1

MTX OUT 65



acento |L.a televisidn es sincrona.

1930s 1940s 1950s
e
uSEC+0.3y
Tomy SYNC TO BLANKING END* e
P—— 105 p SEC -
350 mv
FRONT —m ~t—— SYNC —»
PORCH 4.7 ySEC 0.2 pSEC
1.5 uSEC
¥
————————— —— BLANKING
1 LEVEL
1970s 1980s 1990s REF SYNC
300 my AMPLITUDE

H— FIELD ELANKING {25 LINES + LINE ELANKING)

" | ] '
: :-—2.5 LINES—'-:-'— 2.5 LINES—+b—2.5 LINES—»i
'

:: 5 I FIELD 8YNG ! 5 '
oyl " ol
"
END OF FOUATH FIELD {0DD) 1 BEGINNING OF FIRST FIELD (EVEN]
WHITE LEVEL i ; : :
2000s 2010s BLACK LEVEL ' ! ! !

BLAMKNG LEVEL J=-m=- J%MMWWWWMWW
SYNG LEVEL —_

[.622 ) 623 ) 524 | 625 TLE L LA s 8 B8 10t 12 93 14 (15 J16 47 | 1B |18 ) @
f t e e e Tt 1 t

|

|

|

|
!
END OF FIRST FIELD {EVEN) ;; :
WHITE LEVEL .
BLACK LEVEL E

ELANKING LEVEL j__--
SYNC LEVEL il

|
1
1
i
1
1
BEGINNING OF SECDNEI) FIELD (QDD)
1
T
!
]

|
|
T
1
1
1

1,319 ) 320 | 321|322 | 323 324 | 325 | 326 | 327 | 328 (320 | 330 | 331 | 332 1 36|
L L M e e R e o |
EQUALISING PULSES 2.35 ps= 100ns

310311 312313} 314 | 315 | 316 317 |

RISE & FALL TIMES 10% — 90% PULSE AMPLITUDE
Ziop?\?*::lc'nsrf FIELD BLANKING 300 + 100ns
5 FIELD SYNC PULSES 250 + S1ng

47ps2100ns EQUALISING PULSES 253 = S0ns




rE_Ebacanto

L a s

'S88_0 e S [

A

é

UDP Datagram

port

Y

|Pv4 Header

UDP
Header

UDP Data

A No sincronas

A Orientado a no conexion
A Los paquetes se tratan de forma independiente
A Cada paquetes puede seguir un camino distinto

A De manera no fiable.
A Los paquetes pueden perderse o desordenarse.

A No se garantiza su integridad.

a datagrar




rabacanto Ejemplo simplificado de sincronismo

info@abacanto.net

¥ s Shoewt: Mest 001 461 X Tene
“PTP*
350
200
o
0
150
100
w0
° - - P
Skowel, Ch2, Chi | 5.746503 |20 224ns | 43 989ns [-50.11503 100.10ns | 53856 | 332.34p5 | -99.953ns
= BB Current Acquisition | -6.3986hs | 19.902ps | -613798ns | -6.4194hs 39.661ps |3 ) 22 156ps | 16.905ps
Skew2, Ch3, Ch1 37.134& 302.35ps 41.2'481!3 322373@ 10.011ns m 151.67ps | -156.33ps
Jl Current Acquisition 37.145ns‘451293§.67.153m 3713505, 18.333ps |3 13.571ps |-18.333ps
15
9 e I M I s W s e Aong aire Y
*Los resultados pueden ser muy diferentes en funcion de la electrénica de red utilizada, su topologia y configuracion.
4

_



Ingeniero IT
V Flujos IP, Protocolos,

{7 gggllex) AIV Audi trafico, configuraciones.
vV C , /ANa 'Ogoi . |o| V Menos sensible al impacto
oncienciado conia- en la calidad de un error de
calidad en la distribucion :
V Adaptandose al mundo IP bit.
aptandose al mundo V Adaptandose al mundo del

video en tiempo real.

Necesitan aprender un lenguaje comun para comunicarse.




r
—bacanto Modelo de capas
Equipos Modelo OSI Modelo IP En el hogar

Data Layer _
— Ap plicatinn — / \ ) Aplicaciones
Data Network Process to o q@
Applicaton c
Presentation Application

Host Data Data Representation — v
and Encryption ‘7

Session

( Data I Interhost Communication "11 ° F

Sistema Operativo

\ ,,m VAN Jl\._./\_/’

Transpo .

SEg ments End-to-End nnec:tmns s~
— and Reliability e o 2D )
EIS&H onica de Red ( Packets Patﬁtﬁ?&rymﬁnzukun } o Routery Cableado
% and IP (Logical Addressing)
I Multilayer Switch D‘Eta Li n k
Frames MAC and LLC -
E Switch (Phyiscal addressing)




rabacanto Conjunto de protocolos IP

info@abacanto.net

Video Name System HostConfig Email File Transfer Web

Application DNS DHCP SMTP HTTP
Layer (5,6,7)
RTCP IMAP

Transport
Layer (2
IGMP

Internet

Layer (3) “

ICMP




—bacento Verificacion de fallos en Capa

Tektronix PRISM

IP Session Run Time: 0d, 02:31:59 Running

LAYER 1/2 NMOS

LAYER 1

10GbE Link OK

SFP Loss Of Signal (LOS) OK

LAYER 2 STATUS ERR SECS
Lock OK 0

CRC Error OK 0]

LAYER 2 METRICS

Rx Bytes 4,143,384,346,569

Rx BER High 0
Rx CRC Errors 0
Rx Frames Ok 3,552,588,965

Rx Frames Errored 0
Rx Undersize Packets 0
Rx Oversize Packets 0
Tx Bytes 2,734,393,346,230

INPUT: S2110 AUD: MMMM MMMM MMMM MMMM . o
1080p 25 RTC: 2018-05-17 11:39:05 Te' Atronlx

Presets Settings Capture REF: PTP:100 prism_mpx_c010111 Messages

=




—bacento

Tektronix

IP Session

LAYER 1/2

SFP Loss Of Signal (LOS)

OK

Run Time: 0d, 02:32:05

Verificacion de fallos en Capa

PRISM

Running

LAYER 2

Lock

CRC Error

LAYER 2 METRICS
Rx Bytes

Rx BER High

Rx CRC Errors

Rx Frames Ok

Rx Frames Errored
Rx Undersize Packets
Rx Oversize Packets
Tx Bytes

Tx Frames Ok

Tx Frames Errored

STATUS
OK
0],4

4,145,966,471,641
(0]

0

3,5654,926,159

(0]

0]

(0]
2,736,015,003,744
2,323,481,758

(0]

ERR SECS

| -~
Home Volume Presets Settings
1-2

i

INPUT: S2110
st 1080p 25
Input REF: PTP:100

AUD: PPMM MMMM MMMM MMMM
RTC: 2018-05-17 11:39:11

Telitronix

prism_mpx_c010111

.2

Messages




rabacanto Conjunto de protocolos IP

info@abacanto.net

Video Name System HostConfig Email File Transfer Web

Application DNS DHCP SMTP HTTP
Layer (5,6,7)
RTCP IMAP

Transport
Layer (2

onm,
» Internet 0- n P e
Ye Layer (3).

Agm"®

10



rabacanto Tipo de direccionamiento IP

AUnicast(IP delequipode desting) [:]
ALospaquetesseenviandesdeun

host aotro. PC1 ‘
 (Ej192.168.0.1) ,ﬁouterz
ABroadcast(UltimalP de la red) ‘ =
ALospaquetesseenviandesdeun
host atodoslosdemas PC2 WltCh Router‘il\
(Ej.255.255.255.255)
AMulticast (Grupo IP multicast) ]
ALospaguetesseenviandesdeun = Router3
host a ungrupode ellos PC3

(239.0.0.1)




—bacento  Verificacion de informacion de C

Internet Tektronix Y

IP Session Run Time: 0d, 02:32:11 Running

LAYER 1/2 NMOS

L3 IP
Source Addr 192.168.0.2
Destination Addr 239.0.0.2
L4 UDP
Source Port 10000
Destination Port 20000
L5 RTP

Version

Padding

Extension

CSRC 0

Marker 0

Marker Bit Frequency 24 99 Hz
Payload type 98

Seauence Number 0x3158
. INPUT: S2110 AUD: PPMM MMMM MMMM MMMM

Ly — r T ' t . ‘ 70
T / \ 1080p 25 RTC: 2018-05-17 11:39:17 e 4 ronlx -

Presets Settings Capture REF: PTP:100 prism_mpx_c010111 Messages




—bacento  Verificacion de informacion de C

Internet Tektronix

PIT Histogram

PATH 1 |Port: SFP-1 | Src: 192.168.0.2:10000 | Dest: 239.0.0.2:20000 | Protocol: S2022.6

Packet Interval Path 1
Max 8.575 ps

Mean 7.4117 ps

Min 1.166 ps

Std Dev 0.4637 s

10.00 12.00 14.00 16.00
Hs

: o INPUT: S2110 AUD: PPMM MMMM MMMM MMMM .
* 'ﬁ% 3 1080p 25 RTC: 2018-05-17 11:45:05 Te' Jror“x

Presets Settings Capture REF: PTP:100 prism_mpx_c010111 Messages




rabacanto Conjunto de protocolos IP

info@abacanto.net

Video Name System HostConfig Email File Transfer Web

Application DNS DHCP SMTP HTTP
Layer (5,6,7)
RTCP IMAP

euu Ny

S Transport ® g
b, Laer (4
IGMP

.l.-I

Internet

Layer (3) “

ICMP

14



acento Verificacion de informaciéon de C

Tekfronix Y

IP Session Run Time: 0d, 02:32:11 Running

LAYER 1/2 NMOS

L3 IP
Source Addr 192.168.0.2
Destination Addr 239.00.2
L4 UDP
Source Port 10000
Destination Port 20000
L5 RTP

Version

Padding

Extension

CSRC 0

Marker 0

Marker Bit Frequency 24.99 Hz
Payload type 98

Seauence Number 0x3158
INPUT: S2110 AUD: PPMM MMMM MMMM MMMM

£ [ | Tektronix 7
T / ’ 1080p 25 RTC: 2018-05-17 11:39:17 e 4 ronlx -

Presets Settings Capture REF: PTP:100 prism_mpx_c010111 Messages




rabacanto Real TiRetocORTP)

AUserDatagramProtocol(UDP):

AProtocolo del nivel de transporte basado en el
Intercambio de datagramas.

A Permite el envio de datagramas a través de la red sin
gue se haya establecido previamente una conexion

A Tampoco tiene confirmacion ni control de flujo
A No otorga garantias para la entrega de sus mensajes.
ASe utiliza cuando resulta mas importante

transmitir con velocidad que garantizar el hecho
de que lleguen absolutamente todos los bytes.

AReal Timérotocol(RTP):

A Afiade funcionalidades UDP
A ldentificacion del contenido
apptication | A Numeracion de pagquetes
A Marcas de tiempo
& /A Correccion de errores FEC opcional

transport
laver

Application

Data Link

Physical




rabacanto Conjunto de protocolos IP

info@abacanto.net

Video Name System HostConfig Email File Transfer Web

DNS DHCP SMTP HTTP

g BNy

Application
Layer (5,6,7)

Transport
Layer (2
IGMP

Internet

Layer (3) “

ICMP

17



—bacento  Verificacion de informacion de C

Tekfronix Y

Appllcation IP Session Run Time: 0d, 02:32:11 Running

LAYER 1/2 NMOS

L5 RTP
Version
Padding
Extension
CSRC 0
Marker 0
Marker Bit Frequency 24.99 Hz
Payload type 98
Sequence Number 0xB8BC
Time Stamp 2551761121
SSRC 0x12345600
Interface Sampling Frequency Error OK
HBRMT

Video Source Format Present

e 9>~ INPUT: S2110 AUD: PPMM MMMM MMMM MMMM . =0
(]  ® 3 [ ( 1080p 25 RTC: 2018-05-17 11:39:26 Te' atr°n|x Hiﬁ"

Home Volume Presets Settings Capture REE: PTP:100 prism_mpx_c010111 (EEEERTS

i

|
]




—bacento  Verificacion de informacion de C

Tektronix

Application IP Graphs

PATH 1 ‘ Port: SFP-1 ‘Src: 192.168.0.2:10000 | Dest: 239.0.0.2:20000 | Protocol: S2022.6
Res: 1 second

PIT Path 1
Max: 673.6 Us

Mean: 4.1 ps

Min: 1.1 ps

400.(

10
Interval: 1 Minute seconds

RTP Sequence Error
Path 1

Errors: 0]

Peak: 0

® Reconstructed Path

Errors: 0

Peak: 0

40

o - "~ INPUT: 52110 H
Ke) S FmtUnsupported RTC: 2018-05-17 11:30:18 Te' J'rOI'IIX ‘

Presets Seftings Cap{ure REF: PTP:100 prism_mpx_c010111 Messages




rabacanto Estandares Live IP

info@abacanto.net

ST 20226 SDI Encapsulation over IP

IEEE1588 > ST 2059 PTP Precision Time Protocol

‘ . ST 2022/
VSF T4

Image RFC
Data 4175

AES 67 AES audio Encapsulation over IP

VSF TR3

Meta IETF
Data RTP ANC

101000100100
ST 2110610, 20, 30, 40

20



—bacento

Tektronix

IP Status

Port 1: OK

Medidas sobre la sesion de vid

Total: 4.188 Gb/s

ID PORT

1

PROTOCOL
S2022.6
S2110.20
S2110.30
PTP_Ewvt
PTP_Gen
PTP_Gen

PTP_Evt
UDP

Other Level 3
PTP_Evt
S2110.30
S$2110.20
PTP_Ewvt

Presets Settings

14

BITRATE
1.556 Gbl/s
2.619 Gb/s
12.93 Mb/s
5.761 kb/s
16.05 kb/s
2.047 kb/s
719.5 b/s
Ob/s

256 b/s
4.951 kb/s
12.93 Mb/s
2.619 Gb/s
5.761 kb/s

Capture

DEST IP
239.0.0.2:20000

224.0.1.129:319
224.0.1.129:320
224.0.1.129:320
224.0.1.129:319

224.0.1.129:319

239.30.1.1:50030

239.20.1.1:50020

224.0.1.129:319
INPUT: 52110

FmtUnsupported
REF: PTP:100

PRISM

Run Time: Od, 02:35:16

SOURCE IP
192.168.0.2:10000
172.168.1.2:50020
172.168.1.2:50030
192.168.1.110:319
192.168.1.110:320
192.168.1.100:320
192.168.1.100:319
172.168.1.1:319
172.168.1.1:50030
172.168.1.1:50020
192.168.1.110:319

01:00:5e:0

01:00:5e:0(
01:00:5e:0
01:00:5e:0(
01:00:5e:01




Tektronix

IP Status

Port 1: OK
Total:

PORT

4.188 Gb/s

J1:81
J1:01
J1:01
J1:81
J1:81

Presets

g
[ P=

o
Settings

14

SOURCE MAC

40:a3:6b:a0:00:3e
08:00:11:22:8a:bf

08:00:11:22:8a:bf

08:00:11:22:98:8a
08:00:11:22:98:8a
08:00:11:22:ad:51
08:00:11:22:ad:51

08:00:11:22:8a:he
08:00:11:22:8a:he
08:00:11:22:8a:be
08:00:11:22:98:8a
08:00:11:22:98:8a

Capture

Ihptil

PTP DOM

sobre |la sesion de vid

Run Time:

PRISM

0d, 02:35:40

SEQ ERR
: 1, Corr: 11
17, Corr: 15
19, Corr: 11

1 9, Corr: 89416
. 7, Corr: 89350

RTP CLK

26.7147 MHz
90.09 kHz
47.9999 kHz

48 kHz
90.0897 kHz

RTP MARK

24.9999 Hz
59.9856 Hz

INPUT: 52110

FmtUnsupported
REF: PTP:100

RTC: 2018-05-17 11:21:17

Telitronix| =5

prism_mpx_c010111

(1]

Messages




—bacento Medidas sobre la sesién de vid

Tektronix

IP Graphs V

Video

PATH 1 ‘Port: SFP-1 ‘Src: 192.168.0.2:10000 | Dest: 239.0.0.2:20000 | Protocol: S2022.6
Res: 1 second

Total Bit Rate

Max: 4.190 Gb/s
Mean: 3.979 Gb/s
Min: 4.188 Gb/s
Free Min: 6.111 Gb/s
Free Max: 6.111 Gb/s

Interval: 1 Minute

Session Bit Rate Path 1
Max: 2.621 Gb/s
Mean: 2.619 Gh/s
Min: 2.619 Gb/s

Interval: 1 Minute

\ Sl = INPUT: S2110
<4 ) ‘

| La ol FmtUnsupported RTC: 2018-05-17 11:30:12
Volume Presets Settings REF: PTP:100
1-2 JU




Medidas sobre la sesiéon de vid

Tekfronix PRISM

Video Session Run Time: Od, 00:03:41 Running

Input: IP - S2110
1080p 25 - HD SDI 422 - 292M 1.485 Gbps

SDI FORMAT VPID 352 BIT LEVEL CRC STATUS

SAV Place Error
EAV Place Error
Field Length Error
Line Length Error

Line Number Error

1o - N\ INPUT: S2110 AUD: PPMM MMMM MMMM MMMM e —0
P ) | & 1080p 25 RTC: 2018-05-17 11:37:32 Te' J'I'OI'IIX ‘i -

Presets Settings Caplﬁre REF: PTP-100 prism_mpx_c010111 Messages




Medidas sobre la sesiéon de vid

Tekfronix Y

Video Session Run Time: Od, 00:04:19 Running

Input: IP - S2110
1080p 25 - HD SDI 422 - 292M 1.485 Gbps

SDI FORMAT VPID 352 BIT LEVEL CRC STATUS

STATISTICS STATUS ERR FIELDS ERR SECS % ERR FIELDS
Y Chan CRC Error OK 0 0 0]

C Chan CRC Error OK

0 0 0]
Y Anc Checksum Error OK 0 0 0]
C Anc Checksum Error OK 0 0 0]

- . = INPUT: S2110 AUD: PPMM MMMM MMMM MMMM s .—o
® o D | 1080p 25 RTC: 2018-05-17 11:38:10 Te' .l'l‘OI‘lIX ‘f -

[ Settings Capture REF: PTP-100 prism_mpx_c010111 Messages




rabacanto

AIS04 Discovery and Registrations

NMOS

Specification

AProcess to announce device on _—

the network via HTTP message.

ARegistration Server collates

Information on registered devicesr-
Logisa | Assembly & Composition

AlIS05 Device Connection and
Management Proposed

Configuration & monitoring

| Configure | | Capture | | Monitor ‘ | Analyse | | Transform | nggg:?’ Play >
3
Dedicated Live "Umbrella" Near-live & Cloud-
oo | |7 | fomwona || G || U || e
surfaces multiviewer Controller) (e.g. edit) apps
Control & Resource Management

Content elements

Uncompressed -
Device
ni

(1504
i Discovel
Connection Registration

Specification

AAllows configuration of
connections between Senders

and Recelvers.

control
Transport / Access
RTP l Network control
Infrastructure
| Local, physical | I Local, virtualised ” Shared | | Public
| Specialist hardware (/O, GPS...) | | Networks I | Compute | | Storage I




acento NMOS

Tektronix

LAYER 1/2

Name S2110 ‘
< <

Host Name
IP Address

Registration Server List

NMOS Disabled
Last SDP File Received Discovery and Registration must also be enabled in Settings > Network

Seamless Switching Disabled

“ ___a ~—ie

Enable Video

VIDEO PATH 1

SFP+ Port

ff O % ¥ . O ' ¢ % ¥ N

Volume Presets Settings Capture Home Volume Presets Settings Capture
12 12




rabacanto Sistemas de sincronismos IP

ANetwork TimeProtocol(NTP).

A Sincronizacién horaria entre maquinas y su
resolucion llega hasta los milisegundos.

APrecise Tim@&rotocol(PTP)
AV1:
A Se desarrolld en 2002 como IEEE1588
A Precision de 10s.

A Solomulticast(lo que lo inutiliza para redes publi B G B %%%
A Aparece en 2008
A Resolucion de unos 36 Facility

A SoporteUnicasty Multicast

A Es que es capaz de saltarse las colas de
enrutaddconmutacion si se dispone de electronica de
red compatible con PTP.




abacanto Sistemas de sincronismos IP

gefiniciones

I \l l V\. TR TNV INWVE TGS

AGrandmaster Clock

A Ultimate source of time for clock synchronization using
PTP

AMaster Clock

A A clock that is the source of time to which all other
clocks on that path are synchronized.

ASlave Clock

H F oy
A A clock that may synchronize to another clock

APTP Domain -

A Logical grouping of clock that synchronize to each other
using PTP, but may not synchronized to other clocks in
another domain

ABMCA

A Algoritmoque evaliade formaconstantey dinamica
cuales el majoreloj de referencia

Domain 2

Domain 1




rabacanto Sistemas de sincronismos SDI/F

info@abacanto.net

ASMPTE 2059

AA finales de 2014 se aprob6 SMPTE 2D§8e se trata de un perfil de IEEE1588 con
las opciones necesarias para trabajar con video sin comprimir.

& Primary ‘Y
T Backup — -

Analog
References SDI

References

Analog v
References BTp AES

Ty

PTP Slave




Sistemas de sincronismos

Tekfronix Y

IP Session Run Time: 0d, 02:33:54 Running

LAYER 1/2

Lock Status

PTP Time

Master/Slave Phase Lag
Grandmaster ID

Steps Removed

Domain

Profile

Delay Message Interval

NMOS

Unlocked

+ 9806 ns
08:00:11:ff:.fe:22:98:8a
1

100

ST 2059

Follow Master

Grandmaster BMCA Values
Priority 1
Clock Class
Clock Accuracy
Clock Variance
Priority 2

Clock Source

Presets Settings Capture

15652
128

HAND_ SET

INPUT: 52110 AUD: PPMM MMMM MMMM MMMM
1080p 25 RTC: 2018-05-17 11:41:00
REF: PTP:100

Tektronix

prism_mpx_c010111

=1

Messages




Sistemas de sincronismos

Tekfronix Y

IP Session Run Time: 0d, 02:33:59 Running

LAYER 1/2 NMOS

Delay Message Interval Follow Master
Grandmaster BMCA Values
Priority 1

Clock Class 14
Clock Accuracy > 10 sec
Clock Variance 15652
Priority 2 128
Clock Source HAND_SET
Communication Mode Multicast
Delay Mechanism End to End
Message Rates
Announce 4 msg/sec
Sync 8 msg/sec
Delay Request 7 msg/sec

Delay Response 7 msg/sec

—
g\ e " - ~ INPUT: 52110 AUD: PPMM MMMM MMMM MMMM . =1
L | _ | E. .3 . - 1080p 25 RTC: 2018-05-17 11:41:05 Te' ‘tronlx E

Volume Presets Settings Caplure REF: PTP:100 prism_mpx_c010111 Messages
1-2

i




rabacanto Sistemas de sincronismos IP

ATiposde mensajesPTRutilizadospara la
sincronizacion

AAnnounce
A Used to establish theynchronisatiorhierarchy

A Provides the clock status and clock criteria used “
determine which clock becomes the Grandmaste 1m t100em Syne | 2m 12:00pm

Async a_nd FOIIOW Up Sent 11:00am S FO”OW_up t, Arrived.12:30 pm
A Transmitted by the Grandmaster and used by the “~2=*™ | = e s
Slaves to derive the time

A Delay RequeSt Arrived 12:00 pm / |
t Delay Request

A Request for timing information sent from Slave tc .-+ - somi _
the Grandmaster in order to determine the Offset = (MS_Difference — SM_Difference)/2 = 60
propagatlon delay between the Slave and the Oneway Delay = (MS_Difference + SM_Difference)/2 = 30
Grandmaster

ADelay Response

A Time of receipt of the Delay Request message
sent by the Grandmaster back to the Slave




racanto

Sistemas de sincronismos IP

Tektronix

PTP Graphs

PTP Lock: K Grandmaster ID: 08:00:11:ff:fe:22:98:8a Domain:

PTP Time:

Slave-Master Delay

Max:
Mean:
Min:

110.1 ps
46.3 ps
-27.7 Ps

Interval: 1 Minute

Slave-Master Variation

Max:
Mean:
Min:

i

51.3 us
40.5 s
31.8 us

Interval: 1 Minute

Volume
1-2

INPUT: 52110
1080p 25
REF: PTP:100

100 | Profile: ST 2059
Resolution: 1 second

10
seconds

10
seconds

AUD: PPMM MMMM MMMM MMMM
RTC: 2018-05-17 11:42:35




rabacanto Sistemas de sincronismos IP

A Tiposde reloj PTP:
A Ordinary Clock
A End Device on a network (not a switch or router)

A Slave only Clock (never acts as a Master)

Transport Type

Reserved Version

Length

Domain

A Preferred Grandmaster (never acts as a Slave) Reserved
A Master/Slave Clock (can be either) Az
A Transparent clock Correction Field

A Accounts for queueing delays in switches or routers
A Hardware time stamps Sync and Delay Request messages on arrival ar

Reserved

departure and adds the difference to a correction field in the message Source Port
header -
. equence ID
A Boundary Clock Control
A Receives time from a Master on one Slave port Log
A Provides Multiple Master (not Grandmaster) ports to downstream Slave: Time Stamp
In a domain

A Removes the effect of its own queue _ _
N.B. Switches/Routers in a PTP network must be PTP awl



ra(:anto Sistemas de sincronismos IP

AEjemplode comoafectalatopologiade red a lsestabilidadde lasincronia

- I 11T 1 1T (1. T T——————————

4 vr—.-l
w
- (LI
Grandmaster |——» Uncosrected PTP - Slave 1 100S o TTRp Ui

e

> TRANSPARENT CLOCK

Switch | rransparent mode PTP Slave 2 L

£ -
Traffic
Generation | ge
Traffic Boundary mode PTP 1pps

- Slave 3 — -




Master

\_ Boundary Clock

PTP PTP header w/
header correction field @

Slave

S

———2! Transparent
— Clock




stemas de sincronismos IP
—AEjemplosde algunostipos de relojesPTP

/ [T PTP Domain 1 \

PTP Grand MasterOrdinary Clock
GM

rabacanto S

Sync Message

Sync Message (with correction)

Router¢ Transparent Clock

Sync Message (with correction) Device ¢ Ordinary Clock (Slave)/

GTP Master Boundary Clock PTP Domain 1 \
M < > Sync Messane
< %
- \ Deviceg Ordinary Clock (Slave) )




-/

ilemplode sincronizaciormaudio/videoen SMP )

-~ > - -, " g L/ A - v LA o \J - -

| Reference
%) @ Clock

0l6]7]12]2]8]13]|2| » 116]1314]|2]|2]5]|6
Zero Offset Internal Zero Offset
\4
o|le|7[2]2]8]3]2 Clock 1|6]3]4|2|2|5]6
Video Datagram | Audio Datagram

0]6]7]/2]|2|8|3|2] RTP Timestamp 1[6]3[4]2[2]5/6




racanto Sistemas de sincronismos IP
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Input Timing to External Reference
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