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OGF IPR Policies Apply 
•  “I acknowledge that participation in this meeting is subject to the OGF Intellectual Property Policy.” 
•  Intellectual Property Notices Note Well:  All statements related to the activities of the OGF and addressed to 

the OGF are subject to all provisions of Appendix B of GFD-C.1, which grants to the OGF and its participants 
certain licenses and rights in such statements. Such statements include verbal statements in OGF meetings, 
as well as written and electronic communications made at any time or place, which are addressed to: 

•  the OGF plenary session,  
•  any OGF working group or portion thereof,  
•  the OGF Board of Directors, the GFSG, or any member thereof on behalf of the OGF,  
•  the ADCOM, or any member thereof on behalf of the ADCOM,  
•  any OGF mailing list, including any group list, or any other list functioning under OGF auspices,  
•  the OGF Editor or the document authoring and review process  

•  Statements made outside of a OGF meeting, mailing list or other function, that are clearly not intended to be 
input to an OGF activity, group or function, are not subject to these provisions. 

•  Excerpt from Appendix B of GFD-C.1: ”Where the OGF knows of rights, or claimed rights, the OGF 
secretariat shall attempt to obtain from the claimant of such rights, a written assurance that upon approval 
by the GFSG of the relevant OGF document(s), any party will be able to obtain the right to implement, use 
and distribute the technology or works when implementing, using or distributing technology based upon the 
specific specification(s) under openly specified, reasonable, non-discriminatory terms. The working group or 
research group proposing the use of the technology with respect to which the proprietary rights are claimed 
may assist the OGF secretariat in this effort. The results of this procedure shall not affect advancement of 
document, except that the GFSG may defer approval where a delay may facilitate the obtaining of such 
assurances. The results will, however, be recorded by the OGF Secretariat, and made available. The GFSG 
may also direct that a summary of the results be included in any GFD published containing the 
specification.” 

•  OGF Intellectual Property Policies are adapted from the IETF Intellectual Property Policies that support the 
Internet Standards Process. 
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Agenda 
Wednesday Oct. 10th, 10h30 – 11h00 
 
§  Agenda Bashing 
§  Proposal 
§  Leadership 
§  Any Other Subject 
§  Adjourn 





Need for GreenIT	





Need for GreenIT	





ECO-Scheduling	





The	
  Ten	
  Problems	
  with	
  the	
  Internet	
  
1.   Energy	
  Efficient	
  Communica3on	
  
2.  Separa6on	
  of	
  Iden6ty	
  and	
  Address	
  
3.  Loca6on	
  Awareness	
  
4.  Explicit	
  Support	
  for	
  Client-­‐Server	
  Traffic	
  and	
  Distributed	
  Services	
  
5.  Person-­‐to-­‐Person	
  Communica6on	
  
6.  Security	
  
7.  Control,	
  Management,	
  and	
  Data	
  Plane	
  separa6on	
  
8.  Isola6on	
  
9.  Symmetric/Asymmetric	
  Protocols	
  
10.  Quality	
  of	
  Service	
  

Nice	
  to	
  have:	
  
•  Global	
  Rou6ng	
  with	
  Local	
  Control	
  of	
  Naming	
  and	
  Addressing	
  
•  Real	
  Time	
  Services	
  
•  Cross-­‐Layer	
  Communica6on	
  
•  Manycast	
  
•  Receiver	
  Control	
  
•  Support	
  for	
  Data	
  Aggrega6on	
  and	
  Transforma6on	
  
•  Support	
  for	
  Streaming	
  Data	
  
•  Virtualiza6on	
  

ref:	
  Raj	
  Jain,	
  "Internet	
  3.0:	
  Ten	
  Problems	
  with	
  Current	
  Internet	
  Architecture	
  and	
  Solu6ons	
  for	
  the	
  Next	
  Genera6on",	
  	
  
Military	
  Communica6ons	
  Conference,	
  2006.	
  MILCOM	
  2006.	
  IEEE	
  



GreenSonar	
  BOF	
  

•  Sustainability	
  requires	
  Green-­‐IT	
  in	
  all	
  kinds	
  of	
  resources,	
  
compute,	
  network,	
  storage,	
  sensor,	
  …	
  

•  Measure	
  to	
  know;	
  informa6on	
  needed	
  for	
  smart	
  
infrastructure.	
  

•  Basic	
  idea:	
  been	
  there	
  done	
  that	
  in	
  Networking!	
  
•  Why	
  not	
  apply	
  NM	
  &	
  PerfSonar	
  methods	
  and	
  architecture	
  
to	
  Green	
  &	
  Energy	
  informa6on?	
  

•  Need	
  also	
  applica6on	
  informa6on.	
  
•  Big	
  hurdle:	
  energy	
  metrics	
  on	
  heterogeneous	
  resources	
  
•  BOF/Charter	
  mee6ng	
  at	
  OGF36,	
  Chicago.	
  



Approach 

•  Define metrics 
•  Extend xDL with GreenDL 
•  GreenSonar 
•  Measure & publish 
•  Build data base -> information base 
•  Machine Learn good/bad practices 
•  Reason & Select & Schedule 



GLIF 2011	

 Visualization courtesy of Bob Patterson, NCSA 
Data collection by Maxine Brown. 

We investigate:           for	


complex networks!	





LinkedIN for Infrastructure	


•  From semantic Web / Resource Description Framework. 
•  The RDF uses XML as an interchange  syntax. 
•  Data is described by triplets (Friend of a Friend): 

Object Subject 
Predicate 

Location	

 Device	

 Interface	

 Link	


name	

 description	

 locatedAt	

 hasInterface	



connectedTo	

 capacity	

 encodingType	

 encodingLabel	



Object 
Subject 

Subject 
Object 
Subject 

Object 
Subject 

Object 
Subject 



IP layer	



Ethernet layer	



   STS           layer	



UTP	


fiber	



layer	


layer	



OC-192        layer	



SONET switch 
with�

Ethernet intf.�
End 
host �

End 
host �

SONET 
switch�

Ethernet & �
SONET switch�

SONET switch 
with�

Ethernet intf.�

Université 
du Quebec�

StarLight �
Chicago �

Universiteit �
van �

Amsterdam�
CA★Net�

Canada�
MAN LAN�

New York �
NetherLight �
Amsterdam�

Multi-layer descriptions in NDL	





Path between interfaces A1 and E1:	


    A1-A2-B1-B4-D4-D2-C3-C4-C1-C2-B2-B3-D3-D1-E2-E1  	



Ethernet layer	



A2	



A1	



B1	



B2	

 B3	



B4	

 D1	



D2	

D3	



D4	



C1	



C2	

 C3	



C4	


E1	



E2	



WDM layer	



1310	

 1550	


1550	

 1310	



Multi-layer Network PathFinding 

Scaling: Combinatorial problem  	





Information Modeling  

hasElements:(not 
Node or 
Exchange)

Node

hasElements:(not 
Exchange)

Exchange

hostName
OS

Host

Service

pixelsX
pixelsY

DisplayService

capabilities
maxStreams

StreamService

totalDiskSpace
freeDiskSpace

StorageService*1

SAGEDisplayService

iRODSStorageService

NFSStorageService

SAGEStreamService

NTTStreamService

NTTDisplayService

Element
providesService

hasElements:
(Host)

Cluster
Description

Group

Identifier
Device

pixelsX
pixelsY

Projector

pixelsX
pixelsY

Display

*

1

hasElements

1
*

providedBy

Infrastructure Services

R.Koning, P.Grosso and C.de Laat 
Using ontologies for resource description in the CineGrid Exchange  
In: Future Generation Computer Systems (2010) 

Define a common information model for infrastructures and services. 
Base it on Semantic Web. 

 J. van der Ham, F. Dijkstra, P. Grosso, R. van der Pol, A. Toonk, C. de Laat  
A distributed topology information system for optical networks based on the 
semantic web, 
 In: Elsevier Journal on Optical Switching and Networking, Volume 5, Issues 2-3, 
June 2008, Pages 85-93 



Applications and 
Networks become 

aware of each 
other!	





EdL (have already CdL) 

edl:Energy
Metric

edl:Calculate
dMetric

edl:Observed
Metric

edl:Unit

in-
proportionalTo

isa isa

edl:Datetime

qosawf:
QualityMetric

edl:Metric

isa isa

qoasw:
Throughout

proportionalTo

isa

edl:hasUnit

edl:sampleAt

edl:
PowerAvg

edl:
ActiveEnergy

edl:Power
Efficiency

edl:Energy
Efficiency

isa

isa isaisa

edl:
PowerCapping



CineGrid Workflow Planner	





I	
  want	
  to	
  

“Show	
  Big	
  Bug	
  Bunny	
  in	
  4K	
  on	
  my	
  Tiled	
  Display	
  using	
  
green	
  Infrastructure”	
  

	
  
•  Big	
  Bugs	
  Bunny	
  can	
  be	
  on	
  mul6ple	
  servers	
  on	
  the	
  Internet.	
  
•  Movie	
  may	
  need	
  processing	
  /	
  recoding	
  to	
  get	
  to	
  4K	
  for	
  Tiled	
  Display.	
  
•  Needs	
  determinis6c	
  Green	
  infrastructure	
  for	
  Quality	
  of	
  Experience.	
  
•  Consumer	
  /	
  Scien6st	
  does	
  not	
  want	
  to	
  know	
  the	
  underlying	
  details.	
  

è	
  	
  His	
  refrigerator	
  also	
  just	
  works.	
  



RDF describing Infrastructure���
“I want”	



content 
content 

RDF/CG!
RDF/CG!

RDF/ST!

RDF/NDL!

RDF/NDL!

RDF/VIZ!

RDF/CPU!

Application: find video containing x, 
then trans-code to it view on Tiled Display 



Cloud	
  
Compu6ng	
  

Service	
  Plane	
  

eScience	
  Middleware	
  
	
  

	
  SAGE	
  
CGLX	
  

Cromium	
  

	
  SAGE	
   	
  WebServ	
  	
  OGSA	
  	
  DIAS	
  
ByteIO	
  

PerfSonar	
  NSI
	
  NetConf	
  
SNMP	
  

OpenFlow	
  

	
  GIR	
  
UR	
  

	
  OCCI	
  
JSDL	
  
SAGA	
  

DIAS	
  
ByteIO	
  
	
  iRODs	
  

Domain	
  
Apps	
  
	
  

Domain	
  
Apps	
  
	
  

Domain	
  
Apps	
  
	
  

Domain	
  
Apps	
  
	
  

+	
  ML	
  +	
  reasoning	
  (ProLog?)	
  +	
  Scheduling	
  +	
  …	
  

…	
  	
  	
  …	
  



Monitoring	
  

RDF	
  Seman3c	
  
descrip3ons	
  

Context	
  
informa3on	
  

Logging	
  
History	
  

Policy	
  

APP	
  
Feedback	
  

I	
  Want	
  
….	
  

Cloud	
  
Compu6ng	
  

Graph	
  Theory	
  

Machine	
  
Learning	
  

Sustainability	
  



GreenLight Extended to Networks 

•  Need “GreenSonar” software to determine end-to-end 
costs for transmitting gigabytes and terabytes.  

•  Build on Dutch Resource Description Framework (RDF) for 
network path finding and perfSONAR for network 
performance monitoring 

•  Cees de Laat will introduce these concepts 

•  Funding is being actively sought. 



Links	



•  http://ext.delaat.net/	


•  http://ext.delaat.net/smartgreen/index.html	


•  http://ext.delaat.net/news/2012-03-23/

index.html	
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Full Copyright Notice	


Copyright (C) Open Grid Forum (applicable years). All Rights Reserved.  
 
This document and translations of it may be copied and furnished to 
others, and derivative works that comment on or otherwise explain it or 
assist in its implementation may be prepared, copied, published and 
distributed, in whole or in part, without restriction of any kind, provided 
that the above copyright notice and this paragraph are included on all 
such copies and derivative works.  
 
The limited permissions granted above are perpetual and will not be 
revoked by the OGF or its successors or assignees. 
	

	



