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CineGrid Description Language

e Uses RDF and OWL

* Resource Description Framework, Web Ontology Language
* Distributed, each node has its own description.
* Reusable.

* Allows us to describe elements in the exchange
and the services they provide.
* Node, Exchange, Device

* Link with NDL to describe the underlying network
infrastructure.

* Using owl:sameAs property.



UML representation of CDL

providesService

inDomain

hasElements

providesService
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CDL Example

Node:
http://www.someplace.org/
ucsd-cdl.owl#Calit2

hasNode
- hasHost headNode
hasNode hasElement
Node: hasElement
Amsterdam

hasHost

~ hasElement
hasElement hasElement \b
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Description example

<cdl:hasElements>
<cdl:Host rdf:ID="cgvideo">

< - - />

<owl:sameAs rdf:resource="http://cinegrid.uvalight.nl/owl/ndl-amsterdam.owl#cgvideo"/> ::::::::::>

NDL

<Cdi .pluv;d\. Sepvicen
"

<cdl:SAGEDisplayService rdf:ID="SAGEDisplayService_c o">

<cdl:pixelsX rdf:datatype="http://www.w3.0rg/2001/XMLSche
>3840</cdl :pixelsX>
<cdl:providedBy rdf:resource="#cgvideo"/>

<cdl:pixelsY rdf:datatype="http://www.w3.0rg/2001/XMLSchema#int"

>2160</cdl :pixelsY>
</cdl:SAGEDisplayService>
</cdl:providesService>
<cdl:providesService>
<cdl:LocalStorageService rdf:ID="LocalStorageService_cgvideo">
<cdl:providedBy rdf:resource="#cgvideo"/>
</cdl:LocalStorageService>
</cdl:providesService>
<cdl:providesService>
<cdl:SAGEStreamingService rdf:I1D="SAGEStreamingService_cgvideo">
<cdl:providedBy rdf:resource="#cgvideo"/>
</cdl:SAGEStreamingService>
</cdl:providesService>
</cdl:Host>
</cdl:hasElements>

CDL

13-12-2010

<ndl-domain:inAdminDomain>

<ndl-domain:AdministrativeDomain rdf:ID="UvA-SNE"/>
</ndl-domain:inAdminDomain>
<rdfs:comment rdf:datatype="http://www.w3.0org/2001/XMLSchema#string"
opment machine.</rdfs:comment>

<ndl-topo:Device rdf:ID="cgvideo">
<nars ~ "Tesources"#cgvideo-eth3"/>
<ndl-topo:hasInterface>
<ndl-topo:StaticIlnterface rdf:1D="cgvideo-ethl">
<ndl-topo:connectedTo>
<ndl-topo:ConnectionPoint rdf:ID="Internet8"/>
</ndl-topo:connectedTo>
</ndl-topo:StaticIlnterface>
</ndl-topo:hasInterface>
<ndl-domain:inAdminDomain rdf:resource="#UvA-SNE"/>
</ndl-topo:Device>
<ndl-topo:Device rdf:ID="cgdaemon">
<ndl-domain:inAdminDomain rdf:resource="#UvA-SNE"/>
<ndl-topo:hasInterface>
<ndl-topo:Staticlnterface rdf:1D="cgdaemon-ethl">
<ndl-topo:connectedTo>
<ndl-topo:ConnectionPoint rdf:ID«"Internet5"/>
</ndl-topo:connectedTo>
</ndl-topo:StaticInterface>
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Progress since CineGrid 09

* Extending CDL

— Renaming of objects

— FGCS: “Using ontologies for resource description in the
CineGrid Exchange”

e Movie Metadata

— Not aware of the probably ongoing discussion within
CineGrid

— We use a very limited ontology just to make it work.
 We need to make applications aware of CDL the

content requirements

— NeWQoSPlanner

— NDL/CDL ontology Editor



CineGrid specific workflows

* Show Content
* Read data from storage
e Stream data on network
* Visualize recieved data

* Store Content
e Get data from user
* Put data on storage

* Process Content
* Get file from storage
* Do some processing
e Put result on storage
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NEtwork awareWorkflow QoS Planner
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NEtwork awareWorkflow QoS Planner
(NEWQoSPlanner)
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User
request
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NEtwork awareWorkflow QoS Planner
(NEWQoSPlanner)
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User
request
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NEtwork awareWorkflow QoS Planner
(NEWQoSPlanner)
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NEtwork awareWorkflow QoS Planner
(NEWQoSPlanner)
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NEtwork awareWorkflow QoS Planner
(NEWQoSPlanner)
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QoS abstract workflow process description schema

contain_Condition
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Abstract
workflow
schema

Qosawf:archiveData_Implemented_By Ontology
mapping rules

hasMetadata CineGrid

resources

Ontology mapping
rules

Network
resources
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Retrieving Information

Author: Cinegrid.
Duration: 54
OWL class: http://cinegrid.uvalight.nl/owl/media.owl#video-de-waaq-24

Description:

A shot of De Waag on the Nieuwmarkt in Amsterdam.

Codec Format Location

Size
dxt 1920x1080 | http://cinegrid.uvalight.nl/owl/media.owl#videofile-de-waag-3S 1.59GiB
rank bandwith path
BasketCees(basketcees-eth3,10000.0) --> Houdini(Houdini-8-2,10000.0) --> Houdini(Houdini-10-3,10000.0) -->
1 10000.0 . h
cgvideo(cgvideo-eth3,10000.0)
dxt 4096x2160 http://cinegrid.uvalight.nl/owl/media.owl#videofile-de-waag-36 2GiB

rank bandwith path

BasketCees(basketcees-eth3,10000.0) --> Houdini(Houdini-8-2,10000.0) --> Houdini(Houdini-10-3,10000.0) -->
1 10000.0 . h
cgvideo(cgvideo-eth3,10000.0)

13-12-2010 University of Amsterdam, System and Network
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Use case: QoS guaranteed media delivery on
demand

 Media delivery on demand
— Search movie
— Propose network path
— Playback the movie

e Portal + search engine

o -

CineGrid distribution center Amsterdam

Cgrtfm \
Lovs) \

LocalStorage \

<R

g 1

\

’ SAGEgieamer |
-ethd

Cgvideo Eg "

|

> + 6 http://cinegrid.uvalight.nl/portal/contentbrowser/ ¢ | | Q~ Google O~

T mgs@mm
NFSStorage -eth3

tinéGrid distribution center Amsterdam

Basketcees
ome | About | Browse Content | CDL Demo | cinegrid.org | cinegrid.nl SAGEVisualizer
(3840x2160) |
< /
/
CiAUsers\zhiming\Projectsi\NewQoSPlanner-0.1Yontologyhdewaag.rc %m /
/
ESSteraga oh3 /
1 matching items for: De Waag Allnodes v All sizes ~ Alformats ~ Alldurations ~ Sorthyname v et Cgdevil \
IRODStorg ethd ! 2 \. 3 1
Avaliable formats: uitcees ¢ [+ |
a 4096x2160 dxt (2.0 GB)
De Waa 1920x1080 dxt (1.6 GB) \ . Q Il
' A shot of De Waag on the Nieuwmarkt in Amsterdam. g;sated: 2 years, 8 months \\ o LocalStorage /
th?
Author: Cinegrid. \\\ ,//\\ 1OGbJ Q /
Categories: e~ - \ el SAGEStroamer //
AN égdeamon s
. . s
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NEWQoSPlanner References

e Z.Zhao et al. ,An agent based planner for including network
QoS in scientific workflows, ABC:MI Oct.18~20, 2010, Wisla,
Poland.

— http://ext.delaat.net/posters/2010-10-14-QoSPlanner.pdf

e« Z.Zhao et al. ,Network resource selection for data transfer
processes in scientific workflow, WORKS, Super Computing
2010, USA.

— http://ext.delaat.net/posters/2010-11-12-SC-QOS.pdf

e http://cinegrid.uvalight.nl/owl/qosawf.owl

e http://cinegrid.uvalight.nl/owlportal
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SNE CDL Editor

* Why do we need an editor?

— Writing CDL/NDL files by hand requires ‘some’
programming background.

— Software like ‘Protege’ makes the Job easier but
still requires a technical background.

— Automated tools help but in most cases manual
editing is still required.



CDL Editor (Goals)

Allows instantiation of concepts defined in CDL and NDL
— User can create instances of classes
— User can describe data properties of instances
— User can describe object properties relations
— User can not modify classes definition (use Protege)

Assumes no prior knowledge about OWL/RDF
Provides graphs visualization of what they had created.

Extensible, can be used for other ontologies



SNE Editor

NE's Network Topology OWL Editor for Cinegt

(©) New lgLoad I\ESave ‘@Delete I@Help 1

Ontologies
Cinegrid OWL

NDL Topology

¥
NDL Domain +
¥
¥

QoS AWF

Composed -

CDL_Amsterdam
NDL_Amsterdam
test

WW OWL View | Modules View | Wires View

(Instances of classes)

OWL INIVIAUAIS s

w Data properties of Node

Namne Amsterdam

Wia

13-12-2010

N

w Data properties of Host
Name cgvideo

hosthame cgvideo uvalight.nl

cpuThreads g

osFlavor Uburtu

osName Linux

oshersion 9.04

cpuFreg 2900

cpudrch amd6d

cpuCache 1024

0 =
LocalStore ®
w Data properties of LocalStore
Narme LacalStore_cavideo SAGEVisualizer ®
asmgnedStorageSpagcgegg v Data properties of SAGEVisualizer
Name SAGEVisualizer_cgvideo
storageType 9939 pixelsY 3840
usedStorageSpace - Y/ pixelst 2160 i
7k isplayT I
availableStorageSpace /i displayType
9999

Object Properties Relation

(:Amsterdam :hasElements :cgdaemon)

Host v ®
w Data properties of Host
Name cydaemon 3
hostName vcgdaemon iva netheNight i
cpuThreads :4 > Data properties
osFlavor Uburtu
oshame Linux
osVersion la04
cpuFreq :1000
cpudrch jamdd
cpuCache 1024

LocalStore

w Data properties of LocalStore

Name LocalStore_cgdaemon

assignedStorageSpace

9999
storageType 9939 \
usedStorageSpace \

9999 \
availableStorageSpace \Y

9999

%

SAGEStreamer

w Data properties of SAGEStreamer
Name SAGEStreamer_cydaemor

streamingType

®

w Data nronerties of Host

University of Amsterdam, System and Network
Engineering Research Group

iRODSStore L

w Data properties «
Name if

assignedStorageSpac
c

storageType e
usedStorageSpace
[

availableStorageSpac
c

LocalStore

w Data properties
Name L

assignedStorageSpa
4

storageType 'E

Properties

Title

CDL_Amsterdam

Attempting to build A
hitp:ifcinegrid.uvalight.nl [
Jowlfedl-amsterdam- [:
2.0.owl within this editor

Description

SNE Cinegrid editor is designed to
allow user to easily create network
topology based on Network
Description Language and Cinegrid
Ontology. Extensions to other
ontologies will be possible in the
future.
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SNE Editor

SNE's Network Topology OWL Editor for Cinegt

(©) New ’QLoad 1E;Save ‘@Delete ’@Help ‘

Ontologies
Cinegrid OWL

- Content

= ltem

- AudiaClip
“VideoClip

~Document

~-Element

- Device

- Projector
- Screen
- Group

----- Cluster
~Exchange
~Node

= Service

<<<<< Authentictor
--'Indexer

''''' Xpelndexer
- Storage
~iRODSStore
~LocalStore
~NFSStore
= Streamer
~NTTStreamer
- SAGEStreamer
- ZaxelStreamer

~Transcoder

--‘Visualizer
~NTTVisualizer
----- - SAGEVisualizer

| Graph View |[OLURLE

1L

NDL Domain

NDL Topology

QoS AWF

Composed
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Modules View | Wires View

£!-- http: //cinegrid.uvalight.nl/owl/cdl/2. 0fcgrtfn -->

<owl:NanedIndividual rdf:about="http://cinegrid.uvalight.nl/owl/cdl/2.0fcqrtfn">
<rdf:type rdf:resource="http://cinegrid.uvalight.nl />
<cpuThreads rdf:datatype="http:// 01/XMLSchenaginteger> 1</ cpu
<cpuCache rdf:datatype=" L w3, org/ZIJUl/X]‘lLSchema#mtegez">1024</cputache>
<cpuFreq rdf:datat: ttp: //wmwd, org/2001 2LSchenaginteger»2222< /cpuFreq:
<osVersion rdf: type="http: //wnr. w3, org/2001 XMLSchenagstring”»8. 04< /osVersion>
<osNane rdf: type="http: //wmmr. w3, org/2001/XLSchenagstring”> Linux< /osNane>
<osFlavor rdffidatatype="http:/ /. w3.org/2001/LSchenagstring”>Ubuntus /osFlavor:>
<hostlane rdf:datatype="http:/ /s, w3, org/2001/XL5chenagstring”>cqrtfn, vland00, uvalight. net< /hostNane>
<cpubrch rdf:@atatype="http: / /i, w3, org/2001/XMLEchenagstring >xen-and64< /cpudrch>

</owl:NamedIndividui

£!-- http: //cinegrid.uvalight.nl/owl/cdl /2. Ofcqviden

<owl:NanedIndividual rdf:about="http://cinegrid.uvalight.nl/owl/cdl/2.0fcqviden™>

<rdf:type rdf:resource="http://cinegrid.uvalight.nl/owl/cdl/2.0#Host" />

<cpuCache rdf:datatype="http:/ /. w3, org/2001/XL5chenaginteger>1024</cpuCache

<cpuFreq rdf:datatype="http:/ /i, w3, org/2001/XHML5chenaginteger>2900</cpuFfreq:

<cpuThreads rdf:datatype="http://wmr. w3, org/2001/XLSchenaginteger">8</cpuThreads>

<osVersion rdf:datatype="http:/ /. w3, org/2001/XL5chenagstring™»9. 04< /osVersion>

<osNane rdf:datatype="http://wmr.w3.org/2001/L5chenagstring”>Linux</osNane>

<osFlavor rdf:datatype="http://ww. w3, org/2001/X0LSchenagstring”>Ubuntud /osFlavor>

<cpudrch rdf:datatype="http:/ /. w3, org/2001/XML5chenagstring”>and64< /cpuirchs

<hostlane rdf:datatype="http://imnr. w3, org/2001/XML3chenagstring”>coqvideo. uvalight. nl< /hostlane>

<providesiervice rdf:resource="http://cinegrid.uvalight.nl/owl/cdl/2.0§Localitore_cgvideo”/>

<providesiervice rdf:resource="http://cinegrid.uvalight.nl/owl/cdl/2. 0§5A6EVisualizer_cqvideo”/>
</owl:NanedIndividual

{!-- http://cinegrid.uvalight.nl/owl/cdl/2. 0§iR0D55tore_suitcees -->

<owl:NanedIndividual rdf:about="http://cinegrid.uvalight.nl/owl/cdl/2.0#iR0D55tore_suitcees™>
<rdf: type rdf:resource="http://cinegrid.uvalight.nl/owl/cdl/2.0#iR0DS5tore” />
<storageType rdf:datatype="http://wmr. w3.org/2001/XMLSchenagstring”>9999</storageType>
<availableStorageSpace rdf:datatype="http:/ /i, w3, org/2001/XML5chenagfloat”>9999.0< /availableitoragespace>
<assigneditorageSpace rdf:datatype="http://ww. w3, org/2001/XL5chenaffloat »9999,0</assimedstoragespace>
<useditorageipace rdf:datatype="http://wmnr. w3, org/2001/XMLSchenaffloat”»>9999, 0< /useditoragespace>

< /owl:NamedIndividual>

£!-- http: //cinegrid.uvalight.nl/owl/cdl/2. 0fsuitcees -->

University of Amsterdam, System and Network

Engineering Research Group

B]

OWL/RDF automatically generated based on graph

=

|CDL_Amsterdam

Attempting to build

http:ifcinegrid.uvalight.nl
fowliedl-amsterdam-
2.0.0wl within this editor

SNE Cinegrid editor is designed to
allow user to easily create network
topology based on Network
Description Language and Cinegrid
Ontology. Extensions to other
ontologies will be possible in the

1L
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Future work

* Further improve CDL
— Specify network interfaces for services.

e Support for other workflows
— Adding new content
— Process content

* Create a easy to use query language to search
content/nodes/resources.



Thank you!

* Portal
— http://cinegrid.uvalight.nl/portal

— http://cinegrid.uvalight.nl/owlportal/

 CDL Editor demo
— http://sneneteditor.appspot.com

e Contact Info

— R.Koning@uva.nl

— http://staff.science.uva.nl/~ralph
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