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ESnet in numbers:

Thousands of miles of fiber 
cables, including 
transatlantic cables

380 locations with racks and 
equipment to track

346 Core links between 
routers

300 Customer facing 
Interfaces, 123 of which are 
100G

Multi Platform environment 
with lots of interoperability 
needs
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What is orchestration?

Orchestration is defined as the 

automated arrangement, 

coordination, and management of 

computer systems, middleware, 

and services within the network. 

                                  -- Wikipedia

Workflow management 
implementing a repeatable 
pattern of steps for user-based 
interactions within our 
operations support system;

Automated service provisioning 
to programmatically change 
configuration across network, 
compute, and application 
resources.
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Why is Orchestration important for ESnet?

• Consistent and unified configurations

• Enhance network reliability, resiliency, and robustness

• Allows to manage a larger network

• Eliminate human errors

• Better use of human resources 

• Planning safety 
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ESnet Network Orchestration and Automation
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(1) Design network and 
import bulk data
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(2) Plan 
and 
populate 
service 

(3) Instantiate service

(1) Assigned task
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(1) Fetch service data

(2) Apply network 
intent and create 
services

(3) Apply network 
configuration

(4) Update service data
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NSO features used by ESnet

Architectural features:

• Device agnostic configuration
• Service centric abstraction

– configure 1, 2, n devices

Other stuff which comes in handy:

• Data verification and validation
• Service decommissioning and rollbacks

NSO Service

Device a 
Config A

Device b 
Config Z
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ESnet’s NSO implementation in numbers

Service models: 33

Services instantiated:

• Devices: 325
• System: 155
• Port: 1705
• BBL: 199
• Bridge: 401
• Host: 161

• LSP: 151
• VPLS: 1
• L3-Interface: 923
• L3-Customer: 277
• L3-Peer: 252
• L3-Transit: 369
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Future work

• Move tier 3 services into Workflow Orchestrator whenever possible
• Make overall service design a multi layer approach
• Refactor existing services following a 2-tier service paradigm whenever 

possible
• Further build out more granular multi-tier service design and architecture 
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Questions...
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VPLS-mesh (NSO service layering)

• Stacked service architecture
• Part of the VPLS service / 

package
• Instantiating a fully meshed 

VPLS instance and its LSPs

15

VPLS-mesh

VPLS LSP

Device 
templates

Devices 
templates
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Offloading 
“umbrella” 
services into 
the Workflow 
Orchestrator 

Tier 3

Tier 3
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ESDB GUI



ESnet Confidential -- Do Not Redistribute

Orch GUI


