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Ward-Beck.Systems - Audio Domains
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http://summing.audio
http://amplify.audio
http://filtering.audio
http://xlr.audio
http://bussing.audio
http://muting.audio
http://matrixing.audio
http://preamps.audio
http://vumeters.audio
http://grounding.audio
http://panels.audio
http://db25.audio
http://consoles.audio/
http://patching.audio

The least you SHOULD
know about networking:

The physical datalink networks
transported sessions
presented by the application
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http://clocking.audio
http://routing.audio
http://multicasting.audio
http://rj45.audio
http://aes67.audio
http://igmp.audio
http://2110-30.aes67.audio
http://switching.audio
http://bussing.audio
http://matrixing.audio
http://patching.audio

The Road to Incompatibility...
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AUDIO

STANDARDS

AES[Y] U

AES67-2013 Standard for audio applications of
networks:
High-performance streaming audio-over-IP

interoperability
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AES67.audio DOMAINS:
Control & { AES70.audio

Device Control Monitoring

Discovery = pPATCHING.audio
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http://routing.audio
http://multicasting.audio
http://switching.audio
http://igmp.audio
http://aes70.audio
http://clocking.audio
http://matrixing.audio
http://patching.audio

AES Standards

AES 3 - Serial Digital Audio AUDIO

]
5

AES 14 - XLR-type polarity and gender STANDARDS

AES 10 - Serial Multichannel Audio Digital Interface (sMADI)

AES 59 - 25 pin D-Sub connector
AES67 - High-performance streaming audio-over-IP

AES70 - Audio applications of networks - Open Control Architecture
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AES3-2003
Revision of AES3-1992

AES3-1992

AES standard for digital audio —
Digital input-output interfacing — ﬂ
Serial transmission format for two- \ ES/
channel linearly represented digital STANDARDS
audio data

0 3 4 27 28 31
Preamble |LSB 24-bit audio sample word MSB| V P
(a)

AUDIO

X| Channel1|Y| Channel2|Z| Channel1|Y| Channel 2 | X| Channel 1|Y| Channel 2 | X
\Y Validity bit
U User data bit Subframe Subframe
C Channel status bit 1 2
P Parity bit < > | < >
AUX Auxiliary sample bits
0 3 4 7 8 27 28 31 4— Frame 191 ———» | 4——— Frame ) ——» | 4— Frame 1 —»
Preamble | AUX |LSB  20-bit audio sample word MSB| v |u|c | P <—— Start of block
(b)
\ES/
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AES 10 - MADI

AES Recommended Practice for Digital Audio Engineering — Serial

Multichannel Audio Digital Interface (MADI)

Unencoded channel data bits

MSB

=

3 |4 |S5|6 |7 |89 |10 |11 )12 |13 |44 |15 |16 |47 |8 |19 |20 |21 |22

23

24

25 | 26

28

28

0| N /,_/7

N

V

Audio data bit 27 = MSB

——  AES3 block start
AES3 subframe A—/B
ON/O_F-F (MADI channel active)

MADI subframe zero

Figure 5 - Channel data format
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Figure 2 - 48 kHz with 56 channels working
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DaTa RAaTes

Channels / Mb/S a=rtpmap:98 L24/96000/X
Control & a=framecount:48

Monitoring 300 - Mb/S

Discovery Channels / Mb/S a=rtpmap:98 L24/48000/X
a=framecount:48

Connection 150 - Mb/S
Management 200

Session
Description

100

Datarate (Mb/S)

Transport

100

Datarate (Mb/S)

Quality of
Service

o
o

Synchronization

25 50 75 100 125 150 25 50 75 100 125 150

Channels Channels

Media Clock Wi=1=
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RTP PaaCKeTS - ReQulrebD anbD
recommenppeD PaCKeT TimesSs

Control &
Monitoring

Discovery

EXACT Packet time

Packet samples (48

Packet samples (96

Packet samples (44,1

Connection
Management

Session
Description

Transport

Quality of
Service

Encoding &
Streaming

Synchronization

Media Clock

kHz) kHz) kHz)
%8 millisecond 6 12 6
“125 microseconds”
4 millisecond 12 24 12
“250 microseconds”
“*333 microseconds” 16 32 16
“1 millisecond” 48 96 48
“4 milliseconds” 192 n.a. 192
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LadYerepD PaCKeT ENnCaPrPsuLaTion

IP + UDP + RTP overhead RTP overheac
20 + 8 + 12 = 40 Bytes 12 Bytes

Bytes 14/18 20 8 12 1460 4
Ethernet IP UDP RTP RTP Payload Ethernet
Header Header Header Header (PCM Modulated Data) Tra”er

R £

Layer 5 (Session Layer)

Layer 4 (Transport Layer)

Layer 3 (Network Layer)

. 7

Layer 2 ( L‘irnk Layer)
MTU (maximum transmission unit, largest size of a packet that can be transmitted
without being split) 1500 Bytes in an IP/Ethernet LAN: in principle 0 to 1460 bytes
available for RTP payload data per packet

WARD-BECK SYSTEMS



RTP PaaCKeTS - ReQulrebD anbD

recommenppeD PaCKeT TiIimesS

Control &
Monitoring

Discovery

Connection
Management

Session
Description

Transport

Quality of
Service

Synchronization

Media Clock

Packet Timing in Microseconds - Bytes Per Packet VS Channels in stream - 48KHz - 24-Bit

Packet Size (bytes)

WYi=1=
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RTP PaaCKeTS - ReQulrebD anbD
recommenppeD PaCKeT TiIimesS

Packet Timing in Microseconds - Bytes Per Packet VS Channels in stream - 96KHz - 24-Bit

Control & E—
Monitoring =
B 250 us
Discovery : I:fﬁl31333333323'3i3 S
2UU US
Connection »
Management | ol R
Session
Description 2
Transport 8
Quality of
Service
Synchronization ) - |
Audio Channels in Stream
Media Clock WEBS
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RTP PaaCKeTS - ReQulrebD anbD

recommenppeD PaCKeT TiIimesS

Control &
Monitoring

Discovery

Connection
Management

Session
Description

Transport

Quality of
Service

Synchronization

Media Clock

Packet Timing in Microseconds - Bytes Per Packet VS Channels in stream - 192KHz - 24-Bit

Packet Size (bytes)

Audio Channels in

Strea

WYi=1=
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RTP PaaCKeTS - ReQulrebD anbD
recommenppeD PaCKeT TimesSs

Packet Timing in Microseconds - Bytes Per Packet VS Channels in stream - 384KHz - 24-Bit

Control & E—
Monitoring 125
D.iscove ry : : 3333333333 ps
Connection W 2000 s
Management — o S
Session
Description 2 [
Transport 8
Quality of
Service
Synchronization
dioC in Stream
Media Clock (WBS|
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Audio

A) SMPTE 2022-6 Stream

' Data Data
Audio Audio
| SMPIL 2022- blPPackets K
SDI | ig Video/Audio/Data I SDI
AES67 /| SMPTE ST 2110 v - .
COMMONALITIES AND CONSTRAINTS Video a x Video
Explanation of the relationship between the SMPTE ST 2110 standard
and the AES67 standard from the Audio Engineering Society - APRIL 2018
B) VSF TR-03 Streams Audio
Processing
Data Data
@ ness7
Audio Audio 15 Audio
SDI “‘ SDI
Video H FC 4175 V’idco Video
\J
< U[Dl — SOP Hile E
szl = il

WARD-BECK SYSTEMS


https://www.aimsalliance.org/white-papers/

AES67 - RX SHALL SUPPORT
1mMS - 1-8 CHahnneLws 48KHZ - 24BIT

Packet Timing in Microseconds - Bytes Per Packet VS Channels in stream - 48KHz - 24-Bit - SHALL SUPPORT

Control &
Monitoring

Discovery

Connection
Management

Session
Description

Transport

Quality of
Service

Synchronization

Media Clock

Packet Size (bytes)

Audio Channels in Stream

(WBS |
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LEVELC

0.125ms
1-64 CH
\é5/
li{é!égll Il!zfcgﬁfsl

SMPTE 2110-30

B LEVEL A
1ms

~1-8 CH

—“H_E

Audio Channels in Stream LEVE L B

0.125ms

WEBS
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AES67 $ST2110-30

Mandatory LEVEL A
24bit / 48kHz 24bit / 48kHz
1ms 1-8 CH 1ms 1-8 CH
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AES[¥isoLuTionN:

AES67 provides the ability to mterconngct entlre systems and/or campuses based

on different network technology /” Yy
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ANEMAN.AES67.AQUIDIO

32ME AMS- AMSS-1AN-42-04-A! preM
NG 2 g 2 2
L Pl ) = Audio IO Audic Audio IO Audic
PTP Mas %
Control & I
& EEEEEEE88E88888 ¢ P
FIPR R R BEEeEREE B
o 4 i i 4 4 i -~ o = — ™ vo) o =
QSIS were .- 28382800500080 S0 BigiEEN o
S5REDDBODBEN0E0E kS EEEEERRE £
INPUTS / STREAMERS SE st cc LT 9 OOUO0O0CU0O0U0 <<
s %E] Input 1
N Input 2
Input 3
Input 4
Input 5
Input 6
o [@] Input 7
o Input 8
Connection o8 oo
m ANVIERGINGFY ¢
M t + Input 11
Input 12
an age en AUDIO FOR THE NETWORKING AGE % e
Input 14
. 32ME Input 15
Session
TS 3 Input 1
=3
D = t g aﬁ% Z Input 2
escr]p lon R 35 Input 1
=
Devices 8 X a% < Input 2
Name Type Version Company Product Serial
T r a n S O r't preMO-B = 0 Ward-Beck Syst... PreMo 00:07:F5:00:52:B6 .
p preMO-A & 0 Ward-Beck Syst... PreMo 00:07:F5:00:52:DE Operatlon
Windows (0... == 0 Unknown Unknown Windows (on APK_Bench_PC)
N PTP Master ... > Unknown PTP Master 00-07-F5-FF-FE-42-02-E8 iAN EMAD
Qua l'| ty Of AMS8-1AN-... == 0 Ward-Beck Syst... AMS8-1AN 00:07:F5:42:04:A9 y :
AMS-test 2= 0 Ward-Beck Syst... AMS2-N 00:07:F5:42:02:E8 Appllcatlon
S e rv-i Ce 32ME = 0 Ward-Beck Syst... 32ME-N 00:07:F5:42:05:87

" NMOS
Encoding & ; . Platform
Streaming |

v plugins

Connection

Broken Infrastructure
Change

Connection

Synchronization

7

)

32ME AMS-test AMSS8-1A

Media Clock WBS
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MIX anbD MaTCH

a% AUDIOLAN e

Control &

Monito r'i ng g 19 devices found in nebwork

MOBILE32ME APK-AMS2.42.0... APK-BENCHW... APK.WBS-AMSS FRONT-ROOM-... FRONTTESTuN... MOBILE-AMS 2X2 MOBILE-AMSS81 MOBILE-GUEST... MOB
- (=) (=]
C t = Ward-Beck Syst... Ward-Beck Syst... Ward-Beck Sysi... Ward-Beck Syst... Ward-Beck Syst... 192.168.11.119 Ward-Beck Syst... Ward-Beck Syst... Ward-Beck Syst... Ward
On neC ]On 32ME-N AMS2-N 32ME-N AMSS-1AN 32ME-N AMS-2X2 AMSS-1AN preMO-222 prehb
Management
. MOBILE-32ME
Session

Stream consumer Stream provider General sellings Advanced

Description

Channel 1 Channel 2 Channel 3

Transport - -

Source stream Front Room - DARS Source stream sap Front Room - DARS

L W/
o—40INIP4192.168.11.109

-Front Room - DARS
Channel number Channel 1 v Channel number Channel 1 c=IN1P4 2391 11 1091

Service 0o
B Show advanced setings M Show advanced settings a=dock-doman-FiPv2z 0

o m=audio 5004 RTF/AVE 98
E n COd] n g & Manual SDP Manual SDP a=ripmap 98 L 24/48000v8

St rea m i n g | 1vaz'nec;u'1‘. 43

a=sync-bme 0

Synchronization % RAVENNA aDante craorct [y -

Media Clock
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a2 AUDIOLAN R

4 11 devices found in network

D EV I ( : E S I N 32ME-N AMS2-N-LIVEFL... AMSS8-1AN Merging Technol... Merging Technol... PreMo2 Talkback

— _ —_— e — Z 7 S _
£ [=EXEITT]8 E[=LTEITT]8 E[=LTLITT]8 E[=LTEITT]8 £[=LXETT]s / % / % &[SSEXEITTIS E[=LTLITT]S [f
S U B N E I Ward-Beck Syst... Ward-Beck Syst... Ward-Beck Syst... Ward-Beck Syst... Ward-Beck Syst... 111.13.5.5 111.13.5.103 Ward-Beck Syst... Ward-Beck Syst... Ward

PreMo 32ME-N AMS2-N AES8-1AN MLC8-N PreMo PreMo Prei

PIANO-R

Stream provider General settings Advanced Discard changes Apply all S I I z El \M S D I

STREAM NAME = INFORMATION
O F D EV I C E Use automatic configuration

Discard changes Clear all Apply all

AES10CH1 Out

AES9CH1 Out AESSCHZ Out

v=0 Source stream -- Select Stream --
o= 10N IP4 182,168.111.208 o=- 10N IP4 182.168.111.208 RAVEN NA
s=Vizrt - VizEngine e s=Vizrt VizEnging Channel nurmber

=00 t=00
a=clock-domain:PTPv2 0 a=clock-domain:PTPv2 0

m=audio 50000 RTP/AVP 98 m=audio 50000 RTP/AVP 88 @ Show advanced settings
c=IN IP4 239.31.208.1/1

c=IN IP4 239.31.208.1/1
a=rtpmap:98 L24/48000/2 a=rtpmap:98 1.24/48000/2 Manual SDP
a=sync-time:0

APl / MANUAL
SDP

a=sync-time:0

a=framecount:48
a=ptime:1

CH IN
STREAM

o
o

&

N

[
iy

.
Ili2018 ,ﬁ ,
WARD-BECK SYSTEMS




PIANO-R

Stream provider General settings Advanced

NAME +
IP ADDRESS

CONFIG

Network configuration Audio configuration Firmware update

Device name: PIANO-R

@ DHCP (recommended)
O Static

IP address 111.13.5.93

IP mask 255.255.0.0

IP gateway 111.13.5.1

WBS-preMO-217

Stream consumer Stream provider General settings Advanced

PTP
CONFIG

PTP SIP configuration
State: MASTER Changes In these parameters need a reboot to take effect.

Grandmaster ID: 00-07-F5-FF-FE-00-53-E5
Stream 1
Current offset: 0 ns Username

.

@ Preferred master

WBS-PREMO-217-TX

WBS-PREMO-217-RX

s ravozr [

Sesslon timeout (seconds)

SIP

=

I
I
N

CONFIG

The device has the IP 111.13.5.93, mask 255.255.0.0 and gateway Sampling Rate 48 kHz v No BSL.
111.13.5.1. Main Firmware revision 67

Discard changes

239.255.255.255

9875

3600

PCM AUDIO
RATE

SAP
CONFIG

WARD-BECK SYSTEMS



SYSTEM CONFIG Automation Controller ROUTING REQUEST

¥ \

AP} PATCdHING RX AES67
- audio audio : :
STREAM NAME API:CH NAME SDP:JSON
e TALENT /
e MIC
o LINE CONSUMER NAME
o AES et MATRIXING e POOL
e CITY:BUILDING:FLOOR:STUDIO Bonjour audio e TALENT
SAP e ANALOG
SIP o AES
\ MANUAL SDP
RAV2SAP
TX AES67 S e
S D P : J SO N aUd IO Na::ne Headphone Left

Source stream sap:TORONTO preMO-221 (00-52- 4

Channel number Channel 1

Stream name

Stream 1 0001946807 - Anthony P. Kuzub

M Use automatic configuration

Muilticast address port

239.1.11.135 5004

M Show advanced settings

Manual SDP Show current SDP

Wi=1=
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RemoTe CONTrou OF DbevicCce
APPLICaTION FUNCTIONS

Control & » device and channel names

Monitoring .

Discovery * network settings

Connection * sample rate, bit rate
Management . .

 Session » Status and health monitoring

escription :

; » Status reporting

Transport

anlit.y of érEnS:)7e0r+ Sf)siperlan

Ence()I;j\/illsg & Ember Eucon

Streaming ,S\,AIIJVI\P ﬁ/\sagll\(lie HUI
Synchronization RS232 Service Directory

RS485 bus Made up - UDP / TCP
Media Clock WBsS|
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DISCOVERY.AES67.QUDIO

Control &

Monitoring e SIP - Session Initiation Protocol
- e SAP - Session Announcement Protocol

Connection e BONJOUR - apple zeroconf
 — e AES70 - Connection Management MDNS
Description o NMOS -

Transport P S N |\/| P

Qg;gtiz:f e KLV within stream

Encoding & e FAST METADATA (SDP extension)
Streaming

Synchronization
Media Clock




NMOS

Control &
Monitoring

Discovery

Connection
Management

Session
Description

Transport

Quality of
Service

Encoding &
Streaming

Synchronization

Media Clock

Stream identification
Timing
Relationships

Discovery and registration
Connection management

JSON data structures

networked media

NMIO[S]

open specifications

B|B|C

WwBsS|
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SeSSIOoN DeSCriPTION ProT1oCOLU

V_O v= (protocol version number, currently only 0)

ContrOl & O=- 2 O I N I P4 1 92 . 1 68 - 1 1 O - 1 78 (originator and session identifier : username, id, version number, network address)
Mon]tor]ng S=Wa rd BeCk 32 M E s= (session name : mandatory with at least one UTF-8-encoded character)
Discovery t=O O t= (time the session is active)

ConneCtion a=C|OCk'd0mai n : PT PVZ 0 a="* (attribute Clock version and domain)
Management m =aUd iO 50000 RT P/AVP 98 m= (media name and transport port and IP address / RTP profile 98)
- C= I N I P4 239 -30 n 1 78 n 1 I1 OO c=* (connection information/TTL)
Transport a= rtpmap : 98 L24/48000/8 a=* (attribute RTP profile / Bit Rate / Sample Rate / Channels)
. a=framecount:48.-- curiue)
Quality of _
Service a=SynC't| me O a=* (attribute required by ST2110-30)
EnCOding & a=pti me: 1 a=* (attribute: Packet Time)
Streamin
= a=ts-refclk:ptp=IEEE 1588-2008:EC-46-70-FF-FE-00-8F-C8:0.-- s
a=mediaclk:direct=0.-- ciue

Synchronization

WARD-BECK SYSTEMS

Media Clock




OCA EXTenbDebD SDP TLV - KLV

a=0CA:1000:1.1.3:OcaBlock:0:1:BLK_Library=Library

Control & a=0CA:1001::OcalLibrary:0:1e6:Application= 222 Channel 1
Monitoring a=0CA:1002::OcalLibrary:0:1e6:Preset= 57575 T
a=0CA:1003::OcalL.ibrary:0:1e6:Microphone=23452345
Discovery a=0CA:10000:1.1.3:0OcaBlock:0:5:preAMP 1=Kick Drum m=audio 5004 RTP/AVP 96
: a=0CA:10001:1.1.1.4:0caSwitch:0:1:Phantom=1 gj:p::p?gg"-”33“°°
Connection a=0CA:10002:1.1.1.4:0caSwitch:0:1:Phase_Invert=0 24/48000/2a=0CA-1000:1.1.3:0caBlock:0:1:BLK_Library=
Management a=0OCA:10003:1.1.1.4:0caSwitch:0:1:Input(MIC/LINE)=0 Library

_ _ _ _ N AA. . a=0CA:1001::OcalLibrary:0:1e6:Application= 222
a=0CA:10005:1.1.1.5:0caGain:0:63:Pre Amp Gain=45 2=OCA-1002--OcaLibrary-0-1e6-Preset= 57575
a=0CA:10100:1.1.3:0caBlock:0:3:DSP Input 1=2 a=0CA:1003::OcaLibrary:0:1e6:Microphone= 23452345
a=0CA:10101:1.1.1.4:0caSwitch:0:1:HPF Enable=1

T t a=0CA-10000:1.1.3:0caBlock:0:5:preAMP 1=Kick Drum
ranspor a=0OCA:1000=Library a=OCA:10001:1.1.1.4:0caSwitch:0:1:Phantom=1 .
: a=0CA:1001= 222 T— - '
Quallty of 2=OCA-1002=57575 Normal Mode Channel >
Service a=OCA:1003= 23452345
Encoding & a=OCA:10000=Kick Drum
Streaming a=0CA:10001=1
. . a=0CA:10002=0
Synchronization a=OCA:10003=0
a=0CA:10005=45
Media Clock a=0CA:10100=2
a=0CA:10101=1 WARD-BECK SYSTEMS



http://MULTICASTING.audio

Network Layer(3) : (one-to-many)

Control & * Only one connection per stream on transmitter side
Monitoring

» Switches copy packets as required

Di L .
ISCOVery . Network traffic increases on last (closest to receiver) segment(s) of

Connection network path only
Management . : :
 |ETF RFC 1112 "Host Extensions for IP I\/IultlcastlnT”

Session
Description

- |
——
—————
——
@

Quality of

Service e

Encoding &

Streaming e

Synchronization

Media Clock e W=
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QOS - DIFFerenTiaTeD services
(DIFFServ)

Control &
Monitoring
Class name Traffic type Default DiffServ class (DSCP
Discovery decimal value)
NSonnectmnt Clock [EEE 1588-2008 Announce, Sync, Follow_Up, Delay_Req, EF (46)
anage.men Delay Resp, Pdelay Req, Pdelay Resp and
Session Pdelay Resp Follow Up packets
Description
Transport Media RTP and RTCP media stream data AF41 (34)
Qg:i:/tiz:f Best IEEE 1588-2008 signaling and management DF (0)
: effort messages. Discovery and connection
Encoding &
Streaming management messages.
Synchronization
Media Clock ==
WARD-BECK SYSTEMS




Control &
Monitoring

Discovery

Connection
Management

Session
Description

Transport

Quality of
Service

Encoding &
Streaming

Media Clock

IEEE1588 PrecCision time Pro71oCcoL (PTP)

PTP Domain

Logical grouping of clocks that are synchronised to each other using PTP, but may not be synchronised to other clocks in
another domain

Grandmaster clock (GM)

A grandmaster clock is the highest-ranking clock within its PTP domain and is the primary reference source for all other
PTP elements.

Master Clock (Mode)

A clock that is the source of time to which all other clocks in that

clock

60main 1 ‘ ' \ ( : Domain 2
. . M & .
domain are synchronised M M

- ) (=

Slave clock

A slave clock receives the time information from a master clock by
synchronizing itself with the master clock. It does not redistribute the
time to another clock. In the data center, servers are typically PTP

slave clocks. B

WARD-BECK SYSTEMS




Control &
Monitoring

Discovery

Connection
Management

Session
Description

Transport

Quality of
Service

Encoding &
Streaming

Media Clock

IEEE1588 PrecCision time Pro71oCcoL (PTP)

Ordinary clock

An ordinary clock is a PTP clock with a single PTP port. It could be a master clock (grandmaster) or a slave
clock.

Boundary clock (BC)

A boundary clock is the intermediary device between a PTP grandmaster and its PTP slave clients. It has
multiple PTP ports in a domain and maintains the time scale used in the domain. Different ports on the
boundary clock can be master ports or slave ports. The boundary clock terminates the PTP flow, recovers the
clock and time stamp, and regenerates the PTP flow. Effectively, there is a slave port to recover the clock and
master ports to regenerate the PTP packets.

Transparent clock (TC)

A transparent clock measures the time needed for a PTP event message to transit the device and then

==

WARD-BECK SYSTEMS

compensates for the packet delay.




Control &
Monitoring

Discovery

Connection
Management

Session
Description

Transport

Quality of
Service

Encoding &

Streaming

Media Clock

Delay Mechanism: E2E
Announce Interval: 2 secs

Sync Interval: 1/8 sec
Delay Req Interval: 1 sec

Peer Delay Req Interval: 1 sec

Priority 1: 128
Priority 2: 128
Domain: 0

Slave Only: Disabled

Master Cilock Time

—— Sync message

. 4
Follow Up message™}!
containing accur

Slave Clock Time

AES67 PTP MeDlia ProFfFiLe:

time to wait for an
announce message and is a multiple of announce
intervals. No announce messages are received within
the timeout interval, the unit will assume the role of
grandmaster.

Svync Interval - Rate that one sync message is
sent. The sync and follow up messages are sent from
the master to the slave to determine the difference Iin
clock frequency. This information is used in conjunction
with the network delay to synchronise the clocks.

Delay Req Interval - rate at which a slave clock

sends delay request messages to the master. The delay
request message allows a slave device to calculate the
network delay from the slave to the master. ThIS option

Is only valid when using the E2E delay miagmm
 WBS |
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SMPTE ST 2059-2:2015 “"SMPTE ProFfFiLe FOIr use OF
IEEE-1588 PrecCision time Pro7TocCcolL IN ProFessionNnalL
BroabPCaST APPLICATIONS”

Control &
Monitoring

Discovery

Connection
Management

Session
Description

Transport

Quality of
Service

Encoding &
Streaming

Synchronization

Media Clock

Slave Clock %GPR

A clock that is synchronized to a s Grandmaster: The_ ma_Ster

master clock (the provider of time) source of synchronization

within an environment that uses the for clock distribution via
o Master Clock .

Precision Time Protocol (PTP). A PTP. The grandmaster is a

slave may, in turn, be a master to network device and is

another clock and may identified by an EUI-64.

simultaneously be a boundary PTP

lock.
“°%-Slave Clocks

(nodes) @ @
Media Clocks LMUUUUW L

Media clock (local oscillator) Media clock (local oscillator)

Media clock: The clock used by senders to sample and receivers to play digital
media streams. The media clock for audio streams reads in units of samples.

WARD-BECK SYSTEMS
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