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•  <Chinese restaurant picture> 
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Growth of Userbase 

20k	
  researchers	
   2M	
  researchers!	
  

Few	
  related	
  
use	
  cases	
  

Many	
  diverse	
  use	
  cases	
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Hardware	
  
Hardware	
  
Hardware	
  
Hardware	
  
Hardware	
  

Cloud	
  Management	
  
Cloud	
  Management	
  
Cloud	
  Management	
  
Cloud	
  Management	
  
Cloud	
  Management	
  

User	
  CommuniFes	
  
User	
  CommuniFes	
  

User	
  CommuniFes	
  

Federated	
  
interfaces	
  	
  

Federated	
  
services	
  

•  Standards	
  and	
  valida6on:	
  Recommended	
  and	
  
common	
  open	
  standards	
  for	
  the	
  interfaces	
  and	
  
images	
  –	
  OCCI,	
  CDMI,	
  OVF,	
  GLUE2.	
  

•  Resource	
  integra6on:	
  Cloud	
  CompuFng	
  to	
  be	
  
integrated	
  into	
  the	
  exisFng	
  producFon	
  
infrastructure.	
  	
  

•  Heterogeneous	
  implementa6on:	
  no	
  mandate	
  
on	
  the	
  cloud	
  technology.	
  

•  Provider	
  agnos6cism:	
  the	
  only	
  condiFon	
  to	
  
federate	
  resources	
  is	
  to	
  expose	
  the	
  chosen	
  
interfaces	
  and	
  services.	
  

Principles of Federation 
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Value proposition 
The EGI Federated Cloud is the federation of institutional private 
Clouds, offering Cloud Services to researchers in Europe and 
worldwide 
 
A single cloud system able to  
•  Scale to user needs 
•  Integrate multiple different providers to give resilience 
•  Prevent vendor lock-in  
•  Enable resource provision targeted towards the research 

community 
 

Standards based federation of IaaS cloud:  
•  Exposes a set of independent cloud services accessible to users 

utilising a common standards profile 
•  Allows deployment of services across multiple providers and 

capacity bursting 
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EGI Cloud Infrastructure 

EGI	
  Core	
  Pla@orm	
  

Federated	
  
AAI	
  

Service	
  
Registry	
   Monitoring	
   AccounFng	
  

EGI	
  Cloud	
  Infrastructure	
  PlaSorm	
  

Instance	
  
Mgmt	
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InformaFon	
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Providers	
  Cloud	
  Management	
  Framework	
  
(new	
  one	
  we	
  don’t	
  now	
  about	
  and	
  don’t	
  want	
  to	
  care	
  about)	
  

OVF	
  

Sustainable	
  
Business	
  
Models	
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Cloud Capabilities 
1.  Manage VM instances (Production Ready) 

•  OGF OCCI 
•  Consistent operations across multiple different CMF 

8 
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VM Instance Management 
through rOCCI 
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OCCI OS functions 
1. See What Can be Provisioned 
2 Create a VM 
3 Get a Listing of VMs 
4 Get an Individual VM's Details 
5 Execute a Stop Action Upon a VM 
6 Execute a Start Action Upon a VM 
7 Create Some a Block Storage Volume 
8 Show the Volume Details: 
9 Link and Associate that Volume to the 
New Instance 
10 Inspect the Storage Link 
11 Unlink and disassociate that volume 
with the new instance 
12 Delete Storage Volume 
13 Scale Up a VM 
14 Scale Down a VM 

15	
  Delete	
  a	
  VM	
  
16	
  Update	
  a	
  VM:	
  Change	
  the	
  OS	
  
17	
  Create	
  a	
  Security	
  Group	
  
18	
  List	
  Security	
  Groups	
  
19	
  Create	
  a	
  Security	
  Rule	
  
20	
  List	
  the	
  Associated	
  Rules/Compute	
  
Resources	
  to	
  a	
  Group	
  
21	
  Get	
  Security	
  Rule's	
  Details	
  
22	
  Delete	
  a	
  Security	
  Rule	
  
23	
  Delete	
  a	
  Security	
  Group	
  
24	
  Create	
  a	
  Secured	
  VM	
  with	
  a	
  Security	
  Group	
  
25	
  Allocate	
  FloaFng	
  IP	
  to	
  VM	
  
26	
  Deallocate	
  FloaFng	
  IP	
  to	
  VM	
  
27	
  Change	
  VM	
  AdministraFve	
  (root)	
  Password	
  
28	
  Create	
  a	
  Image	
  from	
  an	
  AcFve	
  VM	
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Cloud Capabilities 
1.  Manage VM instances (Production Ready) 

•  OGF OCCI 
•  Consistent operations across multiple different CMF 

2.  Data access/transfer interface (In roadmap) 
•  SNIA CDMI 
•  Minimal useful operation set available 

11 
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CDMI Technology and status 

Value  
•  Cloud Object Storage Service, PUT and GET files into the 

storage, accessible by cloud appliances and other 
applications 
 

Example implementation (Stoxy) 
•  Multiplatform 
•  Support for flexible authentication schemas (incl. PAM)  
•  OpenStack Keystone token compliant 
•  Selected as a supporting technology for FP7 Strategic 

project for OpenData use case 

•  Other implementations from BSC (Emotive) 

12 
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Cloud Capabilities 
1.  Manage VM instances (Production Ready) 

•  OGF OCCI 
•  Consistent operations across multiple different CMF 

2.  Data access/transfer interface (In the roadmap) 
•  SNIA CDMI 
•  Minimal useful operation set available 

3.  Cloud service information federation (Production Ready) 
•  Extended GLUE2 schema + BDII 
•  New GOCDB service types for cloud including; 

–  eu.egi.cloud.vm-management.occi 
–  eu.egi.cloud.storage-management.cdmi  

13 
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Informa6on	
   system.	
   Each	
   cloud	
   infrastructure	
   exposes	
   a	
   LDAP	
   server	
   publishing	
  
informaFon	
  by	
  means	
  of	
  a	
  customised	
  GLUE2	
  schema.	
  Each	
  LDAP	
  server	
   is	
  polled	
  by	
  a	
  
top-­‐BDII	
  server.	
  

ldap://test03.egi.cesga.es:2170	
  

Service Discovery & Information 
Publishing 
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GOCDB Illustrating Cloud 
type 
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Cloud Capabilities 
1.  Manage VM instances (Production Ready) 

•  OGF OCCI 
•  Consistent operations across multiple different CMF 

2.  Data access/transfer interface (In Roadmap) 
•  SNIA CDMI 
•  Minimal useful operation set available 

3.  Cloud service information federation (Production Ready) 
•  Extended GLUE2 schema + BDII 
•  New GOCDB service types for cloud including; 

–  eu.egi.cloud.vm-management.occi 
–  eu.egi.cloud.storage-management.cdmi  

4.  Resource consumption management (Production Ready) 
•  APEL service with cloud specific UR 
•  Secure Stomp messenger  

16 



www.egi.eu	
  EGI-­‐InSPIRE	
  RI-­‐261323	
  

Accounting 

17 

119069	
  VMs	
  launched	
  across	
  22	
  clouds	
  

Current	
  Usage	
  Record	
  Content	
  
•  Site	
  
•  User:	
  local	
  user/group,	
  Digital	
  CerFficate	
  
DN	
  

•  VMUUID	
  (VM	
  instance	
  idenFfier)	
  
•  Start	
  (and	
  End)	
  Time	
  
•  Status	
  
•  Wall	
  and	
  CPU	
  DuraFon	
  
•  VM	
  source	
  image	
  
•  Cloud	
  Type	
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Cloud Capabilities 
1.  Manage VM instances (Production Ready) 

•  OGF OCCI 
•  Consistent operations across multiple different CMF 

2.  Data access/transfer interface (In Roadmap) 
•  SNIA CDMI 
•  Minimal useful operation set available 

3.  Cloud service information federation (Production Ready) 
•  Extended GLUE2 schema + BDII 
•  New GOCDB service types for cloud including; 

–  eu.egi.cloud.vm-management.occi 
–  eu.egi.cloud.storage-management.cdmi  

4.  Resource consumption management (Production Ready) 
•  APEL service with cloud specific UR 
•  Secure Stomp messenger  

5.  Cloud service availability (Production Ready) 
•  NAGIOS 
•  Utilising production EGI monitoring framework with published probes 

18 
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Status 

19 
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Cloud Capabilities 
6.  Federated AAI (Production Ready) 

•  x509 
•  VOMS - PERUN 

20 
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Federated AAI  
Inherited from the EGI AAI framework 
•  Scalable with many users 
•  Uniform authentication across multiple service providers 
•  Users manage their community via  Virtual Organisations  
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Cloud Capabilities 
6.  Federated AAI (Production Ready) 

•  x509 
•  VOMS - PERUN 

7.  VM Image Management (Production Ready) 
•  AppDB 
•  VMCaster/VMCatcher 

22 
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AppDB – Virtual Appliance catalogue 

23 
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Cloud Capabilities 
6.  Federated AAI (Production Ready) 

•  x509 
•  VOMS - PERUN 

7.  VM Image Management (Production Ready) 
•  AppDB 
•  VMCaster/VMCatcher 

8.  Brokering (Production Ready) 
•  Slipstream 
•  VMDIRAC 
•  COMPs 
•  Catania Science Gateway Framework 

24 
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Brokering 
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Cloud Capabilities 
6.  Federated AAI (Production Ready) 

•  x509 
•  VOMS - PERUN 

7.  VM Image Management (Production Ready) 
•  AppDB 
•  VMCaster/VMCatcher (Production Ready) 

8.  Brokering (Production Ready) 
•  Slipstream 
•  VMDIRAC 
•  COMPs 
•  Catania Science Gateway Framework 

9.  Contextualisation (Production Ready) 
•  Cloudinit 
•  Extensions to OCCI 

26 
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Contextualisation 

•  Process of installing, configuring and 
preparing software upon boot time 

•  All uploaded Fedcloud images should 
support Cloudinit 

•  All supported CMF OCCI 
implementations extended to support 
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Cloud Capabilities 
6.  Federated AAI (Production Ready) 

•  x509 
•  VOMS - PERUN 

7.  VM Image Management (Production Ready) 
•  AppDB 
•  VMCaster/VMCatcher 

8.  Brokering (Production Ready) 
•  Slipstream 
•  VMDIRAC 
•  COMPs 
•  Catania Science Gateway Framework 

9.  Contextualisation (Production Ready) 
•  Cloudinit 
•  Extensions to OCCI 

10. SLA & Business Models – Sustainability (Under development) 
•  Pricing/charging models  
•  Operational standards and expectations 

28 
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SCREENSHOT OF 
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Cloud Capabilities 
6.  Federated AAI (Production Ready) 

•  x509 
•  VOMS - PERUN 

7.  VM Image Management (Production Ready) 
•  AppDB 
•  VMCaster/VMCatcher 

8.  Brokering (Production Ready) 
•  Slipstream 
•  VMDIRAC 
•  COMPs 
•  Catania Science Gateway Framework 

9.  Contextualisation (Production Ready) 
•  Cloudinit 
•  Extensions to OCCI 

10. SLA & Business Models - Sustainability (Production Ready) 
•  Pricing/charging models  
•  Operational standards and expectations 

11. Security  
•  Technology Providers 
•  Resource Providers 

30 
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Federated Cloud Services 

Federated	
  IaaS	
  and	
  STaaS	
  Cloud	
  

EYR TC monthly meeting 31 

Tier 1: 
Reliable  

Infrastructure Cloud 

Tier 4: 
Zero ICT 

Infrastructures 

Tier 3: 
Platform as a Service 

Tier 2: 
General-purpose 
platform services 

PaaS	
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17 Feb 2014 
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EGI Marketplace 

•  Rich and diverse set of individual offerings 
•  Application/VM Image repository 
•  User community choice of provider at all levels 
•  Academic and commercial resource & service providers 
•  User community from the public and private sector 



www.egi.eu	
  EGI-­‐InSPIRE	
  RI-­‐261323	
  

Compatibility for Resource providers 

Cloud	
  Mgmt.	
  Fram.	
  	
   Fed.	
  AAI	
  	
   Monitoring	
  	
   Accoun6ng	
  	
   Img.	
  Mgmt.	
  	
   OCCI	
  	
   CDMI	
  	
  

OpenStack	
  	
   Yes	
  	
   Yes*	
  	
   Yes	
  	
   Yes	
  	
   Yes	
  	
   Yes	
  	
  

OpenNebula	
  	
   Yes	
  	
   Yes*	
  	
   Yes	
  	
   Yes	
  	
   Yes	
  	
   Yes	
  	
  

Synnefo	
  	
   Yes	
  	
   Yes	
  	
   Yes	
   -­‐	
  	
   Yes	
  	
   -­‐	
  	
  

StratusLab*	
  	
   Yes	
  	
   Yes	
  	
   Yes	
  	
   -­‐	
  	
   Yes	
  	
   -­‐	
  	
  

Cloudstack	
   Yes	
  

EmoFve	
   Yes	
   Yes	
  

33 

Example	
  documentaFon	
  for	
  a	
  CMF:-­‐	
  
hhps://wiki.egi.eu/wiki/Fedcloud-­‐S:ResourceProviders:OpenStack	
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Geographical dispersion 
•  12 countries provide certified 

resources 
–  Czech Republic, Germany, Greece, 

Hungary, Italy, Macedonia, Poland, 
Slovakia, Spain, Sweden, Turkey, 
United Kingdom 

•  2 countries currently integrating 
–  Croatia, Finland 

•  5 countries interested 
–  Bulgaria, France, Israel*, The 

Netherlands, Switzerland 

•  Worldwide interest 
–  South Africa* (SAGrid) 
–  South Korea* (KISTI) 
–  United States* (NIST, NSF Centres) 

*	
  Not	
  shown	
  on	
  map	
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FedCloud in Numbers 
•  15 certified Resource Providers 

–  100 Percent IT Ltd, United Kingdom 
–  The University of Zaragoza’s Institute for Biocomputation and Physics of Complex Systems (BIFI), 

Spain 
–  Academic Computer Centre CYFRONET AGH (Cyfronet), Poland 
–  The Supercomputing Centre of Galicia (CESGA), Spain 
–  The Czech Education and Scientific NETwork (CESNET), Czech Republic 
–  Gesellschaft für wissenschaftliche Datenverarbeitung mbH Göttingen (GWDG), Germany 
–  Consejo Superior de Investigaciones Científicas (CSIC) / Instituto de Física de Cantabria (IFCA), 

Spain 
–  ~Okeanos by the Greek Research and Technology Network  (GRNET), Greece 
–  Institute of Informatics, Slovak Academy of Sciences (II SAS), Slovakia 
–  Italian National Institute of Nuclear Physics (INFN), Division of Catania, Italy 
–  The Royal Institute of Technology, Sweden (KTH), Sweden 
–  Italian National Institute of Nuclear Physics (INFN), Division of Bari, Italy 
–  The Hungarian Academy of Sciences Institute for Computer Science and Control (MTA SZTAKI), 

Hungary 
–  Turkish Academic Network and Information Centre (ULAKBIM), Turkey 
–  The European Information & Innovation Centre (UKIM), Macedonia 

•  152 individuals participating and contributing to the Federated Cloud group 
–  130 conference calls (Sep 2011 – May 2014) 
–  14’800 VM instantiations accounted for in the last year 



www.egi.eu	
  EGI-­‐InSPIRE	
  RI-­‐261323	
  

Resource Allocation 

•  Resources will be  
available for request  
through e-Grant 

•  Preliminary Units of Allocation 

Name	
   #	
  of	
  vCPU	
   Mem	
  (GB)	
   Storage	
  (GB)	
  

Small	
   1	
   2	
   1	
  x	
  20	
  

Medium	
   2	
   4	
   1	
  x	
  40	
  

Large	
   4	
   8	
   2	
  x	
  80	
  

Other	
   >2	
   >7.5	
   n	
  x	
  >40	
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The BioVel Portal 

6/4/14 37 

 

Evaluating the potential of ecological niche 
modelling as a component in invasive 

species risk assessments 
- Sonja Leidenberger - 

BENELUX conference on INVASIVE SPECIES 
Ghent, 02. April 2014 

Department of Biological and Environmental Sciences, 
Kristineberg - University of Gothenburg 

Sweden 
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OpenModeller on the 
Biovel Portal 

6/4/14 38 

 

Evaluating the potential of ecological niche 
modelling as a component in invasive 

species risk assessments 
- Sonja Leidenberger - 

BENELUX conference on INVASIVE SPECIES 
Ghent, 02. April 2014 

Department of Biological and Environmental Sciences, 
Kristineberg - University of Gothenburg 

Sweden 

The	
  Ecological	
  Niche	
  Modelling	
  (ENM)	
  Workflow	
  takes	
  as	
  input	
  
a	
  file	
  containing	
  species	
  occurrence	
  points	
  to	
  create	
  a	
  model	
  
with	
  the	
  openModeller	
  Web	
  Service.	
  

• 	
  The	
  EUBrazilOpenBio	
  ENM	
  service	
  is	
  
exposed	
  through	
  an	
  extended	
  
openModeller	
  Web	
  Service	
  interface	
  
• 	
  MulF-­‐staging	
  and	
  mulF-­‐parametric	
  oM	
  
experiments	
  are	
  implemented	
  through	
  
COMPSs	
  that	
  dynamically	
  creates	
  the	
  
virtual	
  resources	
  to	
  execute	
  the	
  
operaFons.	
  
• 	
  An	
  OCCI	
  connector	
  is	
  used	
  for	
  the	
  VMs	
  
management	
  while	
  data	
  management	
  
supports	
  CDMI	
  endpoints.	
  

ENM Service (OMWS2)	



VENUS-C Cloud Middleware	



COMPSs Workflow 
Orchestrator	


OCCI	

 CDMI	



EGI Federated Cloud	



Service	
  available	
  at	
  
hhps://portal.biovel.eu/	
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OpenRefine on the BioVel Portal 

6/4/14 39 

It is used within BioVeL for 
taxonomic data to ensure 
data quality and integrity.  
 
The service integrates 
existing know-how of 
taxonomic data with existing 
functionality in Google 
Refine to develop BioVeL 
specific data cleaning tools. 

 

Evaluating the potential of ecological niche 
modelling as a component in invasive 

species risk assessments 
- Sonja Leidenberger - 

BENELUX conference on INVASIVE SPECIES 
Ghent, 02. April 2014 

Department of Biological and Environmental Sciences, 
Kristineberg - University of Gothenburg 

Sweden 

Service	
  available	
  at	
  
hhps://portal.biovel.eu/	
  

OpenRefine	
  (originally	
  developed	
  as	
  Google	
  Refine)	
  is	
  a	
  
framework	
  for	
  viewing	
  and	
  cleaning	
  large	
  amounts	
  of	
  messy	
  
data.	
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BioSTIF - Biodiversity Spatio-temportal 
interface on the BioVel Portal  

6/4/14 40 

BioSTIF	
  provides	
  an	
  easy	
  GIS	
  interface	
  to	
  vizualize	
  and	
  quality	
  
control	
  biodiversity	
  data	
  in	
  Fme	
  and	
  space	
  

 

Evaluating the potential of ecological niche 
modelling as a component in invasive 

species risk assessments 
- Sonja Leidenberger - 

BENELUX conference on INVASIVE SPECIES 
Ghent, 02. April 2014 

Department of Biological and Environmental Sciences, 
Kristineberg - University of Gothenburg 

Sweden 

The	
  interface	
  contains	
  a	
  
map	
  widget	
  (displaying	
  
geographical	
  data),	
  a	
  
Fmeline	
  widget	
  (displaying	
  
data	
  on	
  a	
  Fme	
  scale),	
  and	
  
a	
  
table	
  widget	
  (displaying	
  
data	
  in	
  table	
  format).	
  

Service	
  available	
  at	
  
hhps://portal.biovel.eu/	
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The CHAIN-REDS Science 
Gateway 

6/4/14 41 
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Running WRF on the CHAIN-REDS 
Science Gateway 

 

6/4/14 42 

The	
  Weather	
  Research	
  and	
  ForecasFng	
  (WRF)	
  Model	
  is	
  a	
  next-­‐generaFon	
  
meso-­‐scale	
  numerical	
  weather	
  predicFon	
  system	
  designed	
  to	
  serve	
  both	
  
atmospheric	
  research	
  and	
  operaFonal	
  forecasFng	
  needs.	
  

 
CHAIN-REDS Science Gateway 
- CHAIN-REDS RI-306819 
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Running GNU Octave and R on the 
CHAIN-REDS Science Gateway  
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CHAIN-REDS Science Gateway 
- CHAIN-REDS RI-306819 
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Peachnote 

6/4/14 44 

Peachnote	
  is	
  a	
  music	
  score	
  search	
  engine	
  and	
  analysis	
  pla@orm.	
  
	
  

Hundreds	
  of	
  thousands	
  of	
  music	
  scores	
  are	
  
being	
  digiFzed	
  by	
  libraries	
  all	
  over	
  the	
  world.	
  
In	
  contrast	
  to	
  books,	
  they	
  generally	
  remain	
  
inaccessible	
  for	
  content-­‐based	
  retrieval	
  and	
  
algorithmic	
  analysis.	
  	
  
	
  
There	
  is	
  no	
  analogue	
  to	
  Google	
  Books	
  for	
  
music	
  scores,	
  and	
  no	
  large	
  corpora	
  exists	
  that	
  
can	
  empower	
  advanced	
  analysis	
  on	
  music	
  
scores.	
  
	
  
Peachnote	
  want	
  to	
  help	
  change	
  that	
  providing	
  
visitors	
  and	
  researchers	
  access	
  to	
  a	
  massive	
  
amount	
  of	
  symbolic	
  music	
  data.	
  	
  

EGI	
  Federated	
  Cloud	
  

OMR	
  
Worker	
  

PDF	
  
SpliYer	
  

OMR	
  
Feeder	
  

OMR	
  
Worker	
  

…	
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Strengthening	
  the	
  underpinning	
  plaSorm	
  

Technology Evolution 
•  Broader support for open standards in Cloud 

management frameworks 
–  Utilisation of rOCCI for interfaces to commercial cloud 

frameworks 
•  New feature additions to foundational tools 

depending on requests 
–  Accounting, monitoring, service discovery, Application 

DB 
•  Innovate and deploy PaaS & SaaS 
•  Large improvements on documentation for all 3 

stakeholder groups 
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EGI’s Cloud Vision for 2020 
To support the digital European Research Area through a pan-

European research infrastructure based on an open federation of 
reliable services that provide uniform access to computing and 

data resources provided by the public and private sector. 
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EGI	
  Federated	
  Cloud	
  capability	
  vision	
  	
  
10M	
  cores	
  Cloud	
  compute	
  

1	
  EB	
  Cloud	
  storage	
  



www.egi.eu	
  EGI-­‐InSPIRE	
  RI-­‐261323	
  

Conclusions 
•  Today we launch the Federated Cloud into production 

•  Paving the way for a global federated cloud 
marketplace 
–  Established best practice 
–  Illustrating European leadership 
–  Open standards, open technology 
–  Open membership, open processes 
–  Open competition 

Launch capability   –  5,000 cores,  225 TB storage 
Q4 2014 (planned)   –  18,000 cores,  6000 TB storage 

	
   	
  (3.6x) 	
   	
  (26x)	
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Thank you! 

Questions? 

49 

Task	
  Force	
  resources	
  
Mailing	
  List:	
  fedcloud-­‐S@mailman.egi.eu	
  
Wiki	
  site:	
  hhp://go.egi.eu/S-­‐fedclouds	
  
GitHub:	
  hhps://github.com/EGI-­‐FCTF	
  
Indico	
  site:	
  hhps://www.egi.eu/indico/categoryDisplay.py?categId=112	
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Accounting 

Cloud	
  

VMMS	
  

Message	
  
Brokers	
  

Apel	
  
Repo	
  

Portal	
  Msg	
  

Client	
  
Script	
  

SS
M	
  

How	
  does	
  it	
  work?	
   UR	
  Content	
  
Currently	
  	
  

•  Site	
  
•  User:	
  local	
  user/group,	
  Digital	
  

CerFficate	
  DN	
  
•  VMUUID	
  (VM	
  instance	
  

idenFfier)	
  
•  Start	
  (and	
  End)	
  Time	
  
•  Status	
  
•  Wall	
  and	
  CPU	
  DuraFon	
  
•  VM	
  source	
  image	
  
•  Cloud	
  Type	
  

Planned	
  
•  FQAN:	
  VO,	
  VO	
  Group,	
  VO	
  Role	
  
•  Network	
  in	
  and	
  out	
  
•  Memory	
  
•  Disk	
  
•  Storage	
  Record	
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Stoxy architecture 

1. CDMI request 

OMS	
  management	
  
framework	
  

Stoxy	
  plugin	
  
Zope	
  
DB	
  

Internal URI:  protocol://logical/path/to/the/object  

Value Backend A  
(local) 

Value Backend B 
(aws) 

2. AuthN/Z, metadata mngmt and cloud drivers 3. Cloud-specific request 

CDMI HTTP 

POSIX API 

AWS API 

OpenStack Swift 
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Models for Sustainability 
•  Different Pricing models under consideration 

–  Free at the point of use  
•  accounted resource consumption, best effort support, no direct 

reimbursement of accrued costs 
–  Try before you buy  

•  Limited access to free resources, expires after defined time.  
•  Facilitates conversion rate from user to customer 

–  Pay-as-you-go  
•  Fixed price per consumption unit, fees directly correlate with  

consumed resources 
–  Wholesale resource guarantee  

•  Soft-quota, 2-tier cost plan: Resources within quota paid as 
you go on wholesale price, overdraft within limits costed at 
pay-as-you-go plan 

–  Reserved resources  
•  Exclusive resource reservation up to agreed limits. Overdraft 

not allowed, fixed payments 


