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2015 Platform Refresh Planning & RFP Guided us to Software Video Encoding
• Forecasted need to support emerging technologies and accelerating rate of change

• MBR, HEVC inputs and outputs, 4K and HDR, ATSC 3 features including enhanced 
metadata and AC4 audio, etc. 

• CPU/GPU advances were closing capacity gap with hardware video encoders

Software Encoding Benefits:

• Agile and Flexible, faster and less disruptive path for upgrades and changes

• Open APIs enable external configuration and operation options

• Common COTS hardware

Platform Evolution

Redesigning Cox Video Encoding in 2015
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Software Encoding Platforms Opened the  Door to API Control
• Automated provisioning

• Assumed we’d script API calls for every detail to automate building of all streams
• Also Researched an “Expert System” Automation Solution

• Expert System offers many advanced capabilities
• State aware with restoration capabilities
• Programmed with custom business rules and exceptions
• Designed to mimic how a human expert would operate the platform

• What can we do with this?
• Automated build operations via a platform defining database
• Automated operations with fault monitoring and break-fix

API Opens Options

Cox Video Automation - Ideation
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Like a self-dr iving car , an Expert  System mimics expert  human operators.

An Expert System works to ensure the health of all its services and underlying 
elements. A “Service-First” Expert System prioritizes its services over restoration of any 
individual elements.

At Cox, when a fault is detected in a video stream, our Expert System immediately takes 
informed steps to restore it as fast as possible, before attempting to fix any faulted 
individual element. 

For example, it’s often faster to restore a faulted stream by moving it to an available 
warm-spare encoder than it is to attempt to fix the faulted component, and then 
attempting to restore the errored stream.

This method of self-assurance has enabled us to improve the reliability of our video 
streams, significantly improve MTTR, and reduce the need for additional staffing.

Expert System

Expert System, Service-First Autonomous Operations
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Platform Defining Database

Platform Database

• Flat database file that includes every 
parameter needed to build hundreds of 
video streams into our video encoders

• Multicast input and output addresses

• Program names

• Video and Audio Templates

• Network Interface Designation

• Input Filtering, SDT, etc.

• Import ing this file into the Expert  
System init iates the build automat ion
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Video and Audio Parameters

Video and Audio Definitions
Simple Mass-Configuration Changes
• We utilized look-up tables for the highly 

repetitive audio and video settings based 
on classes of outputs in MPEG-2 and H.264

• SD

• HD 1080i (CBR SPTS and VBR MPTS)

• HD 720P60 (CBR SPTS and VBR MPTS)

• Single program AC3 audio

• Primary and Secondary AC3 audios

• AAC audio, etc.
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What Would the Expert Do?

Modeling Break-Fix Actions Based on Video Probe Status
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Cox Video Automation - Overview
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Results and Benefits

Bell Labs Findings
“The Most Advanced Automation System of its Kind We’ve Ever Encountered”
Deployed Capability
• Fulfillment 

• Avoided Investment (NMS)
• Reduced Incident Management 

Effort
• Assurance

• Probe telemetry analyzed for state 
change policy triggers

• Closed loop assurance via expert 
system action and new policy 
creation

Benefits
• Reduced Eng effort: Fewer Maintenance Windows

• 0.4 FTE saved (efficiency) per year
• Reduced Eng effort: Incident management

• 100 in-scope incidents per week
• 38 minutes saved per incident (T2)
• 15 Minutes saved per incident (T3)
• 2.2 FTE saved (avoidance) per year

• Reduced Eng effort: Platform Process savings
• Cut time to process by 90%
• 1 .9 FTE saved (efficiency) per year

• Reduced Eng effort: Software release upgrade
• 0.5 FTE saved (efficiency) per year

• Team avoided FTE growth
• 5.0 FTE saved (avoidance) per year
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Thank You!
Dave Norris

Sr Director, Video Engineering
Cox Communications
dave.norris@cox.com
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