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New Style Optlonal
Meterbridge

« Lower cost “Vista” Meterbridge

« Same Vista Meterbridge feature set

* Running on VUE edge Pro and packaged
with a 15" monitor
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VISTAN | BT

 All-in-One Compact Console

» Cost-effective, compact
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Jcarson

Advanced Built In DSP engine

Configurable 1/0 starting with 16
Mic/Line in and 16 Line out

Redundant power supplies

All 1O and DSP is the same for 22 and
32 fader versions

Enough processing for up to 140 MEQs

ST2110 capable with 570EMR or
9821EMR audio gateways
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Fully Configurable
Powerful - 1100 MEQ, 6000+ I/0

Quad Star technology provides the level of
redundancy demanded by today’s world of
high-pressure and broadcasts.

Quad Star utilizes four processors to achieve
unprecedented levels of redundancy in the
control surface.

Quad Star is featured in all Vista X and Vista V
console surfaces

Powered by Infinity Core Processing
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* World renowned Studer patented user interface
« Simple and intuitive, Streamlines the mixing process
* Focused Attention.....
.... Where you look, is where you touch, is where you control

» Integrated rotary controls and buttons within flat-screen displays bring
together visualization and operation

 Color Coded

« Sound engineers can quickly adapt during live, high-pressure
productions

 Provides access to expanded parameters and control of specific
audio elements

* Increases the control capabilities of each channel without requiring
dedicated console surface space
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* No need to scroll through pages of control options.
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» Vistonics provides everything you need at your fingertips
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Assign colors to channels or busses for
effortless channel layout and management

Quickly identify important sources
Dramatically improve reaction time

Reduce the stress that often accompanies
live productions



D23m-2110-GATEWAY

« Ease the transition to IP....

» Allows D23m to be edge device on ST2110-30
network

* Double width D23m card
« D23m I/0 frames only
« Compatible with existing D23m |I/0 Frames

 SFP-based 2110 to ALINK bi-directional
interface and translation

e 256 bi-directional channels

* Includes Word Clock output that is locked to
the 2110 PTP clock

* 10 available single width slots in D23m with IP-
BRIDGE

« Available Q1 2024

D23m-2110-GATEWAY card position
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*Conventional timing (frequency) signal:
A nominally periodic signal, generated by a clock:

e m ==

Timing jitter and wander

*Packet timing signal:
A nominally periodic signal, generated by a packet master clock:

e mm ST mE -
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Bypass
Router
EQT-1616-12G

7800DA8-12G

LCD Monitors

S

Production Switcher
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9281EMR-AG-HUB Audio Console

Compression

Character Generator
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Overture RT

5700MSC-IP
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SMPTE ST 2059-2: Synchronizing Professional Broadcast Networks

* Jakmile je ustanovena hierarchie Master/Slaver (BMCA) “Announce
message”, mlze zacit proces synchronizace hodin, pomoci vymeény PTP
zprav, ktera se sklada ze dvou ¢asti:

vy s w . “ . (t2 -11)+ (t4 -13)
* Zmeéerenim “propagation delay”“ mezi Mastrem a Slavem. (

2

Sync Message obsahuje ¢asovou znacku kdy byla odeslana Mastrem.

ot —
i T
+ms kﬁﬁg";m Delay_Req_Message je identicka jako Sync Message, ale odeslana
o Slavem, obsahuje ¢asovou znacku kdy byla odeslana Slavem.
b :
#,12
: Delay _Resp_Message odeslana Mastrem, obsahuje ¢asovou znacku
* (v.us kdy byla Delay_req_message doru¢end Mastru.
tsm
. t1 = Master Time ¢as vyslani Sync Message.
t2 = Slave Time Cas pfijeti Sync Message.
: t3 = Slave Time Cas vyslani Delay_Req Message.
f .06, t4 = Master Time cas pfijeti Delay_Req Message.
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https://theiabm.org/wp-content/uploads/2019/12/Calnex-Whitepaper-Synchronizing-Professional-Broadcast-Networks.pdf

= Time=10s BN Time=5s
t1=10 [DTme=10s

B t2=8
o t3=11
Time=17s ®© O~ e —
t4=19 |  Time=19s ™. — &
Time=23s o
Time = ’2’4 - et [
.......................................................... Slave cas
upraveny o offset
Delay = [(t2-t1) + (t4-t3)]/2 = [8-10) + (19-11)]/2 = 3 a delay

Offset = (t2-t1) — Delay = -5

Zprava Sync resp. Follow Up udavaja zpozdéni Master->Slave (t-ms)
Zpravay Delay req a Delay_resp udavaji zpozdéni Slave->Master (t-sm)

Jakakoliv asymetrie mezi (t-ms) a (t-sm) vnasi chybu do vypoétu korekce hodin!
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ST 2022-6 Packet Structure

ST 2110 is great solution for :

« Large-Scale OB Trucks that need to support UHD

« Large-Scale audio/video routing systems with studios

* Distributed (Venue/Campus) Production Environments

* Where there is one PTP domain and an integrate Management System.

» ST 2110 is probably NOT the idealsolution for :

* Getting to and from "the cloud”

 Cost-sensitive Long-Haul contribution links

« Distribution (network-to affiliate, etc.)

* Interchange between arms-length unrelated parties

Mérici &

Studiova
rf Technika



e
Calnex

SMPTE (Society of Motion Picture and Television Engineers)

SMPTE ST 2110-10 — System Timing and Definitions. Covers the system as a whole, the timing model, and

common requirements (e.g. UDP datagram sizes) across all essence types.

e SMPTE ST 2110-20 — Uncompressed Active Video. Deals with the transport of uncompressed active video in ST
2110 systems, using Real-time Transport Protocol (RTP).

« SMPTE ST 2110-21 — Traffic Shaping and Delivery Timing for Video. Specifies the timing model for senders and
receivers of video RTP streams. Testing to this standard is the main focus of this article.

e SMPTE ST 2110-22 — Constant Bit-Rate Compressed Video JPEG-XS.

e SMPTE ST 2110-30 — PCM Digital Audio. Documents the use oflP-encapsulated PCM audio in a manner
compatible with AES67.

e SMPTE ST 2110-31 — AES3 Transparent Transport. Specifies the transport of AES3 digital audio signals.

e SMPTE ST 2110-40 — Ancillary Data. Documents the transport of SMPTE ST 291-1 Ancillary Data packets using

RTP over an IP network.

sesene Order ahd pace ssses

Sender Receiver

210 20 Nldeo 210-20 ['Vldeo
SDI 210-30 {Audlo 210-30 {Audlo} SDI
Q 211D40 {ANC) 211040 {ANC
2110 Gateway IP network of 210 Gateway
(converts SDI switches and (converts ST 2110

to ST 210) routers to SDI)
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o) * Does not affect D23 1/0 count
i « Converts SMPTE 2110-30 to Studer A-Link

* Seamless integration

SYNC OUT

* Provides 768 inputs and outputs

e D23 Sync derived from PTP or local master clock

* Redundancy capable

* 1S04 & I1S05 NMOS compliant.

e Allows D23 to be stand-alone as ST2110-30 audio edge device
* Fits directly into D23 frame

* Available Q1 2024.

e Can be retrofitted into any existing D23

sfun;s.a :Elu
- Part # D23m-2110-ALINK
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Calnex

Delay — usually due to physical link length or processing delays
introduced by network elements. Introducing delay can also be
useful for testing the essences’ re-alignment mechanism. @—l
* Packet loss — commonly caused by network congestion or as a e ;

result of packet corruption, since if the CRC becomes invalid, astore- F_'Q’_'
and-forward switch will drop the packet. SDI to IP Calnex

. . . . Gateway SNE

e Packet corruption — can be due to a dirty fiber or poor connection,
among other causes. Cut-through switches do not perform any CRC
error-checking, so error-checking needs to be performed by the
receiver.

e  Bursty conditions — the Calnex SNE’s Burst Packets mode can be
very useful for testing that your buffer size is sufficient.

* Reordered packets — on a LAN, the reordering of packets should be
rarely seen, but over WANs there are more likely to be multiple
routes that packets could take, making reordering more common.

* Packet duplication — may occur as a result of misconfiguration (e.g.
two streams of data being sent to the same destination by mistake)
or some other network issue.

« Jitter and packet delay variation (PDV) — this is usually introduced

as a result of traffic passing through multiple routers in transit from

the source to the destination. Each router will contain some amount
of buffer, and these will vary between routers in each of the
network “hops”.
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Generator IP Receive - Flows Analyser Interface: Seamless E+F | SFP E - PTP Info Active System Reference SFP F - PTP Info Standby System Reference
Video standard Cr:422:10 BT709 SOR Multicast Requests: 2/2 joins sent GMInfo | QxStatus | Messaging GM Info | QxStatus | Messaging
Test pattern 100% Bars SFPE  Protocol  DstIP SrcIp Bandwidth
Domain o Domain 0
LeaderID e Leader ID 00:18:63:FF:FE:03:1D:24
Priarity 1 128 Priarity 1 128
Priority 2 128 Priarity 2 128
. . . Clock Class 248 Clock Class 248
SFPF  Protoco Dist IP SrcIP Bandwidth : .
ANC 211040  239.9.40.1:5178 192.168.0.3:5178 23.880 kbps Clock Accuracy <100 ns Clock Accuracy < 100 ns
AUD2 211030  239.9.30.3:5178 192.168.0.3:5178 5,040 Mbps Variance 65535 Variance 65535
AUD1 2110-30  239.9.30.1:5178 192.168.0.3:5178 9,649 Mbps ek pr—— Clock s pr——
VID 211020 239.9.20.1:5178 192.168.0.3:5178 9,276 Gbps Dk souree : . oek source : .
- PTP Time 2024-05-17 07:01:46 (TAI) PTP Time 2024-05-17 07:01:46 (TAI)
Reference L (08 GO TGRS AT [ Wi, SElL: SFP E: PTP frequency and phase locked SFP F: PTP frequency and phase locked
IP Transmit Reference: PTP SFP E | SFP IP Network IGMP: Max V3 | Analyser - 2110 Format Setup Analyser Interface: Seamless E+F | SFP E - Network Stats Link Speed: 10Gb  FEC Mode: NO-FEC
SFP E: 9.291 Gbps (929%) SFP F: 0 bps (0%
2 p (92%) ps || (0%) . : SFPE ) SFPF VID | AUD Rx Cumulative Tx Cumulative
Tx | viD | AUD1-2 | AUD3-4 | ANC | MON Carrier Signal Fresent Fresent Auto SDP Override
SFP E Dt IP rcIP Interface v v AUD1 Packet Time 1ms 1ms | packets: 26792 579867767
o - = MAC Addr ..:..I.F..fF.O 57:4C u_u.l.F..aF.oA.y.H AUD1 Channels 8 ch 2¢h | ood Packets: 6799 579867767
AUD1 23 IP Addressing Mode Static Static .
AUD2 23 | adar £.03/24 192.168.0.4 / 24 AUD2 Packet Time 1ms 1ms | pytes: 2463758 778855777922
. . Gateway 168.0.99 192.168.0.99 AUD2 Channels 4Ch 2CR | gad Fes: 0 N/A
. I E— DNS 1P Addr 192.168.10.1 192.168.10.1 AUD3 Packet Time 1ms - — S
Total Tx pkts 57 5 808 AUD3 Channels 2¢hl | Multicast: 26755 579867732
Total Rx pkts 26792 579063627 AUD4 Packet Time 1ms | Unicast: 8 16
SFPE: AUD4 Channels 2Ch Broadcast: 29 19
SFPF: WLAN: 0 0
.(__.f--'-""':' By =J Col Sp: Rec.709 | IP Receive - Interpacket Timing AUD 1:[SFP E+F] | Qx Network & Automation
A ¥ " Curve: SDR-TV 1,000 - : : ; : Interface Up
- *,  Targets: Off MAC Address 00:1F:7F:00:57:4C
i ", Filter: Teu_:q_ - IP Addressing Mode  Static
[ + 4 Centre: Origin - = IP Address 192.168.0.55 / 24
[, i {Zoom: 1.00 . Gateway 192.168.0.1
i s -|Line: Al z i ) | | Default Gateway 192.168.0.1
- T T R O T z | | DNs server
i 7 0 S S T N S ——————— S —— ] Y qx-022348.local
B ' J'O o T T | JA[I T T 7 | RESTAPI Listening on port 8080
i kS v i VNC Server 1 Connection
fx,_\_‘ e “ Min: M
T, T SFPF Min: Bps Max: 1000.054ps
Video Ti . Systern Refere - PTP SFP acaive - Intern iming . ISEP E4 12 34 56 78
Video Timing & System Reference REF: PTP SFP E Ancillary Status - Grid | List View IP Receive - Interpacket Timing VID: [SFP E+F] . 6 )
Video Timing Media Latency Ext Refws PTP 1,000,000 il SRR IR TR R SRRt M SR S
First Packet Time (s) 1 . 1
st Packet Time (s) 2an
VIDE ¢ -18 -18
VIDF § = 5.09 s -27 -27
oo T : 36 36
VIDE ¢ : - : -45 -45
VID F ¢ e _759.36 s -54 -54
0,5 0 0 15
ol - -63 -63
VIDE: - |
VIDFr ‘& = 488 ps 50
0,5 0,0 1.0 5 18.0




Generator IP Receive - Flows Analyser Interface: Seamless E+F  SFP E- PTP Info ystem Reference  SFP F- PTP Info Stan stem Reference
Video standard Multicast Requests: 2/2 joins sent GM Info | QxStatus | Messaging GMInfo | QxsStatus | Messaging
Test pattern SEPE  Protoco Dst IP Src IP Bandwidth
= - — = = Domain 0 Domain ]
Leader ID Leader ID
Priarity 1 128 Priarity 1 128
Priarity 2 128 Priority 2 128
. B Clock Class 248 Clock Class 248
SFPF  Protoco Dst IP SrclP Bandwidth . .
ANC 211040 239.9.40.1:5178 192.168.0.3:5178 24.576 kbps Clock Accuracy = 100 ns Clock Accuracy = 100 ns
AUD2 211030  239.9.30.3:5178 192.168.0.3:5178 5,030 Mbps Variance 65535 Variance 65535
Dl e e
- ) ) PTP Time 7 07:05:41 (TAI) PTP Time 2024-05-17 07:05:41 (TAT)
Reference PTP: lacked (Frequency And Phase Locked), stable SFP E: PTP frequency and phase locked SFP F: PTP frequency locked, not phase locked
IP Transmit SFP IP Network IGMP: Max V3 | Analyser - 2110 Format Setup Analyser Interface: Seamless E+F | SFP E - Network Stats Link Speed: FEC Mode: NO-FEC
SFP E: 9.291 Ghps SFPF: 0 \ A ~
F ' - SFPE _— SFPF VID | AUD Rx Cumulative Tx Cumulative
AUD1-2 | AuUD3-4 | ANC | mMON Carrier Signal e Auto spp Override
I src IP ; Interface U — b AUD1 Packet Time 1ms 1ms | Packets:
20 1 a MAC Addr CERTRIzaTAC AUD1 Channels 8Ch 2Ch | Good Packets:
0 1 IP Addressing Mod . ;
0 1 [PAdd:essmg o AUD2 Packet Time 1ms ms | Bytes:
! I Gateway AUD2 Channels 4cCh 2 ch Bad FCS: 0 N/A
SFPF  Protocol  DstIP Src IP Banc DN5 IP Addr 32.168.10. AUD3 Packet Time Lo N I
Total Tx pkts 1043 AUD3 Channels 2¢hl | Multicast: 35524
Total Rx pkts 848144492 AUD4 Packet Time 1ms| | Unicast: 67234033 16
SFPE: AUD4 Channels 2ch ra 22
SFPF: VLAN: 0 0
N IP Receive - Interpacket Timing AUD 1: [SFP E+F] | Qx Network & Automatior
< 1,000 : Foe e Interface Up
£ 3 - MAC Address 00:1F:
, Filter: Te'_:"_ - IP Addressing Mode  Static
\ Centre: Origin S IP Address 192.168.0.55 / 24
- UI' Zoom: 1.00 © : Gateway 192.168.0.1
| - {Line: Al g Default Gateway ~ 192.168.0.1
. ] DNS Server
\ 0 : mDNS Server qx-022348.loca
! we T T T T LT T T | REsTAR Listening on port 8080
* 7 Packe ne (us) “' VNC Server 1 Connection
;‘v__ , ¥ Min
=8 > FPF  Min 1001.001us S2ps
Vid - . Syste eferenc REF P SFP ) i . VTN [SE + 1 2 34 5 6 T 8
Video Timing & System Reference REF: PTP SFP E Ancillary Status - Grid List View VID: [SFP E+F] . _
| _9 _9
rst Packet Time (s) Mean 100,000 :
VIDE | 10000 -18 -18
VID F = * 206.88 ps | oao -27 -27
1 0 i 2 a i 26 o1
, . = 00 | i ] -36 -30
Margin (s) ] :
VIDE & 10 [ ’ . A
VID F =¥ & 557.57 pis '1 ' -54 -54
- 0 1 3 i] e PR e T o = " |
l b o h T T T T T -63 -63
VIR E b 0.5 1 .5 2 25
VID E = <t Interval Time (s) [ [ [
VID F = 'y 4.8 ps Min . — 5.0 5.0 8.0 8.0 X X
1 ] 2 EPE Min 0 B 180 -180 -180
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R Riedel NMOS

Explarer

Banjour

qx-022348
192, 168,0,3:3000

Explorer Log

13:38:28.608] Successfully started sender {Sfacad8c-de7a-5d39-befa-443b99892965}
13:38:37.355] Successfully stopped sender {6fT2dce7-17d7-5853-94f0-d09ad446 77c5}
13:38:42.062] Successfully started sender {07913c99-b547-58b8-9590-3fb 2bc32fcha}
13:38:47.998] Successfully started sender {07913c99-b547-58b8-9590-3fb 2bc32fch I}
13:39:05.583] Successfully stopped sender {07513c99-b547-58b5-9590-3fb2bc32fch 9}
13:39:08. 227] Successfully started sender {07913c99-b547-58b8-9590-3fb 2bc32fcha}
13:39:47, 300] Successfully started sender {07913c99-b547-58b8-9590-3fb 2bc32fch T}
13:39:50.733] Successfully started sender {7f841477-063c-5681-9068-0de92 1fad 1ef}
13:39:54.949] Successfully started sender {eb782076-e05c-5da4-a279-3e867254bd3c}
13:40:20,762] Successfully started sender {03b8d%e5-6703-5ec4-bead-28c08c637457}
13:40:27.337] Successfully stopped sender {03b8d9e5-6703-5ec4-beed-28c0Bc637457}
13:40:30.969] Successfully stopped sender {h373230 1-5ae4-5854-bf78-3600 1686548}
13:40:41,738] Successfully started sender {6ff2dce?-17d7-5853-940-d09ad446 77c5}

Enable logging Max lines 1000

qx-022348

Senders

qx-022348 SFP F ANC
Source: gx-022348 AMC

qx-022348 SFPF AUD 3
Source: gx-022348 ALD 3

qx-022348 SFP F AUD 4
Source: qx-022348 ALD 4

qx-022348 SFP F VIDMON
Source: qx-022348 VIDMON

qx-022348 SFP E AUD 2
Source: qx-022348 ALD 2

qx-022348 SFP F VID
Source: gx-022348 VID

qx-022348 SFP E AUD 4
Source: gx-022348 ALD 4

qx-022348 SFP E ANC
Source: qx-022348 ANC

qx-022348 SFP E VIDMON
Source: qx-022348 VIDMON

qx-022348 SFP E AUDMON
Source: gqx-022348 AUDMON

qx-022348 SFP E VID
Source; gx-0 Show SDP

Copy SDP
qx-02234

Source: gx-0

Set Staged Transportparameters

Show Active Transportparameters

Start Sender

Stop Sender

Show ConnMgmt in Browser

Receivers

qx-022348 SFP E ANC
urn:x-nmos: format:data

qx-022348 SFP E AUD 3
urn:x-nmos: format:audio

qx-022348 SFP E AUD 4
urn:x-nmos: format:audio

qx-022348 SFP E AUD 2
urn:x-nmos: format:audio

qx-022348 SFP F AUD 4
urn:x-nmos: format:audio

qx-022348 SFP E VID
urn:x-nmos: format:video

qx-022348 SFP E AUD 1
urn:x-nmos: format:audio

qx-022348 SFP F AUD 2
urn:x-nmos: format:audio

qx-022348 SFP F VID
urn:x-nmos: format:video

qx-022348 SFPF AUD 1

urn:x-nmos: format:audio

qx-022348 SFP F ANC
urn:x-nmos: format:data

qx-022348 SFP F AUD 3
urn:x-nmos: format:audio
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