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Slice	
  Exchange	
  Model	
  (SEP)	
  
	


Testbed	
  A	


Slice	


SEP: Slice exchange point 
* SEP can be distributed to 
several points.	


Testbed	
  B	
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  B	
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SEP	




Contribu3ons	
  of	
  SEP	
  to	
  global	
  experiments	

•  Testbed-­‐neutrality	
  

–  “Common”	
  API	
  
–  Resource	
  descrip3on	
  
–  New	
  and	
  remarkable	
  capabili3es	
  of	
  each	
  testbeds	
  

•  Effec3ve	
  interconnec3on	
  
–  Improve	
  scalability	
  in	
  terms	
  of	
  #	
  of	
  physical	
  connec3ons	
  in	
  P2P	
  model	
  	
  
–  Flexible	
  Data-­‐Plane	
  protocol	
  conversion	
  at	
  peering	
  points.	
  	
  
	
  	
  	
  	
  	
  	
  (e.g.,	
  S3tching,	
  bridging/forking,	
  L2(VLAN)	
  and	
  L3/4(NA(P)T)	
  transla3on)	


Oct.	
  27,	
  2013	

3	


SEP	


Testbed	
  
B	


Testbed	
  
C	


Testbed	
  
A	


Testbed	
  
D	




What	
  we	
  demonstrate	
  @GEC18	

Two-­‐way	
  federa3on	
  between	
  ProtoGENI	
  and	
  VNode,	
  which	
  use	
  
different	
  resources,	
  slice	
  models,	
  and	
  management	
  policies.	
  

GK: Gate Keeper, GW: Gateway, NS: Node Sliver, DC: Domain Controller 

GEC18	
  DEMO	
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GEC17	
  
Demo	
  

GEC18	
  
Demo	
  



RSpec	
  of	
  AM-­‐API	
  for	
  PG	
  and	
  VN	

<rspec	
  type="request"	
  
	
  	
  	
  	
  	
  	
  	
  xsi:schemaLoca6on="h8p://www.geni.net/resources/rspec/3	
  

	
   	
   	
  	
  	
  	
  h8p://www.geni.net/resources/rspec/3/request.xsd"	
  
	
  	
  	
  	
  	
  	
  	
  xmlns:xsi="h8p://www.w3.org/2001/XMLSchema-­‐instance"	
  
	
  	
  	
  	
  	
  	
  	
  xmlns="h8p://www.geni.net/resources/rspec/3">	
  
	
  	
  <node	
  client_id="pc4"	
  

	
  exclusive="true">	
  
	
  	
  	
  	
  <sliver_type	
  name="raw-­‐pc"	
  />	
  
	
  	
  	
  	
  <interface	
  client_id="pc4:if0"></interface>	
  
	
  	
  </node>	
  
	
  	
  <link	
  client_id="Lan4">	
  
	
  	
  	
  	
  <vlan:link_shared_vlan	
  name="gk19-­‐6"	
  xmlns:vlan="h8p://www.geni.net/resources/rspec/ext/shared-­‐vlan/1"	
  />	
  
	
  	
  	
  	
  <interface_ref	
  client_id="pc4:if0"	
  />	
  
	
  	
  </link>	
  
</rspec>	
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<rspec	
  type="request"	
  
	
  	
  	
  	
  	
  	
  	
  xsi:schemaLoca6on="h8p://www.geni.net/resources/rspec/3	
  

	
   	
   	
  	
  	
  	
  h8p://www.geni.net/resources/rspec/3/request.xsd"	
  
	
  	
  	
  	
  	
  	
  	
  xmlns:xsi="h8p://www.w3.org/2001/XMLSchema-­‐instance"	
  
	
  	
  	
  	
  	
  	
  	
  xmlns="h8p://www.geni.net/resources/rspec/3">	
  
	
  	
  <node	
  client_id="pc1"	
  

	
  exclusive="true">	
  
	
  	
  	
  	
  <sliver_type	
  name="raw-­‐pc"	
  />	
  
	
  	
  	
  	
  <interface	
  client_id="pc1:if0"></interface>	
  
	
  	
  </node>	
  
	
  	
  <link	
  client_id="Lan">	
  
	
  	
  	
  	
  <vlan:link_shared_vlan	
  name="gk19-­‐6"	
  xmlns:vlan="h8p://www.geni.net/resources/rspec/ext/shared-­‐vlan/1"	
  />	
  
	
  	
  	
  	
  <interface_ref	
  client_id="pc1:if0"	
  />	
  
	
  	
  </link>	
  
</rspec>	


VNode	


ProtoGENI	




RSpec	
  AM-­‐API	
  for	
  PG	
  and	
  VN	
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VNode	
 ProtoGENI	




Provisioned	
  E2E	
  slice	
  (Slice	
  ID=15)	
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Slivers	
  in	
  VNode	
  for	
  Slice	
  15	
  
(Screen	
  shot	
  of	
  VNode	
  portal)	


Slivers	
  in	
  ProtoGENI	
  for	
  Slice	
  15	
  
(Screen	
  shot	
  of	
  Flack)	




Common	
  CLI	
  request	
  from	
  Omni	
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Step	
  1:	
  Slice	
  crea5on	


Step	
  2:	
  Alloca5on	


Step	
  3:	
  Provision	


Step	
  4:	
  PerformOpera5onalAc5on	
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Successful	
  demo	
  in	
  
GEC18!	
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(Immediate)Future	
  Work	
  
	
  
	
  •  A	
  slight	
  modifica3on	
  to	
  ProtoGENI	
  	
  

•  3-­‐way	
  Federa3on	
  via	
  common	
  API	
  
•  Seamless	
  specifica3on	
  across	
  mul3ple	
  testbeds	
  (a	
  single	
  RSPEC)	
  	
  
•  White	
  paper	
  and	
  documenta3on	
  



BACKUP	
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VNode 
Frontend 

GEC17 demo 
n Cross-domain slice definition is submitted to one domain. 
n Gate Keepers (GK) converts domain-specific commands, slice definitions 

to/from the common API. 
n Data Planes are connected by Gateway (GW). 
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VNode ProtoGENI 

Cross-domain  
Slices  

Cross-domain  
Slices  

GK 
(VNode 
-side)	


GK 
(Proto- 
GENI 
-side)	


Common 
API	


Data Plane	


Control 
Servers	


Utah AM 

SEP  
(Slice Exchange Point) 

VNode 
Control Plane	


ProtoGENI VLAN 
connected to GW	


ProtoGENI 
Control Plane 

omni 
client	


VNode  
API	


NS	


NS	


NS	


NS	


Link	
  Sliver	
  

GW	
 NS	


NS	


NS	


NS	
Link	
  Sliver	
  

Slice Definition	


GRE	

VLAN	


Manage cross-domain  
slice as a single slice	


Native AM API 
support in the  
next version 

AM API	


Slice Definition	


VLAN #  
translation 

Slice Submission from 
ProtoGENI-side is currently 
under development 

University of Utah 



Architecture	
  of	
  SEP	


User

Control
framework

Portal

IWF IWF

Slice Slice

Proprietary
API

Control
framework

Universal API

C-plane

Testbed BTestbed A

Proprietary
API

S
E

P
 c

or
e

D-plane

M-plane

SEP
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Management	
  of	
  Configura3on	
  and	
  
Resource	
  Data	


•  Helping	
  E2E	
  management	
  
–  Dynamically-­‐changing	

–  Interconnec3ng	
  (s3tching)	
  network	
  (	
  	
  	
  	
  	
  )	
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I2	


Portal	


F4F	


Portal	


ProtoGENI	


Portal	


VNode	


Portal	


SEP can manages stitching points as well	


SEP	
 v  Port availability 
v  VLAN ID availability 
v  VLAN ID translation 
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•  Helping	
  E2E	
  in-­‐advance	
  reserva3on	
  
– Even	
  one	
  domain	
  (	
  	
  	
  	
  	
  	
  	
  	
  	
  )	
  can’t	
  schedule	
  resources	


In-­‐advance	
  reserva3on	
  of	
  slice 

In-­‐advance	
  Reserva3on	
  Service	
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AM	


Time	

Reserved slice	


Now	
 GEC18	
  
9:00～	


AM	
 AM	
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Managing	
  different	
  slice	
  models	


•  Filling	
  a	
  gap	
  between	
  slice	
  representa3ons	
  	
  
–  Differences	
  of	
  resource	
  granularity	
  and	
  configura3on	
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Domain A	


Domain B	
 Domain A	


Domain	
  B	
 VN	
  
in	
  A	


Lan	
Lan	

PC	
  
In	
  
B	
  

N	
  
P	
  
C	


N	
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C	


PC	
  
In	
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High-­‐level	
  
representa3on	
  	


Detailed	
  
representa3on	


Oct.	
  27,	
  2013	



