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Introduction
IABM is the international trade association for suppliers of broadcast and 
media technology. We support member companies with a comprehensive 
range of services across market intelligence, training, technology, exhibitions 
and best practices – all designed to help members do better business.

Stan Moote is CTO of IABM, Stan began his television career in 1977 as a 
plant engineer for CFTO-TV in Toronto, Canada. Mr. Moote was involved in 
the original SMPTE Digital Video Standards Committee meetings creating 
CCIR-601 and continues by coordinating activities within the industry for 
standards groups. Through his domain knowledge working with video and 
audio, Mr. Moote developed several patents and focuses on workflow 
solutions, new technology and interoperability. Stan is a recipient of the 
SMPTE Digital Processing Medal Award and a SMPTE Fellow.



3

IP Showcase Sponsors



4

IP Showcase Sponsors



Why IP?
• The pace of change is faster than ever

• IP has been proven to deliver greater flexibility, agility and efficiency in 
multiple industries 

• It is now doing the same in all facets of broadcast, even in live production

Multi-platform Increasing 
resolutions/frame rates

Wide Color Gamut/
High Dynamic Range



Benefits of Media Over IP

• Common medium for all workflows
‒ Real time & file-based as we as config, monitoring, management and control

• Enables COTS networking and compute for media workflows
‒ Removes the need for dedicated hardware

• Supports migration to virtualized and cloud based platforms
‒ Software based solutions to solve more media workflows

• Leverages IT budgets and purchasing power
‒ Manage CAPEX and OPEX spend with IT budgets, amortization, etc

• Integrate broadcast and OTT and other media operations with common 
platforms

‒ Easier live and media asset sharing for multi-platform delivery



SDI vs IP
The SMPTE ST 2110 suite has established itself as the defacto set of 
standards for migrating video, audio and data workflows from SDI to IP
IP offers many advantages over SDI including:
• Standard IT connectivity
• Greater density / link aggregation 
• Faster (higher bandwidth) switching fabric
• Shared resource for I/O, control, monitoring, management etc



EBU Diagram – TR 1001

“For the purposes of 
engineering, 
constructing and 
maintaining 
professional media 
facility 
infrastructures… the 
industry requires the 
ability to easily 
integrate equipment 
from multiple 
vendors into a 
coherent system”



Introducing SMPTE ST 2110

• SMPTE ST 2110, is the common, worldwide 
standard for Professional Media over IP Networks 
• Essence Based 

• Video, Audio and Ancillary Data are separately addressable IP 
streams

• Ideal for Studio/Production Applications



SMPTE ST 2110
is comprised of multiple documents

• System Timing and Definitions:   SMPTE ST 2110-10
• Covers the system as a whole, the timing model, and common requirements 

across all essence types

• Uncompressed Active Video: SMPTE ST 2110-20
• Documents the IP transport of uncompressed active video using an RTP format 

based on IETF RFC 4175

• Video Sender Traffic Shaping: SMPTE ST 2110-21
• Specifies the traffic shaping model for senders and corresponding requirements 

on receivers of SMPTE ST 2110-20 (video) streams



• PCM Digital Audio: SMPTE ST 2110-30
• Documents and constrains the use of IP-encapsulated PCM audio in a 

manner based on and compatible with AES67 in such systems

• Ancillary Data:   SMPTE ST 2110-40
• Documents the IP transport of SMPTE ST 291 ancillary data using an RTP 

mapping based on an IETF draft

SMPTE ST 2110
is comprised of multiple documents



Breaking it Down – Media Transport
• SMPTE ST 2022-6 is established as the baseline for interoperability

‒ Simple SDI over IP implementation

• SMPTE ST 2110 adds greater flexibility, separating video, audio and 
data into different flows

‒ Greater flexibility in your workflow
‒ Bandwidth efficiency
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Breaking it Down – Timing & Sync
• PTP based timing (SMPTE ST 2059) defines the timing and sync 

requirements for media over IP

• Grand master clock and redundant master clocks ensure an available 
valid network timecode source

• Receivers on a network are able to sync incoming video, audio and 
data flows based on time stamping in each flow and the grand master 
reference

‒ This includes caching to ensure frame alignment as need by each device



Most Basic Working System
Media Transport
• Pick SMPTE ST 2022-6 or SMPTE ST 2110
Timing and Sync
• Standard Timecode or NTP for 2022-6
• PTP (SMPTE ST 2059) for 2110
But..
• Configuration is manual and time consuming
• Routing control requires device dependent drivers
• There is not defined security or monitoring protocols/specifications

Transport layer only
A literal replacement of SDI

We can now make…



Now We Have a Viable Transport Layer
SMPTE ST 2110 + PTP = Transport layer for video + audio + data 

• Route video, audio and data to any destination on a network
• Use IGMP to start (make) and stop (break) those connections
• Network set up for Multicast to allow one to many routing
• Use “Make before Break” to ensure a seamless switch every time
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Making it Plug and Play
• IT based systems can be deployed quickly at scale
• Media over IP systems should be the same
• We need a plug and play mechanism that enables this
• Key enabling technologies

‒ AMWA NMOS IS-04 and IS-05
‒ SDP (Session Descriptor Protocol)



Breaking it Down – Discovery & Connection

AWMA defined methods for 
device discovery by DNS on a 
network and registration of flows 
with a central registration server
Easy method to identify when flows are 
available or not as devices are connected 
and disconnected from a network

IS-04 
Discovery and Registration

AMWA defined APIs for 
managing connection between 
compliant devices with 
compatible flows

IS-05 
Connection Management

Turn on devices and with 
minimal user intervention 
connect them to a network and 
route signals between compliant 
devices

Plug and Play+ =



SDP (Session Description Protocol)

Behind The Scenes of IS-04 and IS-05
• SDP Files define a device 

input and flow characteristics
‒ Number and type of flows

• Video, audio, ancillary data
‒ IP address(es)
‒ Video characteristics

• Raster, frame rate, sampling, bit 
depth etc

‒ Audio characteristics
• Sample rate, frequency, 

channels etc
‒ Ancillary data

• Anc data standard, grand 
master etc



Plug and Play Systems

Media Transport and Timing
• SMPTE ST 2022-6 or ST 2110 + PTP (ST 2059)
Discovery and Registration + Connection Management
• AMWA NMOS IS-04 – Discovery and Registration
• AMWA NMOS IS-05 – Connection Management
• May also use AMWA IS-07 (event and tally) and IS-08 (audio mapping)

We can now make…
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Configuration and Monitoring

• DHCP: Make it easy for new devices to join a network and be assigned 
an IP Address

‒ Seems simple enough, but not all devices support this

• Configuration Management: Lots of tools exist, with a variety of open 
protocol options

‒ API, Configuration files, SSH CLI etc

• Monitoring: There are existing industry accepted mechanism that can 
be used:

‒ Visual monitoring: Multiviewers, waveform monitors etc
‒ Data and analytics: SNMP, SysLog etc
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Security

• EBU R 148 – Security Tests

‒ Minimum security tests for networked media equipment

‒ Includes example tools for exploitation, scanning, fuzzing, credentials etc

• EBU R 143 – Cyber Security Safeguards

‒ Recommended practices for vendor systems, software and services

• AMWA BCP 003 – Secure HTTPS API calls 

‒ Based on best practices used for HTTPS. Intended to promote a secure 

approach to interoperability



Easy to deploy, manage and maintain systems
We now have everything we need to build and run system at scale

Media Transport and Timing
• SMPTE ST 2022-6 or ST 2110 + PTP (ST 2059)

Discovery and Registration + Connection Management
• AMWA NMOS IS-04, IS-05 (IS-06/07/08…) 

Configuration and Monitoring
• Config tools, visual and data based monitoring tools

• Security procedures and policies 

We can now make…



Transition to IP 
Infrastructures

Source: IABM pre-INAB Show 2018 End-User Survey
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CBC/Radio-Canada
World Largest IP Facility

Denis Pare, VP Sales
Embrionix
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o Brand new IP facility
o Going from 121,000 m2 to 37,000 m2

o 3 Production Sets (2 Control Rooms)
o 10 News Production Areas (4 Control 

Rooms)
o 40 TV playout channels, 40 WEB channels 

and 180 Radio channels
o Broadcast across Canada

o Uses SMPTE ST 2110 across the facility
o HD as well as UHD Content
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DATA CENTER
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IP Audio 
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SDI Signal
IP Signal



The IP Showcase Demo



JT-NM Tested Program

Sponsored by 

JT-NM
Administered by 

Hosted By

Fox 
Networks

The JT-NM Tested Program 
provides greater transparency of 
vendors performance to the 
SMPTE ST 2110 standards adapted 
by the industry

The first testing event took place 
the week of March 18, 2019 at the 
Fox Networks facility in 
Woodlands, Texas



JT-NM Tested Program Participants

72 products from 35 vendor products tested 

+
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72 products from 35 vendor products tested 

Products covering all the 
key areas important to 
production and playout 
workflows



General Tests Network connectivity, PTP timing, IGMPv3 (join and leave 
multicasts) and SDP (device’s I/O configuration) files

SMPTE ST 2110-20 Receive and transmit video, including SMPTE ST 2110-21 
buffering support and video free of artifacts

SMPTE ST 2110-30 Receive and transmit audio, including no audible artifact 
being heard

SMPTE ST 2110-40 Ancillary data support, including DID/SDID support, 
caption presence and no stream payload errors

SMPTE ST 2022-7
Seamless protection switching, including sending audio, 
video & data, and receiving audio, video & data with 25% 
errors

Tests Performed



Receivers & Transmitters
The majority of products could receive 
and transmit SMPTE ST 2110

Receive only products were made up of 
convertors, test and measurement, 
multiviewer and monitoring products 

Transmit only products were primarily 
convertors

9

15

48

0 5 10 15 20 25 30 35 40 45 50

Tx

Rx

Rx/Tx



Audio, Video & Data

Most products supported audio, video and 
ancillary data services

A substantial number of audio only products 
were tested and were convertors, monitoring, 
intercoms and mixers

There was one data only product for caption 
insertion
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