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Pacific Wave International Research & 
Education Exchange Project

• Joint project of CENIC (California regional R&E network) and PNWGP (US 
Pacific Northwest regional R&E network)

• Open Exchange supporting both commercial and R&E peers

• Currently serve 29 countries across the Pacific connecting to the Western US

• Supported in part by a grant from the 
US National Science Foundation (Award 2029306)

www. p n w - g i g a p o p . n e t2



3



Core Pacific Wave POPs

US West Coast
• Westin Building, 2001 Sixth Ave, Seattle, Washington 98121
• 818 W 7th, Los Angeles, California
• 600 W 7th, Los Angeles, California
• 1 Wilshire (624 S. Grand), Los Angeles, California
• 1380 Kifer Road, Sunnyvale, California 94086 
• 529 Bryant Street, Palo Alto, California 94301
Tokyo, Japan
• NTT Otemachi, 2-3-5 Otemachi, Chiyoda-ku, Tokyo 100-0004, Japan
• KDDI Otemachi, 1-8-1 Otemachi, Chiyoda-ku, Tokyo 100-0004, Japan
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Current Participants
• AARNet
• Amazon
• CANARIE
• CENIC
• CSTNET
• CUDI
• DREN
• ESnet
• FABRIC

• GEMnet
• Google
• Internet2
• JGN (NICT)
• KISTI/KREONET
• Los Nettos
• Microsoft
• NASA NREN
• PNWGP

• PREGINET
• REANNZ
• SINET
• TransPAC
• Transtelco
• TWAREN
• UltraLight
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AutoGOLE/SENSE

• AutoGOLE/SENSE provides automated on-demand 
provisioning of private layer 2 circuits (VLANs) between 
participating institutions.

• Pacific Wave has migrated our legacy OpenNSA instances to 
modern Kubernetes infrastructure in LA and Sunnyvale.

• Easy configuration and management with Gitlab and Ansible 
AWX, supported by CENIC’s Systems Engineering team.
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SENSE/AutoGOLE
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AutoGOLE/SENSE Topology
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SENSE Orchestrator
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SENSE Orchestrator



Orchestration
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SENSE
Orchestrator

NSI/NSA Service
(e.g. OpenNSA)

Network Devices
(routers, switches)

NSI
Protocol

SSH
NETCONF

etc.



NSI-node
Helm chart
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NSI-node
Helm chart
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OpenNSA



Kubernetes Topology for OpenNSA
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snvl2-agg-01
CENIC backbone router

losa4-agg-01
CENIC backbone router

CENIC 
backbone

SENSE
Orchestrator

k8s worker node (Los Angeles)

BGP peering
advertises 137.164.54.193/32

OpenNSA
nsi1.lsanca.pacificwave.net

PostgreSQL

k8s worker node (Sunnyvale)

OpenNSA
nsi1.snvaca.pacificwave.net

PostgreSQL

BGP peering
advertises 137.164.54.195/32

OpenNSA-managed switch

OpenNSA-managed switch



OpenNSA on Kubernetes
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Future Enhancements

• Improved monitoring of service availability using Zabbix

• Integration with Cisco Network Services Orchestrator (NSO)

• EVPN-VXLAN orchestration

•Do we keep using OpenNSA?

• Expand coverage to more 400G+ network segments
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Western Regional Network (WRN)
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Thank you!

Christopher Bruton
cbruton@cenic.org

https://pacificwave.net

mailto:cbruton@cenic.org
https://pacificwave.net/

