Deploying Dynamic Ad
Insertion with DASH

A Broadcasters Architecture



Introduction - ITV

The UK’s largest commercial
broadcaster

We make, sell and distribute our
own content

Operating 6 Free to air broadcast
channels

Direct to consumer with The ITV
Hub



Telling the Story

Through the lens of an end-
to-end project and
architecture
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Meanwhile...

Work begins on Linear
Addressable technology
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Core platform enhancements

Commercial

Systems

Ad Decision

Server

Scheduling

Broadcast Systems

Playout

Encoding
Platform(s)

Broadcast
Platforms

/\

SCTE-104
converted to
SCTE-35




SCTE-104 / SCTE-35 specifications

ITV SCTE specifications are
available to view View on Github
https://github.com/ITV/SCTE-Signalling



OTT encoding platform

Contribution Distribution
Encoding Encoding

DCsite 1

DCsite 3

Elemental Elemental

Contribution Distribution >
DC site 2
DCsite 4
El tal El I
ementa ementa >

Contribution Distribution

/\ /\

SCTE-35 carried
ina 15 mbps
HD TS stream

Outputted as
fMP4 ABR set




OTT distribution platform

Distribution
Encoding

Ad Replacement

¢ Packaging and DRM

I
|
1
|
Elemental | Publishing Ad
@ Distribution : ) ! > Replacement
| ]

Ad
Decisioning
Server

Elemental

Distribution

Firmware
upgrade to
v2.11.7




OTT distribution platform

Ad Replacement

¢ Packaging and DRM

Distribution
Encoding
e
1
1
|
Elemental | Publishing Ad
Distribution : ) ! > Replacement
|

Ad
Elemental - Decisioning
Distribution i Server

10gbps

° AWS
w DirectConnect



OTT distribution platform

Ad Replacement

¢ Packaging and DRM

Distribution
Encoding
e
1
1
|
Elemental | Publishing Ad
Distribution : ) ! > Replacement
| |

Ad
Decisioning
Server

Elemental
Distribution

Support for

° Cablelabs ESAM
lb spec



Fragmented MPEG-4 ingest specification

Standardising packager

contribution format View on Github

https://github.com/unifiedstreaming/fmp4-ingest



OTT distribution platform

Ad Replacement

¢ Packaging and DRM

Distribution
Encoding
e
1
1
|
Elemental | Publishing Ad
Distribution : ) ! > Replacement
| |

Ad

Elemental - Decisioning
Distribution Server

2 entirely
isolated and

o active packager
lb chains



Origin storage options - EFS

Within Each Packaging and
DRM chain

Ingress Load Egress Load

Balancer Balancer

Seamless origin
failover

Issues for low
latency



Origin storage options - NFS
¢ Within Each Packaging and
DRM chain
-

NFS
Instance

B é Ingress Load Egress Load
Balancer Balancer

NFS
Instance

I ! 0 Good Performance
e Not active/active



Ad Replacement - Contribution

Ad Replacement

¢ Packaging and DRM

Distribution
Encoding
e
1
1
|
Elemental L Publishing
Distribution : point
|

Ad
Replacement

Ad
Decisioning
Server

Elemental
Distribution

Conditioned
stream for

ib Ad Replacement



Ad Replacement - Segment splicing

MP4 Fragments

_— 4

Outputted DASH
Representation

SCTE-35
splice insert with
duration

by

Truncated

Elongated




In-band Ad Markers - Spots & Breaks

Programme part

iAd Break

iAd Spot

S s



Simplified example of origin output
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Single Period
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Simplified example of origin output

Contribution to Ad
Replacement

Event for break marker

Events for spot markers

Single Period

Use of messageData

"\

Begins: 12:11:49 PM
Ends: 12:12: 39 PM
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Ad Replacement - Just In Time

Distribution
Encoding

Elemental
Distribution

Elemental
Distribution

Ad Replacement

¢ Packaging and DRM

Ad

Replacement

|

1

1

] Publishi

: g Publishing
| point

|

Ad
Decisioning

Server

JIT Ad
Replacement



JIT Ad Replacement

¢ @ Ad Replacement

Ad Rep

O

Ingress

Advert
Transcode /
Packager

Ad Rep Edge
Node

Ad Inventory
backhauled.

Transcoded /
segmented
ahead of time

Advert
Mezzanine

Ad
Decisioning
Server




JIT Ad Replacement

¢ @ Ad Replacement

Ad Rep Ad Rep Edge
Ingress Node

Advert
Transcode /
Packager

O

Ad
Decisioning
Server

Advert
Mezzanine

Manifest
ingested over
private
connection



JIT Ad Replacement

¢ @ Ad Replacement

Ad Rep Ad Rep Edge
Ingress Node

O

Advert
Transcode /
Packager

Advert AL

Mezzanine

Decisioning
Server

JIT ad decisions
and
replacement.



JIT Ad Replacement

load challenges Ramp up

<

Peak Ramp Down

> &
< > <

>
>

A\ 4

Load distributed over
segment duration

Breaks down roughly into
thirds

Peak concurrent streams
1.1m

Needs rethink for full rollout
and low latency DASH

Typical organic advert request distribution



JIT Ad Replacement

¢ @ Ad Replacement

O

Ad Rep
Ingress

Advert
Transcode /
Packager

Ad Rep Edge

Node

Advert
Mezzanine

Ad
Decisioning
Server

Measurement
referencing IDs
from
scheduling.



Simplified example Ad Replacement output

Ad Replacement
output

Multi-period DASH

Use of InbandEventStream
and emsg

Use of SegmentTimeline
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Server Side Ad
Replacement on TV

Freeview Play based on HbbTV
(like ATSC)

Limited multi-period support.
Mandatory 2019+

Profiled behaviours for near
seamless Ad Transitions

Specifies period-connected as
requirement.
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Thank you




