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Because we can!
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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):

@ Predicate
—
Object
Subject Object
Subject
. Object
Object .

name descriEtiOE located At hasInterfacs
— —
connectedTo capacit encodingType encodinglabel




Location
~ tedAl
Network Object \oc2
K name: string . .
ghas\——‘ iy existsDuring Lifetime
- version: serial sequence of (start,end)
Ordered List
ordered list of Network
Objects

Bidirectional Link

isSerialCompoundLink

pastt® W
Link

logical (virtual) directed ] Link Group
data transport between haslink Collection of Links
Ports layerencoding: URI

Proy; eelinK
layerencoding: URI 'deSLink p(o\J\deS\'
0-1

Switching Service
Ability to create a Link

(cross connect) 6\/\&
@
hasSgrvice Topology
connected graph [f1as o}JoIogy
version: <serial>

isSource
isSource

Label hasNode Label Group
labelencoding: URI labelencoding: URI
value: type dependant Node value: type dependantl

A device, or partition of
a device

implel tedBy

Adaptation
Service
Ability to create a given
adaptation

\eo\e,\ge\)\

DeAdaptation

Service
Ability to create a given

P 3
: ! rou
Port proY deadaptation N

logical (virtual) directed hasPort Port Group
interface at a certain Collection of Ports
layer layerencoding: URI

layerencoding: URI /

Bidirectional Port




NetherLight in RDF

<?xml version="1.0" encoding="UTF-8"7>

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:ndl="http://www science.uva.nl/research/air/nd1#">

<!-- Description of Netherlight -->

<ndl:Location rdf:about="#Netherlight">
<ndl:name>Netherlight Optical Exchange</ndl:name>

</ndl:Location>

<!-- TDM3.amsterdam1 .netherlight.net -->

<ndl:Device rdf:about="#tdm3.amsterdam1 .netherlight.net">
<ndl:name>tdm3.amsterdam1 .netherlight.net</ndl:name>
<ndl:located At rdf:resource="#amsterdam1 .netherlight.net"/>
<ndl:hasInterface rdf:resource="#tdm3.amsterdam1 .netherlight.net:501/1"/>
<ndl:hasInterface rdf:resource="#tdm3.amsterdam1 .netherlight.net:501/3"/>
<ndl:hasInterface rdf:resource="#tdm3.amsterdam1 .netherlight.net:501/4"/>
<ndl:hasInterface rdf:resource="#tdm3.amsterdam1 .netherlight.net:503/1"/>
<ndl:hasInterface rdf:resource="#tdm3.amsterdam 1 .netherliecht.net:503/2"/>
<ndl:hasInterface rdf:resourd<!-- all the interfaces of TDM3.amsterdam1.netherlight.net -->
<ndl:hasInterface rdf:resourg

<ndl:Interface rdf:about="#tdm3.amsterdam1.netherlight.net:501/1">
<ndl:name>tdm3.amsterdam1.netherlight.net:POS501/1</ndl:name>

<ndl:hasInterface rdf:resour <ndl:connectedTo rdf:resource="#tdm4.amsterdam1.netherlight.net:5/1

<ndl:haslnterface rdf:resourq </ndl:Interface>

<ndl:hasInterface rdf:resourd<Ndl:Interface rdf:about="#tdm3.amsterdam1.netherlight.net:501/2">

<ndl:name>tdm3.amsterdam1.netherlight.net:POS501/2</ndl:name>

<ndl:connectedTo rdf:resource="#tdm1.amsterdam1.netherlight.net:12/

<ndl:hasInterface rdf:resour

<ndl:hasInterface rdf:resour

</ndl:Interface>
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CzechLight A-GOLE test bed

\\ icair.org:2013

pionier.netpl

grnetgr

geantnet

krlight.net



Network Description Language

Article: F. Dijkstra, B. Andree, K.

: : Koymans, J. van der Ham, P. Grosso
h f RDF inst f XML syntax ' ' '
Choice o In_s ead o y L C. de Laat, "A Multi-Layer Network
Grounded modeling based on G0805 description: Model Based on ITU-T G.805"

nu Device "J about= ‘#Forcell’>
ndl:hasinte : "d"'f:SQU'iE*
“#Forcell lt y
o /ndl:Device>
<ndl:Interface rdf:about="#Force10:te6/0">
<rdfs:label>te6/0< /rdfs:label>
<ndl:capacity>1.25E6</ndl.capacity>
<ndlconf:multiplex>
dicap:adaptation rdf.resource=
o Q O Q "#Tagged-tthernet-in-tEthernet™/ >

JUEIY Value
esource="#MTU-15000byte" />
<ndlcor

dico nel rdf.about=
"‘#ForcelOited/0vland™>

A ,_- .:_" l 3 ;.' ,\
'Pﬁrn‘mm AR A\

</ndl:Interface>



A weird example

can adapt GE
in STS-24c¢

“Igabit Ethernet

OC-192
(eairee)

23D 10D
(87 free)

O0C-192
can adapt GE in (38 free) 2x 0C-192
STS-24c¢ or STS-3¢-7v (63 free)

can adapt GE
in STS-3¢-7v



The result ;-

can adapt GE
in STS-24c¢

Glabit Ethernet

OC-192
(edrfice)

2D 102
(87 free)

can adapt GE in 2xX 0C192

can adapt GE
STS-24c¢ or STS-3¢-7v (63 free) e

in STS-3¢-7v

Thanks to Freek Dijkstra & team



Multi-layer descriptions in NDL

SONET switch Ethernet & SONET switch
End with SONET switch SONET with End
host Ethernet intf. switch Ethernet intf. host

Université @

<

MAN LAN m @

Universiteit
<«

Amsterdam



Multi-layer Network PathFinding

Ethernet layer

A1(

. /
R o

f Y
WDM layer

”' —

Bz%

A2

1310 /

Path between interfaces A1 and E1:
A1-A2-B1-B4-D4-D2-C3-C4-C1-C2-B2-B3-D3-D1-E2-
E1

Scaling: Combinatorial problem




Automated GOLE + NSI

Joint NSI vl1+v2 Beta Test Fabric Nov 2012
Ethernet Transport Service

KRLight
Dynam'[gK'F: GLORIAD NORDUnet
OpenNSA OpenNSA UvA
Network Network OpenNSA
®—o
KDDI-Labs
SrLAMBA K Starnght NetherLight CzechLight
ujimino Openl\éSHA OpenDRAC OpenDRAC
JGN-X AMS CESNET PRA
JGN-X‘ ACE . ‘
G-LAMBDA-K
TOK Pionier
AutoBAHN
» 9 O O 9
AIST SC12 ESnet US-LHCnet GEANT PSNC
G-LAMBDA-A Salt Lake City QSCARS OSCARS BoD AutoBAHN
Tsukuba . POZ
NSIvl Networks and Exchange Points

9o
G‘ @ NSIv2 Networks and Exchange Points

NSI peerings (SDPs) unless otherwise indicated these are vlans 1780-1783
Thanks Jerry Sobieski = == == Planned/peerings (SDPs)



Network Topology Description

Network topology research supporting automatic network provisioning
* Inter-domain networks

* Multiple technologies

* Based on incomplete information

e Possibly linked to other resources

NML NML

http://redmine.ogf.org/projects/nml-wg
OpenGridForum  http://redmine.ogf.org/projects/nsi-wg http://sne.science.uva.nl/ndl

OPEN FORUM | OPEN STANDARDS



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

* Big Bugs Bunny can be on multiple servers on the Internet.
 Movie may need processing / recoding to get to 4K for Tiled Display.
* Needs deterministic Green infrastructure for Quality of Experience.

e Consumer / Scientist does not want to know the underlying details.
=>» His refrigerator also just works.



RDF describing Infrastructure

“I want”

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

[} RDF/VIZ

!

RDF/NDL

RDF/ST

RDF/CPU
RDF/NDL




CineGrid Description Language

ClneGrld ’S an Iﬂl!lail\'e 10 faCIllfafe ‘he Elament descrigtion Omiclogy descrigtion
exchange, storage and display of high-quality

digital media. ST :
C naam

The CineGrid Description Language (CDL)
describes CineGrid resources. Streaming,
display and storage components are
organized in a hierarchical way.

SQWRL is used to query the

CDL has bindings to the NDL ontology that Ontology.
enables descriptions of network components -
and their interconnections. L Grecty comategt A

With CDL we can reason on the CineGrid

Applications and
NetW Or ks bec Ome UML representation §f kcoL

aware of each
other!

odl-ams. ow

CDL links to NOL using the owl:SameAs property. COL defines the services, NDL the network interfaces
and links. The combination of the two antologies kKenbfias the hast pairs that support malching services
via exssting natwork connections

coL NDL
—_—— - - e W )
LI ¥ e
- + ML =
—- oo o &
e 0 S &

. whmagrid. nl | Raap A o baageid. sry Nalph Mol et v L -l

GigaPort




NOVI’s mission

Virtual Virtual
Slice 1 Slice 2

Network Innovation over
Virtualized
Infrastructures.

*Virtualization
Virtualization of
resources is a main
component in
these test beds.

*Federation
Federation of
platforms are
expected to
provide users with
richer services.

INNOVATION
CLOUD

FUTURE INTERNET FEDERATION

UNIVERSITY OF AMSTERDAM
X



@ Architecture @”W

Authentication employing Authentication employing
testbed-specific user testbed-specific user
% credentials :Q‘ credentials
Policy Management Service Policy Management Service
NOVI C&M
communication

) G—
| Monitoring |

S|OPO UOHERWLIOU|

SFA

$|9pOjy uopeuLIoJu|

SFA communication

PlanetLab




GreenSonar

Sustainability requires Green-IT in all kinds of
resources, compute, network, storage, sensor, ...

— > System wide approach!

Measure to know:; information needed for smart
infrastructure.

Basic idea: been there done that in Networking!

Why not apply INDL/NML & PerfSonar methods to
provide Green & Energy information?

Need also application information.

Big hurdle: energy metrics on heterogeneous
resources

OGF BOF/Charter meeting at OGF36, Chicago.



UNIVERSITEIT VAN AMSTERDAM S \—
X

-nergy

System and Network
Engineering

Description Language —
E Dl_ (we have already CdL)

\/

indl: Virtual

indl:Node

. . edl:EnergyEff
indl:Memory ‘ indl:Processor icientEthernet
Component - Component edl:Embedde 1 edl:SolidState
. dProcessor T Disk
indl:Node indl:partOf edl:
Component PowerFeature edl:

GreenEnergy

1sa . B E
: I edl:Resource » edl:Resource ,/ sl < —
N ndl:implementedBy | # edl: EnergyDesc \ EnergySource edl:

‘ describedBy Y i

edl edl:

Mk (| (o) OmonrBy Combiliy®) PowerSints ™
Object edl:Monitor :
nml:Port / Component edl:Unit edl:Datetime

1sa\ isa elel’H})lCAt

|
edl:Software | | edl:Hardware .
edl:Metric
Component Component /m/v\‘%\
edl:PowerMet edl:Energy qosawf:
er Metric QualityMetric
edl:hasOutlet _ isa
v edlinformOf T
dl:Outlet | edl:Observed edl:Calculate qoasw:
cane | Metric dMetric Throughput
. — in- ‘ ~prop 1onalTo
2 sroportional To .
edl: edl: edl: edl:Energy edl:Power

PowerCapping PowerAvg ActiveEnergy Efficiency Efficiency




Layers

A

Knowledge Schedulers
to act to act

€«>

<~ XML, RDF, rSpec,
text, Java based, etc.




ExoGeni @ UvA
Installed and up June 3th 2013

INTERNET

AMSTERDAM e suer U
NetherLight ESnet

NEW YORK 4 » ) P Mg
i Al A Vel MAsSTRICHT Y ¢
b | A 0 KN conone @ ciena
4-‘ N '> : 3

Juniper

»

TATA
TATA COMMUNICATIONS

UNIVERSITY OF AMSTERDAM

PORTS(S) PORTS(S)
DEMO TITLE OWNER AFFILIATION E-MAIL A-SIDE Z-SIDE MAN LAN TNC2013 DETAILS
1 Big data transfers with Ronald van der Pol | SURFnet | ronald.vanderpol@surfnet.nl | TNC/MECC, Chicago, IL Existing %006 link 2x40GE (niperyt | W putieg, Open ('S TCP (MPTCP) can help in
multipathing, OpenFlow Maastricht NL between intermet2 | 2x10GE = b ookingoird et
and MPTCP and ESnet (OME6500) traffc 3cesss o thowe pathe. This Germo sses ZA40G on the transationtic 100G k. €5t provides C t I u t |
Starlight, ACE 204 | WGEs. n r]
Usrg e SN wich ot TNC2013 anvd/ AL2S . O e C e V I a e
2 Visualize 100G traffic Inder Monga ESnet imongafes.net This derse woukd visuskon the otal tratf on the ek, of i demos agpegated. The setwork dagran
s2pckegy and
3 | vowmsymoten ftrons [ st imongagesce Cricago.l | TNGshowioor | 1x 100GE CL R Ty e i eyl N eW 1 O O ( ;b / S
15wt ot A 0 Data’, combines
Transatiantic Circuit? e bt Soatures o cxher tocks sk ;'\:'rmm 7 retpert See: Hips mw..m'/‘mmmu/
. First European EXoGEN | Jeroen van der Ham | UvA vdham@uva.ni RENCLNC | Uva, Amsterdam, NL | 1x 10GE 1x 10GE e MRl ] Y 1w o et 4 1 B e o iy .
N B . The DANTE ¥GE te T
Up and down North Michael Enrico DANTE michael.enrico@dante.net TNC showfloar | TNC showfloor 1x 100GE 1x 100GE — W'mﬁuw““ T M“_‘W'M"‘m -
Atlantic & %006 Sent 1) MAM LAN retums to the shiwbicr. On diagiay 5 the throughoat and RTT (10 show She braffic:
traewied the Alaote twee)




Part of

ExoGent @ UvVvA

UvA’s OpenLab =» Open for everyone!

Installed and up June 3th 2013
Connected via the new 100 Gb/s transatlantic

I

T'o stud

To stud

y programmability on all layers

'y computing to data vs data to computing

To stuc

'y GreenSonar & objective based networking

Study multi service exchange & DMZ. features

To study Big Data processing algorithms on mixed latency

PIRE project with Grossman and Alvares

Give students access to try out their bright and stupid 1deas!
DASA4/5, CineGrid exchange node, pure photonic TUE



Future

Big Data processing, data centric e-Infrastructure
PIRE @ UVA (June 2014)
Research Data Alliance in Amsterdam (september 2014)

See also:
— http://ext.delaat.net/

— http://ext.delaat.net/smartereen/index.html
— http://ext.delaat.net/news/2012-03-23/index .html
— http://wiki.cs.vu.nl/greenclouds/index.php/Main Page

Trip supported by:

CONNTT/ JE =T




The constant factor 1n our field 1s Change!

The 50 years it took Physicists to find one particle, the Higgs,
we came from:

“Fortran goto”, Unix, ¢, SmallTalk, DECnet, TCP/IP, c++,
Internet, WWW, Semantic Web, Photonic networks, Google,
grid, cloud, Data’3, App

to:
DDOS attacks destroying Banks and Bitcoins.

Conclusion:

Need for Safe, Smart, Resilient Sustainable Infrastructure.



