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INFORMATION TECHNOLOGY -
FIBRE CHANNEL -

Part 321: Audio video (FC-AV)
FOREWORD

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commissi
specialized system for worldwide standardization. National bodies that are members of ISO or IEC part

14165-321 © ISO/IEC:2009(E)

on) form the
icipate in the

development of International Standards. Their preparation is entrusted to technical committees; any ISO and IEC

member body interested in the subject dealt with may participate in this preparatory work. International

overnmental

and non-governmental organizations liaising with ISO and IEC also participate in this preparation.

In the field of information technology, ISO and IEC have established a joint technical committee,1S©/IEQ
International Standards adopted by the joint technical committee are circulated to national bodig
Publication as an International Standard requires approval by at least 75 % of the national bodies casting

The formal decisions or agreements of IEC and ISO on technical matters expréss; as nearly as
international consensus of opinion on the relevant subjects since each technical committee has represen
interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations for‘international use and are acc
and ISO member bodies in that sense. While all reasonable efforts are~made to ensure that the technig
IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be-held responsible for the way in w|
used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and ISO mérmber bodies undertake to apply IEC, ISO
publications transparently to the maximum extent possible‘in’their national and regional publications. An
between any ISO/IECpublication and the corresponding national or regional publication should be clearl
the latter.

ISO and IEC provide no marking procedure to(indicate their approval and cannot be rendered respor
equipment declared to be in conformity with an ISO/IEC publication.

All users should ensure that they have the' latest edition of this publication.

No liability shall attach to IEC orISO or its directors, employees, servants or agents including individua
members of their technical commiittees and IEC or ISO member bodies for any personal injury, proper
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) &
arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC, IS
publications.

indispensablefor'the correct application of this publication.

Attentionis’drawn to the possibility that some of the elements of this International Standard may be t
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

JTC 1. Draft
s for voting.
a vote.

possible, an
ation from all

bpted by IEC
al content of
hich they are

and ISO/IEC
y divergence
y indicated in

sible for any

experts and
y damage or
nd expenses
D or ISO/IEC

Attention is drawn-/to the normative references cited in this publication. Use of the referenced publications is

he subject of

International Standard ISO/IEC 14165-321 was prepared by subcommittee 25: Interconnection of information
technology equipment, of ISO/IEC joint technical committee 1: Information technology.

The list of all currently available parts of the ISO/IEC 14165 series, under the general title Information technology
- Fibre channel, can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies and the voting results may be
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obtained from the address given on the second title page.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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INTRODUCTION

This International Standard defines a protocol for transmitting AV streams using Fibre Channel Sequences and Ex-
changes. Fibre Channel is a high speed serial interface using either optical or electrical connections (i.e., the phys-
ical layer) at data rates currently up to 2 Gbit/s with a growth path to 10 Gbit/s. The topologies supported by Fibre
Channel include point-to-point, switched fabric, and arbitrated loop. Fibre Channel connections used for transmitting
AV streams utilize standard FC frame format and sequence/exchange hierarchy.

The Fibre Channel Audio-Video (FC-AV) standard is divided into 9 clauses and 7 annexes as follows:

Clause 1 - Scope

Clause

Clause

Clause

Clause

Clause

Clause

Clause

Clause

Annex A
Contain

Annex H

Annex (

Annex [

Annex H

Annex H

Annex (

P - Normative references

B - Definitions, abbreviations, and conventions

1 - Overview of the protocol for transmitting FC-AV containers or AV frames over Fibre Channg
b - FC-AV Container system

b - Compressed FC-AV Stream transmission

y - Frame Header Control Protocol

B - Simple Streaming protocol for Simple Content Movement Architecture

D - SCSI-3 FCP mapping of the Simple Streaming protecol

(normative) - Simple Parametric Digital Video (SRDV) profile that defines a mapping based o
Br system.

(normative) - Object Type data.

[ (normative) - Television video primer.
(informative) - Audio and video information sender to receiver synchronization issues

E (informative) - Three techniques that are in common use to make TCP/IP go fast on fast netw
(informative ) - FE=AV container Header for allowed Video Frame Rates

b (informative)=.Data packing guidelines.

h the FC-AV

orks
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INFORMATION TECHNOLOGY -
FIBRE CHANNEL -
Part 321: Audio video (FC-AV)

1 Scope

This part of ISO/IEC 14165-321 specifies the transport of digital Audio and Video formats over Fibre Channel.

Specific

ations are included for:

— a coherent framework (i.e., an FC-AV Container and Objects) for mapping current and future digital Audio

an

d Video formats to Fibre Channel;

- meLpping the formats defined by the ITU-R BT-601 and SMPTE family of standards to Fibre Chan

- m
pr

- a

Vidleo information for specific applications; and,

— dalta packing guidelines recommended for AV data within the Fibre Channel transmission words.

2 No

The foll
only the
amendn

Availabi

IEC 611
(NTSC,

IEC 619
tape for|

[ISO/IE

ISO/IEQ
Protoco

ISO/IEC

AES3-1
sion fori

pping the formats defined by the ISO/IEC 3818 family of standards (which include MPEG.and 1
ssion systems) to Fibre Channel,

profile (i.e., Simple Parametric Digital Video) that parametrically defines the characteristics o

mative references

pwing referenced documents are indispensable for the application of this document. For dated
edition cited applies. For undated references, the latest edition of the referenced document (in
nents) applies.

ity and contact information is provided as needed:

79, Helical-scan digital composite video cassette recording system using 19 mm magnetic tapg
PAL, PAL-M)

34 (all parts), Recording — Helical-sean digital video cassette recording system using 6.35 m
consumer use (525-60, 625-50,x1125-60 and 1250-50 systems)

C 14165-251, Informationtéchnology — Fibre Channel — Part 251: Framing Signaling (FC-FS)

14776-222, Information technology — Small Computer System Interface (SCSI) — Part 222: Fil
for SCSI, Versior 2)(FCP-2)

14165-331,5nformation technology - Fibre Channel - Part 331: Virtual Interface (FC-VI)

DO2(r1997)(ANSI S4.401992), AES Recommended Practice for Digital Audio Engineering - Ser
mat for,;two-channel linearly represented digital audio data

nel;

elated com-

f Audio and

references,
cluding any

. format D2

ym magnetic

bre Channel

al transmis-

ANSI X

22041004 LCihra Channal Dhvcical and Qinpnalina Intarfana (E DL
T TR oo O T 11y OToTH g terraCeCro1<r1;

T 1o OTg 11

ANSI/SMPTE 125M-1995, Television — Component Video Signal 4:2:2 Bit-Parallel Interface

ANSI/SMPTE 170M-1994, Television — Composite Analog Video Signal — NTSC for Studio Applications

ANSI/SMPTE 253M-1998, Television — Three-Channel RGB Analog Video Interface
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ANSI/SMPTE 259M-1997, Television — 10-Bit 4:2:2 Component and 4fsc Composite Digital Signals — Serial Digital
Interface

ANSI/SMPTE 274M-1995, Television - 1920 x 1080 Scanning and Interface

ANSI/SMPTE 291M-1996, Television - Ancillary Data Packet and Space Formatting

ANSI/SMPTE 292M-1996, Television - Bit-Serial Digital Interface for High-Definition Television Systems

ANSI/SMPTE 293M-1996, Television - 720 x 483 Active Line at 59.94-Hz Progressive Scan Production - Digital
Representation

ANSI/S
Interfac

ANSI/S
face

ANSI/S

ANSI/S

ANSI/S

ANSI/S

ANSI/S

ANSI/S
Format

ATSC A

CIE 15.

Internat
sion for

Internat
dards fd

PS

MPTE 296M-1997, Television - 1270 x 720 Scanning, Analog and Digital Representation and A

MTPE 298M-1997, Universal Labels for Unique Identification of Digital Data

MPTE 305M-2000, For Television - Serial Data Transport Interface

MPTE 314M-1999, Data Structure for DV-Based Audio, Data and-Compressed Video - 25 and
MIPTE RP-168-1993, Definition of Vertical Interval Switching. Peint for Synchronous Video Swit
MPTE RP 177-1993, Derivation of Basic Television Color Equations (R1997)

MPTE RP 211-2000, Implementation of 24P, 25P,»and 30P Segmented Frames for 1920x108(

53-1995, Digital Television Standard
P-1986, Colorimetry, 2nd Edition

onal Telecommunication Union.Recommendation ITU-R BT.601-5, Encoding Parameters of D
Studios

onal Telecommunication' Union Recommendation ITU-R BT.709-3, Parameter values for the
r production and international programme exchange

MPTE 294M-1997, Television - 720 x 483 Active Line at 59.94-Hz Progressive Scan Productief - Bit-Serial

nalog Inter-

50 Mbits/s

hing

Production

gital Televi-

HDTV stan-
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3 Terms, definitions, abbreviations, keywords and conventions

3.1 Terms and definitions

The following definitions apply to this standard; words used that are defined in referenced standards shall use that
definition; and, words not defined here or in the referenced standards shall have the standard technical English
meaning.

3.1.1 active video: the portion of a complete video scan that is visible on the display screen.

3.1.2 Audio frame: an audio Object.

3.1.3 ¢

314 <«
not brig

3.1.5 ¢
3.1.6 ¢

3.1.7
signals:

3.1.8
vertical

3.1.9 (

3.1.10
client an

3.1.1
3.1.12
3.1.13
3.1.14
3.1.15

3.1.16
create 4

3.1.17
data), a

3.1.18
transmi
frame a

htness.
tlient: a requestor for action on a Stream (e.g., Record or Play).
lip: a set of Containers.

tomponent video: the unencoded output of a camera or other device,consisting of three p
red, green, and blue (RGB) that together convey all necessary picture-information.

composite video: an encoded video signal, such as NTSC or RAl video, that includes ho
synchronizing information.

Compressed A/V stream: see Video Program.

d the server without respect to the underlying transport.

consumer: see Video Sink.

Container: see FC-AV Container.

Content: a set of audio frames, video-frames, AV frames or Containers.

FC-AV Container: an entity that consists of a Container Header and Objects (see clause 5).
FC frame: the Fibre Channelframe as defined in FC-FS.

field: half of the interlaced horizontal lines needed to create a complete picture. Two inter
complete frame or picture.

Full Stream Structure: content is defined in SMPTE 259M. It consists of an active video da
ncillary space data and synchronizing data.

Interlaced:"a scanning system for video whereby the even lines of a picture are scann
ted as field 1 and then the odd lines are scanned and transmitted as field 2. The two fields
nd the field and scanning rate are therefore twice the frame rate. (See SMPTE 170 M.)

3.1.19

3.1.20
video).

3.1.21

throminance: the color portion of a video signal. Chrominance includes hue and saturation.infgrmation but

imary color

izontal and

Content Movement: a full-duplex Streaming protocolHer the inter-action and communication etween the

aced fields

ta (payload

bd first and
make up a

Object: a collection of data of like kind (e.g., uncompressed video, audio, ancillary data, or compressed

producer: see Video Source.
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3.1.22 Progressive: a system for video whereby all the lines, odd and even, of a picture are scanned and
transmitted as one field with the odd and even lines in vertical progression. The single field makes up a frame and
the scanning rate is therefore equal to the frame rate. (See SMPTE 293 M.)

3.1.23 Real Time: information delivery at a data rate sufficient to match the human perception of time.

3.1.24

server: a grantor of action on a Stream (e.g., Record or Play).

3.1.25 Segmented: a scanning system for video whereby all the lines, odd and even, of a picture are scanned
progressively, and then the even lines are transmitted as field 1, followed by the transmission of the odd lines as
field 2, permitting a progressive scanned picture to be displayed by an interlaced monitor. The two fields make up

a frame,

3.1.26

3.1.27
server (

3.1.28
may be

3.1.29

interlaced, or segmented.

3.1.30
3.1.31
3.1.32
3.1.33

offset vgrsion of the YUV color space.

3.1.34

(NTSC)
purpos€g
human

and the frame rate is equal to the scanning rate. (See SMPTE RP 211.)

ream: a mechanism used 1o control the transter or L.ontent.

Stream mode: from the point of view of the client, a state where Content is to flow from\the
Record mode) or from the server to the client (Play mode), but not in both directions in-the sam

Stream state: the current operational state (e.g., Play, Pause, Record) of a single Stream. T
in different states.

Video frame: a video Object or Objects. A video frame is a complete sean which may be

Video Program: Audio/Video Objects produced from systems emplOying audio/video compre
Video Sink: the receiver of video Content in a Stream.
Video Source: the sender of video Content in a Stream.

YCgCr: a signal designation developed as part of Récommendation ITU-R BT.601-5. It is

YlQ: The YIQ system is the color primary system adopted by National Television System
for color TV broadcasting. The YIQ color selid is made by a linear transformation of the RG
is to exploit certain characteristics of the human eye to maximize the utilization of a fixed ban|
Visual system is more sensitive to changes in luminance than to changes in hue or saturation

wider b

and Q darry color information and some_ [Uminance information. The Y signal usually has 4,2 MHz ba
525 ling system. Originally, the | and Q.had different bandwidths (1,5 MHz and 0,6 MHz), but now the

have th

3.1.35

YUV co
a blackj
color inf
gamma

ndwidth should be dedicated to luminance than to color information. Y is similar to perceived

same bandwidth of 1 MHz:

YUV: A color encoding.scheme in which luminance and chrominance information are sepa

and-white receiver-can display normal black-and-white images. Color receivers combine th
ormation with the-black-and-white to produce color images. The Y, U, and V components are ¢
corrected R; ‘G and B signals by multiplication with an encoding matrix.

client to the
e stream.

vo Streams

rogressive,

Esion.

scaled and

Committee
5B cube. Its
dwidth. The
and thus a
uminance, |
ndwidth in a
commonly

rate. In the

or space, black-and=white information (Y) is combined with color information (U and V) in sucl a way that

e additional
erived from
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3.2 Abbreviations and acronyms

Abbreviations and acronyms applicable to this standard are listed. Definitions of several of these items are in-
cluded in 3.1.

DIF Digital Interface

DV Digital Video

DVB Digital Video Broadcast

DVCPRO DV-based (Panasonic trademark for a 1/4 inch tape recording format)
FC-FS Fibre Channel Framing and Signaling

FCP Fibre Channel Protocol

FC-PH Fibre Channel Physical and Signaling Interface
FEC Forward Error Correction

FHCP Frame Header Control Protocol

HIPPI High Performance Parallel Interface

JPEG Joint Photographic Experts Group

Isb Least significant bit

LSB Least significant byte

MPEG Moving Picture Experts Group

MPEG-TS Moving Picture Experts Group - Transport Stream
msb Most significant bit

MSB Most significant byte

NTSC National Television Systems Committee

oul Organizational Unitddentifier

PAL Phase Alternate.Line

QoS Quality of-Service

RT Real Time

SCMA Simple Content Movement Architecture

SCSI Small Computer System Interface

SPDV Simple Parametric Digital Video

SSRB Simple Streaming Request/Response Block

ULP Upper Level Protocol
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3.3 Keywords

3.31

Several

Keywords overview

keywords are used to differentiate between different levels of requirements and optionality.

14165-321 © ISO/IEC:2009(E)

3.3.2 expected: used to describe the behavior of the hardware or software in the design models assumed by this

standar

d. Other hardware and software design models may also be implemented.

3.3.3 mandatory: indicates items required to be implemented as defined by this standard.

3.3.4 may: a keyword that indicates flexibility of choice with no implied preference (equivalent to "may or may

not").

3.3.5 llnay not: a keyword that indicates flexibility of choice with no implied preference (equivalentie’jmay or may
not").

3.3.6 opbsolete: indicates items that were defined in prior FCI standards, but have been.removgd from this
standarg.

3.3.7 optional: describes features that are not required to be implemented by this)standard. However, if any
optionallfeature defined by the standard is implemented, it shall be implemented asidefined by this stapdard.
3.3.8 reserved: a keyword referring to bits, bytes, words, fields and code . values that are set aside for future
standargdlization. A reserved bit, byte, word or field shall be set to zero, or in@ccordance with a future ¢xtension to
this standard. Recipients are not required to check reserved bits, bytes(wpords or fields for zero valueg. Receipt of
reservedl code values in defined fields shall be reported as error.

3.3.9 shall: indicates a mandatory requirement. Designers are required to implement all such|mandatory
requirements to ensure interoperability with other standard conformant products.

3.3.10 [should: indicates flexibility of choice with a strangly preferred alternative. Equivalent to the phrase ‘it is
recommniended.”

3.3.11 |vendor-specific: items (e.g., a bit, field, code value, etc.) that are not defined by this standard fand may be
vendor efined.

3.4 Cgnventions

Lower gase is used for words havingthe normal English meaning. Certain words and terms used in this standard
have a $pecific meaning beyond the.normal English meaning. These words and terms are defined eitHer in clause
3 or in the text where they first appear.

An alphainumeric list (e.g./ay'b, c or A, B, C) of items indicate the items in the list are unordered.

A numeic list (e.g., 1,2; 3) of items indicate the items in the list are ordered (i.e., item 1 shall occur pr complete

before ifem 2).

In the e

1.
2.
3.

text
tabl
figu

Not all t

ent of conflicting information the precedence for requirements defined in this standard is:

es, then
res.

ables or figures are fully described in text. Tables show data format and values.

The ISO convention of numbering is used (i.e., the thousands and higher multiples are separated by a space and a

comma

is used as the decimal point as in 65 536 or 0,5).
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The additional conventions are:
a) The names of abbreviations, commands, and acronyms used as signal names are in all uppercase (e.g.,
IDENTIFY DEVICE);
b) Fields containing only one bit are referred to as the "NAME" bit instead of the "NAME" field;
c) Field names are in smALL caPs to distinguish them from normal English;
d) Numbers that are not immediately followed by lower-case b or h are decimal values;
e) Numbers “0-1” followed by lower-case b (‘xx’b and ‘xxxx xxxx’b) are binary values;

f)  Numbers and letters “A-F” immediately followed by lower-case h (xxh) are hexadecimal values;

g) The most significant bit of a binary quantity is shown on the left side and represents the highest-algebraic val-
ug position in the quantity;

h) Ifp field is specified as not meaningful or it is to be ignored, the entity that receives the field shgll not check
thipt field.
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4 Structure and concepts

4.1 Relationship with FC-FS

- 22—
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FC-FS describes a high-performance transport vehicle for Upper Level Protocols (ULPs). This document, FC-AV,
describes standard methods, applications, and services that enable audio, video, ancillary data and control streams
to use FC-FS as a transport service.

Fibre Channel is organized in a layered structure as illustrated in figure 1. The highlighted portion of figure 1 is the

subject of this document.

ULPs
TCP SCMA
FHCP
FC-4 mappin
pping Vi HIPPI SBCCS P FCP Other

FC-3 management i

Common services
FC-2 protocol -

Signaling protocol
FC-1 code -

Transmission protocel
FC-0 physical Interface (Transmitters and Receivers)
1 062 Mbit/s 27125 Mbit/s 4 250 Mbit/s

4.2 F(G-AV Container system

The FCHAV Container system (see clause 5)is designed to optimize the transport of Video data over Fil
An essgntial element of the optimization.isithe grouping of video, audio and ancillary data into relativel
sets to e transported as a unit. Using.4:2:2 uncompressed video as an example, the data set is on the
megabyte of data per Video frame. Fibre Channel is well suited to block transmissions of such a large d

Figure 1 < EC-AV model

is much|more efficient when data\is'grouped into large blocks rather than small Packets.

4.3 Simple Content Movement

4.3.1 Overview

4.3.1.1 |General

The Simple Content Movement Architecture (SCMA) provides the basic function to support most pos
and ge:reral editing applications, but it is not intended to support general broadcast environments.

re Channel.

y large data
brder of one
ata set, and

-production

The Simple Content Movement Architecture consists of two layers: the Content Movement layer and the Content

Transport layer (see figure 2).

NOTE - In this document, Content is defined as Audio frames, Video frames, AV frames, or Containers.
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4.3.1.2

The firsf
action g

The intg
Only a

4313

The seg
or more

Any defi
Most of
any asy

support

The SC

for othef

4.4 Fr|

Frame |
clause 1

Content Movement Streaming Other
Content Transport FCP Vil Native

Figure 2 — Simple Content Movement Architecture

Content Movement layer

Hayerknownas-the-Content-Movementtayerdefinresasimpte-fut-duptex-Streamingprotocot

nd communication between the client and the server without respect to the underlying transpon
nt of SCMA is to provide a simple mechanism to transfer Content between two nodes.
$imple Streaming protocol is presently defined for SCMA (see clause 8).

Content Transport layer

ond layer, known as the Content Transport layer, allows the Content Movement layer to be ma
transport protocols and physical systems.

ned protocol used to support the Content Movement layer shall-be‘capable of supporting full du
the Content Movement protocol is in the form of request-reply actions. Only the Content transfef
hchronous elements. Any defined protocol used to suppert the Content Movement layer shall b

ng this asynchronous activity.

51-3 FCP protocol (see clause 9) is the only defined transfer protocol at this time. However, S
protocol mappings.

ame Header Control Protocol

Header Control Protocol (FHCP),is)a low-overhead mechanism for the transport of FC-AV Con
). FHCP utilizes FC-2 level properties and as a result, is optimized toward low latency, efficien

port. While Simple Streaming Protocol provides operator control such as Start, Stop, Play, Pause, Res

utilizing

FHCP are considered to be constantly in the Play mode.

or the inter-
t.

bped to one

blex activity.
activity has

b capable of

CMA allows

fainers (see

data trans-
Lme, nodes
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5 FC-AV Containers

5.1 Overview

The FC-AV Container is designed to optimize the transport of Audio/Video data over Fibre Channel. An essential
element of this optimization is the grouping of video, audio and ancillary data into relatively large data sets to be
transported as a unit. Using 4:2:2 uncompressed video as an example, the data set is on the order of one megabyte
per Video frame. Fibre Channel is well suited to block transmission of such a large data set, and is much more effi-
cient when data is grouped in large blocks rather than small Packets. Data transported in a Container is segregated

into Obj

ects, each representing a data type.

Fibre Channel implementations use sophisticated chip sets to “Exchange” data. At the lowest level, the Exchange

is comp

of the s\

to the F

Clause
ing of th
order, a
est poss

An impg

bre Channel Sequence.

b does not address higher level protocols required to set up Exchanges of Sequences, but only

ible level.

bsed of FC frames limited to 2112 bytes of payload. In practice, these FC frames are not visiblg
stem above the interface chip(s). The lowest level that is visible is referred to as a Sequence:4
is an elgment of an Exchange based on the particular protocol used. The Container proposed in this @

rtant aspect of the Container definition is the ability to utilize the-Container Header as a mechza

to any part
\ Sequence
lause maps

the packag-

e data into a single Sequence. Mechanisms are provided to insure the Containers can be sent i the correct
hd provide enough information to disseminate the data by type (Video, Audio:and Ancillary datg

) at the low-

nism for di-

recting Pbjects composed of elemental data (such as video samples or-audio samples) directly to decpders with a
minimurn of software overhead. This direction is designed to happen atthe lowest possible level for high efficiency.
More sqphisticated applications transporting streams with multiple elements, and metadata may require the inter-
vention pf a higher protocol layer.
AV Stream >
Container (1) Container (2) Container (n)
i Objects-used in Simple Mode & Extended Mode Tl -
Containter) | oyiecto | | Object1 | | Object2 | | Object3
Header
Extended Header Object 4 Object 5 Object 6 Object 15

Objects added by Extended Mode

Figure 3 — The FC-AV Container system
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5.2 The FC-AV Container system
5.21 Overview

A Container system (see figure 3) is defined for transporting video or graphics with associated audio a
data. Each Container is intended to hold a frame (optionally two fields) of Video, Audio and Ancillary

nd ancillary
data. Each

Container consists of a Container Header and Objects. Objects are classified by Type and further defined by an In-
dex. Each data type is held within an object. Simple mode supports four objects of somewhat restricted types. Ex-
tended Header mode supports up to sixteen objects. A single Container maps exactly into one single Fibre Channel

Sequence.

5.2.2 The FC-AV Container

Within gach Container a number of objects exist containing video, audio and metadata elements. Afixed
tainer Header precedes data Objects. The Container Header is designed to have enough information to

length Con-
allow direct

processing of the data in the objects without having to “crack” the individual objects for additional information. This

is intended to allow hardware processing at the Container level if desired. An optional Extended Heade
lows the fixed length header for the Extended Header mode. The first data object directlyfollows the eng
tainer Header or Extended Header (if present). Specific Container types are defined-in the Object ¢
system [see 5.6).

Two basgic modes of operation are defined: Simple mode and Extended Header mode.
Simple

has attri
The Co

mode is targeted at applications desiring to send a stream of videe and/or audio with minimum
butes designed to be easy to implement in hardware. The Cantainer Header addresses exactly f
tainer Header is of fixed length, with Object descriptions ifi_sequence and restricted to certain

Extendgd Header mode provides support for more complex streams composed of a number of elemer
additiongl features not included in the Simple mode. Spegifically, the Extended Header mode supports
variablel number of Objects from 5 to 16 (Object 0 to Object 15). Physically, the Extended Header follo
tainer Header, and shares the same structure. This allows the combination of the Container Header and
ed Header to be viewed as a single header of variable length.

5.2.3 [KC-AV concepts for Containers in.Simple mode

Following is a list of basic concepts describing Containers in Simple mode:

1) The Container encapsulates.video, audio and graphic data. There are exactly four Objects in Sin

e Simple mode Container has restricted data types for each of the four Objects. Valid Objects
e:

bject O - Restricted to Ancillary data types (Object Type number 5xh)
bject 1 - Restricted to Audio data types (Object Type number 4xh)
(Object Type number 1xh | 2xh)

(Object Type number 1xh | 2xh)

bject 2=Restricted to Video data types
bject 3 - Restricted to Video data types

directly fol-
of the Con-
assification

bverhead. It
bur Objects.
data types.

ts requiring
the use of a
vs the Con-
the Extend-

ple mode.

and Types

NOTE - If any Object is not used in a Container, the Object size is set to zero.

3) The Container Header is in a fixed format in Simple mode, 22 words in length.
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5.3 Container Header structure

The organization of the header is fixed to encourage hardware decoding of header information. Each word maps to
a Fibre Channel transmission word (32 bits). To facilitate use in high performance computers, the header is orga-
nized to parse well into 64-bit words. All other references to “words” in this clause refer to 32-bit FC transmission
words.

The Container Header (in Simple mode) is shown in table 1. The Container Header is a fixed length of 22 four-byte
words. The first 6 words of the header apply to the entire Container. The remaining words are divided into identically
structured sections, one for each data object. The Simple mode header uses only Objects 0-3. Extended Header
mode may add up to 12 more identically structured sections to describe Objects 4-15 (see table 4).

Table 1 — Container Header (Simple Mode)

Word Identifier Byte 0 Byte 1 ‘ Byte 2 Byte 3
0 Container count MSB -container count- LSB
1 Clip ID MSB -clip ID- LSB

. . MSB )
2-3 Container Time Stamp -Time Stamp-
LSB
4 Transmission Type V%eacieFr. Trans. Rate Reserved Reserved
5 Container Type Mode # of Objects Reserved Sz of Ext Hdr
6 Object 0 Class Type 5xh Link painter Index (xxxxh)
7 Object 0 Size MSB -Size (bytes)- LSB
8 Object 0 Offset MSB -Offset (bytes)- LSB
9 Object 0 O.T. Defined O.T. Defined
10 Object 1 Class Type 4xh Link pointer ‘ Index (xxxxh)
11 Object 1 Size MSB -Size (bytes)- LSB
12 Object 1 Offset MSB -Offset (bytes)- LSB
13 Object 1 O.T. Defined O.T. Defined
14 Object 2 Class Typ;X:]xh | Link pointer Index (xxxxh)
15 Object 2 Size MSB -Size (bytes)- LSB
16 Object 2 Offset MSB -Offset (bytes)- LSB
17 Object 2 O, T. Defined O.T. Defined
18 Object 3 Class Typ;x:]xh | Link pointer Index (xxxxh)
19 Object 3 Size MSB -Size (bytes)- LSB
20 Object 3 Offset MSB -Offset (bytes)- LSB
21 Object 3 O.T. Defined O.T. Defined
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5.4 Description of Container Header contents

5.4.1 Container Information Block

The Container Information Block consists of words 0 to 5 and is common to all Containers.

Word 0 - Container Count: A 32-bit unsigned integer used to identify the position of a Container in a series of Con-
tainers of the same Clip ID. The Container Count shall be incremented by one for each Container in the series.

Word 1 - Clip ID: A 32-bit unsigned integer used for identification of a group of Containers, e.g., a video clip.

Word 2-3 - Container Time Stamp: A 64-bit word used to store an FC-AV time stamp for transmission purposes.

This ti
each O

The tim
seconds
32 bits.
time is 1

Word 4

Word 4
frame rd

stamp represents the Container time. There may be other time stamps and time codes ass
ject.

b stamp format is described as the FC-PH Expiration Time which is a 64-bit fixed-point numb
. The integer part of the number is the most significant 32 bits and the fractional partiis the leas
The maximum integer is therefore 2E32-1 and there are 32 bits for the fraction ©fja second. Th
January 1900, 0 Hours UTC.

Byte 0 - Video Fr. Rate: The encoding of the Video frame rate field is shown in table 2.

Table 2 — Video frame rate — encoding

Frame rate per second Code
Null 00h
15 01h
20 02h
24 03h
24*1000/1001 83h
24 (Segmented frames) 23h
24*1000/1001(Segmented frames) A3h
25 (PAL) 44h
30 45h
30*1000/1001 (29.97 NTSC) Cbh
50 06h
60 07h
60*1000/1001 (59.94 NTSC) 87h

Byte 1.~ Trans. Rate: An 8-bit signed integer Transmission Rate. Positive values represer
te. Negative values represent Video frame rate / n.

pciated with

er valued in
t significant
e timer start

t n * Video

This alld

smission of

vvvvvvvv

J
Video data not compressed temporally (e.g., JPEG and DV).

Word 4, Byte 2-3: reserved
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Word 5, Byte 0 - Mode: Simple or Extended mode:

— Bit7 =0, Simple mode
— Bit 7 =1, Extended Header mode
— Bits 6:0 = reserved

Word 5, Byte 1 - # of Objects: The integer number of Objects in the Container. In Simple mode the # of Objects is

04h.

Word 5, Byte 2: reserved

Word 5

Byte 3 - Sz of Ext Hdr: The Size of Extended Header field shall be zero in Simple mode and

non-zero in

Extende
542 ¢

Each O
vant infq

Object

Object
value is

Object
Object

Object

Object

d Header mode. The value in bytes is equal to the total number of Objects minus 4, multiplied
Dbject Information Block

pject Information Block in the Container Header consists of a 4-word field (see table 1) that de
rmation about that Object. The Object Information Block is shown in table 3.

Table 3 — Object Information Block

ltem Size (Bytes)
Object n Type 1
Object n Link pointer
Object n Index
Object n Size
Object n Offset
Object n Object Class definied

AR IN|-

h Type: (see 5.6)

h Link pointer: An unsigned byte used tg link an object with another object within the same Co
the Object number of the associated.object.

h Index : (see 5.6)

h Size: Object size in bytes:
h Offset: Object offset in.bytes from the beginning of the Container.

h Object Class defined (O.T. defined): (see 5.6)

5.5 Extended Header description

The FCH
ported b
Header

AV Container system defines an Extended Header to address requirements of applications not
y the-simple mode. Provisions include the support of a larger and variable number of Objects. Th
is'shown in table 4.

by 16.

cribes rele-

htainer. The

Hirectly sup-
e Extended

The Extended Header is a logical extension of the Container Header. It is physically located directly after the Con-
tainer Header and before Object 0. Object descriptions follow the same format as the Object descriptions within the
Container Header. There are no restrictions as to the Object Class for any of the Objects addressed by the Extended
Header. The length of the Extended Header is dependent on the number of Objects in the Container. The Extended
Header length equals 4 words for each Object beyond Object 3. The maximum number of Objects is 16, thus the

maximu

m length is 4 words * (16-4) = 48 words.
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Table 4 — Extended Container Header

Word Identifier Byte 0 Byte 1 Byte 2 ‘ Byte 3
22 Object 4 Class Type xxh Link pointer Index (xxxxh)
23 Object 4 Size MSB -Size (bytes)- LSB
24 Object 4 Offset MSB -Offset (bytes)- LSB
25 Object 4 O.T. defined O.T. defined
26 Object 5 Class Type xxh Link pointer ‘ Index (xxxxh)
27 Object 5 Size MSB -Size (bytes)- LSB
Z8 ODJect b Offset WMSB -OffSet (bytes)- CSB
29 Object 5 O.T. defined O.T. defined
n*4+6 | Object n Class Type xxh Link pointer ‘ Index (xxxxh)
n*4+7 | Object n Size MSB -Size (bytes)- LSB
n*4+8 | Object n Offset MSB -Offset (bytes)- LSB
n*4+9 | Object n O.T. defined O.T. defined
5.6 Object classification system
5.6.1 Object classification overview
The Container system provides a mechanism for defining Object content using an Object Class and In

cation system (see table 5). The Object classification is represenited in the Container Header by the Typ

dex classifi-

e and Index

fields off the Object Class word for each Object. The Typebyte is a coarse classification of the Objec{. The Index
bytes provide a refined classification of the Object. This classification system, using the Type and Index fields, pro-
vides a quick, shorthand method for FC-AV implementations to provide or determine Object content and format with-
out reqyiring transmission of complex descriptions.otdiegotiation.
The Object Classification system includes five-major classifications of Types:

1) Null - unused Object entry, size is\always zero;

2) Assigned - defined in this standard;

3) Reserved - for future standard assignment;

4) Negotiated - for use by-a‘higher level protocol to dynamically assign data types; and,

5) Vendor specific - fory)open use and guaranteed not to be assigned in the future.
Each Type byte represents a table of data formats. The Index bytes provide a key into that table. Thesd tables then
provide [information to define the Object’s data format.
The Tyge {ables contain condensed information that can be used to quickly determine the definition or defining doc-
uments lefar-ebjecst—heType-tables-contairanthdexortnrdexranges-which-follow-the-same-five-majar classifica-

tions as are defined for Type (Null, Assigned, Reserved, Negotiated, and Vendor specific). The Assigned
classification Indices in each table provide references to “standard” formats for Audio/Video Objects such as those
documented by SMPTE or other organizations. Indices that are Assigned or Reserved are listed in annex B. For
example, the Video Uncompressed Type (Type 10h) Assigned Indices are provided in B.1.
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Table 5 — Object Class Hierarchy

Object Class Type Object Type Index
00h Null Not Applicable
0000h Null
. 0001-DFFFh Assigned or Reserved (see B.1)
10h Video - uncompressed -
EO00-EFFFh Negotiated
FO00-FFFFh Vendor Specific
0000h Null
0001-DEFFh Assigned or Reserved (see B.2)
Th Video - compressed :
EO00-EFFFh Negotiated
FO00-FFFFh Vendor Specific
12-1Fh Video - reserved Not Applicable
0000h Null
boh Video Program 0001-DFFFh Assigned or ReSferved (see B.3)
EO00-EFFFh Negotiated
FOOO-FFFFh Vendor Specific
21-2Fh Video Program - reserved Not Applicable
0000h Null
, 0001-DFFFh Assigned or Reserved (see B.4)
30h Graphics -
EO00-EFFFh Negotiated
FOO00-FFFFh Vendor Specific
31-3Fh Graphics - reserved Not Applicable
0000h Null
0002>DFFFh Assigned or Reserved (see B.j
10h Audio - uncompressed g , ( )
EOO00-EFFFh Negotiated
FOOO-FFFFh Vendor Specific
0000h Null
0001-DFFFh Assigned or Reserved (see B.§
A1h Audio - compressed g , ( )
EOOO0-EFFFh Negotiated
FOOO-FFFFh Vendor Specific
4P-4Fh Audio:-\reserved Not Applicable
50-5Fh Ancillary Data Not Applicable
0000h Null
0001-DFFFh Assigned or Reserved (see B.T)
650h Full Stream - structures -
EOO00-EFFFh Negotiated
FO00-FFFFh Vendor Specific
61-6Fh Full Stream - reserved Not Applicable
70-DFh Reserved Not Applicable
EO-EFh Negotiated Not Applicable
FO-FFh Vendor Specific Not Applicable
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5.6.2

5.6.2.1

Object Type byte

General

The Object Type byte (Object n Class, byte 0) is an unsigned value. The values assigned are shown in table 5 and
described in the following clauses. Values listed as reserved are for future assignment by this standard. Values la-
beled vendor specific are intended for proprietary use by a specific vendor.

Requirements for assignment of Object Type bytes are as follows:

1) The scope of the Object Type byte is chosen to cover data types likely to be decoded by a dedicated device.

2) A definition for the function (if any) of Object Type Defined Word of the 4 word Object Information Block

5.6.2.2

An encdded value of 00h in the Object Type field designates no valid Object Type present.

5.6.2.3

An Obje

niques.

5.6.2.4

An Objdct Type of 11h designates Video objects produced from systems employing video compression
The asgigned indices are provided in B.2.

5.6.2.5

Reserv

5.6.2.6

An Objédct Type of 20h designates Audio/Vidéo objects produced from systems employing audio/video g

techniq

5.6.2.7

Reservégd for assignment to future Video Program Object Types. The encoded value range is shown in

5.6.2.8

An Objgct Type of 30h designates graphic/static image objects. The assigned indices are provided in B.4.

5.6.2.9

Reservégd for assignment to future Graphics Object Types. The encoded value range is shown in table

(see 5.4.2).
3) Negotiated Object Types are for use by a higher level protocol.

Null Object

Video, uncompressed

The assigned indices are provided in B.1.

Video, compressed

Reserved for future Video

éd for assignment to future Video Object Types. The encoded value range is shown in table 5.

Compressed FC-AV stream (Video Program)

\[es.The assigned indices are provided in B.3.

Reserved for Video Program (multiplexed stream)
Graphics

Reserved for future Graphics

ct Type of 10h designates Video objects produced from systems not.employing video comprg¢ssion tech-

techniques.

ompression

table 5.
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5.6.2.10 Audio, uncompressed

An Object Type of 40h designates Audio objects produced from systems not employing audio compression tech-

niques. The assigned indices are provided in B.5.

5.6.2.11 Audio, compressed

An Object Type of 41h designates Audio objects produced from systems employing audio compression
The assigned indices are provided in B.6.

5.6.2.12 Reserved for future Audio

Reserved for assignment to future Audio Object Types. The encoded value range is shown in table 5.

techniques.

5.6.2.13 Ancillary data

An Objdct Type of 50-5Fh designates ancillary data objects (e.g., parametric headers, metadata(and intband control

data). Irjdices are not applicable to ancillary data objects.

5.6.2.14 Full Stream - structures

An Objédct Type of 60h designates Audio/Video objects including synchronization signals and formats. T
indices are provided in B.7.

5.6.2.19 Reserved for future Full Stream - structures

Reservgd for assignment to future Full Stream - structures Object Types. The encoded value range
table 5.

5.6.2.14 Reserved

The ranpe of encoded values reserved for assignment to.future Object Types. The encoded value ran
in table .

5.6.2.17 Negotiated Object Types

Range ¢f encoded values reserved for Object:Types that can be established between vendors for sp
mentatipns. These may or may not be adopted as future standard Object Types. The encoded value ran
in table .

5.6.2.18 Vendor Specific Object Types

The Vendor Specific Types are intended to be used at the implementer’s discretion. These types do nof]
have a public Object description and may not even have a unique Object description. A vendor may

differenfiate private or proprietary Objects within a vendor’s own product line or with cooperating partne
dor Spegific code values-shall never become an Assigned Object classification. An Object, which has
as a Vendor Specifictype, could later be given a different code value within the Assigned Type code ra
Specifid Types are‘not registered to a specific vendor. The only mechanism to uniquely identify that t
have chpsen to-use identical Vendor Specific code values is through use of the Object Type Defined W
ment for Vendor Specific classifications (see 5.6.4.2). The encoded value range is shown in table 5.

ne assigned

is shown in

pe is shown

bcific imple-
ge is shown

necessarily
ise them to
s. The Ven-
been in use
hge. Vendor
wo vendors
ord require-

5.6.3 Object Index bytes

5.6.3.1 General

The Object Index bytes (Object n Class, bytes 2 and 3) are defined as a 2-byte unsigned value representing an index

to a table for each Object Type byte. For the case of a null Object, the bytes are set to 0000h. Tables
indices are provided in annex B.

of assigned
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Require

ments for assignment of Object Index values are as follows:

1) A clear description of the data format standard to be represented by this index. Normally this would be a rec-
ognized standard number. When available this may be described by SMPTE 298M.

2) Sufficient information to describe a single data type. For example, SMPTE 259M would not be sufficient as
many different types are described. A SMPTE 298M proposed type identifier for a specific SMPTE 259M
type would be sufficient providing the definition of the type is readily available. An example is SMPTE 259M
type A: 270 Mbit/s, 720x486 pixels, 4:3 aspect, 59.97 field rate, 2:1 interlace.

3) The Object size range is optional, but when it is present, it shall be in bytes.

4) Object index values are a 16-bit unsigned integer. The values Fxxxh are vendor specific values and shall not

bg
S€
5.6.3.2

Within
are use
(see 5.6

5.6.4 (

5.6.4.1
The Ob
rameter
5.6.4.2
If an Ob
shall be

1) O
o)
W

chbbiyllcd. A“ Ut;lb‘l vaiucb dlc U;t;lb‘l ||u“ (i.U., GG;I), dbbigllcu‘, ||c:9utiatcd (i.c., EGGG;I tU E
rved for future standards.

Vendor Specific Object Indices

endor Specific Object Types there can be Vendor Specific Object Indices. If VendorSpecific Ot
d, the values are to comply with the rules for Object Type Defined word_for Vendor Speg
4.2).

Dbject Type Defined word

General

ect Type Defined word (Object n O.T. Defined) is a 4-byte valde which contains optional user:

5 associated with the Object Type.

Object Type Defined word definition for Vendor Specific classifications

ect is using a Vendor Specific Object Type or a Vendor Specific Object Index the Object Type D
defined as one of the two following formats:

rganization Unique ldentifier (OUI) Object Type Defined Word format: the Organizational Uniq
bject Type Defined Word format provides'a method within the object header to uniquely identi
thin the Vendor Specific classifications:

The MSB, bit 31 is set to a one-
7 Bits, 30 through 24 may.be defined by the vendor
24 bits, 23 through @ are the IEEE OUI Company ID

Table® =Organization Unique Identifier Object Type Defined Word format

31 24 | 23 16 | 15 8|7 0
7 bit Vendor
1 definedvalue IEEE OUI Company ID

RFFh), or re-

ject Indices
cific Types

defined pa-

efined word

Le |dentifier
y an Object
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2) Non Organization Unique Identifier Object Type Defined Word format: the Non Organizational Unique Identi-
fier Object Type Defined Word format provides a format that gives the vendor value control of 31 of the 32
bits of the Object Type Defined Word.

— The MSB, bit 31 is set to a zero.
— 7 Bits, 30 through 24 may be defined by the vendor.

Table 7 — Organization Unique Identifier Object Type Defined Word format

31 24| 23 16 | 15 8|7 0
0 | 31 bit Vendor defined value

5.6.5 bject Data Packing

Data Pgcking is the placement of the data (bytes and bits) within the transmission words. Informatioh onf Data Pack-
ing is cqntained in annex G.
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6 Compressed FC-AV stream transmission

6.1 Overview

6.1.1 General

The compressed FC-AV stream is multiplexed in a Video Program Object. Object Class 20h of the Container and
its format is based on the sub-Container format as shown in figure 4. The sub-Container is composed of a Stream
Header and single or multiple Compressed Data Stream (CDS) Packets.

Stream
Header

CDS
Packet

CDS
Packet

CDS
Packet

CDS
Packet

6.1.2 $tream Header

The Str¢am Header is composed of a 32-bit Stream descriptor word, a 32-bit Stream Time Stamp and
ength word as shown in figure 5.

Packet

6.1.3 $tream descriptor

6.1.3.1
The Str

6.1.3.2

LOvewiew

Packet type

The Pack

¢ Bit 31: The existence indication bit of the Packet Time Stamp word (described in 6.1.7).

Figure 4 — Component AV Stream Object format

Word O
Word 1

Word 2

31

31

Bit

S

Stream descriptor

Stream Time Stamp

CDS Packetlength

Figure 5 — Stream Header format

1615

Packet type

Stream type

Figure 6 — Stream descriptor

0 - indicates that the Packet Time Stamp word exists.

1 - indicates that the Packet Time Stamp word does not exist.

¢ Bit 30: The existence indication bit of the byte count word (described in 6.1.8).

am descriptor is composed of,a 16-bit Packet type and a 16-bit Stream type as shown in figur

32-bit CDS
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- indicates that the byte count word exists.

- indicates that the byte count word does not exist.

* Bit 29: The existence indication bit of the FEC (Forward Error Correction) word (described in 6.1.10)

0
1

- indicates that the FEC word exists.
- indicates that the FEC word does not exist.

e Bit 28: The indication bit that indicates multiple Packets or single Packet.

0
1

e Bit 2f: The indication bit that the Stream Time Stamp word is valid or invalid.

e Bit 26: The indication bit that indicates fixed Packet size or variable Packet size.

* Bit 2p, Bit 24: reserved for future purposes (default value is '00’b).

» Bit 28 through Bit 16: indicates the byte length of the FEC.

6.1.3.3

The Strgam type is a 16-bit half-word. The definition of the stream type depends on the compressed

format.

6.1.4

The Strégam Time Stamp is composed of a 32-bit'word that indicates the point of time at which the com

stream

ject timing from end to end and is valid when Bit 27 of the Packet type is set to 0. The synchronization sg
this worfl is described in 6.2.

6.1.5

The CD Packet length is camposed of a 32-bit word that indicates the byte length of the CDS Packet

immedi

0. The ¢DS Packet length’is valid only when the CDS Packet size is fixed.

- indicates that the sub-Container is composed of a single CDS Packet.
- indicates that the sub-Container is composed of multiple CDS Packets.

indicates that the Stream Time Stamp word is valid.
indicates that the Stream Time Stamp word is invalid.

indicates that the CDS Packet size is fixed.

indicates that the CDS Packet size is variable and CDS Packet length.word is invalid.

Stream type

nstances of two compressed stream types are described in 6.4.

$tream Time Stamp

bject is multiplexed into the Container. The Stream Time Stamp is used to recover the relative]

DS Packet length

tely after the Stream Header. The CDS Packet length word is valid when Bit 26 of the Packet t

Hata stream

pressed AV
stream Ob-
heme using

multiplexed
ype is set to
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6.1.6 CDS Packet format

The CDS Packet format is composed of a 32-bit Packet Time Stamp word, a 32-bit byte count word, an
Packet payload and an m byte FEC (see figure 7).

31 0

CDS Packet Time Stamp
Byte Count

n byte CDS

[0}
1]
/o]
LY
[}

FEC

Figure 7 — CDS Packet Format
6.1.7 CDS Packet Time Stamp

The CDPB Packet Time Stamp is a 32-bit word and exists when Bit 31 of the Packet type is set to 0. The
Time Stamp is used to recover the relative CDS Packet timing from end(to,end. The reference clock fo
Time Stamp is the same frequency as for the Object Time Stamp in‘the Container Header. The syn
schemel using this word is described in 6.2.

6.1.8 Byte count

The byte count is a 32-bit word that exists when Bit 30 of'the Packet type is set to 0. The byte count i
byte length of the variable CDS Packet payload size or the valid byte length in the fixed CDS Packet p3
Packet Time Stamp word does not exist, the byte count word is located at the head word of the CDS P
6.1.9 C€DS Packet payload

The CD[S Packet payload format depends-on the compressed data stream and is described in 6.4.
6.1.10 [Forward Error Correction

The Fonward Error Correction\(FEC) is an m byte code and exists when Bit 29 of the Packet type is ¢
FEC applies to the first byte through the last byte of the CDS Packet. The error management scheme
in 6.3.

6.2 Synchronization scheme

CDS Packet
r the Packet
chronization

ndicates the
yload. If the
acket.

et to 0. The
s described

group and frame/field compression group.

ups, MPEG
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MPEG

In the MPEG system, the relative timing of MPEG Stream Packets (MPEG-TS Packets or MPEG-PS Packets)
should be maintained from end to end, because time stamp information (PTS/DTS) is embedded in the MPEG
Stream Packets.

In the sender that has a master clock (e.g., 27 MHz), each CDS Packet Time Stamp (CTS) and each Stream Time
Stamp (STS) is counted up by the master clock. Each CTS is multiplexed in each CDS Packet respectively at the
input timing of CDS Packet formulator. On the other hand, each STS is multiplexed in each Stream Header at the
input timing of the Object formulator. In the receiver, each STS is decoded in the receiver Object deformatter and
relative Object timing should be recovered using the received STSs at the output point of the Object deformatter.
Furthermore, the relative Packet timing should be recovered using the received CTSs at the output point of CDS

Packet

If the relative timing of Objects within the Container does not need to be recovered, the Streani Time §

necess

6.2.3

In the fiame/field compression system such as DVCPRO or JPEG, if only the frame/field frequency i
accurately, it is not necessary to recover the relative CDS Packet timing accurately except to recover thg
ets with|n the framef/field in which they were generated in the sender. Therefore, STS or CTS are not

essary.

6.3 Error management scheme

6.3.1

The errgr management scheme should be applied flexibly.;according to the application of the stream trg
in the sfream transport application, it is necessary for’the error management scheme not to disturb t
transpott.

The errgr management scheme is classified intosthe following three modes:

1) Process policy without FEC
2) Process policy with FEC

3) Discard policy with immediate retransmission

6.3.2

Procesq policy withouttFEC mode is applicable for the video delivery system that does not require high
policy pp

6.3.3

Procesq policy with FEC mode is applicable for the studio system that requires high reliability and is use

bandwi

leformatter.

ary.

Frame/Field compression

Overview

Process policy without FEC

Process 'policy with FEC

btamp is not

5 recovered
CDS Pack-
blways nec-

nsport. But,
ne real-time

reliability.

ful when the

th of the Fibre Channellink is not enot |gh to retransmit the stream

NOTE - Fibre Channel links have a BER of < 10E-12. If the bit rate of a compressed stream is 27 Mbit/s, the mean failure
time interval is about 10 hours.
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6.3.4 Discard policy with immediate retransmission

Discard policy with immediate retransmission mode is applicable for the studio system that requires high reliability
and is useful when the bandwidth of the Fibre Channel link is enough to retransmit the stream.

6.4

Instances of compressed AV streams over Fibre Channel

6.4.1 DV based compression stream

6.4.1.1 Overview

An instance of a DV based compression stream over Fibre Channel is described below. The data structure of DV

based g

specifie

6.4.1.2

6.4.1.2.

6.4.1.2.

Bit 3
Bit 3
Bit 2
Bit 2
Bit 2
Bit 2
Bit 2
Bit 2

the F

6.4.1.2.
Bits 7-0

Bit 1

Bit 7:

Bit 6

. 4 . ! ¥ (R O} DL DAl 4 " (I TN W | RETN ] " "
IMTIPTCSSIUNT SUTAITIS 15 UldsSSITITU U TWU YlTuoups, 20 VIDIVS SUTULIHUTT allu OU IVIDIV S SUTUutLUl

i in SMPTE 314M (see reference []).
Stream Header

| Stream descriptor

1.1 Packet type

| = 1: The Packet Time Stamp word does not exist.

D) = 1: The byte count word does not exist.

D = 0 or 1: According to the error scheme which application of DV based stream transport adop
B = 1: The sub-Container is composed of multiple CDS Packets.

= 0 or 1: According to the relation of other Objects.ifi the Container.

b = 0: The CDS Packet size is fixed.

b, Bit 24: Default value '00’b

B through Bit 16: When the FEC word exXists, the length of FEC shall have the value 04h (4 b
FC word does not exist, the length of REC shall have the value 00h (0 bytes).

1.2 Stream type

of the stream type is defined(@s the signal type. The signal type format is shown in figure 8.

7 6 5 4 3 2 1 0
I'Rsvd |  DIF Structure | Reserved |

Figure 8 — Signal type format

b through Bit 8: reserved for future purposes. (Default value is ‘0000 0000’b)

. These are

ts.

tes). When

reserved for future purposes. (Default value is ‘0’b)

through Bit 4: The indication bits of the DIF structure of the DV based compression stream.

'011’b - indicates that the DV based compression stream is a 25 Mbit/s structure.

’101’b - indicates that the DV based compression stream is a 50 Mbit/s structure.
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Other values are reserved.

* Bit 3 through Bit 0: reserved for future purposes. (Default value is ‘0000’b)

6.4.1.2.2 CDS Packet length
When the FEC word exists, the Packet length shall have the value 000000A4h (164 bytes).

When the FEC word does not exist, the Packet length shall have the value 000000A0h (160 bytes).
6.4.1.3 CDS Packet format

6.4.1.3.1_Qverview

Accordipg to the Packet type, the CDS Packet format of the DV based compression stream is showt-in figure 9.

31 0

CDS Packet Payload

FEC

Figure 9 — CDS Packet Format

6.4.1.3.2 CDS Packet payload (SMPTE)

The CDES Packet payload format is shown figure 10. The DIF block ID (ID0-2) and DIF block data are|specified in
SMPTE|314M (see reference []). A CDS Packet includes two DIF block data. In 525/60 system, one ¢gompressed
AV stream Object is composed of 750 CDS Packets (1500 DIF blocks) for 25 Mbit/s structure or 1500 CDS Packets
(3000 DJIF blocks) for 50 Mbit/s structure. In 625/50 system, one compressed AV stream Object is composed of 900
CDS P4ckets (1800 DIF blocks) for 25 Mbit/sistructure or 1800 CDS Packets (3600 DIF blocks) for 50 Mbit/s struc-
ture.

31 0
ID 0 |ID1 |ID2 |

DIF block data

D 0 |ID1 |ID2 |

DIF block data

Figure 10 — CDS Packet Payload format (SMPTE)
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6.4.1.3.3 FEC

The CDS Packet data is optionally protected by the Forward Error Correction (FEC). The FEC is a 4-byte code and
is located immediately after the CDS Packet payload when bit 29 of the Packet type is set to 0. The FEC applies to
the first byte through the last byte of the CDS Packet. A 4-byte Reed-Solomon error correction shall be used as the
method of FEC. The error management scheme is described in 6.3.

6.4.2 MPEG-TS

6.4.2.1 Overview

An instance of MPEG-TS over Fibre Channel is described below. The specification of MPEG-TS is defined in refer-
ence [3]_The MPEG-TS Packet is not based on the frame/field structure, but can be transported over the Container

as a Vid

6.4.2.2

6.4.2.2.

6.4.2.2.

Bit 3
Bit 3
Bit 2
Bit 2
Bit 2
Bit 2
Bit 2
Bit 2

the F

6.4.2.2.

Bits 15-

Bit 1

eo Object.
Stream Header

| Stream descriptor

1.1 Packet type

| = 0: The Packet Time Stamp word exists.

D) = 1: The byte count word does not exist.

D = 0 or 1: According to the error scheme which application of MPEG-TS transport adopts.
B = 1: The sub-Container is composed of multiple CDS Packets.

= 0 or 1: According to the relation of other Objects in-the Container.

b = 0: The CDS Packet size is fixed.

b, Bit 24: Default value '00’b

B through Bit 16: When the FEC word exists, the length of FEC shall have the value 04h (4 b
FC word does not exist, the length of EEC shall have the value 00h (0 bytes).

1.2 Stream type

B of the stream type is defined\as the signal type. The signal type format is shown in figure 11.

15 14 13 12 11 10 9 8
| TS Packet Structure | Reserved |

Figure 11 — Signal type format

b through Bit 13: the indication bits of MPEG-TS Packet structure as follows:

’000’b - indicates that the payload of the CDS Packet is a 188 byte MPEG-TS Packet.

tes). When

’100’b - indicates that the payload of the CDS Packet is a 204 byte DVB Packet format containing a 188
byte MPEG-TS Packet and a 16 byte Reed-Solomon (RS) error correction code. The DVB format is speci-

fied in ETS 300 429.

’101’b - indicates that the payload of the CDS Packet is a 204 byte Packet containing a 188 byte MPEG-TS

Packet and a 16 byte zero code.


https://iecnorm.com/api/?name=5a793d6989d2e00c3506195035229f4a

-42 - 14165-321 © ISO/IEC:2009(E)

— Other values are reserved.
* Bit 12 through Bit 8: reserved for future purposes (default value is ‘0000 0’b).
¢ Bit 7 through Bit 0: reserved for future purposes. (Default value is '0000 0000’b).

6.4.2.2.2 CDS Packet length

When the FEC word exists, the Packet length shall have the value 000000C4h (196 Bytes) or the value 000000D4h
(212 bytes).

When the FEC word does not exist, the Packet length shall have the value 000000COh (192 Bytes) or the value
000000DO0hN (208 bytes).

6.4.2.3 [CDS Packet format (MPEG-TS)

6.4.2.3.1 Overview
The CDB Packet format according to the Packet type of the MPEG-TS is shown in figure 12.

31 0
CDS Packet Time Stamp

CDS Packet payload

FEC

Figure 12 — CDS Packet format (MPEG-TS)

6.4.2.3.2 CDS Packet Time Stamp

CDS Packet Time Stamp is a 32-bit word< The reference clock frequency for the Packet Time Stamp is synchronized
with hoyse sync frequency.
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6.4.2.3.3 CDS Packet payload (TS Packet)

The CDS Packet payload format is shown figure 13. According to the TS Packet structure, the CDS Packet payload
is either a 188 byte MPEG-TS Packet or a 204 byte Packet containing a 16-byte RS error correction code or a
16-byte zero code.

31 0

188 byte MPEG-TS Packet

(A)

31 0

188 byte MPEG-TS Packet

16 byte RS ECC

(B)

31 0

188 byte MPEGZTS/Packet

16 byte zero code

(C)

Figure 13— CDS Packet format (TS Packet)

6.4.2.3.4 FEC

The CDPB Packet data is optionally-protected by the FEC which is a 4-byte code and is located immediately after the
CDS P4cket payload when bit\29 of the Packet type is set to 0. The FEC applies to the first byte through the last
byte of the CDS Packet. A4=byte Reed-Solomon error correction shall be used as the method of FEC. The error
managgment scheme is(described in 6.3.
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7 Frame Header Control Protocol

7.1 Overview

The Frame Header Control Protocol (FHCP) is a low-overhead mechanism for the transport of Containers in Fibre
Channel networks. FHCP utilizes FC-2 level properties and as a result, is optimized toward efficient, low-overhead
data transport. Alternatively, Simple Streaming Protocol described in clause 8 provides operator control such as
Start, Stop, Play, Pause, Resume. Nodes utilizing FHCP are considered to be constantly in the Play mode.

7.2 Network profile

7.21 Topology

FHCP shall be applicable to all FC topologies (e.g., point-to-point, arbitrated loop, and switched fabric)
7.2.2 Classes of service

FHCP shall be applicable to all FC classes of service.

7.2.3 Error handling

Error hgndling functions are not addressed by FCHP and shall be handled by ether means (e.g., out of Hetwork con-
trol or himan interface.)

7.2.4 $ource and Sink rules

The Video source and sink nodes on the network may support-other protocols (e.g., FC-VI, FCP, etc.),|but shall be
capable| of supporting transmission of Containers via FHCR.
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7.3 Frame header control fields
7.3.1 Overview

FHCP transport control of Containers shall be characterized by the states of the native control fields of the FC frame
header as depicted in figure 14.

Fibre Channel Frame

Fill Data Field Fill

1 Optional Headers L
SOF | FRAME HEADER P .| CRC EOF

Word(s) Expiramon/Security| Network | Association | Device PAYLOAD Fill Word(s)

Frame Header

R_CTL | DESTINATION ID [CS_CTL| SOURCEID | TYPE F_CTL SEQ_ID | DF_CTL | SEQ_CNT | OX_ID RX_ID Parameter

Sequence Count to

L———P Ensure Order of Videp

Content

» | ~Common Sequence ID
¥ {for Each FC-AV Container

»| End;. Sequence Bit(19) =1
for ‘Last FC frame of Container

Routing Bits =0100 (Video Data) 60h _(FC-AV)
Info Category = 0100 (Unsolicited Data)

\ 4

Figure 14.=FHCP Frame Header
7.3.2 Routing Control (R_CTL)

The R_CTL byte shall have its routing bits'set to ‘0100’b to designate Video Data. The information categ¢ry bits shall
be set t¢p ‘0100’b denoting Unsolicited Data.

7.3.3 Type
The Tyge code field shall be)set to 60h as is allocated to Container transfer.
7.3.4 IFrame Control(F_CTL)

Bit 19 of the Frame Control field shall be set for the last FC frame of a container. The state of this bit may be used
by the recipieént'node to denote the completion of a Container.

7.3.5 Sequencetdentifier(SEQ1D)

The Sequence Identifier field is set to a single value that identifies all FC frames of a container. This feature may be
used by the sink node for data management of the Container. No order information is implied by this field.
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7.3.6 Sequence Count (SEQ_CNT)

The Sequence Count field is a value that identifies the FC frame within a container. This feature may be used by the
sink node for data management of the Container.

7.3.7 Payload

The FC frame payload carries all the components of the Container (Container Header, Ancillary data, Object data).
7.4 Example FHCP network

An example FHCP network is the avionics system comprised of the following: on-board sensors such as radar and
other elgctro-optic devices (Video sources); one or more display heads (Video sinks); and, a fabric swit¢h. A simpli-

fied blogk diagram of such a network is given in figure 15. Functionally, the sink nodes receive the source Video data
in a streaming fashion and display the video in real time. Sensors are assumed to be controlled/by-extefnal means.

Sensor >
> Display
Sensor >
Fabric
Sensor > >~ Display
Sensor >

Figure 15 — Example FHCP network
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8 Simple Streaming protocol for SCMA

8.1 Overview

The Simple Streaming protocol provides a basic mechanism to transfer Content (AV frames or Containers) between
a client and a server.

A server shall be capable of retrieving Content by name and storing new Content by name. Servers do not initiate
any Stream establishment operations.

A client

usually does not have server capabilities, but that is not precluded in this architecture.

8.2 St
8.21 (
A Strea
A Strea
with sub

one or n

A Strea
no prov

opposit¢ mode.

The ser]
Streamq

8.2.2 $tream states

The foll
+ Play
+ Play
+ Play
The foll
* Red
* Red
* Red
8.2.3 |

ream establishment

Dverview

M is a control mechanism used to control the transfer of Content.
m shall be created between a client and a server to agree upon basic operational parameters
sequent Stream operations on Content and to exchange Content. Following'the establishment
hore Stream operations may occur between the client and the server.

M operates in either Play mode or Record mode. A single Stream.may operate in only one mo

sion in the architecture to change the Stream mode. A Streamrshall be torn down and re-estab

ver shall not permit two Streams on the same Content.ifn opposite modes. The server shall no
in Record mode on the same Content.

bwing states are defined for a Play mode Stream:
Idle
Pause
bwing states are defined for’a Record mode Stream:
ord Idle

ord
ord Pause

Fstablish Stream request

associated
Df a Stream,

He. There is
ished in the

t permit two

A client

shall initiate Stream-establishment when the client desires any. nvnhnngn of Content hy ennrling

n Establish

Stream request to the server. The Establish Stream request contains operational parameters that shall be valid and
agreed upon between the client and server prior to Stream establishment. Following successful Stream establish-
ment, the new Stream enters either the Play Idle state or the Record Idle state, depending on Stream mode re-
quested.
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8.2.4 Establish Stream response

If the Establish Stream request contains operational parameters that are valid and acceptable to the server, then a
positive Establish Stream response is sent to the client. This signals the client that Stream operations may begin.
The Stream remains in Play ldle state or Record Idle state at this point. The Stream may be torn down after this
point while in any state.

If the parameters are not valid or not agreed to by the server, the server shall send a negative Establish Stream
response to the client. The client may choose to send a modified request to the server and attempt to establish a
Stream using different operational parameters.

8.2.5 Content Attributes for Establish Stream operations

8.2.5.1 |Overview

Contentf Attributes are transported between the client and the server as part of the Establish Stream operation.

When specifying Play mode for an Establish Stream request, the Content Attributes shall be transporfed from the
server tp the client in the associated response.

When specifying Record mode for an Establish Stream requests, Content Attributes shall be transporfed from the
client to|the server in the request.

8.2.5.2 |Content Attributes for Play mode

Content Type: Specifies the Content type (audio frame, video frame,"AV frame, or Container).
Total Niumber of Frames: A count of the total number AV framés or Containers in the Content.
Total Time: Specifies the total running time at the normal presentation rate.

Frame $ize: Specifies the maximum AV frame or Container size in bytes.

Frame Rate: Specifies the normal presentation-rate.

Access| Control Field: reserved.

8.2.5.3 |Content Attributes for Record mode

Content Type: Specifies the Content type (audio frame, video frame, AV frame, or Container).
Total Niymber of Frames: A count of the total number AV frames or Containers in the Content.
Total Time: Specifies:the total running time at the normal presentation rate.

Frame $ize: Specifies the maximum AV frame or Container size in bytes.

Frame Rate? Specifies the normal presentation rate.

Access Control Field: Specifies write protected or not write protected.
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8.3 Stream Tear-down

8.3.1 Overview

The Stream Tear-down operation may be initiated by the client in any Stream state. As a result of this capability,

Stream

Tear-down may be an asynchronous operation.

Normally, when the client has completed Content Movement between the client and the server, the Stream
Tear-down request is sent by the client to the server. Following a successful Stream tear-down process, resources
belonging to the client and server that were associated with the Stream shall be released.

8.3.2 Stream Tear-down request

Following the exchange of Content between the client and the server, the client requests that the . Strs

down.
8.3.3

In respa
itive Str

he client requests this by sending a Stream Tear-down request to the server.

tream Tear-down response

bam Tear-down response to the client.

If the Sfream Identifier in the Stream Tear-down request does not match an existing active Stream ide

server g

Succes
the Stre

5ful completion of the Stream Tear-down request shall free any-Client and server resources ass
am.

8.4 Operations on established Streams

8.41 ¢

Followir
managse

A client

Dverview

g the establishment of a Stream, the client may request Stream operations with the server t
Content Movement transactions.

may use the following Stream op€rations. Some of these operations shall only be used with S

particular Stream mode (e.g., Play forStreams in Play mode).

ssociated with the client, the server shall respond with a negative.Stream Tear-down responsg.

pam be torn

nse to the Stream Tear-down request, the server indicates that the Stream is'torn down by sending a pos-

htifier in the

bciated with

b begin and

treams in a

+ Play
* Redord
+ Stop
+ Pause
* Regume
NOTE[- To simplify*the architecture, the Simple Streaming protocol does not define fast forward or rewind operations.

8.4.2 Tlay operation

To initiate a Play operation, a Play operation request shall be sent by a client to a server. The Play operation request
is valid only for Play mode Streams in the Play Idle state.

If the parameters in the Play operation request are acceptable to the server and the Stream exists in the correct
state, the server shall send a positive Play operation response to the client. The Stream makes the transition from
to Play Idle State to the Play state.
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The server may then initiate Content Movement transactions. No additional transactions between the client and
server are required before Content flows to the client.

A Play operation completes when:

¢ All the requested Content has been delivered to the client;
* When the client issues a Stop operation request to the server; or,
¢ When an error occurs during a Content Movement transaction.

When the Play operation completes normally, the server shall send an Operation Complete notification to the client,
and the stream makes the transition to the Play Idle state.

NOTE|- A Pause operation does not complete a Play operation; it merely halts Content Movement transactions
If the pgrameters in the Play operation request are unacceptable to the server (i.e., the Stream doés no} exist in the
server),|or the Stream, as viewed by the server, is not in the Play Idle state, the server shall send a ng¢gative Play
operatidn response to the client. If a Stream exists, it shall remain in its current state in the server, hpwever, the
server shall not initiate Content Movement transactions.

If an error is detected during the Play operation, the Play operation is complete."The Stream enters the Play Idle
state and the server shall terminate Content Movement transactions.

If the client detects an error, the client shall send an Operation Error notification to the server.
If the server detects an error, the server shall send an Operation Ertor notification to the client.
8.4.3 [Record operation

To initigte a Record operation, the client sends a Record operation request to the server to indicate tp the server
that the|client intends to start Content Movement transactions.

The Regord operation request is valid only for Record mode Streams in the Record Idle state.
If the pgrameters in the Record operation request are acceptable to the server and the Stream exists in the correct
state, the Stream makes the transition to.the Record state. The server shall send a positive Record dperation re-
sponse fo the client, and the client may-then initiate Content Movement transactions to the server.

A Recold operation completes when:

* All the requested Content has been delivered to the server;
¢ Wheh the client issues’a Stop operation request to the server; or,
*  Whep an error gecurs during a Content Movement transaction.

When a|Record.operation completes normally, the client shall send an Operation Complete notification fo the server
and the[stream shall make the transition to the Record Idle state.

NOTE — A Pause operation does not complete a Record operation; it merely halts Content Movement transactions.

If the parameters in the Record operation request are unacceptable to the server, the Stream does not exist, or the
Stream in the server is not in the Record Idle state, the server shall send a negative Record operation response to
the client. The Stream, if it exists, shall remain in its current state.
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If an error is detected during the Record operation, the steam shall enter the Record Idle state, and Content Move-
ment transactions are halted.

If the client detects an error, the client shall send an Operation Error notification to the server.

If the server detects an error, the server shall send an Operation Error notification to the client.

8.4.4 Stop operation

8.4.4.1 Overview

The Stop operation conS|sts ofa Stop operatlon request sent by a cllent and a Stop operatlon response sent by a
server. 3 ecord states,
respectively.

The client issues a Stop operation request to the server for a Stream in the Play mode to halt all Contenft Movement
transacfions from the server with an active Play operation request. The Stop operation request may be an asynchro-
nous operation for a Stream in Play mode.

For a Sfream in Record mode, the client shall terminate all Content Movement transactions before the [Stop opera-
tion reqliest is sent. The Stop operation request is not an asynchronous operationfor a Stream in Record mode.

8.4.4.2 [Stop operation in Play mode

For a Sfream in Play mode, a valid Stop operation request indicates to-the server that the Play operation is to be
terminafed. In this case, a positive Stop operation response indicates that the server has halted Content Movement
transacfions, and has caused the Stream to enter the Play Idle state. While in the Play Idle state, Play operations
may be [initiated by the client.

If the pgrameters in the Stop operation request are unagceptable to the server, the Stream does not gxist, or the
Stream |n the server is not in the Play state, the server’sends a negative Stop operation response to th¢ client. The
Stream,|if it exists, shall remain in its current state.

NOTE|- After a client sends a Stop operation request for a Stream in Play mode, the client may still receive Content transac-
tions ffom the server until the Stop operation response is received.

8.4.4.3 [Stop operation in Record mode

For an ¢xisting Stream in Record'mode, a valid Stop operation request indicates to the server that the client has
halted Gontent Movement transactions for the Stream and that the Record operation is to be terminated in the serv-
er.

For a vdlid Stop operation-request, the server shall send a positive Stop operation response to indicate that the serv-
er shalllaccept no mere Content Movement transactions from the client for the Stream, and causes the Stream to
enter the Record-dle state. While the Stream is in the Record Idle state, the client may initiate subseqyent Record
operatigns.

If the pgrameters in the Stop operation request are unacceptable to the server (i.e., the Stream does nof exist in the
server) or the Stream in the server is not in the Record state, the server shall send a negafive Stop operation re-
sponse to the client. The Stream, if it exists, shall remain in its current state.

8.4.4.4 Stop operation response

Following sending a Stop operation response, the server shall not release any resources associated with the
Stream, but may discard any state information about the prior Play or Record operation, except the Stream state.
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The Stream associated with a valid Stop operation request shall make the transition to the Play Idle state or Record
Idle state, as appropriate for the Stream mode.

8.4.5 Pause operation

8.4.5.1

Overview

The pause operation is valid for a Stream in Play mode or Record mode in the Play or Record states, respectively.
The pause operation is an asynchronous operation for the Stream in either state.

8.4.5.2

Pause operation in Play mode

For Streams in Play mode, a valid Pause operation request causes the server to halt Content Movement transac-

tions, and causes the Stream to enter the Play Pause state. The server shall maintain the appropriate

current

the cliemt. To indicate that a valid pause operation is complete, the server shall send a positive Paus
respons

NOTE
action

If the pz

Stream
The Stri

8.4.5.3

For Strq
ment transactions have been halted by the client, and causes the Stream to make the transition to
Pause 3

sponse o the client. The server shall maintain the appropriate state of the current Record operation so th
may resume following a subsequent valid Resume operation request.

If the pdrameters in the Pause operation requestiare unacceptable to the server, the Stream does not
Stream |in the server is not in the Record state; the server shall send a negative Pause operation resy
client. The Stream, if it exists, shall remain_in‘its current state.

8.4.5.4 |Pause operation response

Followirg sending a positive Pause’operation response, the server shall not release any resources ass|
the Strepm.

The Strgam associated (with a valid Pause operation request shall make the transition to the Play Pa
Record|Pause state, as-appropriate for the Stream mode.

8.4.6 Resume'operation

8.4.6.1 [Overview

The Resume operation is valid for a Play mode Stream in the Play Pause state or for a Record mode S

TPause operation request in Record mode

Play operation so that Playback may resume following a subsequent valid Resume operationT|
e to the client indicating the proper status.

— After a client sends a Pause operation request for a Stream in Play mode, the client_may still receive
from the server until the Pause operation response is received.

rameters in the Pause operation request are unacceptable to the seryver, the Stream does not
n the server is not in the Play state, the server shall send a negativePause operation response
am, if it exists, shall remain in its current state.

ams in Record mode, a valid Pause operation request¢shall indicate to the server that the Co

tate. To indicate that the pause operation is complete, the server shall send a positive Pause @

state of the
bquest from
e operation

ontent trans-

exist, or the
o the client.

htent Move-
the Record
peration re-
at recording

exist, or the
onse to the

pciated with

Ise state or

ream in the

Record Pause state, and causes Content Movement transactions between the client and the server to resume.

8.4.6.2

Resume operation request for Play mode

For Streams in Play mode and in the Play Pause state, a valid Resume operation request causes the Stream to
enter the Play state. When the server receives a valid Resume operation request, the server shall send a positive
Resume operation response to the client, and Content Movement transactions may resume.
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Content Movement transactions shall resume at the exact point after which they were halted by the previous Pause
operation request.

If the parameters in the Resume operation request are unacceptable to the server or the Stream in the server is not
in the Play Pause state, the server shall send a negative Resume operation response to the client. The Stream shall
remain in its current state.

8.4.6.3 Resume operation request in Record mode

For Streams in Record mode and in the Record Pause state, the Resume operation request indicates to the server
that Content Movement transactions are to begin and that recording is to resume. When the server receives the Re-
sume operation request, the Stream enters the Record state, a positive Resume operation response shall be sent

H Y n P ] s .
tO the Cl CITL, GUTTITTIU IVIUOVEITITTIU T altodUUuuUTTS Thidy TTOUITIC.

Contenf Movement transactions shall resume after the exact point where the Pause operation request was halted.
If the parameters in the Resume operation request are unacceptable to the server, the Stream,does not|exist, or the
Stream |n the server is not in the Record Pause state, the server shall send a negative Resume operatipn response
to the cljent. The Stream, if it exists, shall remain in its current state.

8.4.6.4 |IResume operation response

Following sending a positive Resume operation response, the server shalknot'release any resourceq associated
with the|Stream.

The Strgam associated with a valid Resume operation request shall make the transition to the Play state or to the
Record|state, as appropriate for the Stream mode.

8.5 Operation notifications
8.5.1 Overview

In additjon to operation requests, two asynchronous Operation notifications are defined by the Simplé¢ Streaming
protocol. An operation notification may be an asynchronous operation.

The opdration notifications are:

*  Opgration Complete notification
»  Opagration Error notification.

8.5.2 OQperation Complete notification

8.5.2.1 |Overview

The Operation Complete notification is sent by either the client or server, depending on the Stream m¢de (Play or
Record).

8.5.2.2 [Streams in Play mode

For Streams in Play mode, the Operation Complete notification is sent from the server to the client to indicate that
the Play operation is complete.

Following the last Content Movement transaction associated with a Play operation, the server shall send an Oper-
ation Complete notification to the client. When the client receives the Operation Complete notification, the Stream
makes the transition to the Play Idle state.
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The client may initiate subsequent Play requests while the Stream is in the Play Idle state.
There shall be no response to an Operation Complete notification for Streams in Play mode.

8.5.2.3 Streams in Record mode

For Streams in Record mode, the Operation Complete notification is sent from the client to the server when the Re-
cord operation completes.

When the last Content Movement transaction has occurred between the client and the server, the client shall send
an Operation Complete notification to the server. Upon receipt of the Operation Complete notification, the server
performs any necessary processing and the Stream makes the transition to the Record Idle state.

The client may initiate subsequent Record requests while in the Record Idle state.
There shall be no response to an Operation Complete notification for Streams in Record mode.
8.5.3 Operation Error notification

When ah error is detected during Play or Record operations in a Stream, the Operation Error notificafion shall be
used to[indicate the error condition to the non-detecting entity.

If the client detects an error, the client shall send an Operation Error notification to the server.
If the server detects an error, the server shall send an Operation Error-notification to the client.
The Strégam makes the transition to the Play Idle or Record Idlé state as appropriate to the Stream m¢de.

While infthe Play Idle or Record Idle state, the client may.initiate subsequent operation requests appropriate to the
Stream mode.

There shall be no response to an Operation Error:notification.
8.6 Cgntent Movement transactions

8.6.1 Overview

When a[Stream is in the Play state or in the Record state, Content Movement transactions may occur|until:
+ the Fequested operationscompletes,

+ a Stop operation request is processed,

* a Pause operation request is processed,

+ a Si:eam Tear-down request is processed, or

e an ¢rror is detected.

Depending onthe Stream mode, the client or the server assumes the role of the producer and the other the con-
sumer.

For the Play operation, the client assumes the role of the consumer and the server assumes the role of the producer.

For the Record operation, the client assumes the role of the producer and the server assumes the consumer the
other role.
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During each Content Movement transaction, one Audio frame, one Video frame, one AV frame, or one Container

compatible with the Stream Content Attributes shall be transferred from the producer to the consumer.
NOTE - Audio frames and Video frames may be quite large (on the order of several megabytes).

A Content Movement transaction consists of the following steps:

1. The producer initiates the Content Movement transaction. An AV frame or Container is transported
tent Movement transaction from the producer to the consumer.

in the Con-

2. After the last Content Movement transaction, an Operation Complete notification shall be sent from the pro-

ducer to the consumer to indicate completion of all Content Movement transactions.

3. Ifan error is detected, the detecting entity (client or server) shall send an Operation Error notification to the

othérentity.

8.6.2 Content Movement request

A specific Content Movement request is not used in SCMA. Successful completion of a Play operation
Record [operation request is sufficient to start Content Movement (i.e., implicit permission to begin Co
ment trgnsactions).

For a Play operation, receipt of the Play operation request followed by sending a positive Play operatig
grants germission to the producer (server) to start Content transfer. No Content-Movement shall occur
sends al negative Play operation response.

For a Rgcord operation, sending a Record operation request followed.by receipt of a positive Record @
sponse grants permission to the producer (client) to start Content transfer. No Content Movement shal
server sends a negative Record operation response.

8.6.3 Content Movement response

A specific Content Movement response is not used inzSCMA.

When ajl Content Movement transaction(s) for.an operation are complete, the producer shall send a
Complete notification to the client indicating ¢efpletion of all Content Movement transactions for the op
Operatipn Complete notification indicates, the successful or unsuccessful completion of the Conten
transacfions. If an error is detected, and Operation Error notification shall be sent by either the produce
sumer.

request or a
htent Move-

n response
f the server

peration re-
occur if the

n Operation
bration. The
Movement
For the con-
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8.7 Simple Streaming data format

8.7.1 Overview

The data formats that are associated with the Simple Streaming protocol are defined. Simple Streaming requests,
responses, and notifications are transported using the Simple Streaming Request/Response block (SSRB). The
SSRB is independent from the underlying transport and is transferred between the FC-AV client and the Video serv-

er.

8.7.2 SSRB format

8.7.2.1 Overview

The gerjeral format of the SSRB is shown in table 8.

Table 8 — SSRB Format

Word Byte 0 Byte 1 Byte 2 Byte 3
0 Revision Reserved Request-Identifier
1 Streaming Operation codes Reserved
2 Reserved Reason Code R::;Z:a%zie Vendor Unique
3-n Operation specific data (payload)

8.7.2.2 |Revision field
This field denotes the revision of the SSRB. This field shall be set to a value of 01h.

8.7.2.3 |Request Identifier

This field is a 16 bit unsigned integer that provides an identifier for a given request or notification. For r¢quests and

notificat|ons, it is the responsibility of the originator of the request or notification to set this value. For re

value shall be identical to the value specified in the associated request.

Eponses the
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8.7.2.4 Streaming Operation code

This field contains the Streaming Operation code which specifies whether the SSRB is a request, response, or no-
tification. Table 9 specifies the Streaming Operation codes.

Table 9 — Streaming Operation codes

Encoded Value Description
OOt(())1h Streaming Operation request codes
7EEEh (see table 10 for specific codes)
800th Streaming-Operatiom Tesponse - Negative
8002h Streaming Operation response - Positive
FFFEhQ Streaming Notification - Operation Error
FFFFh Streaming Notification - Operation Complete

other values Reserved

8.7.2.5 |Reason Code field

The Reason Code field shall designate the Reason Code associated with/a negative Streaming Operatign response.

8.7.2.6 [Reason Code explanation
The Reason Code explanation field shall designate a Reasan’' Code explanation associated with a negative Stream-
ing Operation response.
8.7.2.7 [Vendor Unique field
The Vendor Unique field shall designate a vender unique explanation associated with a negative Stregming Oper-
ation regponse.

8.7.2.8 |Operation specific data

See 8.7|5 for operation of specific.data (payloads).
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8.7.3 Simple Streaming operation requests

Table 10 indicates the valid Simple Streaming operation requests and their associated operation codes and payload
contents.

Table 10 — Simple Streaming operation requests

. _ Request Positive Response
Code | Mnemonic Description Attributes Attributes
Content
0101h ESST Establish Stream Name, Stream Stream ID, Stream
Parameters

Parameters

0201h STP Stop Stream ID Nul

0202h PAS Pause Stream ID Null

0203h RSM Resume Stream ID Null
Stream ID,

0204h PLY Play Play Null
Parameters

0205h RCD Record Stream 1D Null

0300h TDST Tear-Down Stream Stream 1D Null

8.7.4 $imple Streaming responses

8.7.4.1 [Overview
Two types of responses are returned by the server tothe client as follows:
1. Nedative Operation response

2. Posjtive Operation response.

8.7.4.2 |Negative operation response

When the server is unable to perform a requested operation, a negative operation response is sent from the server
to the cljent. Negative operation responses specify a Reason Code of 09h (Unable to perform operatioh request).
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Table 11 contains the Reason Code explanations for Simple Streaming operations.

Table 11 — Reason Code explanation

Encoded Value Description
00h No Additional Explanation
01h Invalid Stream Parameters
02h Content with Specified ID Not Found
03h Server Resources Not Available to Create Stream
04h Invalid SSRB
05h Operation Not Initiated - Stream Not Available
10h Stream Not Resumed - Not in Proper State
11h Stream Not Paused - Not in Proper State
12h Stream Not Stopped - Not in ProperState
20h Invalid Play Parameters
30h Server Resources Not Available to Perform Operation
others Reserved

8.7.4.3 |Positive Operation response

When the server has successfully initiated a Play, or Record operation, a Positive Operation response i$ sent to the
client indlicating that the requested operation hasbeen initiated. When the server has successfully completed a Stop,
Pause, pr Resume operation, a Positive Operation response is sent to the client indicating that the reqyested oper-
ation has been completed.

8.7.5 $imple Streaming operation-data

8.7.5.1 |Overview

Simple Streaming operation requests and responses may contain data as a payload in the SSRB. [The Simple
Streaming operations performed by the server and their associated payloads are described below.
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8.7.5.2 Establish Stream (ESST) operation

8.7.5.2.1 Overview
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The server shall, when it receives an Establish Stream operation request, create the specified Stream as shown in

table 12.

Table 12 — ESST Request payload

Item

Size (Bytes)

Stream Mode

1

Reserved e}
Content Name 256
Content Attributes (Record Mode Only) 64

The format of the ESST Response Payload is shown in table 13.

Table 13 — ESST Response payload

Item

Size (Bytes)

Stream Identifier

4

Content Attributes (Play Mode Only)

64

8.7.5.2.2 Stream Mode

The Str

vided béglow:

01h|- Play Mode Stream
02h|- Record Mode Stream
other values - reserved

8.7.5.2.3 Content name

The format of the Content name is_depicted in table 14.

Table 14 — Content Name

am Mode field specifies whether the Stream isca)Play mode or Record mode Stream. The valyies are pro-

Item

Size (Bytes)

Content Name Length (m)

1

Content Name

m

Raocarvad
~eServea

255-m
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8.7.5.2.4 Content Attributes

The format of the Content Attributes structure is provide in table 15. Frames generically refer to either AV frames,
or Containers.

Table 15 — Content Attributes

Item Size (Bytes)

Reserved 1
Content Type 1
Access Control Field 1
Frame Rate 1
Total Frames 4
Maximum Frame Size 4
Total Time 8
Reserved 44

8.7.5.2.4.1 Content Type

This field specifies the type of Content. Valid values are:

01h[- Audio frame
02h|- Video frame
03h|[- AV frame

04h[- FC-AV Container
other values - reserved.

8.7.5.2.4.2 Access Control Field

This field specifies Access Control attributes associated with the Content. This field is only valid for Record mode
Stream Requests. The valid values are:

01h|- not write protected
02h|- write protected
other values - reserved.

If the client designates the/ Content as write protected, the server shall not allow the Content to be overjwritten by a
subsequient Record operation.

8.7.5.2.4.3 Framerate

This field specifies the rate at which the AV frames or Containers shall be processed. The encoded values are the
same a$ the'Video Frame Rate field defined in 5.4.1 table 2.

8.7.5.2.4.4 Total frames

This field specifies the total number of AV frames or Containers for a given piece of Content.

8.7.5.2.4.5 Maximum frame size

This field specifies the maximum AV frame or Container size in bytes for a given piece of Content.
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8.7.5.2.4.6 Total Time

This field specifies the total running time for a given piece of Content in seconds. The format of the timer is described
in the FC-PH Expiration Timer which is a 64-bit fixed point number valued in seconds.

8.7.5.2.5 Stream ldentifier

The Stream Identifier uniquely identifies the Stream with respect to the server. The value is provided by the server
in response to an Establish Stream Request operation.

8.7.5.3 Tear-Down Stream (TDST) operation

The server shall, when it receives a Tear-Down Stream operation request, tear down the specified Stream. The for-

mat of t

TRQT n Il (] 1 o | 40
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Table 16 — TDST Request payload
Item Size (Bytes)

Stream Identifier 4

The TDET response payload shall be null.

8.7.5.4 [Stop (STP) operation

The sen

er shall, when it receives a Stop operation request, perform the stop‘operation on the specified

format gf the STP request payload is shown in table 17.

Table 17 — STP Request payload
Item Size (Bytes)

Stream ID 4

The Stop response payload shall be null.

8.7.5.5 |Pause (PAS) operation

The senver shall, when it receives a Pause operation request perform the pause operation on th

Stream The format of the PAS request payload is shown in table 18.

The PaT
8.7.5.6

The FC1AY server shall, when it receives a Resume operation request perform the resume operation g

fied Stre

Table 18 — PAS Request payload
Item Size (Bytes)

Stream ID 4

se response payload shall be null.

Resume-(RSM) operation

am?The format of the RSM request payload is shown in table 19.

Btream. The

e specified

n the speci-

The Res

Table 19 — RSM Request payload
Item Size (Bytes)

Stream ID 4

ume response payload shall be null.
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8.7.5.7 Play (PLY) operation
8.7.5.7.1 Overview

The server shall, when it receives a Play operation request initiate the Play operation on the specified Stream. The
format of the PLY request payload is shown in table 20 and in table 21.

Table 20 — PLY Request payload

Item Size (Bytes)
Stream ID 4
Dlay Parameters 84

Table 21 — Play parameters

Item Size (Bytes)
Format 1
Reserved 3
Begin Relative Frame 4
End Relative Frame 4
Begin Relative Time 8
End Relative Time 8
Reserved 36

8.7.5.7.2 Format field

The format field specifies how the server interprets the remaining Play parameters:

01h]- the entire piece of Content is played back. Remaining Play parameters shall be ignored.
02h|- the Begin Relative Frame and End Relative Frame fields specify the range of frames to be played back.
Thel Content is played back from the frame specified in the Begin Relative Frame field to the frame specified in
the End Relative Frame“field.
03h|- the Begin Rélative Time and End Relative Time fields specify the range of frames to be played back. The
Content is played back from the relative time specified in the Begin Relative Time field to the relative time spec-
ifieq in the End Relative Time field.
other values™ Reserved.

8.7.5.7.3 Begin Relative Range field

The Begin Relative Range field indicates to the server the beginning frame number for playback.

8.7.5.7.4 End Relative Range field

The End Relative Range field indicates to the server the ending frame number for playback. If the end relative frame
number is smaller than the begin relative frame number, a negative response is sent to the client indicating invalid
Play parameters.
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8.7.5.7.5 Begin Relative Time field
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The Begin Relative Time field indicates to the server the beginning relative time for playback.

8.7.5.7.6 End Relative Time field

The End Relative Time field indicates to the server the ending relative time for playback. If the end relative time is
smaller than the begin relative time, a negative response is sent to the client indicating invalid Play parameters.

The Play response payload shall be null.

8.7.5.8 Record (RCD) operation

L LL L b - . (] i - b - 4L . L i bl - o+
The seryer-st i, WITSTTIT TECeIVES a \eTorad operatiom requestmitiate tne "eTora operatiom o the-SpPett ied Stream.

The format of the RCD request payload is shown in table 22.

Table 22 — PLY Request payload

Item

Size (Bytes)

Stream ID

4

The Regord response payload shall be null.

8.7.6 $imple Streaming Notifications

Table 28 indicates the valid Simple Streaming Notifications and their associated codes and payload Cgntents.

Table 23 — Simple Streaming Notifications

Notification
Code Mnemonic Description Attributes
FFFE NOE Operation Error Operation Errof
Reason Code
FFFF NOC Operations Complete Null

The format of the Operation Error reason and Operation Error codes is shown in table 24 and table 25

Table 24 — Operation Error Reason Code

Item

Size (Bytes)

Error Code

1

Reserved

3
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Table 25 — Operation Error codes

Encoded Values Description
00h No Additional explanation
01h Client Detected Resource error
02h Client Detected Transport error
03h Client Detected Processing error
11h Server Detected Resource error
12h Server Detected Transport error
t3h Server Detected Processing error

other values Reserved
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9 Simple Streaming protocol - SCSI-3 FCP mapping

9.1 Overview

The Simple Streaming protocol is mapped to the SCSI-3 FCP transport. Both Simple Streaming operations and Con-
tent Movement transactions are mapped to the FCP transport—-referred to as the Simple Content Movement Ar-

chitectu

re (SCMA). The client and server shall each implement the role of initiator and target.

As a target, the client and server shall both implement at least one logical unit that supports the processor device

class. T

he device server for the logical unit shall support the following commands.

The operational processor type command for SCMA operations is the Send command. Other commands required

by the v|

There a
SCMA t

Accordi

Fe no optional SCSI-3 commands, command functions, mode pages, log pages or inquiry data
hat are not required by any applicable technical report.

ng to SCSI-3 FCP, if both the initiator and target during process login agree that they can s

arious SCSI-3 standards that are applicable to the processor peripheral device class shall be inhplemented.

required by

ippress the

FCP_XKFER_RDY IU for the first burst of a Send command, the client and server shall‘operate in this mpode.
Accordipg to SCSI-3 FCP, if either the client or the server cannot suppress the FCP_XFER_RDY IU for the first burst
of a Send command, the operations shall follow the protocol as described in 9.3 through 9.12.

9.2 Cljent and Server requirements

9.2.1 Classes of service

SCMA is restricted only to a class of service common to the client, the server and any intervening swit¢hed fabric.
9.2.2 Topology

There afe no topology restrictions for SCMA, except as may be imposed by the class of service used.

9.2.3 Quality of Service for Classes 1, 2,\and 3

Quality pf Service guarantees shall notlbe made for Classes 2 and 3. For Class 1, each producer shall eter trans-
mission|of Content Movement transaetions to maintain the agreed upon arrival rate in the Content Attfibutes for a
Stream.

9.2.4 AQuality of Servicefor Class 4

The Qo$ server in the fabric (well-known address FFFFF9h) shall be responsible to meter credit for the Yirtual circuit
for a Stream. It is the-responsibility of the producer to respond to the VC_RDY's for the virtual circuit asspciated with
a Streain to maintain a proper arrival rate at the consumer.

9.2.5 Login

9.2.5.1 Fabric Login

When a fabric is present and the client and server are connected to the fabric, they shall use appropriate explicit
login protocols to establish access to the fabric. These transactions are outside the scope of this standard.


https://iecnorm.com/api/?name=5a793d6989d2e00c3506195035229f4a

14165-321 © ISO/IEC:2009(E) - 67—

9.2.5.2 Port Login

The client shall complete explicit Port Login with any server it intends to generate SCMA operations with. The server
is not required to attempt port login to any client. These transactions are outside the scope of this standard.

NOTE - Explicit Port Login is a requirement of SCSI-3 FCP even though it is not required for Class 3 operation.

9.2.5.3 Process Login

Process Login is required by SCSI-3 FCP using the parameters specified in the SCSI-3 FCP standard. For this map-
ping, the client and the server shall both declare that they are initiator and target mode capable. For other parame-
ters of the PRLI ELS, see SCSI-3 FCP and any appropriate technical report (e.g., FC-PLDA or FC-FLA).

9.3 Edtablish Stream operation using SCSI-3 FCP

9.3.1 Overview

An Establish Stream operation is mapped to FCP as a Record operation request and a Record operatipn response

as shown in table 26.

Table 26 — Establish Stream operation

Client U Server
Command request T1, FCP_CMND -->
<--11, FCP_XFER_RDY (Prepare for data transfer)
Ektablish Stream request T6, FCP_DATA --> (Receive requedt)
(Indicate command completion) <-- 14, FCP_RSP Send status
<--T1,ECP_CMND Command requgst
(Hrepare for data transfer) 1, FERXFER_RDY -->
(Receive response) <i- T6, FCP_DATA Establish Stream regponse
Send status 4, FCP_RSP --> (Indicate command completion)

9.3.2 [Establish Stream request

An FCP[ CMND T1 IU is sent framthe client initiator to the server processor logical unit containing a sen

to the sérver.

The seryer transfers an ECP_XFER_RDY 11 U to the client requesting data for the send command.
The client sends the Establish Stream request to the server in the FCP_Data T6 1U.

The serper sends an FCP_RSP 14 [U to the client indicating good status. Good status does not mean
tablish $tream request is accepted. Good status only means that the request was received correctly.

d command

that the Es-

Establish Stream request parameters:

* Request Identifier: uniquely identifies an Establish Stream request from the point of view of the Client. The
identifier is not guaranteed to be unique at the server across multiple clients. The client shall use a Request
identifier that is different than that associated with any active Stream. A Request Identifier may be reused after

a Stream is successfully torn down.
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Content Name: identifies the Content requested from a server or to be sent to a server. For a Play mode
Stream, the Content Name shall specify an existing piece of Content located on the server. (See Stream mode.)
If Content with the specified name does not exist on the server or it exists but is not available to this client, the
request shall be rejected with a negative Establish Stream response. For a Record mode Stream the Content
Name specifies the name of the Content to be created. If Content with the specified name already exists on the
server and the Content is not write-protected on the server, then the Content shall be replaced. If Content with
the specified name already exists on the server and the Content is not write-protected on the server, the request
shall be rejected with a negative Establish Stream response.

Stream mode: specifies the mode of operation for the specified Stream requested by the client. The two valid

Stream modes are Play mode and Record mode.

e Conten butes-for-Record-mode:
(see|8.2.5.3). These parameters shall not
present in the Establish Stream request for a Stream mode of Play, the server shall ignore them:
9.3.3 [Establish Stream response
An FCP[ CMND T1 IU is sent from the server initiator to the client processor logical unit.containing a sen
to the server.

The client transfers an FCP_XFER_RDY |1 IU to the server requesting data for the send command.
The seryer sends the Establish Stream response to the client in the FCP_"Data T6 IU.

The clight sends an FCP_RSP 14 U to the server indicating good status. Good status does not mean
tablish $tream response is accepted. Good status only means thatthe response was received correctl

Establigh Stream response parameters:

Requiest Identifier: the value sent by the client in the-Establish Stream request in the Request Iden

the Malue assigned to any active Stream with the same client. The server is not required to assign S
tifiers that are unique between twotor more clients. If the Response type is negative, the client sh
Stream Identifier as not meanijngful.

Stream mode: contains the Stream mode of operation requested by the client in the Establish Strg
whether the Responsetype is positive or negative. The two valid Stream modes are Play mode
modeg. If the Stream mode returned by the server is different than that requested by the client in tf
Stream request, theclient shall issue a Stream Tear-down request.

Con
(see
are

tent Attributes for Play mode: specifies the basic attributes associated with a piece
8.2.5,2)>»These parameters shall not be specified for Record mode Stream requests. If these
resent in the Establish Stream response for a Stream mode of Record, the client shall ignore t

of Content
hmeters are

d command

that the Es-
Y.

tifier.

is positive.
fferent from
tream lden-
all treat the

am request
hnd Record
e Establish

of Content
parameters
hem.

Reason Coderif the Response type 15 negative, the Reason Code contains additionatmformation
client manage the negative response. Values: see table 11.

to help the
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9.4 Stream Tear-down operation using SCSI-3 FCP

9.4.1 Overview

A Stream Tear-down operation is mapped to FCP as a Stream Tear-down operation request and a Stream

Tear-down response as shown in table 27.

Table 27 — Stream Tear-down operation

Client U Server
Command request T1, FCP_CMND -->
<--11,. FCP_XFER_RDY (Prepare for data transfer)
Stfeam Tear-down request T6, FCP_DATA --> (Receive reguedt)
(Indicate command completion) <--14, FCP_RSP Senddstatus
<--T1, FCP_CMND Command requgst
(Hrepare for data transfer) 1, FCP_XFER_RDY -->
(Receive response) <--T6, FCP_DATA Stream Tear-down regponse
Send status 4, FCP_RSP --> (Indicate command completion)
9.4.2 $tream Tear-down request
An FCP[ CMND T1 IU is sent from the client initiator to the server precessor logical unit containing a send command
to the server.
The seryer transfers an FCP_XFER_RDY IU to the clientxequesting data for the send command.
The client sends the Stream Tear-down request to.the’server in the FCP_Data T6 1U.
The seryer sends an FCP_RSP 14 1U to the clientindicating good status. Good status does not mean thaf the Stream
Tear-down request is accepted. Good statusionly means that the request was received correctly.
Stream|Tear-down request parameter:
* Stream ldentifier: contains the Stream identifier assigned by the server in the Establish Stream response.
9.4.3 $tream Tear-down-response
d command

The client sends an FCP_RSP 14 |U to the server indicating good status. Good status does not mean that the Stream
Tear-down response is accepted. Good status only means that the response was received correctly.
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Stream Tear-down response parameters:
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* Stream Identifier: shall be the same value as that used in the Stream Tear-down request associated with this

response.

* Response type: shall be set to positive or negative.

* Reason Code: if the Response type is negative, the Reason Code contains additional information to help the
client manage the negative response. Values: see table 11.

9.5 Play operation using SCSI-3 FCP

9.5.1 Overview

A Play dperation is mapped to FCP as a Play operation request and a Play operation response as showr] in table 28.
Table 28 — Play operation
Client U Server
Command request T1, FCP_CMND -->
<--11, FCP_XFER_RDY (Prepare for data transfer)
Play request T6, FCP_DATA --> (Receive requedt)
(Indicate command completion) <--14, FCP_RSP Send status
<--T1, FCP_CMND Command requgst
(Hrepare for data transfer) 1, FCP_XFER_RDY -->
(Receive response) <-- T6, FCP<DATA Play response
Send status 4, FCR-RSP --> (Indicate command completion)
9.5.2 Play operation request
An FCP[ CMND T1 IU is sent from the clientiinitiator to the server processor logical unit containing a send command
to the server.
The seryer transfers an FCP_XFERXRDY 11 U to the client requesting data for the send command.
The client sends the Play operation request to the server in the FCP_Data T6 IU.
The seryer sends an FCP) RSP 14 1U to the client indicating good status. Good status does not mean that the Play
operatidn request is @ccépted. Good status only means that the request was received correctly.
Play operation-request parameters:
. StreTm ldentifier: specifies the Stream |dentifier assigned by the server to an active Stream in play] mode.

* Play Range type: the Play Range type specified the unit of measure for the Play Range field. The valid units of
measure are Frame Count or Relative Time Units.

¢ Play range: the starting Frame Count or Relative Time for the Play operation.
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9.5.3 Play operation response

An FCP_CMND T1 IU is sent from the server initiator to the client processor logical unit containing a send command
to the server.

The client transfers an FCP_XFER_RDY I1 IU to the server requesting data for the send command.
The server sends the Play operation response to the client in the FCP_Data T6 1U.

The client sends an FCP_RSP 14 |U to the server indicating good status. Good status does not mean that the Play
operation response is accepted. Good status only means that the response was received correctly.

Play o;tration response parameters:

* Stream ldentifier: shall be the same value as that used in Play operation request assoeiated With this re-
sporjse.

. Res]onse type: shall be set to positive or negative.

* Reagon Code: if the Response type is negative, the Reason Code contains additional informatior] to help the
client manage the negative response. Values: see table 11.
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9.6 Record operation using SCSI-3 FCP
9.6.1 Overview

A Record operation is mapped to FCP as a Record operation request and a Record operation response as shown
in table 29.

Table 29 — Record operation

Client U Server
Command request T1, FCP_CMND -->
<--11,. FCP_XFER_RDY (Prepare for data transfer)
Record request T6, FCP_DATA --> (Receive reguedt)
(Indicate command completion) <--14, FCP_RSP Senddstatus
<--T1, FCP_CMND Command requgst
(Hrepare for data transfer) 1, FCP_XFER_RDY -->
(Receive response) <--T6, FCP_DATA Record responge
Send status 4, FCP_RSP --> (Indicate command completion)

9.6.2 |Record operation request

An FCP[ CMND T1 IU is sent from the client initiator to the server precessor logical unit containing a send command
to the server.

The seryer transfers an FCP_XFER_RDY 11 U to the client requesting data for the send command.
The client sends the Record operation request to the'server in the FCP_Data T6 IU.

The seryer sends an FCP_RSP 14 1U to the clientindicating good status. Good status does not mean thaf the Record
operatidn request is accepted. Good status-enly means that the request was received correctly.

Record|operation request parameter:

» Stream ldentifier: assigned by the server to an active Stream in Play mode or Record mode.
9.6.3 [Record operationresponse

An FCP| CMND T1 IU'is sent from the server initiator to the client processor logical unit containing a send command
to the server.

The client transfers an FCP_XFER_RDY |1 IU to the server requesting data for the send command.

The se

The client sends an FCP_RSP 14 |U to the server indicating good status. Good status does not mean that the Record
operation response is accepted. Good status only means that the response was received correctly.

Record operation response parameters:

e Stream ldentifier: shall be the same value as that used in Record operation request associated with this re-
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* Response type: shall be set to positive or negative.

¢ Reason Code: if the Response type is negative, the Reason Code contains additional information to help the
client manage the negative response. Values: see table 11.

9.7 Stop operation using SCSI-3 FCP

9.71

General

A Stop operation is mapped to FCP as a Stop operation request and a Stop operation response as shown in

table 30

Table 30 — Stop operation

Client U Server
Command request T1, FCP_CMND -->
<--11, FCP_XFER_RDY (Prepare for data trgnsfer)
Stop request T6, FCP_DATA --> (Receive requedt)
(Indicate command completion) <-- 14, FCP_RSP Send status
<--T1, FCP_CMND Command requgst
(Hrepare for data transfer) 1, FCP_XFER_RDY >
(Receive response) <--T6, FCP_DATA Stop response
Send status 14, FCP_RSP --> (Indicate command completion)
9.7.2 $top operation Request
An FCP[ CMND T1 IU is sent from the client initiator to the server processor logical unit containing a send command

to the s¢

rver.

The seryer transfers an FCP_XFER_RDY-11 IU to the client requesting data for the send command.

The client sends the Stop operation'request to the server in the FCP_Data T6 1U.

The ser

er sends an FCP_RSP 14 |U to the client indicating good status. Good status does not mean t
operatidn request is accepted. Good status only means that the request was received correctly.

Stop operation request parameter:

e Stre
9.7.3 L

m ldentifier: specifies the Stream identifier assigned by the server to an active Stream in play

top.operation response

hat the Stop

mode.

An FCP_CMND T1 IU is sent from the server initiator to the client processor logical unit containing a send command

to the se

rver.

The client transfers an FCP_XFER_RDY I1 IU to the server requesting data for the send command.

The server sends the Stop operation response to the client in the FCP_Data T6 IU.
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The client sends an FCP_RSP 14 U to the server indicating good status. Good status does not mean that the Stop
operation response is accepted. Good status only means that the response was received correctly.

Stop operation response parameters:

* Stream ldentifier: shall be the same value as that used in Stop operation request associated with this re-

sponse.

* Response type: shall be set to positive or negative.

* Reason Code: if the Response type is negative, the Reason Code contains additional information to help the

client manage the negative response. Values: see table 11.

9.8 Pduse operation using SCSI-3 FCP

9.8.1 Overview

A Pause operation is mapped to FCP as a Pause operation request and a Pause operation response as shown in
table 31|.
Table 31 — Pause operation
Client U Server
Command request T1, FCP_CMND -->
<--11, FCP_XFER_RDY (Prepare for data transfer)
Pause request T6, FCP_DATA --> (Receive requedt)
(Indicate command completion) <-- 14, FCP_RSP Send status
<--T1,ECP_CMND Command requgst
(Hrepare for data transfer) 1, FERXFER_RDY -->
(Receive response) <s T6, FCP_DATA Pause responsge
Send status 4, FCP_RSP --> (Indicate command completion)
9.8.2 Pause operation request
An FCP[ CMND T1 IU is sent frantthe client initiator to the server processor logical unit containing a send command
to the server.
The seryer transfers an ECP_XFER_RDY 11 U to the client requesting data for the send command.
The client sends, the Pause operation request to the server in the FCP_Data T6 IU.
The seryer sends an FCP_RSP 14 1U to the client indicating good status. Good status does not mean that the Pause

operatign.reguest is accepted. Good status only means that the request was received correctly.

Pause operation request parameter:

» Stream ldentifier: assigned by the server to an active Stream in play mode or Record mode.



https://iecnorm.com/api/?name=5a793d6989d2e00c3506195035229f4a

14165-321 © ISO/IEC:2009(E) -75-

9.8.3 Pause operation response

An FCP_CMND T1 IU is sent from the server initiator to the client processor logical unit containing a send command
to the server.

The client transfers an FCP_XFER_RDY I1 IU to the server requesting data for the send command.
The server sends the Pause operation response to the client in the FCP_Data T6 1U.

The client sends an FCP_RSP 14 U to the server indicating good status. Good status does not mean that the Pause
operation response is accepted. Good status only means that the response was received correctly.

Pause tperation response parameters:

« Stream Identifier: shall be the same value as that used in Pause operation request associated Wwith this re-
sporjse.

. Res]onse type: shall be set to positive or negative.

* Reagon Code: if the Response type is negative, the Reason Code contains additional informatior] to help the
clienf manage the negative response. Values: see table 11
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9.9 Resume operation using SCSI-3 FCP

9.9.1 Overview

14165-321 © ISO/IEC:2009(E)

A Resume operation is mapped to FCP as a Resume operation request and a Resume operation response as
shown in table 32.

Table 32 — Resume operation

Client U Server
Command request T1, FCP_CMND -->
<--11,. FCP_XFER_RDY (Prepare for data transfer)
Resume request T6, FCP_DATA --> (Receive reguedt)
(Indicate command completion) <--14, FCP_RSP Senddstatus
<--T1, FCP_CMND Command requgst
(Hrepare for data transfer) 1, FCP_XFER_RDY -->
(Receive response) <--T6, FCP_DATA Resume responsge
Send status 14, FCP_RSP --> (Indicate command completion)
9.9.2 Resume operation request
An FCP[ CMND T1 IU is sent from the client initiator to the server precessor logical unit containing a send command
to the server.
The seryer transfers an FCP_XFER_RDY 11 U to the client requesting data for the send command.
The client sends the Resume operation request to:thé’server in the FCP_Data T6 IU.
The seryer sends an FCP_RSP 14 U to the client indicating good status. Good status does not mean that the oper-
ation nqtification complete is accepted. Good status only means that the request was received correctly.

Resum

operation request parameter:

» Stream ldentifier: assigned by the server to an active Streaming Protocol in Play mode or Record ode.

9.9.3

An FCP| CMND T1 IU'is sent from the server initiator to the client processor logical unit containing a sen

to the s

The cli

The se

esume operation-response

rver.

t transfers an FCP_XFER_RDY I1 IU to the server requesting data for the send command.

d command

The client sends an FCP_RSP 4 IU to the server indicating good status. Good status does not mean that the Re-
sume operation response is accepted. Good status only means that the response was received correctly.

Resume operation response parameters:

¢ Stream ldentifier: shall be the same value as that used in Resume operation request associated with this re-
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sponse.
* Response type: shall be set to positive or negative.

¢ Reason Code: if the Response type is negative, the Reason Code contains additional information to help the
client manage the negative response. Values: see table 11.

9.10 Operation Complete notification using SCSI-3 FCP

An Operation Complete notification is mapped to FCP as a Resume operation request and a Resume operation re-
sponse as shown in table 33.

Table 33— Q tion Complete nofificai

Client U Server
<--T1, FCP_CMND Command requgst
(Hrepare for data transfer) 1, FCP_XFER_RDY -->
(Receive notification) <--T6, FCP_DATA Operation Complete nqtification
Send status 14, FCP_RSP --> (Indicate command completion)

An FCP[ CMND T1 IU is sent from the server initiator to the client processor logical unit containing a send command
to the server.

The client transfers an FCP_XFER_RDY I1 IU to the server requesting_data for the send command.
The seryer sends the Operation Complete notification to the client in the FCP_Data T6 IU.

The clight sends an FCP_RSP 14 |U to the server indicating{good status. Good status does not mean that the Op-
eration Complete notification is accepted. Good status.only means that the notification was received cqrrectly.

There id no response to an Operation Complete nofification.

Operation Complete notification parameters:
» Stream ldentifier: value shall be the.associated with the operation that has completed.

* Response type: shall be set to.positive.
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Operation Error notification using SCSI-3 FCP
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An Operation Error notification is mapped to FCP as a Resume operation request and a Resume operation response

as shown in table 34.

Table 34 — Operation Complete notification

Client

U

Server

<--T1, FCP_CMND

Command request

(Prepare for data transfer)

1, FCP_XFER_RDY -->

(Receive notification)

<-- T6, FCP_DATA

Operation Error notification

Send status 4, FCP_RSP --> (Indicate command eo

npletion)

An FCP

to the sérver.

The cli€]

The ser]

The cli¢]
eration

There ig

Operati[m Error notification parameters:

e Stre
spon

* Response type: shall be set to positive or negative.

¢ Read
clien|

- Tr
- Pr|

- Lo

| CMND T1 IU is sent from the server initiator to the client processor logical unit containing a sen

nt transfers an FCP_XFER_RDY I1 IU to the server requesting data for the sendycommand.
Ver sends the Operation Error notification to the client in the FCP_Data T6 WU.

nt sends an FCP_RSP 14 |U to the server indicating good status. Good status does not mean
Error notification is accepted. Good status only means that the notification was received correc

no response to an Operation Error notification.

m ldentifier: shall be the same value as that used‘in Resume operation request associated
se.

on Code: if the Response type is negative, the Reason Code contains additional informatiory
t manage the negative response. Values are:

bhnsport error;
bcessing error; and,

cal Resource error.

d command

hat the Op-
ly.

with this re-

to help the
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9.12 SCMA Content Movement transaction

9.121

Overview

There are two Content Movement directions in SCMA as shown in table 35.

Table 35 — SCMA Content Movement operation

Client U Server

Command request T1, FCP_CMND -->

<-- 11, FCP_XFER_RDY (Prepare for data transfer)

To oD ONATA

Q AN L (0 H AL £
OCIIU AV 1TTdlITic o, rovr_UATA == (NCLCIVC AV Ildlme)

(Indi

cate command completion) <-- 14, FCP_RSP Send status

Command request T1, FCP_CMND -->

(Receive AV frame) <-- 13, FCP_DATA Send AV framg

(Indi

cate command completion) <-- 14, FCP_RSP Send status

9.12.2

An FCP

SCMA Content Movement from the server to the client (Play operations)

| CMND T1 IU is sent from the producer initiator to the consumer/processor logical unit contai

command to the server. The send command contains the length of the:Container to be transferred.

The clig
mand.

The sen

The clig]
or contdg

9.12.3

An FCP

ht transfers an FCP_XFER_RDY I1 IU to the server reguesting the total amount of data for the

ver sends the AV frame or Container to the client.in the FCP_Data T6 IU.

nt sends an FCP_RSP 14 1U to the server indicating good status. Good status does not mean th
iner is accepted. Good status only means that the content was received correctly.

SCMA Content Movement from-the client to the server (Record operations).

| CMND T1 IU is sent from:the producer initiator to the consumer processor logical unit contai

commad to the client. The send'command contains the length of the Container to be transferred.

The ser

The clig]
or contdg

Ver sends the AV frame or Container to the client in the FCP_Data 13 1U.

nt sends an FGP._RSP 14 1U to the server indicating good status. Good status does not mean th
iner is accepted. Good status only means that the content was received correctly.

hing a send

send com-

at the frame

hing a send

at the frame
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Annex A (normative)

Simple Parametric Digital Video profile

A.1 Overview

The Simple Parametric Digital Video (SPDV) profile defines a mapping based on the Container system as defined
in Clause 5. The target applications of this profile includes real-time distribution of digital video for sensors and dis-
plays in avionics systems. To minimize redundancy within this specification, all definitions profiled within this annex

are not
are proy

A2 C
A.21

SPDV ¢
5.4 and

A.2.2
SPDV s

A.2.3
SPDV s

The Clig
a single|

NOTE

A.2.4

ided as required. All content of this annex shall be considered normative unless otherwise\not

ontainer Header format
Dverview

hall utilize the Simple Header Mode of operation and as such the ContainerHeader shall be a
table 1.

Container Count

hall support the use of Container Count to identify a particular Container in a video clip.

Clip ID

hall support the use of Clip ID to identify the Container-ds an element of a particular video clip.

ID identifies a particular video stream in cases where more than one video stream is to be tran
Fibre Channel link.

— If a clip is defined as exactly one Container, the Container Count becomes a Video frame counter.

Container Time Stamp

SPDV may support the optional use of Gontainer Time Stamp.

A.2.5
A.2.51
SPDV g

NOTE
frame

A.2.5.2
SPDV s

Transmission type

Video frame rate

hall support the use of Video frame rate field as shown in table 2.

— The Null frame rate entry (code 00h) may be used to denote image data which may be aperiodic and/or
rates less,than 15 Hz.

Transmission rate

hall.support the use of Transmission rate.

restated herein. Reference to the appropriate clause, table, and figure numbers of the basie, gpecification

d.

s defined in

sferred over

is updated at

NOTE

— The majority of applications have this field set to 01h.
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A.2.6 Container type

A.2.6.1

Mode

SPDV shall, by definition, operate in the Simple mode as described in 5.2.3. The mode field (Word 5-Byte 0) shall
be set to 00h.

A.2.6.2

Number of Objects

SPDV Containers shall, by definition of Simple mode, have four objects. Word 5, Byte 1 shall be set to 04h.

NOTE — Some implementations may not use all objects (e.g., no Audio data present or progressive scan video.) Unused ob-

jects a

re denoted with Object size = 0 (see A.2.7.4).

A.2.6.3
SPDV d

A.2.7

A.2.7.1

SPDV {
values f]

A.2.7.2

Size of Extended Header
oes not support the Extended Header mode. This field shall be set to 00h.
Dbject Information Block

Object n Type

ontainers are comprised of the valid object types supported in the Simple mode as defined in 5.
br the Object n Type for SPDV are defined in A.3.

Object n Link Pointer

SPDV nmhay support the use of Object Link Pointer.

A.2.7.3
A descr
be D00
A.2.7.4
SPDV {
3-Even
A.2.7.5
SPDV ¢

NOTE
set for

A.2.7.6
SPDV s

Object n Index

ption of Object Index values is given is 5.6.3. The Object Index value assigned to all SPDV objed
h.

Object n Size

hall utilize the Object Size value in bytes. For unused objects (e.g., Object 1-Audio Data ar
Video Field Data) Object Size shall beset to 00000000h.

Object n Offset

hall utilize the Object Offsetvalue in bytes from the beginning of the Container.

— Since the size of an unused object is 0, that object does not contribute to the offset and thus will be eq
the next object.

Object n Type defined
hall not utifize Object Type defined and shall set this field to 00000000h.

3. Specific

t types shall

d/or Object

Lial to the off-
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A.3 Object description
A.3.1 General

Valid objects in simple mode for SPDV are:

Object 0 — Restricted to Ancillary data types (Object Type number 50h)
Object 1 — Restricted to Audio data object types (Object Type number 40h)
Object 2 — Restricted to Video data object types (Object Type number 10h)
Object 3 — Restricted to Video data object types (Object Type number 10h)

Each Container shall have a container Header; however, each Container can optionally have data in Objects 0, 1,
2, 3. This.annex presently addresses Objects 0 2 and 3
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A.3.2 Object 0— Ancillary Data — Uncompressed Video
A.3.2.1 General

Ancillary data, in the context of this annex, defines the characteristics of the data being transferred from the sender
to the recipient. The following paragraphs in conjunction with figure A.1 define the format of Object 0 Ancillary data
for uncompressed SPDV applications.

SR R B M B R E S E R MR R S S R I R A R R R R S
Number of Rows Number of Columns Frame/Field
Word 1
sls|g|e|n|elg|3|c|d|a|c|2|2|=|ele|2 2| =|elo]|= |~ ||| |
Cl PA PAO PTN Bits/Subpixel A | Bits/Subpixel B | Bits/Subpixel C | Bits/Syibpixel D
Cl: Color Information Type
PA: Pixel Aspect Ratio (Width:Height)
PAQ: Pixel Array Order
PTN: Packing Table Number
Word 2
sls|g|e|n|elg|3|c|d|a|c|2|2|=|ele|2 2|2 o]~ ||| ||| |
User Defined
Word 3
sls|g|e|n|elg|3|c|]|a|c|2|2lslele|2 2| =|elo|= ||| ||| |
User Defined
Words 4-259*
sl8|e|e|x|g|s|3|clalR| | 2|2 =|e|e|T|e(=|2]|= |~ |||~ [N~ ]|°
Palette Number Red Value Green Value Blue Value
Notge: Words 4-259 are only used\when Color Information Type is Palletized Color - Ancillary Object Table (8h)
Figure A.1 — Object 0 — Ancillary data definition
A.3.2.2 | Object 0 Word 0

A.3.2.2.1 Number of Rows

This field of 14-bits shall represent the total Number of Rows within the entire Video frame. 000h shall represent a
null. The maximum number of rows is 16383 represented by 3FFFh.
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A.3.2.2.2 Number of Columns

This field of 14-bits shall represent the total Number of Columns within the entire Video frame. 000h shall represent
a null. The maximum number of columns is 16383 represented by 3FFFh.

A.3.2.2.3 Frame/Field Based Video

This 4-bit field shall represent the format of the transmitted video. Table A.1 defines frame based and field based
representations. The most significant bit (bit 3) is intended as a flag to indicate to the recipient that the Object is field
based video.

Table A.1 — Video Format codes

VideoFormat €ode
Full Video Frame Oh
Spare 1hto 7h
Field based; both fields within this Container 8h
Field based; Field 1 only 9h
Field based; Field 2 only Ah
Spare Bh to Fh
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A.3.2.3 Object 0 Word 1
A.3.2.3.1 Color Information

This 4-bit field shall represent the format of the pixel data; either monochrome or color. Table A.2 defines the Color
Information coding. Setting the Color Information (Cl) field to 8h (Color Palette-Ancillary Data table) shall indicate to
the recipient that Object 0 Words 4-259 are required to be read in order to interpret the Video Object(s) (Objects 2
and/or 3). Setting the ClI field to 9h (Color Palette-External table) shall indicate to the recipient that a static look-up
table has been transmitted and this table shall be read in order to interpret the Video Object(s) (Objects 2 and/or 3).

Table A.2 — Color Information codes

Color Information Code
Monochrome Oh
RGB (Red, Green, Blue) 1h
RGGB (Red, Green, Green, Blue) 2h
RGBA (Red, Green, Blue, Alpha) 3h
YIQ 4h
YCbCr (4:2:2) 5h
Spare 6hto 7h
Color Palette; Ancillary Object table 8h
Color Palette; External table Sh
Spare Ahto Fh

A.3.2.32 Pixel Aspect ratio

This 4-Hit field shall represent the Pixel Aspect ratio of width to height of an entire pixel. Table A.3 defin

Aspect fatio coding.

Table A.3 ~ Pixel Aspect ratio codes

Pixel Aspect Ratio Code
1:1 Oh
1:1,2 1h
1,2:1 2h
Spare 3hto Fh

es the Pixel
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3 Pixel Array order
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This 4-bit field shall represent the Pixel Array order in which Video data is packed in the Video Object(s) with respect
to their position in the Video frame (or field). Table A.4 defines the Pixel Array order coding.

Table A.4 — Pixel Array order codes

Video Data Order Codes
Left to Right, Top to Bottom Oh
Right to Left, Top to Bottom 1h
Left to Right, Bottom to Top 2h
Right To Left, Bottom to Top 3N
Top to Bottom, Left to Right 4h
Top to Bottom, Right to Left 5h
Bottom to Top, Left to Right 6h
Bottom to Top, Right to Left 7h

Spare 8h to'kh

A.3.2.34 Packing Table number

This 4-4
bit and
are a sy

For n-bi
guidelin

bset of those described in annex G.

Table A.5 — Packing Table;number

it field shall contain a hexadecimal number representing PackingFable formats as listed in ta
byte placements of the samples associated with these formats-are illustrated in figure A.2. Th

Description PTN
8-bit samples, 4 samples per transmission.word, Msb first Oh
10-bit samples, 3 samples per transmission word, Msb first 1h
12-bit samples, 2 2/3 samples pertransmission word, Msb first 2h
16-bit samples, 2 samples per transmission word, Msb first 3h
20-bit samples, 1 12/20 samples per transmission word, Msb first 4h
24-bit samples, 1 1/3:samples per transmission word, Msb first 5h
32-bit samples, 1 sample per transmission word, Msb first 6h
Spare 7hto Fh

e and the dnused bits shall be padded with zeroes in the Lsb position.

samples not shown (e.g., 14-bit or 22-bit), the next higher sample size shown shall be used as

ple A.5. The
bse formats

the packing
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Byte O Byte 1 Byte 2 Byte 3
PTN
31| 30| 20| 28| 27| 26| 25| 24| 23] 22| 21| 20| 19| 18] 17] 16| 15[ 14] 13| 12[ 11| 10| 0 [ 8 | 7| 6 [ 5 [ 4| 3| 2[ 1] 0
Msb  Sample 0 Lsb|Msb  Sample 1 Lsb|Msb  Sample 2 Lsb|Msb  Sample 3 Lsb Oh
0 0|msp Sample 0 Lsb|Msb Sample 1 Lsb[Msb Sample 2 Lsb|  1h
Msb Sample 0 Lsb|Msb Sample 1 Lsb|msb Sample 2
S2  Lsb|msb Sample 3 Lsb|Msb Sample 4 Lsb|mMsb S5 2h
ample 5 st!Msb Sample 6 st!Msb Sample 7 Lsb
Msb Sample 0 Lsb|Msb Sample 1 Lsoh|  3h
Msb Sample 0 Lsb[Msb Sample 1
S$ample 1 Lsb|Msb Sample 2 Lsb[Msb -"S3
Sample 3 Lsb[Msb Sample 4 4h
S4|  Lsb|Msb Sample 5 Lsb|msb Sample 6
Sample 6 Lsb|Msb Sample 7 Lsb
Msb Sample 0 Lsb|Msb Sample 1
Sample 1 Lsb|Msb Sample 2 5h
$ample 2 Lsb|Msb Sample 3 Lsb
Msb Sample 0 Lsb 6h
Figure A.2 — Bit and Byte Packing
A.3.2.3.5 Bits per subpixel (n)
These four fields, each 4-bits long, shall independently specify the number of bits that represent each subpixel within
the Vidgo object(s). The number of applicable fieldswill be governed by the subpixels required to suppart the spec-
ified Color Information format (see A.3.2.3.1 and,table A.6). The minimum number of bits for a subpixgl is 1 repre-
sented by Oh. The maximum number of bits fora subpixel is 16 represented by Fh.

A3.2.4

Table A.6 — Color Information format per subpixel mapping

Color Information | Bits/Subpixel A | Bits/Subpixel B | Bits/Subpixel C | Bits/Subpixel O
Monochrome M X X X
RGB R G B X
RGGB R G G B
RGBA R G B A
YIQ Y I Q X
YCbCr (4:2:2) Y Cb Cr X

X=Daon't Cara
A—OHtoate

Object 0, Words 2 and 3 — User Defined words

Words 2 and 3 of Object 0 shall be designated as User Defined words. When not used, the words shall be set to the
default value of 00000000h.
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A.3.2.5 Object 0 Words 4-259 Ancillary Object Color palette

These words shall only be used when the Color Information field, Object 0 Word 1 Bits 28-31, is set to 8h (the value
for Color Palette-Ancillary Object table as defined in A.3.2.3.1). These words shall represent the mapping of a color
palette to red, green and blue intensity bits and shall be used by the recipient for displaying/processing Video data
contained in Objects 2 and 3. Table A.7 defines the Color Palette word format.

Table A.7 — Word 4-259 Color Palette word format

14165-321 © ISO/IEC:2009(E)

Red Red Green Green Blue Blue
Palette Palette . . . . . .
Number | Color Intensity | Intensity | Intensity | Intensity | Intensity | Intensity
Value Code Value Code Value Code
0-255 00h-FFh 0-255 00h-FFh 0-255 00h-FFh 0-255 00hsHFh

A.3.3

SPDV does not currently address the use of Audio data.

A3.4

ers.

Dbject 1 - Audio data

Dbjects 2 and 3 - Video data

Objects|2 and 3 shall be comprised of Video data. The order of this data shall be governed by the Pixel
field defjned in Object 0, Word 1 in A.3.2.3.3. If the Video format is progressive (i-.e., frame based) only O
contain [data. If the Video format is interlaced (field based), Object 2 shall.¢ontain Field 1 (odd field) 4
shall coptain Field 2 (even field). A.3.2.2.3 defines the possible formats offrame and field mappings wit

Array Order
bject 2 shall
nd Object 3
nin Contain-
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A.4 Profile examples (Informative)

A.4.1 Monochrome Video example

By utilizing the information contained in the Container Header (as depicted in figure A.3) in conjunction with param-
eter definitions provided by Object 0 (as depicted in figure A.4), the format of Object 2 is established. For this exam-
ple, a 480 x 480 monochrome source is progressively scanned at a 30 Hz frame rate with 8-bits per sample. Pixels
are transmitted in sequence from left to right and top to bottom. The mapping of the pixel data to the FC frame pay-
loads is depicted in figure A.5.

Byte 0 Byte 1 Byte 2 Byte 3
Container Countf X X X X X X X X|X X X X X X X X|X X X X X X X X|X X X X X X X X
CiplDfx X X X X X X X|X X X X X X X X[X X X X X X X X|X X X X X X)X X
Container Time Stamp X X X X X X X X|X X X X X X X X[X X X X X X X X|X X X XXX K X
ontainer Time Stamp| X X X X X X X X[X X X X X X X X|X X X X X X X X[x x x X} X x [k x
TransmissionTypel] 0 1 0 0 0 1 0 1/0 0 0 0 0 0 O 1]X X X X X X X X[X XXX X X K X
Container Type]0 0 0 0 0 0 0 0J|O O 0 0 0 1 0 OIX X X X X X X X|0f0y0 0 0 00 O
Object0Classf0 1 0 1 0 0 0 0/0O 0 0 0 0 0 0 Of1 1 0 1 0 0 0 0J%y0 0 0 0 0o O
Object 0Sizef0 0 0 0 0 0 0 0/O 0 0 0 0 0 0 O[O0 0 0 0 O O QMO O O 1 0 O o O
Object 0 Offsetf 0 0 0 0 0 0 0 0/0 0 0 0 0 0 0 0f0 0 0O O O OpO/*0|/O 1 O 1 1 0 o O
Dbject 0 Type Definedf X X X X X X X X|X X X X X X X X[Xx X X X X™% X X|X X X X X X K X
Object1Classf0 1 0 0 0 0 0 0/0 0 0 0 0 0 0 Of1 1 0 150,0 0 0/0 0 0 0 0 O fo O
Object1Sizef0 0 0 0 0 0 0 0/O 0 0 0 0 0 0 0[O0 0 @00 0 0 0/O O 0 0 O O fo O
Object 1 Offsetf 0 0 0 0 0 0 0 0/0 0 0 0 0 0 0 O0f0 000 0 0 0 0/O 1 1 0 1 O o O
Dbject 1 Type Defined| X X X X X X X X|X X X X X X X X[XAX X X X X X X|X X X X X X K X
Object2Class|0 0 0 1 0 0 0 0/0O 0 0 0 0 0 0L, /*™1 0 1 0 00 0/0 O0O0OGOT IO
Object2Sizel0 0 0 0 0 0 0 0/0 0 0 0 0 0 4 %Y1 0o o0 o010 0/00O0OO0GO 0T OI|JoO
Object 2 Offsetf 0 0 0 0 0 0 0 0/0 0 0 0 0,00 0of0o 0 0 0 0 0O O O|/O 11010/ O
Dbject 2 Type Defined[ X X X X X X X X[X X X X, X\X X X[X X X X X X X X|X X X X X X K X
Object3Classf0 0 0 1 0 0 0 0/O 0 0 0 © 0 0 Of1 1 0 1 0 0 0 0/O OO0 OO Of O
Object3Sizef0 0 0 0 0 0 0 0/0 0,6 0 0 0 0[0 0 0 0O O O O OJO OOOOT OIJ O
Object 30ffsetf 0 0 0 0 0 0 0 0|0 €0 0 0 0 1 1|/1 0 0 0 0 1 0 0[O0 1 1 0 1 0 O
Dbject 3 Type Defined| X X X X X X X X[XUX X X X X X X|[X X X X X X X X|X X X X X X K X
Note: Entries of x denote "don't cares"
Figure A.3'— Monochrome example — Container Header

NOTE - The Byte numbers shown in figure A.5 do not include the 88 bytes of Container Header or the 16

bytes of Object O~lmplementors may choose to transmit these bytes in a separate FC frame.
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Object 0 Word 0

14165-321 © ISO/IEC:2009(E)

slela|e|x|s|a||=|a]|a|g|e|e|=|ele|z|e|e|=|g|o|=|~ ||| ||~
o o o o o0 11t 111 0 00 0 O0OJO0 O OOOT 1T 1 1 1 O0 0 0 0J]O O O O
480 Rows 480 Columns Frame Based
Object 0 Word 1
slela|e|s[s|e|3|R|a|s|g|2|el=|ele|T|e|e|=|g]eo|= ||| ||~]|"|°
o o 0o ofO O O O[O O O O[O O O OO 1 1 1]X X X X|X X X X|X X X X
Leftto Dighll 8. Bit Qumplnn . - -
Monochrome 1:1 Top to Bottom PTN=0 8 Bits per Pixel Don't Care Don't Care Don't Car
Object 0 Words 2&3
s |8 |R|R[N|Q|Q || |R|2[(e|E|e|2(3[e|d|= ||| ofw|<tho]w]~]lo
o 0o o o0 0 0O o0 O o0 o0 o0 0O o0 o0 0 0 o0 0 0 o0 o0 o0 0O 0 0. 0 O 0 O0}O

Figure A.4 — Monochrome example - Object 0 (Ancillary data)

Defaulted to 0 (No User Defined Data)

First Fibre Channel Frame Payload

Byte 0 Byte 1 Byte1918 Byte 1919
—>| Pixel 1 | Pixel 2 ‘. e o o o Pixel 1919 | Pixel 1920 |\
Second Fibre Channel Frame Payload "
Byte 0 Byte 1 Byte 1918 Byte 1919 §
—>| Pixel 1921 | Pixel 1922 " sN\\“® o Pixel 3839 | Pixel 3840 | > §
5
Last (120"‘) Fibre Channel Frame Payload : 8
Byte 0 Byte 1 . Byte 1918 Byte 1919 °
—r| Pixel 228,481 | Pixel 228,482 ]. e e e o Pixel 230,399 | Pixel 230,400 ‘

J

Figure-A.5 — Monochrome example - Object 2 (Video data)
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A.4.2 RGB Video example

—— First Fibre Channel Frame Payload
Byte O Byte 1 Byte 2 Byte 2043 Byte 2044 Byte 2045

RSubpixel 682 | GSubpixel 682 | B Subpixel 682 \

L»  RSubpixel 1 G Subpixel 1 BSubpixel1 [ o o o

—— Second Fibre Channel Frarme Payload
Byte O Byte 1 Byte 2 Byte 2043 Byte 2044 Byte 2045
—>» R Subpixel 683 G Subpixel 683 BSubpixel683 ¢ e o o o RSubpixel 1364 | GSubpixel 1364 | B Subpixel 1364 "E’
©
—— 384" Fibre Ghannel Frarme Payload : >"§
Byte O Byte 1 Byte 2 . Byte 2043 Byte 2044 Byte- 2046 2
Q
c
o

—3»| RiSubpixel 261207 | G Subpixel 261207 | B Subpixel 261207 R Subpixel 261888 | G Subpixel 261888| B Subpixel 2¢1888

— Last (385") Fibre Channel Frame Payload
Byte O Byte 1 Byte 2 Byte 765 Byte 766 Byte 761
—»{ R|Subpixel 261889 | G Subpixel 261889 | B Subpixel 261889

R Subpixel 262144 |-G Subpixel 262144 | B Subpixel 262144 j

By utilizjng the information contained in the Container Header (as depictéd)in figure A.6) in conjunction with param-
eter definitions provided by Object 0 (as depicted in figure A.7), the format of Object 2 is established. Fgr this exam-
ple, eac¢h pixel is comprised of 24 bits, representing three subpixelsi(i.e., 8-bit samples of R, G, and B)| The format
is 512 x|512 progressively scanned at a 60 Hz frame rate. Pixels are transmitted in sequence from left|to right and
top to bpttom. The mapping of the pixel data to the FC frame‘payloads is depicted in figure A.8.

Byte 0 Byte 4 Byte 2 Byte 3

Container Count] X X X X X X X X|X X X X&XJX X X|X X X X X X X X[X X X X X X|X X
CliplDI]X X X X X X X X|X X X & X X X X[X X X X X X X X|X X X X X X|X X

Cpntainer Time Stamp] X X X X X X X X|X X ™\ X X X X X[X X X X X X X X|X X X X X X|[X X
Cpntainer Time Stampf X X X X X X X X|X . X3X X X X X X[X X X X X X X X|X X X X X X|X X
TransmissionTypef] 0 0 0 0 0 1 1 1[0C0 0 0 0 0 0 1]Xx X X X X X X X|[X X X X X X|[x x
Container Typel 0 0 0 0 0 0 0,00 0 0 0 0 1 0 O]X X X X X X X X|Xx X x X X x|x x
ObjectOClass|0 1 0 1 0 0 O.0f0 0 0 0 0 0 O O[T 1 01 0O0O0TUO|0OOO0OUOTUO|OO
Object0Sizel 0 0 0 0 0 050 0/O 0 0O 0 0 O O 0OJO O O O O O O 0[O O O 1 0 00 O
Object 0 Offsetf 0 0 0 000 0 0f0 0 0 0 0 0O 0 0JO O O O OOOUO|O1TO0T1T1O0|0O
Object 0 Type Definedf X X X X X X X X|X X X X X X X X|X X X X X X X X|X X X X X X|X X
Object 1 Class| 0 1,00 0 0 0 0f0 0 0 0 0 0 0 0[1 1 0 1 0 0 0 O0O|0O OO OOTUO|OO
Object 1Size/ 0 (00 0 0 0 0 0JO 0 O 0O 0O O O OJO O O O O O O 0[O O O O O OO O
Object 1 Offsetf'0 J0 0 0 0 0 0 0f0 0 0 0 0 0 0 0/JO O O O O 0 O OJO 1 1 0 1 00 O
Object 1 Type Definedfs™X X X X X X X X|X X X X X X X X|[X X X X X X X X|X X X X X X|X X
Object2Class|0 0 0 1 0 0 0 0f0 0 0 0 0 0 0 O[1 1 0 1 0 0 0 0JO O O 0 O OO0 O
Object2Sizel 0 0 0 0 0 0 0 0JO O O 0O 1 1 O 0OJO O O O O O O 0[O O O O O OO O
Object2Offsetf 0 0 0 0 0 0 0 0f0 0 0 0 0 0 0 0/O O O O O 0 O OJO 1 1 0 1 00 O
Qoject2 Type Definedf X X X X X X X X|X X X X X X X X[X X X X X X X X|[X X X X X X|[X X
Object3Class] 0 0 0 1 0 0 0 00 0 0 0 0 0 0 0l1 14 0 1 0 0 0 0l0o 0 0 0 0 00 0
Object3Sizel0 0 0 0 0 0 0 0JO O O O 0O O O OJO O O O O O O 0/[O O O O O O O O
Object30ffsetf 0 0 0 0 0 0 0 0f0 0 0 O 1 1 0 0/0O O O O O O O OJO 11 010 0O
Object 3 Type Definedf X X X X X X X X|X X X X X X X X[X X X X X X X X[X X X X X X X X

Note: Entries of x denote "don't cares"

Figure A.6 — RGB example - Container Header
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Object 0 Word 0
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5|8 R|I|Q|][J[K[2[2|=|e|2|F[2|d|=|S|o|n[~[o|w]|<t]|n|n|[0o
0000100000 O0UO0UO0UO0O(0OO0OOTI1TOTOTOTOOO0OO0OO0 O[O0 000
512 Rows 512 Columns Frame Based
Object 0 Word 1
5|8 |Q[R S|&|R|I|K[I[J[R|2|e|=|efe|z|2||=|e|o|e|~|o|w|t|o|[~|]e
o o0 o0 1tj0 0 0 0jo o o 0Jjo o o o0oyo t*+ 1 1fo0o 1 1 10 1 1 1] X X X X
RGB 1 Tlf;t t?;;ﬂm 8EETSNar:gles R:dE::bF;?;el Gr:e;rltssuz:xel Blﬁeggsz;;el Don't Cary
Object 0 Words 2&3
58| N|&|Q|J|Q[(N[T[R|2|e|=|efe|z|2||=|e|o|e|~|o|w|wel~|~]|°
o o o o o 0o 06 06 OO 0 OO 0 O0OOOOOUOU OOTUOU OO O WG o o0 0 o0
Defaulted to 0 (No User Defined Data)
Figure A.7 — RGB example - Object 0 (Ancillary Data)
— First Fibre Channel Frame Payload
Byte 0 Byte 1 Byte2 Byte 2043 Byte 2044 Byte 2045
L5  RSubpixel 1 G Subpixel 1 BSubpixel1 [0 o 3 o of RSubpixel 682 | GSubpixel 682 | BSubpixel 682 |
—— Second Fibre Channel Frame Payload
Byte 0 Byte 1 Byte 2 Byte 2043 Byte 2044 Byte 2045
L» RSubpixel 683 | GSubpixel683 | BSubpixel683 [¢ & o o o RSubpixel 1364 | GSubpixel 1364 | B Subpixel 1364 2
&
—— 384" Fibre Channel Frame Payload * ‘E
Byte 0 Byte 1 Byte2 : Byte 2043 Byte 2044 Byte 2045 > §
Ly RSubpixel 261207| G Subpixel 261207| BSubpixel 261207e @ o o | RSubpixel 261883| G Subpixel 261683| B Subpixel 261838 §
— Last (385") Fibre Channel Frame Payioad
Byte 0 Byte 1 Byte2 Byte 765 Byte 766 Byte 767
L» RSubpixel 261889| G Subpixel 261889| B Subpixel 261839/¢ & o o o RSubpixel 262144 G Subpixel 262144| B Subypixel 262144
Figure A.8 — RGB example - Object 2 (Video Data)
-Thé Byte numbers shown in figure A.8 do not include the 88 bytes of Container Header or the 16 byte$ of Object 0.

Implementors may choose to transmit these bytes in a separate FC frame.
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