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• Personalize

• Chat

• Ask questions

• Take notes

• Move to 
current slide

This Session Will Be Interactive!
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Reality TV
Movies
Sports & News
Talent Shows

What dominates Live TV viewing in most US Households?
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Content Discovery Methods

I n t r o d u c t i o n
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Content Discovery Methods

I n t r o d u c t i o n



© 2017 SCTE•ISBE and NCTA. All rights reserved.   |   scte.org • isbe.org 9

A Gap In Linear Content Discovery

I n t r o d u c t i o n
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 Search across static metadata (title, series, 
genre, and actors)

 Record a live program now or schedule 
future recordings

 Users know what program is being 
recorded and when

Today’s Search and Record Functionality

I n t r o d u c t i o n
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What If Your TV Could Be Used As a Real-time Search Engine? 

I n t r o d u c t i o n

 Continuous search of Closed Captioning 
 Automated alerts and video clip recordings
 Reduced friction finding content

 Search all available channels 24/7
 Increased value of bundled content

 Content surfaced from all 
channels
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Live Guide Alerts

L i n e a r  S e a r c h  A p p l i c a t i o n  U s e s
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Video Clip Content Recorded Relevant To Your Interests

L i n e a r  S e a r c h  a n d  R e c o r d  A p p l i c a t i o n  U s e s
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Receive Alerts • Tune-in Live • Watch Video Clips

L i n e a r  S e a r c h  a n d  R e c o r d  A p p l i c a t i o n  U s e s
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How likely are you to use 
linear search guide or mobile 

notifications?
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Logical Architecture

L i n e a r  S e a r c h  a n d  R e c o r d  A r c h i t e c t u r e
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 Monitors linear manifests
 New segments analyzed for shot   

and scene changes
 Extracts captions and forms 

sentences
 Publishes program metadata to 

queue

Video Analysis Pipeline

L i n e a r  S e a r c h  a n d  R e c o r d  A r c h i t e c t u r e
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 Queries are expanded and written to
queue as an intermediate format

 When a match occurs:
 Thumbnail image and dialogue 

surrounding match are captured 
 Start boundary determined 
 All match metadata pushed to 

notification queue
 Notification system schedules cDVR

recording

Logical Search and Record Architecture

L i n e a r  S e a r c h  a n d  R e c o r d  A r c h i t e c t u r e
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 Provides Query Engine parallelism (query 
bound)

 Partitions are persistent stores for a subset 
of queries

 Duplicate queries routed to same partition
 One-to-many relationship of queries 

to users

Query Partitioning

L i n e a r  S e a r c h  a n d  R e c o r d  A r c h i t e c t u r e

Partition ID = Hash(Query) % Total Partitions
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 Horizontally scaled by query partition & 
consumed linear streams

 Continuous stream search on new dialogue
 Program transcript search

 Queries added during program 
 Proximity and other complex queries 

require querying past dialogue
 Program State Cache

 Matched queries on program
 Start/end boundaries

Query Engines

L i n e a r  S e a r c h  a n d  R e c o r d  A r c h i t e c t u r e
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Query Engine: Stream and Program Filtering

L i n e a r  S e a r c h  a n d  R e c o r d  A r c h i t e c t u r e
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 Built from program metadata & maintained for each program
 Used to define start/end boundaries for a video clip
 Scene changes preferred over shot changes
 Provides a smoother viewing experience for video clips

Query Engines: Content Transition Timelines

L i n e a r  S e a r c h  a n d  R e c o r d  A r c h i t e c t u r e
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 Start boundary
 Use timestamp in-front of 

sentence and attempt to find a 
previous scene/shot change

 End boundary (dynamically adjusts)
 Minimum clip duration
 Tokenized query terms found 

will extend the boundary
 End on future scene/shot 

change 

Query Engines: Content Transitions for Video Clip Boundaries

L i n e a r  S e a r c h  a n d  R e c o r d  A r c h i t e c t u r e
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 A rolling window of manifests behind 
live point are cached 

 Cached manifests contain segment 
URLs behind the live point 

 Requests to record outside the window 
default to oldest segment in window

Support for Back-in-time Recordings

C l o u d  D V R  M o d i f i c a t i o n s
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How likely are you to use 
linear search and record?
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 Live TV notifications allow for immediate viewing 
 Recorded video clips capture your interests 24/7 on any channel
 Less friction finding linear content 
 More value from bundled content

The Next Leap for Linear TV and DVR Service

S u m m a r y  
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Would this service influence your 
decision when choosing a video 

provider?
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On a scale of 1-5, how would you 
rate this presentation? 
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S m a r t  R e c o r d i n g s :  D yn a m i c  S e a r c h  a n d  R e c o r d  o f  L i v e  T V
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Chris Lintz
christopher_lintz@comcast.com
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