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Παγκόσμια τάση: υπηρεσίες 
πολλαπλών παρόχων
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Εξειδίκευση υπηρεσιών
(one size does not fit all)

802.1Q	L2	VPNs

MDVPN
(BGP-LU,	IP	VPNs)



Υπηρεσίες και χρήστες

Μπορώ	να	σας	
συνδέσω	τις	

υποδομές	σας	στο	
cloud	με 10Gbps

Μπορείτε	να	
συνδεθείτε	με	τον	
κόμβο	δεδομένων	
χρησιμοποιώντας	

VPN

Μπορώ	να	
διασυνδέσω	το	
τοπικό	σας	data	

center	με	τον	πάροχο
υπηρεσιών	cloud	Χ

?
Ερευνητές	και	
ακαδημαϊκοί

üΚοινή	γλώσσα	για	
την	παροχή	
υπηρεσιών

üΚοινά	αποδεκτές	
διαδικασίες

üΥπηρεσίες	
ανεξάρτητες	από	τις	
τεχνολογίες

üΔυναμική	παροχή,
self-service

üΣυνδυασμός	
υπηρεσιών



Προκλήσεις
Μπορούμε να	διαμορφώσουμε	τις	δικτυακές	υποδομές	
για	να	επιτύχουμε	εξειδικευμένες	υπηρεσίες:

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



Πλαίσιο ενορχήστρωσης

Information	
model

JSON	based	Web-
Services

language	<->	orchestration	<->	medium



Standards
Open APIs
• Product ordering
• Product catalogue 

management
• Product inventory 

management
• Service Ordering
• Service Inventory
• Agreement
• Service Catalogue
• Party Management
• Activation and Configuration



Μια ‘τυπική’ περίπτωση



Under the hood

Τρεις	διαφορετικές Resource	Facing	Services:	 EoMPLS,	MDVPN,	802.1Q

Ένα User	Facing	Service:	L2	VPN

Ένα	Product	Offering:	Azure	ExpressRoute	connectivity

Institution GRNET GÉANT NetherLight MS	Azure



Modeling time

We	offer	products

Products	include	user-perceivable	
technology-agnostic	services	(CFS)

We	configure	resources

We	implement	technology-
specific	services	(RFS)



RFS modelling
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Service-specific	parameters

Service	id	στον	κατάλογο	υπηρεσιών

Resources	involved



Product modelling

Παράμετρος	που	αφορά	το	
συγκεκριμένο	product	 specification

Cloud	provider	API



GEANT	signs	IaaS	
framework	agreement	with	
CSP	(MS	Azure)	and	serves	
as	connectivity	provider
GRNET	delivers	cloud	traffic	
to	the	institution
GRNET-GÉANT-
NetherLight/Surfnet agree	
to	carry	transit	cloud	traffic	
between	institutions	and	
CSPs 14

Modelling agreements (1)

Supplier ΝΝΙ agreement

UNI	agreement

Partner ΝΝΙ agreement

“GÉANT	consortium	members	carry	cloud	transit	traffic	in	the	context	of	the	
GÉANT	IaaS	framework,	between	the	framework’s	cloud	providers	and	

European	R&E	institutions”
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Modelling agreements (2)

UNI	agreement

ü GRNET	is	handling	GCCAzure
traffic	over	to	the	institution

SUPPLIER	NNI	agreement

ü GÉANT	is	receiving	GCCAzure
traffic	from	the	Microsoft	DCs

PARTNER	NNI	agreement

ü GÉANT	is	transiting	GCCAzure
traffic	from	the	Microsoft	DCs	to	
GRNET

Agreements	can	be	
added/removed	
programmatically!

Institution GRNET GÉANT Nether-
Light

MS	
Azure



An	order	is	a	request	to	receive	an	
instance	of	produce	offering
The	order	is	consistently	recorded	
and	processed	across	the	involved	
providers
There	is	order	state	at	a	global	level	
and	the	user	can	in	any	point	in	time	
track	the	status	of	his	order
Orders	are	qualified

From	a	business
And	technical point	of	view

…	and	then	they	are	fulfilled
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Modelling orders

What	is	the	status	
of	my	order?
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Δομημένο πλαίσιο μοντελοποίησης
και παροχής υπηρεσιών

Within	each	agreement,	parties	have	roles,	so	
the	same	entity	can	have	different	roles	in	
different	agreements
Each	agreement	refers	to	a	specific	product	
offering of	its	holding	party
Each	party	keeps	a	record of	its	participating	
agreements	in	its	local	systems
The	product	offering	of	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
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Ανακοίνωση products/services 
σε καταλόγους υπηρεσιών
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Orchestrated delivery in action!

Providers,	network	
operators	coordinate	for	

service	delivery

Interoperation	framework	APIs

Happy	users

MS	Azure	API
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Απαιτήσεις από τους παρόχους
υπηρεσιών

Each	participating	provider	 should	be	able	to	expose	via	standard,	open	APIs	the	
following	capabilities*

Context Description API
Partymanagement	(partners,	
institutions, suppliers)

Capabilities usually found	in	an	
organization’s	CRM	

Party	management	API

Agreementmanagement Managing	information about	business	
agreements	in	a	structured	format

Agreement	management	
API

Service catalogue Managing information	about	customer
and	resource	facing	service	offerings	(to	
be	shared	with	partners),	usually	found	
in	an	ITSM	system

Service catalogue	API

Product catalogue Information	about	product	offerings-to	
be	shared	with	customers/users,	usually	
found	in	an	ITSM	system

Product	catalogue	API

Ordermanagement Managing information	about	orders,	
usually	found	in	an	ITSM	system

Order	management	API

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



Μοντελοποίηση και	ανακοίνωση	
product/service	offerings	και business	
agreements
Υιοθέτηση	inter-service	provider	APIs	για	
διαφορετικά	είδη	συναλλαγών (order	
management,	service	delivery,	etc.)
Ορισμός	ενορχηστρωμένων	διαδικασιών	
μεταξύ	των	παρόχων υπηρεσιών (order	
qualification,	order	fulfillment,	service	
activation,	etc.)
Ενορχήστρωση	που	αξιοποιεί	αυτοματισμούς	
όπου	είναι	εφικτό
Υποστήριξη	centralized	και distributed
orchestration
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Recap: the framework’s 
foundation



22

Η ομάδα

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



Ευχαριστώ!
sevasti@grnet.gr


