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Amazon Web ServicesFollow
Turner Broadcasting is using the AWS Cloud to provide storage and content processing required to enable mission-critical video libraries. Turner is creating a copy of CNN's 37-year news video library in AWS to take advantage of the cost and architectural benefits of cloud storage. This project has unique requirements around retrieval times, and Turner partnered with AWS to drive specific capabilities such as those Amazon Glacier expedited and bulk retrieval options. These cloud-based archives can enable Turner to use other cloud-based value-add services, such as AI/ML/search, and media supply chains efficiently. Turner's global content exploitation strategies call for extensive versioning of content assets required for distribution to different platforms, products, and regions. Today, this involves complex workflows to derive multiple downstream versions. Adopting the SMPTE Interoperable Mastering Format (IMF) and cloud-based object storage, Turner will dramatically simplify these workflows by enabling cloud-based automation and elastic scalability. Hear Turner’s strategy, implementation around these media workloads, and lessons learned.
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LIVE OR FILE
WAN OR LAN
B2B, B2C or C2B
BLOCK, FILE, OBJECT
i/o MATCHED TO
APPLICATION
POST PRODUCTION
CONTENT FINISHING
EDITORIAL/CREATIVE
LIVE OR FILE
PACKAGE & DELIVER
RESPOND & ACT
The Basic Media Pipeline…
 


	5. © 2017, Amazon  Web Services, Inc. or its Affiliates. All rights reserved.
… But It’s Not so Basic
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Business is Changing and You Need a New Model
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Get Rid of Time-Consuming & Costly Tasks
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connected, digitally mobile,
Focus on your Core Competency
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pooled resources
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And Focus On Your Core Mission
Lower the time spent
on infrastructure
Dedicate more
resources to
innovation
Concentrate on
new business
initiatives
 


	11. © 2017, Amazon  Web Services, Inc. or its Affiliates. All rights reserved.
Innovate faster than ever before
and do it differently, with less risk
 


	12. © 2017, Amazon  Web Services, Inc. or its Affiliates. All rights reserved.
Normalization
Digital Supply Chain
Ingestion
Manual QC
Auto-QC
Metadata Extraction
Transcoding
Delivery
Packaging
Clips/Edits
CMS/DAM
Output = n x (n-1)
DCP,DPP,IMF,NABA
Reinvent Supply Chain as a Media Dynamo
Production/Post
Production
Editorial
Dailies
Post
Social Media
Marketing/Promo
DAM & Archive
Active Archive
Golden Copy
Preservation
Content Acquisition
Live
File
Playout &
Distribution
Live TV
B2B/Cinematic
Delivery
Publishing
OTT
Live-To-VOD
AVOD, SVOD, TVOD
Catchup TV
Cloud PVR
 


	13. © 2017, Amazon  Web Services, Inc. or its Affiliates. All rights reserved.
Use Essential Foundation Services for M&E
INGEST
Amazon Direct Connect; Amazon Snowball; Amazon S3 Transfer Accelerator – Upload
options for content and files of all sizes
COMPUTE
Amazon EC2 – Resizable general purpose compute capacity featuring instance types
optimized for processing video, analytics
PROCESSING
AWS Elemental – Scalable and cost-effective video processing for file-based or live
transcoding, packaging, and server-side-ad-insertion
Thinkbox Software – Scalable high-volume compute management for Rendering/VFX,
and 3rd party on-demand Usage Based Licensing
ANALYTICS | AI/ML Amazon Kinesis, Amazon Redshift, Amazon Rekognition, Amazon Polly – Data ingest,
event/ data processing, analysis for, recommendation engines, sentiment analysis…
DELIVERY Amazon CloudFront – Global Content Delivery Network with Monitoring, Analytics, and
customization at the edge
STORAGE
Amazon S3, Amazon Glacier, Amazon EFS & Amazon EBS – Durable, performant,
scalable, and secure solutions for online and archival content storage
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Take Advantage of New Computing Models
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without
worrying about
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manage
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demand with
continuous
scaling
Pay only for the
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Serverless architectures free you from managing infrastructure
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Leverage and Experiment with Serverless
AWS Lambda Amazon DynamoDBAmazon S3
Compute Storage Database
Amazon Kinesis
Orchestration & State Management Monitoring & Debugging
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Analytics
Amazon SNS
Amazon API Gateway
Amazon SQS
API Proxy Messaging & Queues AI/ML
Amazon Rekogniton
Amazon Polly
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Infuse AI/ML Services Into Workflows
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Media Workflows Built On AWS
Manage
Metadata,
Tags, Rights,
IAM, HSM
Analyze | AI/ML | Monetize
Collect, Process, Analyze - Amazon Kinesis,
AWS CloudTrail, Amazon ERM, Amazon
Rekognition, Amazon Polly…
Amazon S3, Amazon Glacier, Amazon EBS, Amazon EFS
Store
AWS Elemental
Stream (OTT), Export,
Playout, Publish
Deliver
AWS Elemental: Convert,
Protect, Package; Thinkbox:
Rendering and VFX
Process
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Ingest
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About Turner
• As of Q1 of FY ’17, Turner is in the top 10 of all digital properties in the U.S.
• Adult Swim, has been basic cable’s #1 channel with millennials for over a decade in both
primetime and late night.
• Cartoon Network is the #1 VOD choice across all of television with five of the top 10
animated series for kids and has amassed a robust digital and mobile portfolio of 44 apps,
approaching nearly 150 million worldwide downloads.
• CNN Digital is the #1 online news destination across all platforms, with more unique
visitors and video starts than any other competitor.
• HLN is a CNN Worldwide network reaching more than 100 million households in the U.S.
• The Turner portfolio reaches 80% of American adults each month across television, digital
and mobile platforms, including more than 70% of all millennials.
• Turner is home to three of basic cable's top 10 networks in prime time and total day with
adults 18-49, with TBS ranking #1 in prime and Adult Swim topping the charts for total
day.
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We Have A Lot of Content…
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CNN Content Production Stats
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CNN Library
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CNN Library UI
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CNN Library Ingest Rate
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We average nearly 200,000 fulfillments a year
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CNN Library
CNN library
ATL
production
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CNN Library
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Storage Cost Analysis
Capital depreciation
• Equipment (disk, tape, robot,
servers, etc.)
• Datacenter (facility, supporting
infrastructure)
Operating expenses
• Usage costs (AWS)
• Support staff
• Maintenance contracts
• Power/HVAC
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Dataflow
Hierarchical
storage
Digital library stats (unique material):
- 17.2 PB
- 2.6 million files
- 65% HD house format (growing)
- 35% SD house format
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Dataflow
Fulfillment locations
Production
locations
Long term:
“Resiliency as a service”
Amazon S3
cache
Amazon
Glacier
Vault 1
Amazon
Glacier
Vault 2
 


	38. © 2017, Amazon  Web Services, Inc. or its Affiliates. All rights reserved.
AWS
Architecture
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Challenges
Multi-factor authentication (MFA) deletes, and lifecycle workflows
to not play well together, which is why we are going direct to
Amazon Glacier—and are missing an opportunity to do cool cloud
stuff in Amazon S3 on the way to Amazon Glacier.
• Amazon S3 and Amazon Glacier APIs are very different, and
they act like different systems
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Amazon S3 Storage Hierarchy
Buckets contain Objects
Amazon S3 containers are Buckets
Objects contain Metadata
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Amazon Glacier Storage Hierarchy
Vaults contain Archives
Amazon Glacier containers are Vaults
Archives contain only date
and description
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What our long-form library lacks in scale
(compared to CNN), it more than makes up
for in complexity.
A big thank you to Steve Fish, Turner’s leader for international tech strategy,
for the slides you are about to see!
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Challenge: Massive Duplication
44
1 input asset
Up to 200 outputs!
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Challenge: Time to Monetization
45
Time
Knowledge
per asset
Assets
Lost knowledge
Lots
Little
Exploitation
speed
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Challenge: Quality
60
50
30
25
24
Time
PM
5/5
S&P
4/5
D&S
4/5
TX
3/5
VOD
3 or 2 /5
Frame
rate
Stage:
Quality:
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60
50
30
25
24
Time
PM S&P D&S TX VOD
Don’t forget:
• Codecs
• Bit rate
• Definition
• Colour space
Challenge: Quality
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So We’re Looking For…
• Something that can:
• Eliminate, or at least substantially reduce, duplication
• Preserve asset knowledge
• Preserve quality
48
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Dimensions of Improvement
Easier
Better
Faster
Cheaper
49
Shigeo Shingo
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Massive Duplication
5050
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Desire: No Duplication
51
Library Master

Region 1 version
Which is:
• New content
• Where to put it
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Desire: No Duplication
5252
Region 1 version

Region 2 version
Which is:
• New content
• Where to put it
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Component-Based Assets
5353
Library
Master
Inserts
Added
tracks
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Desire: Rapid Monetization
54
Time
Knowledge
per asset
Lost knowledge
Lots
Little
Exploitation
speed
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Desire: Highest Quality
Native
frame
rate
Time
PM
5/5
S&P
5/5
D&S
5/5
TX
4/5
VOD
4/5

1 Codec
1 Bit rate
1 Definition
1 Colour space
60
50
30
25
24
Delivery
frame
rate
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56 5656
This is a Solved Problem
• Store everything once at
highest quality
• Lightweight XML
compositions define
versions
• Just-in-time processing
of outputs
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This is a Solved Problem
• Store everything once at
highest quality
• Lightweight XML
compositions define
versions
• Just-in-time processing
of outputs
• Cloud-friendly!
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Dataflow
Distribution
IMF Library
Master
Recipe
Distribution
Master
“Fusion”
Consolidation
Transcode | QC
“Fission”
Transcode
Atomization | QC
S c aled s t o r age
S c aled c o mp u te
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We Have A Lot of Content…
Raw Camera
Masters
Raw Feeds
Recordings
Work in
Progress
Shortform
Edits
Longform
Programming
Masters
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Thank you!
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