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AUTOMATION ISN’T NEW



FASTER 
TYPEWRITERS 

AUTOMATION 
SYSTEMS



THE NETWORK IS CRITICAL INFRASTRUCTURE
⇒ WE MUST AUTOMATE



ROBUST AND MAINTAINABLE

MEANS BUILDING LAYERED SYSTEMS



WE NEED ABSTRACTIONS
Constrain complexity Allow reusability

Allow INDEpENDENT 
EVOLUTION Enable testability



WHY 
OPENCONFIG?

VISION: MACHINES ARE THE ONLY WAY TO MUTATE 
THE NETWORK AND NEED PROGRAMMaTIC APIs

ACCESSING INTENDED AND ACTUAL STATE

ABSTRACTING AWAY IMPLEMENTATION DETAILS



10 YEARS OF 
ABSTRACTIONS



Users: 
Developers

OPENCONFIG IS THE DE FACTO
DEVICE LAYER ABSTRACTION

Telemetry Config Gen Operations AAA Bootstrap Route 
Programming

gNMI

gNOI gNSI bootz gRIBI

YANG models

ONDATRA KNEygot ygnmi featureprofiles

Clients: OSS Systems



NO ABSTRACTION IS PERFECT FOR EVERYONE



PROTOCOLS ⇒ ABSTRACTIONS



SO, WHAT HAVE WE LEARNT?



MANAGEMENT PLANE 
APIs SHOULD SEPARATE 
TRANSPORT AND DATA



BUILD GENERAL PURPOSE ABSTRACTIONS



ONLY BE 
NETWORKING-SPECIFIC 

WHERE WE MUST



YANG WAS PROBABLY A MISTAKE

BUT WAS A STEP IN THE RIGHT DIRECTION



ABSTRACTIONS/APIS == CONTRACTS



WE NEED AN AUTOMATION
SYSTEM ARCHITECTURE.



ALL PROBLEMS IN
COMPUTER SCIENCE CAN BE SOLVED

WITH ANOTHER LAYER OF ABSTRACTIoN



WE (GOOGLE) HAVE
LEARNT THESE LESSONS ITERATIVELY.



LAYERED MANAGEMENT SYSTEMS

Device Abstraction

Topology/Service 
Abstraction

Network Actions

MALT

OpenConfig



HYBRID SDN

Management 
Plane

Off-Device 
Control Plane

NOS Control/Mgmt

Data Plane



CULTURE: NETWORK && SOFTWARE ENGINEERING



NETWORK AUTOMATION IS A SYSTEMs PROBLEM

WE SHOULD STRIVE TO LEARN FROM OTHER DOMAINS

We’vE MADE SIGNIFICANT STRIDES IN THE LAST DECADE

We NEED TO CONTINUE TO EVOLVE THE NETENG DISCIPLINE



THANKS! QUESTIONS/COMMENTS?
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