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Flying Dutchman

NOT A TYPICAL SMOOTH SAILING STORY
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Emotions play a role

Why must I work on this?
How have we been 

defining/operating our 
services?

Actually this kind of makes sense.
Why are we doing …?

What if we did …?

Embracing methodologyMy existing service
documentation is not good 

enough as requirement specs?

#SOTRUE



#STARTSIMPLE



#EXPERIMENT

#FAIL
#SAFETY1ST



#NEXTLEVEL

#FOILING



#AGILITYANDSPEED



HELMSMAN
+ FLIGHT

WING
TRIMMER GRINDER GRINDER GRINDERGRINDER EXPERIENCED SAILORS 

WITH FASTEST BOAT

#LIFT



HELMSMAN WING
TRIMMER

FLIGHT + 
CYCLIST CYCLIST CYCLISTCYCLIST

HELMSMAN
+ FLIGHT

WING
TRIMMER GRINDER GRINDER GRINDERGRINDER EXPERIENCED SAILORS 

WITH FASTEST BOAT

FRESH AND SMART SAILORS 
WITH SUSTAINABLE FLIGHT

#BEYONDANDABOVE
#WHATIF





SURFNET EVOLUTION

Telindus Proposed Design SURFnet8

1988

9,6 Kbit/s
SURFnet1

1989

64 Kbit/s
SURFnet2

1992

2 Mbit/s
SURFnet3

1995

34 Mbit/s
SURFnet4

2001

10 Gbit/s
SURFnet5

2006

40 Gbit/s
SURFnet6

2012

100 Gbit/s
SURFnet7

2018
SURFnet8

IP TRAFFIC + LIGHTPATHS

+SPEED +EFFICIENCY

6

7

8

SERVICES 1ST
OPEN API’S

FULLY PROGRAMMABLE

MODEL DRIVEN

SERVICES DECOUPLED FROM HARDWARE

BEST-OF-BREED VENDOR PRODUCTS

+AUTONOMY
SN7 CHALLENGES TO OVERCOME

AGILITY

(CO-)CREATE NEW SERVICES

TIME-TO-MARKET

RELIABILITY

SECURITY



-COMPLEXITY -VENDOR LOCK-IN -TIME-TO-MARKET

+SERVICES +SPEED +DENSITY

TRANSFORMATION TO SURFNET8

Scale connectivity beyond the network



SERVICES DEFINITIONS IN YANG
proven industry standard

NO vendor lock-in

Our Approach

RAPID INSERTION (FUTURE) INNOVATION
flexible architecture

+SCALE +EFFICIENCY +RELIABILITY

GUI API

GUIAPI

SERVICES
LAYER

ZERO TOUCH INFRASTRUCTURE
everything automated, continuous optimization

Project SURFnet8

The network of the future



OUR DELIVERABLES

2016 2017 2018

Start Tender

1/12/2016

Qualification
Submission

31/1

Invited for
Bidding Phase

24/2

Invited for
Dialogue Session

20/4

Invited for
Tender

16/6

Submission
Proposal

27/7

4   x  mp4

Process Service Layer Tender
COMPETITIVE DIALOG PROCEDURE

Project SURFnet8

The network of the future



Project SURFnet8

The network of the future

2016 2017 2018

Start Tender

1/12/2016

Qualification
Submission

31/1

Invited for
Bidding Phase

24/2

Invited for
Dialogue Session

20/4

Invited for
Tender

16/6

Submission
Proposal

27/7

Provisionally
Awarded Tender

13/9

Contract Signed

27/11

Verification
Tender

31/10

4   x  mp4

Process Service Layer Tender
COMPETITIVE DIALOG PROCEDURE
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2018



99+% 
reduction in 
provisioning 

work

100+% 
Moral + 

Confidence

SHIFT IN 
SKILLS



AUTOMATION @  SURFNET

19-06-2019 NSO developer days
Wouter Huisman
Network architect



SURFnet Network

Network built on 12.000 km  fiber

Tailored to support education and research

Strong international cooperation

Since 1988 a reliable basis for all network 
activities of connected institutions

CERN

SKA

JIVE



From network generations to technology domains

Services

Optical

Wireless

Network function
virtualization

Orchestration & Automation



How did we start this project?

MT commitment for continuous investment

Formation of an automation team

Automation team of 3 SURFnet engineers with SW 
background

Attracted 5 SW developer (external)

A lot of discussions and meetings – convincing people

SW development in two week sprints – sharing progress 
with stakeholders



Ingredients for Orchestration utopia

Single Points of Truth

Solid information model

Standardized interfaces

Automated administration

Predetermined service delivery

Unit and Integration tests



Simplify the network as much as possible

Single HW vendor

One service domain

All MPLS

Dynamic control plane – Segment 
Routing

One OS & chipset

Each node with same capabilities

L3: IP inet0

L2 PBB-TE

SURFnet7

L3: VRF/MPLS/ 
Segment 

Routing/TI-
LFA/ISIS

SURFnet8



Integrating with our Service Domain using NSO

30

Orchestration layer

REST

NETCONF

YANG service 
model Python logic XML service 

template

NSO

Service Domain



Highlevel overview network automation architecture



USERS

SOFTWARE

HARDWARE



How does a Virtual Testbed with NSO help?

Reliably testing of all network services

Integration testing with the orchestration software and the network

Fully reconfigurable and ablility to “reset” to a known state

33



NSO service models products

Customer Service products

Service Ports

IP Service

Lightpath (EPL)

ELAN Service

L3VPN Service

NOC facing products

Nodes (network elements)

Core Links (between nodes)

IP peerings

34



PRODUCT

PRODUCT BLOCK

RESOURCE TYPE

FIXED INPUT

Glue everything together: products and product blocks

PRODUCT

PRODUCT BLOCK

RESOURCE TYPE

FIXED INPUT

PRODUCT

PRODUCT BLOCK

RESOURCE TYPE

FIXED INPUT
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Generic Service Setttings for IP service
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Service Attach Point with service parameters
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DETAILS WITH PHYSICAL AND LOGICAL  CONNECTIVITY LIKE
OPTICS TYPE
NODE / SLOT / PORT
ODF
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LIFE CYCLE MANAGEMENT ACTIONS
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WORKFLOW PROCESS OF CREATION
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WORKFLOW PROCESS OF CREATION
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WORKFLOW PROCESS OF CREATION



Import and validate brownfield SURFnet7 network services
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L3: IP inet0

L2 PBB-TE

SURFnet7

CoreDB

IPAM 

IMS

CRM
customer, port_id, service_id

node, port, connections

vlan, customer prefix, 
ptp prefix

node, port, vlan

customer prefix, ptp prefix, 
IP MTU, BGP priority, asn, 

BFD, BGP encryption, 
export policy 

Issues list
• IPAM prefix length incorrect
• BGP keys different for IPv4 and IPv6
• Customer PtP not found in IPAM
• FQDN not matching with customer
• Service found in CRM not in network



Migration from SN7 to SN8
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SN7 IP SN8 IP



Screencast of an IP migration workflow
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• NSO service model development is rather quick
• Developing workflows is slower
• Dependent on other less reliable applications
• It is complex, a lot of testing needed
• Need to appreciate the rigid procedures, no shortcuts for 

quick fixes

DO WE FOIL?



THRILL TO FLY 
OVER OBSTACLES

PRICELESS

ANALYTICS + 
ASSURANCE

TO ACCELERATE

NEW PROCUREMENT 
MODEL

NEW RESULTS

SHOW RESULTS FAST

DUMP CODE 
RESTART
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