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Introduction Semantic Web Network Description Language

Network Description Language
We started on a set of properties and classes to describe
networks:

switchedToname

connectedTohasInterface

description

locatedAt

InterfaceLocation Device
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Begin- and end- 
point selection 

Feed into 
pathfinding 
webservice 

Visualisation 
using Google 

Maps 

SC06
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layerencoding: URI

logical (virtual) directed 
data transport between 
Ports

Link

A device, or partition of 
a device

Node

name: string
id: URI
version: serial

Network Object

layerencoding: URI

logical (virtual) directed 
interface at a certain 
layer

Port

 
Bidirectional Link

 
Bidirectional Port

version: <serial>
connected graph

Topology

layerencoding: URI
Collection of Links

Link Group

Location

labelencoding: URI
value: type dependant

Label

layerencoding: URI
Collection of Ports

Port Group

locatedAt

isAlias
sequence of (start,end)

Lifetime

ordered list of Network 
Objects

Ordered List

0-1

*

hasLabel

labelencoding: URI
value: type dependant

Label Group

0-1

*

ha
sL

ab
el
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ro
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0-1

hasLabelGroup

*

hasTopology

hasNode

implementedBy

hasService

provid
esPort

providesLink

ha
sO

utb
ou

nd
Po

rt

hasIn
boundPort

isS
ou

rc
e

isS
in

k

isS
ou

rc
e isSink

hasPort

hasLink

isSerialCompoundLink

providesPort

providesLink

0-1

*

ha
sL

ab
el

22

22

ha
sO

ut
bo

un
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or
t

ha
sIn

bo
un
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or

t

Ability to create a given 
adaptation

Adaptation 
Service

Ability to create a Link 
(cross connect)

Switching Service

ha
sS

erv
ice

hasLink

hasLink hasLink

hasLink

hasOutboundPort

hasInboundPort

hasOutboundPort

hasInboundPort

Ability to create a given 
deadaptation

DeAdaptation 
Service

providesPort providesPort

hasService

existsDuring

Network
Markup 

Language
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Abstract

This document describes a set of normative schemas which allow the description of computer
network topologies.
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Network Services Interface

C"BA"

Applica*on"

NSI$protocol$
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Distributed 
Model

Topology Distribution

Dictator 
Model

NSI
Topology-Service

Peer-to-Peer
Model
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Distributed Topology
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Topology Success!
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Challenges

• AutoGOLE topologies

• Syntactic validation of XML is easy

• Semantic validation in XML is very hard

• Semantic validation in RDF/OWL is easy...

• Procedural changes required!
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Near-Future Challenges

• AutoGOLE topologies

• Syntactic validation of XML is easy

• Semantic validation in XML is very hard

• Semantic validation in RDF/OWL is easy...

• Procedural changes required!
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Innovations

•Distributed Topology Exchange (2005) - NDLv1

• Zero Configuration IP in Optical Networks (2005)

•Describing Multi-Layer Topologies (2008) - NDLv2

• Semantic descriptions of Infrastructures (2012) - INDL
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Current Research SNE

• ExoGENI infrastructure 

• Semantic Workflow descriptions

• Semantic Energy description & GreenSONAR
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Future Challenges

•Network is only the beginning

•Need to enable computing 

• Tie in with the whole infrastructure

• SDN is a great research field

• But still only a network transport technology
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So long and thanks for all the 
topologies!

Jeroen van der Ham
<vdham@uva.nl>
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