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Let’s go on a journey…….





Space & Time

Scale & Time



IP facilities are fast becoming 
business-as-usual



Ever-increasing scale in recent deployments

>100,000 end points
>100,000 media flows

Full technology-abstraction 
is absolutely necessary!



Drive and requirements for scalability

High resolutions 
HD/4K/8K, HDR, HFR, etc.

More signals in 
production

video & audio

Goal of distributed 
production

Scalability

Network design
e.g. architecture 

choices

Scalable 
orchestration and 

control 

Scalable products
e.g. processing and 

transport



Scale in federation – distributed production
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Distributed systems
System 1

System 2

VideoIPath
Node 1

VideoIPath
Node 3

VideoIPath
Node 2

VideoIPath
Node 1

VideoIPath
Node 3

VideoIPath
Node 2

Remote Site 1

Remote Site 2

Remote Site 6

Remote Site 3

Remote Site 9

Remote Site 10

Remote Site 7

Remote Site 8

Remote Site 4

Remote Site 5



Unifying the control plane

Bespoke
device 
drivers

Proprietary
Audio

Control



Scalable control architecture needed

Orchestration Layer

Broadcast Control Layer

Media Function 
Control

Media Function 
ControlSDN Control



Traditional HA system

Nevion Confidential12

Media network

Main server

Client

Backup server

Database Database

Replication

Heart-beat

Monitoring Configuration Monitoring Configuration



Scalable cluster architecture
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Node 2

OS

Node 1

OS

DB

Node 3

OS

Kubernetes
Cluster

Device 
Driver

Container
Front-End
Container

Core
Services
Container

Database
Container

DB DB



What level of federation control needed?



Lots of audio…
… of different types…
... + control plane…

1 / 2 / 6 / 8 / 16 / 64 channels

AES3

ST2110-30/1

AES67

SDI embedded

2022-6 embedded

MADI

Analogue!

1ms / 125us packet period
16 / 24 / 32 bit resolution
44.1 / 48 / 96 / 192 kHz

Sample Rate Conversion

Full channel shuffling

Gain & delay per channel

All IP connectivity……
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ST 2022-6 16 Mono

ST 2022-6 16 Mono

ST 2022-6 16 Mono

ST 2022-6 16 Mono

ST2110-30 8 Mono

ST2110-30 8 Mono

ST2110-30 8 Mono

ST2110-30 8 Mono

SDI 16 Mono

SDI 16 Mono

SDI 16 Mono

SDI 16 Mono

ST 2022-616 Mono

ST 2022-616 Mono

ST 2022-616 Mono

ST 2022-616 Mono

ST2110-308 Mono

ST2110-308 Mono

ST2110-308 Mono

ST2110-308 Mono

SDI16 Mono

SDI16 Mono

SDI16 Mono

SDI16 Mono

Audio Manipulation as as Service
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2110-31 16 Mono

2110-31 16 Mono

2110-31 16 Mono

2110-31 16 Mono

2100-30 8 Mono

2110-30 8 Mono

2110-30 8 Mono

2110-30 8 Mono

Async in 16 Mono

Async in 16 Mono

Async in 16 Mono

Async in 16 Mono

AES316 stereo

Analogue16 Mono

AES316 stereo

Analogue16 Mono

AES6764 Mono

AES6764 Mono

AES6764 Mono

AES6764 Mono

MADI64 Mono

MADI64 Mono

MADI64 Mono

MADI64 Mono

Audio Manipulation as as Service
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Audio facility interconnects

Remote 
commentary 

location

Event
location

Production Center

Re-
sync

Re-
sync
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Moving outside campus-based 
audio production islands

• WAN connectivity involved
• Longer latencies
• (Potentially) Asynchronous sources 
• Layer 2 too limiting
• Layer 3 (routed) needed for larger 

and multi-campus networks
PTP GM PTP GM



NAT as a Service

Main switch fabric



Space & Time



Time moving on!

Andy: almost 42 billion 
frames (25fps) since his 

epoch!
[Just 53 years]

Esther: >1 billion frames!
[16 months] 



Time security 

GNSS

UK National Timing Centre
Deliver a resilient UK national time infrastructure 

through the building and linking of a new atomic clock 
network distributed geographically in secure locations.

GPS

February 2020

TaaS



PTP
→ scalability
→ security

→ resilience
→ dependability

PTP
Master

PTP
Master

Transparent
Switch

Boundary
Switch

Boundary
Switch

Boundary
Switch
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Switch

Transparent
Switch

Transparent
Switch

Transparent
Switch

Device Device Device Device Device Device DeviceDevice Device



PTP holdover is capable of being very long 
– let’s make it so!



Scalability in 
timing distribution



When you lose track of time…



Media payload RTP UDP IP VLAN MAC/PoS/
GFP/MPLS

ST2110 essence timing



Compression – a further time cost?
• ST2110-22
• Minimal latency when implemented correctly!
• Up to 10:1 usable compression ratio
• Large scale deployments out there already
• Insignificant time c/w transit latency in WAN

(=== <100km encoder& decode)
• Will be needed for 5G



Reconciling essence timings for use

Processing time

Processing time

Processing time
Origination 
time Use time

link time

link time link time

link time link time



1840 – coordinated railway time → GMT



ST2110 over WAN
Distributed production

Remote production
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Switching at the right time – no longer such an issue?



Security



SMPTE ST 2110 tidying up
SYSTEM -10 AUDIO -30VIDEO -20

COMPRESSED
VIDEO -22

AES3-32 bit
AUDIO -31

TIMING -21 2022-8
COMPOSITE

ANCILLARY
DATA -40

MULTI-PART 
VIDEO -23

FAST METADATA 
-41

FMX -42SD 
VIDEO -24
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