Quality of Service”) fer, the set of values of a range
of parameters that determines
the speed, reliability and other
attributes of the data flow or
transfer though a network, or
part of a network; it is common
for the QoS to be known or
determined prior to the start and
maintained throughout the dura-
tion of the data flow or transfer,
and not to be changed because
of the initiation of another flow
within the same network; it is
therefore common to refer to a
“QoS contract” being set up that
applies to all the physical net
work elements involved in the
data flow or transfer."

"A data flow which is continuous
and at a fixed rate of delivery;
contrasts with “file transfer.”

Streaming

E.2 The OSI Reference Model

The terms physical and link layers are borrowed from the
telecommunications vocabulary and refer to the 7-layer OSI
reference model. This is a useful technique for identifying
the interface specifications necessary to provide indepen-
dence between different aspects of a communications sys-
tem. As an example, Ethernet can be implemented on sever-
al different types of physical infrastructure because the phys-
ical layer has no impact on the definitions for network or
transport layers. The OSI reference model is shown in Table

E1 - the shaded areas indicate the scope of this chapter.
The data transport function descriptions which follow
respect the above model.

E.3 File Management and File
Systems

The intent of this section is to specify components on which
asset management or other applications may be built.

File systems for audio/video servers are similar in concept
to normal computer file systems but they do have some
unusual requirements in terms of file size, real-time access
and reliability. Although some of these issues have been
addressed in large scale and real-time systems, the facilities
are not available on a wide range of broadcast products. The
primary objective is to have a consistent feature set between
different broadcast file systems.

E.3.1 File System Attribute Requirements

It should have consistent file name syntax and semantics.
The path and file naming must permit at least 256 char-
acters. See Annex D on Wrappers for a discussion of
naming.

It should support a read/write permission access mecha-
nism.

¢ It should support access control based on user-names,
passwords and user groups. The chosen mechanism
should also support default parameters for users that do
not require access control.

» It may support file access logging. The system access log
may contain data about file creations, deletions, read
operations, write, appends, attribute management func-
tions, etc.

» The file system should support a hierarchical name space.

* Files can be specified by providing a full name path or by
setting a working directory and supplying partial path and
file name. If remote device access is provided, then the
machine name of the remote device must be specified (or

Table E1: OSI seven layer reference model

Level Name Description Unit of exchange

7 Application User application process and management functions Message

6 Presentation Data interpretation, format and code transformation Message

5 Session Administration and control of sessions between two entities Message

4 Transport Transparent data transfer end-to-end control, multiplexing, mapping Message

3 Network Routing, switching, segmenting, blocking, error recovery, flow control Packet

2 Data link Establish, maintain, and release data links, error, and flow control Frame

| Physical Electrical, mechanical, functional control of data circuits Bit
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a default may be defined or referenced) in the full path.

¢ Support for remote file systems shared over networks is
optional. If it is implemented it must provide a consistent
feature set.

¢ Files of at least 248 bytes in length should be supported.
This implies that a single file of length 281 Tera Bytes
could be referenced. This limit does not place any
restriction on the number of files in a file system(s) or
their location addresses. Files are referenced by name
and not by absolute address. Files are referenced by
name and not absolute address and should have an
unique identifier

* The file referred to by a pathname plus filename may be
a Wrapper including Content , or some other data type.

E.3.2 File System Commands

This section describes the set of commands that must be
provided to manipulate files and navigate the directory sys-
tem. The local machine (the one the user is connected to)
must respond to these commands. If remote machine access
is provided then these same commands must be implement-
ed on the remote machine.

¢ A command that lists the contents of the current directo-
ry name space and subtree name space.

¢ The properties of files and directories must be accessible
from the list commands. The properties displayed should
include: file size, creation date, last used date, protection
attributes and possibly some content attribute informa-
tion.

¢ A command set to move, copy, rename, and delete a file.

¢ A command set to create, rename and remove directories
and to move (change directory) within the directory
space are required.

¢ Optional ability to mount and dismount a remote file sys-
tem and servers must be implemented in a consistent
way.

* An optional command to remove files from the active
name space, but not actually delete the data, and an
expunge command to actually remove the hidden (inac-
tive) files. A command to undelete the hidden (inactive)
files is also required.

E.3.3 File System Layers

The following layers of file system functions must be
allowed. The goal is to have each higher layer be a proper
superset of the lower layers.

* A flat tape file system (this is an exception to the require-
ment of a hierarchical file system)
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¢ A hierarchical tape file system (actually a flat file system
with extended name syntax)

s A hierarchical disk file system on the local machine

¢ A hierarchical disk file system on remote machines

E.4 Digital Data Transfers

Digital data transfers are classed into "File Transfer" and
"Content Play.” The "File Transfer"” is the transfer of any
data wrapped with a known cover (the file). See the section
on data Wrappers contained in Annex D of this document.
The "Content Play" is raw data that is streamed from a
serving device to one or more receivers. Typically this raw
data represents video or audio. A method to transfer Files
and to Stream real time video/audio is required. The two
main methods of sending data are (see Table E2):

¢ Guaranteed-delivery “File Transfer” methods.

¢ Bounded-quality, asset streaming (“ Content Play”) trans-
fer methods. Digital content may be streamed from a
serving device at user-selectable payload rates for real
time or slower/faster than real-time.

The term “Bounded quality” is used for a transfer method
that is designed to move the payload from source to desti-
nation(s) but without the absolute certainly of true guaran-
teed delivery. Traditional analogue video is moved with
bounded quality in a "Content Play” method today. Also,
payload data that is moved over the ITU-R BT.656 serial
digital interface is moved in a bounded quality way.
Usually, bounded-quality links are used to transport
streamed, real time content. “Guaranteed delivery” indi-
cates that the entire payload will reach the destination with-
out bit errors, barring a failure of the physical link.

E.4.1 “File Transfer” Requirements for
point-to-point Connections

A pure "File Transfer" needs to meet the following mini-
mum user requirements:

o Error-free transfer (by means of using a return path
requesting the re-send of corrupted packets).

s The connection between sender and receiver must be bi-
directional.

¢ File Transfer “as fast as possible” (AFAP) must be sup-
ported. When the link connecting the source to the desti-
nation has unknown payload capacity, the AFAP mode is
used. An AFAP transfer only guarantees that the file will
eventually be moved to the destination but the time of
completion is undefined.

o User-selectable payload transfer rates for real time or <
or > real time must be supported when the links that con-
nect the sender and the receiver support a known and
definable payload transfer rate. For example, SMPTE
259M supports a known rate so files moved over this link
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can be sent at user-selectable rates within the limits of
the link, sender and receiver.

» File transfer initiation from either the destination or the
source must be supported.

e Machine and file access and permission control are
required.

¢ A universal default file transfer protocol (see Note 1) must
also be provided to accomplish the needs of this applica-
tion.

Note 1: to be defined

E4.2 “File Transfer” Requirements for
point-to-multipoint Connections

This application is the same as for the point-to-point case
above with the following exceptions:

+ This file transfer mode is optional.

» If implemented, point-to-multipoint must be supported
with at least 32 simultaneous receiver nodes.

« The file transfer protocol may be different from that used
for the point-to-point case.

E.4.3 “Content Play” Requirements for point-
to-multipoint Connections

A "Content play" has to meet the special user requirement of
"playing" video, audio, data etc. in a television production
environment. Because re-sends of video data (and the result-
ing delay or latency) caused by corrupted data cannot be tol-
erated, some errors must be accepted and a return path must
not be used. The actual payload to be streamed might not be
a file but the raw video/audio Essence. For example, stream-
ing MPEG2 compressed data over a serial digital interface
link (with appropriate data framing to carry compressed data)
at real time rates is a typical application.

Other important unique television production requirements are:

» Bounded quality based on the QoS of the link. The Rate,
Delay, Jitter and Loss of the link determine the quality of
the streamed content.

» Links that support the streamed assets must be unidirec-
tional in nature.

» There is no AFAP mode as required in the “File Transfer”
case above.

» Streaming rates may be at real time or faster or slower
than real time with real time being the default mode.

» The machine control methods for the sending device are
not specified by this document.
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+ File access and permission control are required.

s Standards need to be provided for carrying payload data
in the connecting link(s); e.g. how to transport MPEG2
data as payload in a serial digital interface link.?

Browsing, which is also a "content-play” application, has
requirements which differ from the "on-air" content-play
application in the following respects:

s error rate, bandwidth and delay of the links may not be
well defined.

» Point-to-point is typical. Point-to-Multipoint is not
required.

* Access/permission controls are required.

E.5 Transport mechanisms

There are many choices and tradeoffs available in the trans-
port of data and the suitability is based on the particular
application. The type of transport is in general defined by
the quality and cost constraints of the application. The qual-
ity aspect is determined primarily by the video type. The
higher the quality and performance requirements, the high-
er the interface and physical layer requirements.

The transport mechanism is used to build the link between
the data to be transported (i.e. the file format) and the phys-
ical layer. It has to provide attributes such as bandwidth
reservation and synchronization as required by the applica-
tion (e.g. content play requires synchronous delivery).

Two families of transport mechanisms have been identified:
o serial digital interface (ITU-R BT.656) based mechanism
e network-based transport mechanism

A clear user requirement is the interoperability in each of
the transport mechanism families by themselves and
between the two families (see 1.3.6).

The following sections describe requirements which are
necessary to meet the users’ expectations on transport
mechanism and to achieve interoperability in the transport
layer between different systems.

Requirements need to be defined in the areas of:

= synchronization

¢ transfer modes and quality of service parameters

¢ transfer initiation and transfer phase parameters

e transfer interaction management and error reporting
» basic interworking protocols

A method is presented for categorizing QoS parameter val-
ues according to the application.

SMPTE Journal, June 1997



TASK FORCE FOR HARMONIZED STANDARDS FOR THE EXCHANGE OF PROGRAM MATERIAL AS BIT STREAMS

E.5.1 Synchronization of associated data (e.g.
Audio-Video-Metadata)

Maintaining the synchronization of audio and video and
associated data (e.g. Time Code) is a critical issue for
streaming, isochronous and synchronous transfers. Users
require that future implementations of both SDI-based and
network-based transmission should meet the specifications
described in ITU-R BT.717 (or EBU Tech. R37).

E.5.2 Transfer modes and QoS parameters

In a mainstream television production environment three
types of time relationship (depending on the application as
described later) between the source data-clock and the
received data-clock of a signal are necessary. These are:
synchronous, isochronous and asynchronous transmission
in both bounded and guaranteed-quality transmission.

The synchronization aspects which are of importance for
professional television transmission differ greatly in some
respects from those used in the computer industry.

These time relationship aspects combine with two main
methods of transfer described in section E.4 to produce six
combinations applicable to a mainstream television produc-
tion environment. These are shown in Table E2.

The notation Al through B3 is used as a shorthand for these
six modes and it is used in the examples and in Table E8,
below.

E.5.3 Transfer initiation parameters

Essential parameters during the initiation or pre-roll phase
of a transfer (independent of the transter modes) are:

s response time for the interaction (e.g. press/click on play,
copy etc. and the delay until the system confirms the
action)

¢ set-up-time (e.g. time required for the establishment of a
connection-oriented transmission over, for example, a
Fibre Channel or ATM link).

Suggested ranges of values for these parameters are shown
in Table E3.

Note 1: In typical applications the response time and the set-
up-time will differ from the first initiation of, for example, a
connection over a network and any subsequent requests over
the same connection. The numbers shown in the table are
maximum values for the first initiation of the process. All
parameter values need to be verified.

The parameters are carried forward to Table ES, below, as
part of an example.

E.5.4 Transfer phase

Once a transfer has commenced, a defined transmission
quality must be guaranteed. Parameters which determine
this are: bit-rate, delay, Bit-Error-Rate (BER) and jitter.

These parameters are specified in Table E4 for end-to-end
applications and are referred to as Quality of Service (QoS)
parameters.

Note 1: Bitrate depends on the application. For example, if a
faster than real-time transfer is required interfaces with
higher bit rates may be used. For example, a packetized
studio interface with a transfer data rate of 50 Mbit/s is
unlikely to be used. 4 x transfer would lead to data rates
in the 200 Mbit/s region which would be more applicable.

Note 2: When BER = 0 is required by the application a resend-
ing capability is required

Note 3: Ul = Unit Interval. Wander is a serious problem for
video transmission over wide-area networks and is
presently under consideration by SMPTE

The parameters are carried forward to Table ES, below, as
part of an example.

Table E2: Transfer modes

Guaranteed delivery Bounded quality

Isochronous Bl Al
Synchronous B2 A2
Asynchronous B3 A3

Table E3: Transfer initiation parameters (Note 1)
Identifier 0 1 2 3 4
Parameter
Response time Unspecified <3s <ts <0.25s <10ms
Set up time Unspecified <ls <100ms <50ms <5ms
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E.5.5 Example of the specification of a class
of transfer

According to the previous definitions the transfer of data
can be specified as shown in Table ES.

See also Table E8 for examples of transfer initiation and
transfer phase parameter usage

E.5.6 Transfer interaction management,
exception reporting

The transfer interaction management usually runs in the
background of the system and is not visible to the user.

Some functions required of this interaction management are:

¢ establishment, maintenance and release of the data link
¢ the framing, mapping of data to be transmitted

¢ error control
¢ flow control

However the system must report non-recoverable excep-
tions to the user, for example, as shown in Table E6.

E.5.7 Basic transport protocols

For content transfer via the serial digital interface (ITU-R
BT.656) in packetized form, users require a single open trans-
port mechanism. A standard for such a transport mechanism is
currently under development in SMPTE and EBU. This trans-
port mechanism must be implemented in products according
to the user requirements and specification made above.

For content transfer via a network, users require at least one
open standardized baseline protocol such as IP. However
existing protocols have not been developed to meet the
mainstream television production requirements; therefore
optimized protocols which meet the user requirements
defined above need to be developed and standardized.

Interworking between the serial digital and network-based
transfer protocols is a strong user requirement and open
standardized gateways between them need to be defined.

Table E4: Transfer phase parameters and values (all parameter values need to be verified).

Identifier 0 1 2 3 4
Parameter
Bit-Rate (Note 1) Available Bit-Rate > 10 Mbits/s >50 Mbits/s 2 270 Mbits/s 2 1.2Gbits/s
Delay Unspecified <1s =< 500 ms =< 250 ms <20 ms
BER better than (Note 2) | 106 108 10-10 10-12 0
Jitter (for Wander see Unspecified =0.6 UI =0.4 Ul =0.2 Ul =<0.135 Ul
Note 3) (see SMPTE (see SMPTE
259M) 297M)
Table ES: Specification example
|_Applicati Transf i Transfer initiati
A2 4.1 ;.4.3.3
Live interview (synchronous, (response-time<10ms, - (bit-ratez 270 Mbits/s, ;
between two bounded quality) delay =< 20 ms,
performers in set-up-time<1s) BER=<10-12, ¢
the studio jitter=0.2UT)
Table E6: Exception Reporting
SDI based transport Network
Alarm when Link-BER degrades to: <1010 degrades more than 102 from the QoS
agreed on.

Synchronization errors

bit, character, frame, picture

bit, character, frame, picture

Bandwidth degradation unlikely

due to traffic management error

Priority change

due to traffic management error

due to traffic management error

delay change more than 1

0% from QoS value

10% from QoS value

Recovery time after a break of 500ms
50ms exceeds

500ms
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E.6 Physical Interfaces
E.6.1 Physical layer

This layer deals with the physical medium used to provide
the means to transmit data between devices as well as defin-
ing the interface between devices.

Examples of physical media include:

¢ Twisted pair

¢ Coaxial cable

* Optical fiber

* Radio

For example in the 270 Mbit/s and 360 Mbit/s Serial Digital

Interface ( SDI) used for serial digital video, the physical medi-
um is coaxial cable with 75-ohm characteristic impedance.

Details of the interface include:

* Mechanical Type of connector

¢ Electrical (voltage levels, bit rates, rise times, distance
requirements)

¢ Functional (Data, control, timing)

* Data coding

Similarly, for ANSI/SMPTE Recommendation 259M, the
mechanical requirement defines a 75-ohm BNC conneclor.
The electrical requirements define an unbalanced circuit
with signal levels of 800 mV p-p across a 75-ohm load with
rise times between 0.75 ns and 1.5 ns. Bit rate for 4:2:2
standard video is 270 Mbit/s.

Functionaily the data word length is 10 bits with the LSB of
any data word transmitted first. Flow control is not required
due to the streaming nature of video data.

Examples of existing physical interfaces are given in Table E7.

Table E 7: Physical Interfaces

Electrical Interface

Optical Interface

poirt{o point

-|Network

ointto point

Network

tansmission
according to ITU-R
BT.656 should be -

tensmission
acconding to ITU-R
BT.656 should be

Network
MultiM ode Fibre
Interface accordng

tensmited tansmited to SO/EC 11801
according to according Single Mode Fbre
SMPTE 259M SMPTE 207M Interface according
to
| TU-T G957
Bitrate see Note 1 |Application-specifig|see Note 1 {Application-specific
&270Mbit/ “Isee Note 1 &270Mbit' s see Note 1

Delvered emor
rate aftereror

better than 10'*

better than 102

better than 10
for LED based MM

better than 10"
for LED based MM

corection for SW Laser based [for SW Laser based
MM - MM
forLaser based SM |for Laser based SM
Medium coaxial cable 78Q |a) coaxialcable Fibre ¢ ] Fibre
nominal’ - - 75Q nominal 62.5/125 micron for |62,5/125 micron for
impedance impedance; MM MM
o |b) Cat 5 UTP 8-10/125 micron for |8-10/125 micron for
g SM SM
Interconnect length up to 250m |application MM w to 500m MM uwp to 500m
length dependent SM: |SM:
shortreach up to shortreach up to
2km 2km
intermediate reach |intermediate reach
up to 15km up to 15km
Transmitter as defined in MU-R|network specifc as defihed n SMPTE[as defned in MU-T
and receiver |BT656-4 297M G957 for single- and
characterstcs : multim ode
Jitter defined in SMPTE |network specifc defined in SMPTE as defined n MU-T
RP 184 and 192 RP 184 and 192 for |G958
- ) SDI based " |(see Note 2)
tansmission and h
) 1TU-T G958 for
o networks
Connector standard BNC type {a) BNC/TNC SC types as defined [SC tyes as defined
(EC . ‘ i|b) RJ45 by EC874-14 and by EC874-14 and
Publication 169-8), |c) | EEE-1394 1EC 11801 1EC 11801
and s dectrical d) DB-9
characterstics
shoukl permititto
be used:a.- =
fequencies up D
850 MHz in75-
ohm ‘dreuits.
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E.6.2 User Requirements for Physical
Interfaces

It is recognized that the choice of physical and link layer
implementations is restricted by the choice of network. The
choice of network is itself dependent on system and appli-
cation requirements such as QoS and bit rate.

Given these restrictions, the following user requirements
have been identified:

e The operation of the interface must be invisible to the
system user.

¢ Network interfaces for content transfer must be chosen
from the available industry-standard interfaces. At the
present time these are considered to be:

¢ IEEE 802 Ethernet (see Note 1)

¢ Fibre Channel ANSI X3230-1994 and related
standards (See Note 1)

e ATM (See Note 1)

¢ IEEE 1394

¢ SMPTE [ ] SDT (the SMPTE [ ] Serial Data
Transport compatible to SMPTE 259M)

Note 1:  Not all classes of service, particularly real time video
transfers, are available at the present time

¢ Implementations must comply with all relevant aspects
of the chosen network interface.

¢ Connectors must be of appropriate robustness and dura-
bility for a professional broadcasting environment.
Where, for a particular network interface, a choice of
connector exists, the chosen connector should ensure the
maximum level of compatibility between equipment.

o It is desirable that equipment network interfaces be avail-
able in a variety of forms, to suit the industry-standard
networks listed above.

o It is desirable that an equipment interface be capable of
upgrading to take advantage of higher network band-
widths as these become available.

Note |: Bitrate depends on the application; e.g. if a faster than
real-time transfer is required, interfaces with higher bit
rates must be used.

Note 2:  After buffering and jitter removal the residual jitter must
meet that specified in SMPTE 259M.

ITU-T G957:  Optical interfaces for equipment and systems
relating to the synchronous digital hierarchy

ITU-T GY58: Digital line systems based on the synchronous
digital hierarchy for use on optical fiber cables

E.7 High Level Management
Functions

Due to the complexity of networked systems with multi-
user access and the involvement of interconnected server-
based systems, further high level operational user require-
ments must be provided by the system management. These
include, for example:
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» Mission critical network requirements:

Data security/shadowing/backup must run
automatically in the background

Localized failure recovery where possible
No concentrations of failure points

Automatic failure condition notification and
logging

* Distributed Resource Management

The distributed resource manager has to pro-
vide all the functions which are necessary to
make the transfer between systems possible
and which parameters are necessary for the
transfer to be accomplished (and inform the
user about exceptions if necessary).

Examples are:

- provide information about the slowest/
fastest rate any destination can accept, (e.g.
whether the intended bit rate is higher than
the destination can accept), and what storage
is available at a particular destination

- allow a transfer with a certain speed and a
certain file size in, for example, a point-to-
multipoint topology

- perform payload compatibility check (e.g.
DV-to-MPEG) and notify transfer initiator

- determine whether a prior negotiation is
needed

- updating pathname of associated file(s)
automatically after move operation

* Plug and Play (hot plugging) and operating system issues

This is defined as dynamic resource detec-
tion without reboot. For example, if a new
server is connected to an existing server
environment, the system management must
detect and install the new system automati-
cally with appropriate messages to the user
and with no disruption to ongoing operations
during the reconfiguration. This also
requires multi-operating system support in
order to achieve an easy data exchange and
interoperability in the operating system and
file association domain.

¢ Control interfaces

Machine control commands need to be open-
ly defined in order to support multi-vendor
equipment.

E.8 Application example

Table E8 gives examples of different applications and the
required QoS parameters.
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Table E8: Application examples and QoS parameters (see also Table ES)

Amlic ation Transfer| Trmansfer| Transfer | Example Ndes
e xample mo de initation| phase Data

(Tablke (Tablke params. Types

E2 EJ (Tabk E 4)

1 |Had re altime isochronous 601, Ihkisa channel
live mukic ast DW22, |ex SDI259M
(e.g inteacion between A1 44 3433 | MPEG422 |paybad
perfomess, ive 2 way inte view, + Audio
people and machnes) +Andlary

+ime code
+metdat

2 |Is oc hroro us re al-ime 601, Inkismore a chanre
delivery withdday Dw22,
(e.g. Pogram distrb ution A1 33 3333 [ MPEG422
channel) + Audio
[d ef. Require d co ntrib ution +AMndlary
ve su sdistrb ution] +ime code

+metdat

3 |Sychonousrealtime A2 33 2422 601, ex ATMover
delivery Dw22, |SONETSDH

MP BG4 2
+ Audio
+Andlary
+ime code
+metdat

4 |Sdecdale transferra®e 601, trarsfertime s wel
(e.g. 4 times tran sfer, Dwa22, |defined
200 Mbt/s mowes (50Mbi/s)at| A1orA2 22 3232 | MPEG422
4xplay spesd + Audio

+Andlary
+ime code
+metdat

5 |[Asynchromus delivery of A3 11 000.0 | Webvideolex Audo,video
real-time cantent andaulio [deiveedover

content |internd to Webchenf

6 |Fle transrwith guarante ed trarsferisAFAP (as
delivery B3B2 22 2040 data fastaspossble)
(e.g. digiizzdcontentandbor
me tadat tra nsfe )

7 |Fletranser “bounded quality /] applicatio nstil
mulicastversion” A3 22 203.0 data evoling;

(e.g. video emailowercable timetmansferis na
mo de m) ‘anissud'.

8 |As5,but pdntto mutkipoint timetransferis "an
(e.g digiftasdcontentandbr A3 22 2230 d ata issue" (relatedto cost
metadata transfen o f tra nsmi ssio n)

9 [As5,butatselectable ra®e timetransferis "an
(sendhga payload wihin a A3 22 2230 data issue " (relatedto co ¢t
sp ecfiedamountoftime) o f tra nsmi ssio n)

10|Browsing requiesfurtherstudy
There isa URforbowsing B3 ? ? data
acquedmateid.

E.9 Wide Area Network Gateway

Wide Area Networks (WAN) used to interconnect facili-
ties for production and distribution present additional
diverse and difficult challenges beyond those of Local
Area Networks. The QoS of WANs especially in the areas
of latency, rate, jitter, and BER require special equipment
to interface the facility to the WAN, i.e. through a gateway.
The gateway not only has to adapt the QoS of the WAN to
match the facility requirements stated earlier but must also
perform protocol and signal translation as needed. This
includes segmenting and addressing bit streams (digital
video and audio) as well as self routing capabilities so they
may find their way through a WAN. Protocols on the WAN
side of the gateway must adhere to national and interna-
tional conventions. Gateway and network management
services need to be included for set-up, accounting and
control including security. A co-ordination intercom may
be needed for set-up and maintenance. Discussion of the
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myriad of protocols is beyond the scope of this document.
A concept diagram (Figure El) shows a possible gateway
configuration.

E.10 User Requirements for standards

In order to achieve interoperability between ditferent ven-
dors, which is a basic user requirement, the following stan-
dards need to be defined:

¢ File Formats for content transfer

¢ Link Protocols for guaranteed and bounded quality
transfer: e.g. protocols for different classes of service,
transfer mode commands, transfer initiation commands,
transfer phase commands, the format of data being
interchanged, number of bits per clement, type of
encoding scheme, synchronization information

s Flow Control: methods to control the flow of data
between two devices (e.g. to avoid overflow of storage
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at the receiver) )
* Error Control: e.g. type of error detection and control

» Inter-Layer commands: e.g. error messaging between
different layers

* Machine Control (see note 1)

* Networks and interfaces

« Gateways between networks, LAN and WAN and SDI
based transport systems

* Payload and mapping documents (e.g. the mapping of
content blocks into the packets of a transport mecha-

User interfaces

Platform independent file system management inter-
faces

Timecode-based scheduling for filesystem actions such
as browsing

NOTE 1: Machine control commands need to be openly defined:

a central, external control system must be able to con
trol all system elements without the need for multiple
customized drivers or command translators; (e.g. would
support ES-LAN Server dialect)
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Figure El. Wide Area Network Gateway
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