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Previous	
  Work	
  
•  User	
  Controlled	
  Light-­‐Paths	
  (UCLP)†	
  (around	
  2005)	
  

–  Concept	
  of	
  the	
  Ar7culated	
  Private	
  Network,	
  APN	
  
–  Built	
  around	
  Grid	
  compu7ng	
  and	
  SOA	
  

•  IaaS	
  Framework	
  (evolu7on	
  of	
  UCLP)	
  
–  Generalisa7on	
  of	
  UCLP/Argia	
  to	
  any	
  kind	
  of	
  resources	
  
–  Engine	
  +	
  Resource	
  +	
  Capability	
  +	
  Service	
  and	
  Tools	
  

•  Cloud	
  Compu7ng	
  (IaaS)	
  
–  Following	
  the	
  pay-­‐per-­‐use	
  model	
  for	
  infrastructure	
  resources	
  
–  Defini7on	
  of	
  IaaS	
  for	
  networks	
  is	
  s7ll	
  unclear,	
  mostly	
  depends	
  on	
  
technology	
  

•  Man7core	
  (2009),	
  NaaS	
  (2010),	
  OpenNaaS	
  (>2011)	
  
–  Inherits	
  from	
  IaaS	
  Framework,	
  but	
  newer	
  programming	
  technology	
  
–  EU	
  FP7	
  Mantychore,	
  EU	
  FP7	
  GEYSERS	
  projects	
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NaaS:	
  Mo7va7on	
  
•  The	
  network	
  counterpart	
  for	
  IaaS	
  
– What	
  do	
  I	
  get	
  serviced?	
  
– What’s	
  the	
  granularity	
  of	
  the	
  service?	
  
– What	
  are	
  the	
  requirements	
  for	
  this?	
  
– What	
  about	
  the	
  unbounded	
  range	
  of	
  net	
  techs	
  and	
  
protocols?	
  

•  More	
  informa7on	
  (DANA	
  blog	
  post):	
  
– www.OpenNaaS.org	
  
– On	
  Keywords	
  related	
  to	
  Cloud,	
  services	
  and	
  
virtualisa7on:	
  



http://dana.i2cat.net/on-keywords-related-to-cloud-services-and-virtualisation/uncategorized/	
  

June	
  18th,	
  2012	
   Joan	
  A.	
  García-­‐Espín	
  -­‐	
  ISOD-­‐RG	
  Mee7ng	
  -­‐	
  OGF35	
  -­‐	
  DelU	
  (NL)	
   5	
  



IaaS	
  (server	
  oriented)	
  implementa7on	
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Simplified	
  NE	
  Model	
  Limita7ons	
  
Ver7cally	
  Plane	
  Separa7on	
  

•  Service	
  Plane	
  is	
  normally	
  
replaced	
  by	
  human-­‐assisted	
  
func7ons	
  in	
  telco	
  environments	
  

•  Management	
  Plane	
  abstracts	
  
control	
  func7ons	
  for	
  human	
  
interac7on	
  

•  Control	
  Plane	
  can	
  be:	
  
–  In-­‐box	
  (e.g.	
  MPLS)	
  
–  Mixed	
  (e.g.	
  GMPLS	
  w/PCE)	
  

•  Data/transport	
  Plane	
  or	
  the	
  
plethora	
  of	
  network	
  
technologies	
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  Decoupling	
  Points	
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  Resource	
  Virtualisa<on	
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Data/Transport	
  Plane	
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  Plane	
  

Applica<on	
  Env.	
  Connectors	
  (-­‐>	
  Cloud)	
  

Network	
  Service	
  Provisioning	
  (overlays)	
  

Local	
  Network	
  Service	
  Configura<on	
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Fundamentals	
  
•  NaaS	
  is	
  a	
  business	
  model	
  related	
  to	
  network	
  infrastructure	
  

servicing,	
  analogous	
  to	
  IaaS	
  for	
  servers	
  

•  The	
  four	
  pillars	
  for	
  NaaS:	
  
–  Decoupled	
  network	
  resource	
  mgmt./ctrl.	
  from	
  actual	
  services	
  delivered	
  
–  Abstracted	
  mgmt./ctrl.	
  func7ons	
  for	
  logical	
  manipula7on	
  in	
  the	
  service	
  

stratum	
  
–  Coordinated	
  mgmt.	
  and	
  ctrl.	
  func7ons	
  along	
  different	
  strata	
  (x-­‐stratum)	
  
–  Policed	
  resource	
  and	
  capabili7es	
  access,	
  depending	
  on	
  different	
  resource	
  

access	
  rights	
  and	
  ownership	
  panerns	
  

•  The	
  previous	
  confer	
  NaaS	
  biz/tech	
  flexibility	
  and	
  adaptability	
  to	
  
Cloud	
  compu7ng	
  needs.	
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(Network)	
  Infrastructure	
  Virtualisa7on	
  

•  Nowadays,	
  computer	
  virtualisa7on	
  is	
  a	
  step	
  ahead	
  of	
  network	
  
virtualisa7on	
  
–  Cloud	
  is	
  built	
  on	
  top	
  of	
  IaaS	
  model,	
  with	
  advanced	
  interfaces	
  
–  A	
  number	
  of	
  virtualisa7on	
  technologies,	
  with	
  remarkable	
  interopera7on	
  

capabili7es	
  

•  Cloud	
  essen7al	
  characteris7cs	
  to	
  be	
  addressed:	
  
–  On-­‐demand	
  self-­‐service	
  
–  Extended	
  (virtual)	
  resource	
  manipula7on	
  rights	
  
–  Resource	
  pooling	
  
–  Flexibility	
  and	
  elas7city	
  
–  Dynamic	
  service	
  management	
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Service	
  Delivery	
  
•  FI	
  Architectures	
  are	
  adop7ng	
  service-­‐oriented	
  approach	
  

connecting it to a specific architecture (i.e., the GEYSERS architecture) and applying it to a dynamic and 
automated system. 

The GEYSERS Service Delivery Framework (SDF) supports the provisioning of a Virtual Infrastructure (VI) as 
a service. The workflow of the VI provisioning is shown in Figure 2, which comprises five phases, namely, (1) 
Service requests and SLA negotiation; (2) Planning/design; (3) Deployment/Configuration; (4) Operation and (5) 
Decommission. The GEYSERS SDF is compliant with the TMF Service Delivery Framework [19] with the 
necessary extensions to facilitate the combined network + IT services. 

 
Figure 2: GEYSERS Service Delivery Framework workflow chart 

The GEYSERS SDF imposes a number of requirements on the management and operation of a VI, which will be 
discussed in the following sections. 

3.2 Management 
Virtual infrastructure management consists of different operations involving the creation, configuration and 
destruction of virtual resources (VR). In the context of GEYSERS, we consider computing, storage and network 
resources down to layer one, organized in a specific topology. This makes the VI entity a complex construct with 
many configuration parameters. In addition, several actors on different layers of the GEYSERS model (cf. Fig. 
1) have different roles in the management of VIs. Application providers manage computing and storage 
resources by requesting their instantiation and decommissioning to virtual infrastructure providers (VIP). VIPs in 
turn must manage the configuration of these resources as well as the network interconnecting them, and the 
provisioning of the requested services. 

A first problem in the management of VIs is their parameterization, i.e., the description of each of their VRs and 
their interconnection topology. In GEYSERS, each resource can be configured with different attributes using the 
IMF (cf Section 3.1), hence allowing the management and service configuration of the VI. In addition, such a 
precise parameterization allows selecting among the available physical resources the ones where each VR can be 
hosted. A second problem is the selection of physical resources to map VRs. To ease this process, the physical 
resources are abstracted to IMF descriptions. Based on their capabilities and the VR-attributes, the allocator1 
used by GEYSERS performs the mapping. This allocator performs sub-graph isomorphism detection; 
incorporating the VR parameters and topology constraints given by the IMF description, to ensure the VI will 
provide the requested service levels. Finally, another issue is the management of the physical substrate 
considering the heterogeneity of resources, e.g., optical cross connects, layer 2 access network, computing and 
storage resources and Cloud management systems. In GEYSERS, all these devices are configured through 
device-specific adaptors, but managed in a common way, as these adaptors expose the devices as abstracted 
resources to the management layer. 

3.3 VI Service lifecycle  
Virtual infrastructures are de-materialized resource aggregates, which provide a service over a time-limited 
period. Their lifecycle involves their planning and creation phases, the service delivery phase, and finally their 
                                                             
1 The allocator currently used by the LICL is part of Lyatiss CloudWeaver (www.lyatiss.com). 

Source:	
  GEYSERS	
  Service	
  Delivery	
  Framework,	
  D2.1	
  (2010)	
  

•  IT	
  and	
  Network	
  
coordina7on	
  is	
  a	
  must	
  for	
  
ensuring:	
  
-  Full	
  Dynamicity	
  
-  Automa7on	
  
-  Op7misa7on	
  
-  Elas7city	
  

•  How	
  can	
  infrastructure	
  
virtualisa7on	
  help?	
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  An	
  Implementa3on	
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NaaS	
  Lightweigth	
  Abstrac7on	
  

Capability	
  
Resource	
  

RPC	
  

•  On	
  demand	
  (user-­‐triggered)	
  
provisioning	
  of	
  network	
  resources	
  

•  Recursive	
  delega7on	
  of	
  access	
  rights	
  
over	
  managed	
  resources	
  

•  Lightweight	
  Abstracted	
  opera7onal	
  
model.	
  
–  Decoupled	
  from	
  actual	
  vendor-­‐

specific	
  details.	
  
–  Flexible	
  enough	
  to	
  accommodate	
  

different	
  designs	
  and	
  orienta7ons	
  
–  Fixed	
  enough	
  so	
  that	
  common	
  tools	
  

can	
  be	
  build	
  and	
  reused	
  across	
  
plugins	
  
•  Security	
  
•  Lifecycle	
  
•  Monitoring	
  
•  Deployment	
  and	
  upgrade	
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OpenNaaS	
  Stakeholders	
  

•  Network	
  Operators	
  with	
  an	
  
interest	
  on	
  NaaS:	
  
–  NREN.	
  
–  Cloud	
  Datacenter.	
  
–  New	
  services	
  for	
  ISP’s.	
  

•  ISV	
  and	
  integrators	
  
–  Swiss	
  Army	
  Knife	
  for	
  

middleware-­‐network	
  
integra7on.	
  

•  Developers	
  and	
  network	
  
researchers.	
  

FUSE	
  ServiceMix	
  

OpenNaaS	
  Plaqorm	
  

Default	
  plugins	
  

Third	
   Party	
   Plugins	
  

	
  -­‐	
  
Re

se
ar
ch
	
  +
	
  

	
  -­‐	
  Stability	
  +	
  

O
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  d
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rib
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on
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OpenNaaS	
  Architecture	
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•  OpenNaaS	
  v0.10	
  –	
  NREN	
  support	
  
(FP7	
  Mantychore)	
  

•  OpenStack	
  Quantum	
  
–	
  under	
  development	
  

•  OpenNebula	
  Network	
  Control	
  
–	
  from	
  v3.0	
  	
  

•  Nicira	
  Network	
  Virtualisa3on	
  
PlaPorm	
  

•  Cisco	
  Open	
  Net	
  Environment	
  
•  Juniper	
  QFabric	
  
•  …	
  

Source:	
  MANTYCHORE	
  project	
  (2012)	
  	
  
hnp://dana.i2cat.net/opennaas-­‐announcement/soUware	
  	
  



OpenNaaS	
  Component	
  Architecture	
  

Opera7ng	
  System	
  

Java	
  6	
  VM	
  

OSGi	
  Container	
  

OSGi	
  

FUSE	
  

NaaS	
  

NaaS	
  

Plug-­‐in	
  

FUSE	
  

NaaS	
  

NaaS	
  

Plug-­‐in	
  

Plug-­‐in	
  

FUSE	
  

NaaS	
  

Plug-­‐in	
  

Plug-­‐in	
  

Plug-­‐in	
  

Bu
nd

le
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O
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Exported	
  func7onality	
  

Deploy,	
  Upgrade,	
  Monitor,	
  etc	
  

Modern	
  IDE,	
  Remote	
  debug,	
  etc	
  

Unix,	
  Linux,	
  MacOS,	
  Windows,	
  etc	
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Extensions	
  
Done	
   Current	
   Short-­‐term	
  (<6m)	
   Mid-­‐Term	
  (>6m)	
  

L1	
  ROADM	
  

L2	
  BoD	
  Domain	
  client	
  
•  AutoBAHN	
  

BoD	
  Domain	
  Server	
  	
  
•  Por7ng	
  Harmony	
  IDB	
  

BoD	
  Domain	
  Server	
  
•  NSI	
  interface.	
  

L2	
  /	
  L3	
  Router	
  

L3	
  Network	
  

Manager	
  GUI	
  

Security	
  Manager	
  
•  SAML	
  Idp	
  

Cloud	
  Manager	
  
connectors	
  
•  OpenStack	
  

NetworkService	
  drop-­‐
in	
  replacement	
  

•  OpenNebula	
  3.0	
  

•  Energy	
  consump7on	
  
metrics.	
  

•  Infrastructure	
  
Marketplace.	
  

OpenFlow	
  Controller	
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Gràcies!	
  
Thank	
  you!	
  

June	
  18th,	
  2012	
   Joan	
  A.	
  García-­‐Espín	
  -­‐	
  ISOD-­‐RG	
  Mee7ng	
  -­‐	
  OGF35	
  -­‐	
  DelU	
  (NL)	
   24	
  

Joan	
  A.	
  García-­‐Espín	
  
jage@i2cat.net	
  

	
  
i2CAT	
  Founda7on,	
  Barcelona.ES	
  

	
  (+34)	
  93	
  553	
  2518	
  
	
  janange	
  

www.OpenNaaS.org	
  	
  

www.mantychore.eu	
  



BACK	
  UP	
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OpenNaaS	
  Plaqorm	
  Details	
  
•  For	
  developers:	
  

–  Modern	
  IDEs	
  available	
  
–  Maven	
  based	
  build	
  system	
  and	
  dependency	
  management	
  
–  Plugin	
  howto	
  documenta7on	
  
–  Several	
  available	
  open	
  source	
  plugins	
  as	
  reference	
  
–  An	
  open	
  OpenNaaS	
  community	
  
–  Comercial	
  support	
  for	
  underlying	
  technologies	
  
	
  

•  Leverage	
  building	
  blocks,	
  both	
  using	
  exis7ng	
  resources	
  or	
  for	
  crea7ng	
  new	
  ones.	
  
–  Resource	
  Respository	
  and	
  Manager	
  
–  Protocol	
  Session	
  Manager	
  
–  Standard	
  Capabili7es	
  
–  Protocol	
  Endpoints	
  for	
  remo7ng	
  (SOAP,	
  REST,	
  etc).	
  
–  Plaqorm	
  manager	
  
–  *.apache.org	
  deployment	
  ready	
  libraries.	
  

•  While	
  plugins	
  can	
  chose	
  to	
  use	
  technologies	
  like	
  hibernate,	
  spring	
  or	
  ESB,	
  they	
  don’t	
  have	
  to.	
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OpenNaaS	
  Bundle	
  Lifecycle	
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Capabili7es	
  Map	
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