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(one size does not fit all)

gr

End-to-End
QinQ

\

v' Primary & backup customer circuits
v C-VLAN tag

‘CSP order ID” and ‘S-VLAN’

802.1Q L2 VPNs

S-VLAN provides the
service ID at the
physical conne ction
point

—

i MDVPN

v' Primary (& backup) provider L2 VPNs
v S-VLAN tag

v Utilizing different technologies across domains
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Shorten timescales for delivery
Coping with demand/granularity
Seamless user experience across the NREN footprint

Integrate with other service providers to deliver an one-
stop shop experience

Offer SLAs & monitoring
Offer ‘after-sales’?

Expose our service catalogues via software APIs so that
they can be consumed by user applications
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Open APIs

{open}
Product ordering pis ;0penLS=$

Product catalogue
management

Product inventory = &
management |
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Service Ordering 'HL ol & 1 ;}oé w;boé @
Mobile |

Service Inventory
Agreement et

Service Catalogue
Orchestrated Services

Party Management Obtical Carrier IP SD-WAN Security Il'-.’i-llr.\7t App
. . . . P Ethernet Services Services Services G Services

ACtlvatlonand Conflguratlon AGILE, ASSURED AND ORCHESTRATED
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Institution Cloud Resources
e.g. VMs + Storage
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‘Local Institution
Servers + Storage

_____ Resilient L2VPN
Circuits



XPONIA

EAET

Under the hood

gr

Institution CPE

atanT )
A or
GRNET MDVPN
LOOPBACK LoLZ)PEACK GRNET LooPBACK LOOPBACK
d. X ype2.grnet.gr q
b .,1‘3‘?;5‘51‘8"‘18'1 o —| I— 1PV4:62.217.102.43 Carrier koletti-mdvpn.gmet.gr '°°'"’°*y"".‘;"v‘;’!g§ﬁ,';’2_53";"9“"""*"
1Pv4:62.217.100.21
PORT: PortChannel5 PORT:ael *
idth:20Gbp: idth:20Gbps PORT:a€2 PORTLT sorTaels
MTU=9192 e MTU=9192 bandwidth:20Gbps bandwidth: 10Gbps bandwidth 100GhDs
VLAN_RW=true VLAN_RW=true MTU=9192 MTU=9192 iwid 100Gbp
FREE_VLANS=[1000-1100} FREE_VLANS=[1000-1100) VLAN_RW-=true VLAN_RW=false MDVPN VAN RWore
FREE_VLANS=[1000-1100} [FREE_VLANS=[1000-1100}  proxy LS FREE. VL;N5=E1,2,3.4,5]
YPE-CARRIER -
to GRNET ROUTER KOLETTI-MDVPN VPN-PROXY
border switch PE-1 AMS-NL-GEANT
9e-0/3/6 | { ge-0/3/7
S_VLAN_IN=2016, S_VLAN_OUT=-, S_VLAN_IN=2016, S_VLAN_OUT=2016, BANDWIDTH=z, MTU=9022 S_VLAN_IN=2016, S_VLAN_OUT=2016,
BANDWIDTH=z, MTU=9022 signallingProtocol=LDP, VC_ID=3897 BANDWIDTH=-, MTU=9022
EoMPLS MDVPN /mi"
6 /4 ° .
.
Tpelc dladopetikeg Resource Facing Services: EOMPLS, MDVPN, 802.1Q

‘Eva User Facing Service: L2 VPN

U

Eva Product Offering: Azure ExpressRoute connectivity
Institution




Modeling time W or

Product Catalogue

Product GCC Azure ExpressRoute
:ProductSpecification

Service Catalogue

L2 VPN

:CustomerFacingServiceSpec

MDVPN
:ResourceFacingServiceSpec

BoD
:ResourceFacingServiceSpec

MDVPN proxy
:ResourceSpecification

Resource Catalogue

STP
:ResourceSpecification

We offer products

Productsinclude user-perceivable
technology-agnosticservices (CFS)

We implement technology-
specific services (RFS)

We configure resources
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v identifiers:

-] RFS modelling

EAET

"MDVPN"

v o:

namespace: "domain:itsm"

value: "4fa595cc-602c-498a-b153-767f5bf14b29"
P resources: l...]

characteristicSpeciftications:
vo:

name:

name:

name:
v 3:
name:
¥ specificationCharacteristicvalues:
vo:
value:
signalingProtocolSpecifications:
vo:
protocolType:
¥ characteristicSpecifications:
vo

name:

"S_VLAN_IN"

"S_VLAN_OUT"

"BANDWIDTH"

"MTU"

1500

"BGP™

"VRF_TARGET"

Resources involved

Service-specific parameters

resources:

Q:
tag: "GRNET-2"
resourceType: "PE_ROUTER"
devicelnterfaces:
v 0:
deviceInterfaceType: "LOOPBACK_INTERFACE"
networkAddresses:
v o:
networkAddressType: "DOMAIN_NAME"
networkAddressValue: "eier.grnet.org"
v1:
networkAddressType: "IPv4"
networkAddressValue: "62.217.102.13"
v2:
networkAddressType: "IPv6"
networkAddressValue: "2001:648:2ff3::13"
ports:
0:
resourceType: "PORT"
characteristics:
9:
name: "MTU"
value: "1500"
1:
name: "VLAN_REWRITE"
value: true
2:
name: "FREE_SVLANS™
v value:
0: 100
1: 101
2: 102
portName: "<port-name>"
bandwidth:
measurementType: "Gbps"
totalAmount: 10
isProxy: false
1:
resourceTlype: "VLAN_RANGE"
fromValue: 1
toValue: 100




productType: "GCCAzure"

productSpecification:

@type: "ProductSpecification"

Product modelling

characteristicSpecifications:

EAET ”

@type: "CharacteristicSpec"
name: "S_VLAN"
extensible: false
1:
@type: "CharacteristicSpec"
/ name: "S_KEY"
extensible: true
14 14
MNapdpetpog mou adopd to 2:
, . . @type: "CharacteristicSpec"
OUYKeKPLUEVO product specification ~VLAN_REWRITE®
A extensible: true
3:
@type: "CharacteristicSpec"
kCrossConnections xmlns="http://schemas.microsq¢ft.com/windowsazure” xmlns:i="http:, name: "BANDWIDTH"
<Cross§onnection> . extensible: false
<Bandwidth>500</Bandwidth>
<PrimaryAzurePort>GEANT-AMB-@6GMR-CIS-3-PRI-A{/PrimaryAzurePort> 4
<ProvisioningState>Provisioned</Provisioningsfate> @type: "CharacteristicSpec”
<STag>3</STag> name: "MTU™
<SecondaryAzurePort>GEANT-AMB-06GMR-CIS-4-SECJA</SecondaryAzurePort> . i
N ) extensible: false
<ServiceKey>3a358b6a-f400-44db-ac6e-131a0250d34d</Servicekey>
<Status>Enabled</Status> 3
</CrossConnection> @type: "CharacteristicSpec"
<CrossConnection> name: "START_DATE"
<Bandwidth>50</Bandwidth> extensible: true
<PrimaryAzurePort>GEANT-AMB-@6GMR-CIS-3-PRI-A{4/PrimaryAzurePort> ’
<ProvisioningState>Provisioned</ProvisioningS{ate> 6:
<STag>6</STag> @type: "CharacteristicSpec"
=AMNE- =LI>-d- > name: "END_DATE"
<ServiceKey>b8cc9008-7f48-4c94-82ab-5daefleef@79</Servicekey> extensible: true
<Status>Enabled</Status> :
</CrossConnection> 7:
) @type: "CharacteristicSpec"
Cloud prOVIder API name: "DESCRIPTION"

extensible: true
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“GEANT consortium members carry cloud transit trafficin the context of the
GEANT laaS framework, between the framework’s cloud providers and
European R&E institutions”

GEANT signs laaS
framework agreement with
CSP (MS Azure) and serves
as connectivity provider

Supplier NNI agreement

GRNET delivers cloud traffic UNI agreement
to the institution

GRNET-GEANT-

NetherLight/Surfnet agree Partner NNI agreement

to carry transit cloud traffic
between institutionsand
CSPs

" Suppler NI agreement:
Y UNisgreement
" Partner NN agreement
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Institution

Modelling agreements (2)

PARTNER NNI agreement

identifiers: [..]
businessInteractionType: "AGREEMENT"
¥ partyRoles:
vo:
partyRoleType: "PARTNER"
v party:
partyType: "ORGANIZATION"
¥ identifiers:
ve:
namespace: "crm”
value: "7600d3f4-6fla-4fed-b20c-de84fe9032c2"
vi:
namespace: "edugain”
value: "geant-123"
shortName: "GEANT"
agreementType: "ENNI™

v agreementItems:
vo:

businessInteractionItemType:

¥ productOffering:
href:
name:

b productSpecification:

"AGREEMENT_ITEM"

"http://geant.org/offerings/GCCAzure. json"
"Geant Cloud Connectivity to Azure ExpressRoute"

{.}

W or

v" GRNET is handling GCCAzure
traffic over to the institution

v GEANT is receiving GCCAzure
traffic from the Microsoft DCs

v’ GEANT is transiting GCCAzure
traffic from the Microsoft DCs to
GRNET

Agreements can be
added/removed
® programmatically

15



Modelling orders
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» An orderis a request to receive an
instance of produce offering

» The order is consistentlyrecorded
and processed across the involved
providers

» There is order state at a global level
and the user can in any pointin time
track the status of his order

» Orders are qualified

» From a business
= And technical point of view

* ... and then they are fulfilled

W or

What is the status
of my order?

16
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Within each agreement, parties haveroles, so
the same entity can have differentrolesin
different agreements

Each agreement refers to a specific product
offering of its holding party

Each party keeps a record of its participating
agreementsin its local systems

The product offeringof an agreement
includes or refers to a specific user/customer
facing service and the terms for its delivery
(e.g. timeframes, SLA, costs)

The user/customer facing service itself may
include the resource facing service and
associated resources

17
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] Orchestrated delivery in action! A o

EAET ﬁ
Happy users =

Order Details

& - & & 6
[ ORNET | [ GEANT |

National Technical University of Athens

—_—
—
Interoperation framework APls

MS Azure API

~

. = Microsoft
Azure

Providers, network A _ _
operators coordinate for Pe SN ﬁg °
service delivery A ~ ‘
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Each participating provider should be able to expose via standard, open APIs the
following capabilities*

Context Description API

Party management (partners, | Capabilities usually found inan Party management API

institutions, suppliers) organization’s CRM

Agreement management Managing information about business Agreement management
agreementsin a structured format API

Service catalogue Managing information about customer | Service catalogue API

and resource facing service offerings (to
be shared with partners), usually found
in an ITSM system

Product catalogue Information about product offerings-to | Product catalogue API
be shared with customers/users, usually
found inan ITSM system

Order management Managing information about orders, Order management API
usually found inan ITSM system

*In special cases: a Configuration and Activation APland Resource Inventory API




ol ) Recap: the framework’s A or
EAET foundation

Movtelormnolnon Kot avokoilvwaon
product/service offerings kat business
agreements

Yi00€tnon inter-service provider APIs yLa
Sdladopetika 6N ocuvaAlaywv (order
management, service delivery, etc.) ¢

OpLONOC EVOPXNOTPWHEVWYV SLadLKACLWV
Hetaél Twv napoxwv vunnpeowyv (order
qualification, order fulfillment, service
activation, etc.)

Evopxnorpwon TIOU 0.£LOTTIOLEL LUTOOATLOOUG
OTIOU €lvoll EPLKTO

Yrniootnpen centralized kat distributed
orchestration

21
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This work is part of a project that has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No. 731122 (GN4-2).
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