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ICELAND*
RHnet

SWEDEN*
SUNET

NORWAY*
UNINETT

FINLAND*
CSC

ESTONIA
EENet

LITHUANIA
LITNET

DENMARK*
DeiC

UNITED KINGDOM
Janet

NETHERLANDS
SURFnet

IRELAND
HEAnet

GERMANY
DFN

BELGIUM
Belnet

FRANCE
RENATER

LUXEMBOURG
RESTENA

CZECH REPUBLIC
CESNET

SWITZERLAND
SWITCH

AUSTRIA
ACOnet

POLAND
PCSS

BELARUS
UIIP NASB

SLOVAKIA
SANET

HUNGARY
HUNGARNET

BULGARIA
BREN

SLOVENIA
ARNES

CROATIA
CARNet

ITALY
GARR

ALBANIA
ANA

MONTENEGRO
MREN

SERBIA
AMRES

ROMANIA
RoEduNet

MACEDONIA
MARnet

GREECE
GRNET

SPAIN
RedIRIS/RED.ESPORTUGAL

FCT|FCCN

MALTA
University of Malta

TURKEY
ULAKBİM

CYPRUS
Cynet

ISRAEL
IUCC

GÉANT membership

MOLDOVA
RENAM

AZERBAIJAN
ANAS

ARMENIA
ASNET-AM

LATVIA
Ministry of Science and Education

GEORGIA
GRENA

NATIONAL MEMBERS 
1 per country

REPRESENTATIVE MEMBER 
NORDUnet*

ASSOCIATES

ADVA Optical Networking

Alcatel-Lucent

Ciena Corporation

CERN

Cisco Systems

*CSC (Finland)

*DeIC (Denmark)

ECI Telecom GmbH

EMBL

European Space Agency

Level 3 Communications

ownCloud

*RHnet (Iceland)

*SUNET (Sweden)

Tata Communications

*UNINETT (Norway)

Collective	size

10.000	organisations

50	million	users	40	European
National	Research	and Education Networks
(NRENs)	
Collaborate	in	their	European	association GÉANT
on

- Network
- Identity	Management
- Online	applications	and	clouds

1	community

1	market
=

of	GÉANT	NRENs are
(planning	to get)	involved
with clouds*

*	GÉANT	Compendium	2015

78%
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Why?
Collective	cloud	service	delivery	efforts



https://www.chriswatterston.com/blog/my-there-no-cloud-sticker



CLOUD

CLOUD?
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There	is	community	
demand	for	cloud

But it	is	important	to	
ensure	that	…

GET	IN
Assure	data	is	handled	safely	and	meets	
European	and	national	regulations

Acquire	and	use	services	through	the	
institutions’	structures:	

• Affordable	and	predictable	cost	and	
purchasing	models	(prevent	bill	shock)

• Limit	network	traffic	costs	
and	provide	network	integration

• Log	in	with	institutional	account

GET	OUT
Be	able	to	move	data	
(to	another	provider)



Traditional	supply	chain	;	cd-rom distribution,	on-premise hosting

New	supply	chain	;	cloud	distribution	model



http://www.bloomberg.com/news/articles/2016-06-02/microsoft-board-
mulls-sales-force-revamp-to-speed-shift-to-cloud

“On-premise	software	
business	could	evaporate	

in	a	matter	of	years”
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Minister	Kamp	continues	to	use	private	e-mail		
for	business	purposes

Published:	May	13	2016	07:30	
Last	Updated:	May	13,	2016	9:18	

Minister	Henk	Kamp	(Economic	Affairs)	continues	to	
use	his	private	e-mail	for	business	purposes,	despite	
a	phishing	attack	and	warnings	from	the	Public	
Prosecutor.	

"I	continue	to	use	my	private	mail	for	business	
because	it's	easier	for	me.	So	it	is,"	said	Kamp	to	
Nieuwsuur.

This	is	contrary	to	the	official	guidelines.	Kamp	used	his	
work	email,	but	it	happens	that	he	receives	commercial	
messages	on	his	private	mail,	he	explains.	
The	minister	was,	moreover,	a	victim	of	a	phishing	attack	in	
2014,	which	he	has	reported.	Whether	the	hackers	have	
overtaken	sensitive	information	is	unknown.

https://translate.google.com/translate?sl=auto&tl=en&js=y
&prev=_t&hl=en&ie=UTF-
8&u=http%3A%2F%2Fwww.nu.nl%2Finternet%2F4261112
%2Fminister-kamp-blijft-privemail-zakelijk-
gebruiken.html&edit-text=&act=url



Europe
Largest producer of research 

data in the world.
But IT infrastructure is 

insufficient and too fragmented.
Which leads to an 

underutilisation of big data.
EC wants to strengthen and 

interconnect 
research IT infrastructure,

through the European Open 
Science Cloud.
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• We	do	not	build	application	services	ourselves.	
• We	are	a	delivery	vehicle
for	application	services	from	other	organisations (both	
providers	within	the	R&E	community	and	commercial	
suppliers)

• Make	these	services	fit	the	requirements	of	the	R&E	
community,	
integrate	them	with	the	community’s	infrastructure	
and	support	NRENs	to	offer	them	to	
their	institutions	and	users.	

• Best	value;	most	favorable	conditions	of	use.
Only	able	to	get	those	through	a	collective approach.

11

GÉANT	cloud	efforts



ENGAGE	WITH	
PROVIDERS

ENABLE
PROVIDER
READINESS

CREATE	DELIVERY	
FRAMEWORK

ESTABLISH	
AGREEMENTS

ENGAGE	WITH	
NRENs

ENABLE	
COMMUNITY
ADOPTION

1 2 3

su
pp

ly
sid

e
dem

and
side

APPLY	SERVICE	
DELIVERY	
COMPONENTS,
TO	OFFER	
AVAILABLE	
SERVICES

CONSUME	
SERVICES

handover 
GÉANT

Application	Services	Delivery INSTITUTIONSNRENs
handover 

The	delivery	pipeline

4 5

Towards	a	repeatable,	sustainable	service	delivery	framework
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Hybrid	service	delivery

OUTSOURCED
CLOUDS

IN-HOUSE
CLOUDS

NRENs	as	trusted advisors,	brokers	and	providers
connect demand	and	supply

have	the	reach	
and	provide choice

to	the	research	and	education	community
Hybrid:	build (community	clouds)	&	buy (public	clouds	commercial)
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Baseline
Foundation for	joint	cloud	delivery	and	adoption
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Meeting	user	needs
&
Aligning	cloud	collaboration	areas

COLLABORATION
SERVICES

REALTIME
COMMUNICATION

FILE	STORAGE
AND	SYNC

INFRASTRUCTURE
AS	A

SERVICE

E-learning
and	education

services
Most	popular	providers
as	mentioned	by	European	NRENs	
(in	alphabetical	order)
- Amazon	Web	Services
- BOX
- Google	Apps
- Microsoft	Azure	
- Microsoft	Office	365
- OwnCloud



Cloud requirements
Six pages; easily 

readable

16

Intellectual property rights 
and ownership, legal 
aspects, security, continuity, 
confidentiality, 
communication, billing, 
technical requirements

Joint	requirements
one	message	to	providers	



GÉANT	Cloud	Catalogue
Foundation

17

A	growing	resource	for	the	research	and	education	community,	
with	a	structured	listing	of	service	providers	and	cloud	services.	
It	provides	a	quick	and	easy	guide	to	clarify	the	capabilities	of	
providers	and	helps	in	the	procurement	of	cloud	services

17

28	services	from	16	providers

7

Cloud Suppliers in the Catalogue

CODE42
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GÉANT	Cloud	Catalogue
entries
Show	provider	capabilities
to community

Framework	
agreements
Results	of	a	
pan-European	tender,	
tender	compliant

Provider	quotation /	
Educational	offers
For	use	below	tender	
thresholds
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File	storage	&	sync
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Realtime communication



Video	/	web	conferencing	tender

&
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Collaboration	services



Slack
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Network



Amazon	is	waiving	data	egress	
charges	on	cloud	services	for	
research	and	education	users.	

This	is	the	result	of	extensive	
discussions	between	Amazon	
and	the	NRENs

Global	NREN	collaboration



Microsoft	is	waiving	data	
egress	charges	on	cloud	
services	for	research	and	

education	users.	

This	is	the	result	of	extensive	
discussions	between	Microsoft	

and	the	NRENs

Global	NREN	collaboration



Dedicated,	private	L2	connection	
between	an	institution	and	the	Microsoft	cloud	
(Azure,	Office	365)

Previously,	required	third	parties:
- outside of	NREN	domain
- expensive

Now, GÉANT	– Microsoft	agreement	in	place
which	allows	NRENs	to	offer	ExpressRoutes to	
their	institutions;
removing	the	third	party	cost	component

ExpressRoutes

Secure

Guaranteed	bandwidth

Extend	institutional	
network	into	the	Microsoft	

cloud	(IP	addressing)

Strong	demand	from	
institutions
and	NRENs

what why
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IaaS
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Compute	and	storage	IaaS
Developed	by	Greek	NREN	GRNET

100%	Open	Source
Compatible	with	OpenStack
Integrated	with	eduGAIN

In	production	for	several	years
Also	adopted	outside	GRNET	in	Europe,	US,	Asia,	…

http://okeanos-global.grnet.gr

30

~okeanos



IaaS	in	high	demand	by	community
36	NRENs
establishing	framework	agreements	with	
suitable	suppliers	
Not	winner	takes	all,	but	provide	choice

EC	Procurement	Directive	(2014/24/EU)
• Framework	Agreement	use
• Cross-border	procurements
• Centralised	Purchasing	Bodies

NRENs	bring	the	agreements	
to	institutions	for	consumption 31

Joint	NREN	IaaS	tender	in	GÉANT



GEANT,	the	NRENs	and	their	Institutions	
that	are	part	of	this	tender	can	use	its	
outcomes	without	any	additional	
procurement	being	required.

There	is	no	obligation	whatsoever	on	the	
Customers	to	purchase	and	the	are	entitled	to	
run	their	own	procurement	to	purchase	any	
products	covered	within	this	contract.	



Adoption	and	
service	support.
Strategic	
collaboration.

Network:	No	data	traffic	charges.
Connect	to	GÉANT	and	NRENs	networks	over	public	IP.
Direct	connect	to	institutions,	Layer	2	point-to-point	
connections.

Exit	support.
Data	portability.

Identity	
Management:	
SAML2	and	
eduGAIN.

Compliance	with	EU	Data	
Security	Directives.
Ability	to	offer	IaaS	from	
inside	the	EC	/	EEA.

General	security	policies.	
Handling	of	sensitive	data	
(including	public	health	or	
military	research).
Certifications.

Volume discount	(initial	discount	and	additional	
tiered	discounted	pricing).	No	price	increase.
Purchase	order	and	post-paid	billing.
Recognising aggregated	spending,	combined	for	
all	participating	institutions.
Accommodating	capital	expenditure	(upfront	
commitment).

Mechanisms	to	reduce	
costs	for	underutilised (or	
paused)	cloud	resources.	
Support	for	Bring	Your	
Own	License	(use	existing	
educational	licenses).
Migration	of	existing	
contracts.

Admin	
management	
portal.
Customer	self	
service	portal.
Order	placement,	
reporting	and	
group	
management.

API	support.



12	different	IaaS	solutions

23	providers

4	year	framework	agreements

34

NRENs	offer	the	contracts	in	
their	country

Research	and	Education	
institutions	can	consume	

these	IaaS	offerings	
without	the	need	to	run	a	

tender	themselves.	
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• Amazon,	through	resellers:	Arcus,	
Comparex,	Telecom	Italia,

• Cloudsigma
• Dimension	Data
• Interoute
• itSoft
• KPN
• Lattelecom

35

Evaluation	completed
GÉANT	intends	to	award	a	framework	agreement	to	the	following	suppliers

• Microsoft,	through	resellers:	Atea,	
Cacttus,	Comparex,	Dom-Daniel,	
Infosoft,	Micromail,	Nextsense,	
Novabase,	SoftwareOne,	Span	and	
Ymens

• NTT	Europe

• T-Systems

• Telecom	Italia

• Vancis



Online	cloud	catalogue	
‘IaaS	service	matrix’	

to	display	results



Networks	·	Services	·	People											www.geant.orgNetworks	·	Services	·	People											www.geant.org

• Referer
The	NREN	acts	as	intermediary	by	making	the	Framework	Agreements	available	in	its	
respective	country	and	facilitating	connected	institutions	in	purchasing	from	Suppliers.	(Direct	
delivery	model).

• Reseller
Expanding	on	the	referrer	role,	the	NREN	is	responsible	for	more	activities	and	also	involved	in	
the	contracting	and	billing	of	(some	of)	its	Institutions’	service	orders.	The	Supplier	interfaces	
primarily	with	the	NREN	and	the	NREN	may	provide	additional	value	added	services	to	the	
end-user	institution.	

• Underwriter
The	NREN	makes	purchases	from	Suppliers	(on	behalf	of	its	connected	institutions)	and	
distributes	the	acquired	resources	across	its	community	(institutions	and	end	users).

39

NREN	roles
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1. Direct	call	off	– if	happy	with	GÉANT	requirements	and	ranking
2. Mini-competition	– for	tailor-made	solutions;

• Technical
• Operational	(reporting	requirements,	etc.)
• Legal	(e.g.	specific	legal	terms	needed	in	the	service	agreement)
• Financial

40

Call	off	options
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Adoption
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• GÉANT	supports	the	NRENs	in	their	delivery	efforts:	to	let	the	community	
adopt	and	use	application	cloud	services	

• Ensure	the outcomes	of	the	service	delivery	activity	have	the	required	shape	
and	form,	to	be	adopted	by	the	NRENs	for	'local	use,	customization	and	delivery'

• Organise	and	facilitate	adoption	pilots,	webinars,	workshops,	meetings	and	
conferences

42

Adoption	efforts



From Push to Pull to Service Delivery



Two flavours — DIY and Fully Managed



Functionality Cloud Management Portal

§ One point of entry for all connected cloud vendors
§ Delegation of rights
§ Quota handling
§ Automatic provisioning / deprovisioning
§ Reporting and cost control
§ Web UI and API
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HEAnet	and	its	Institutions



48

Cloud	Vendors	for	Ireland



2016 October November December January February 2017

Go	Live

Start

Normal	Operation

Communication	&	Marketing

Service	Preparation

Legal	/	Procurement	/	Commercial

NREN	Enabling Rome	Workshop
NREN	IAAS	manager
Cloud	Vendor	contacts	/	Product	familiarisation

Verify	local	legal	requirements	e.g.	DP
Approve/implement	procurement	approach	- Direct
Commercial	processes	e.g.	billing

Vendor	SAML	testing
Institution	SAML	support
Customer	enrolment	processes

Develop	local	NREN	communication	plan
Client	communication	plan	e.g.	PR,	conferences,	client	meetings
Communication	&	Marketing	plan	with	vendors	(optional)
Client	enabling	activities

IAAS	Startup	– an	NREN	Roadmap
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IAAS	Startup	– the	HEAnet	Roadmap

• HEAnet role – Referrer
• Legal – EU Directive, no special local requirements
• Procurement – direct awards, => no client mini-competitions 
• Marketing & Communications

• Press release – October
• Cloud SIG - October
• HEAnet conference – November 
• Client meetings
• Joint vendor activities – webinars, workshops, whitepapers

• But first
• Federation – vendor SAML/eduGAIN testing pilots
• Setup of first customers/accounts
• Quickstart guide / FAQ for clients
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Online	shop



Global	NREN	collaboration	
on	service	delivery	and	adoption

Towards	the	clouds	together

https://clouds.geant.org clouds@geant.org


