Kwaliteit in een virtuele wereld

Prof. dr. ir. Cees de Laat

Donderdag 27 januari 2011




Virtuele Laboratoria

voor 2000




Internet

1974: for the first time the word internet (RFC 675 - Specification of Internet
Transmission Control Program) [note -> Open process!|

1981: the TCP/IP standard was ready to be adopted (RFC 791,792,793)

1989: WWW was born

internet users as percentage of population

Peopie with access % the Intemet per 100 inhabiarts
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Internet 1s miljarden business!

Google 197 guardian.co.uk Monday 3 January 2011
Amazon {3 onst] Bonxt| Gontmsans It} eskiveas | Mons

News ) Technology

Facebook's value swells to $50bn after
BAIDU 37 Goldman Sachs investment
eBay 36
Yahoo ok Vel: Exxon Mobil 368
PriceLine 21 Apple Inc. 314

SalesForce 18
F5 Networks 11
CheckPoint 9
NetFlix 0
Expedia 7
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@ 1 single Graphics Processing Unit
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Data opslag Verdubbehng per 1,5 Jaar'
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Per fiber: ~ 80 kleuren
Per kleur: 10 — 40 — 100 Gbit/s
Vel: 1 Gbit/s = 1000 Mbit/s
ADSL: ~ 4 — 20 Mbit/s

Wavelength
Selective
Switch

New: Hollow Fiber!



Draadloze netwerken Wi B T

igital technology reviews
och XO provied latest Digital Tochnology reviews like digital camars digital lens reviews digital «

You Are Here : Digital Technology Reviews » Network Devices » Next Ceneration
Throughput With

0l Next Vireless LAN Technology
06 8o2.1{ac1 Gbps thnoughput with

Pubbabed By evices Lags 1ghes throughput, 1gbps

wireless |gbps WATCIE oS AN grnere cw peneralion Lechaologies

technology . throughpol. wirchess, wirchess

WiFI & one )3t
preferred COMMuncatn

protocal LAN dee 10 the casy COMPArson and convenience i the digital home, While

consumer PC prodects has jast stanted to migrate to a moch higher bandwidth of 8o2.11n

wircless LAN now working on next-generation standard defimition s already o progress.
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peotocal LAN dee 10 the casy comparison and convenience i the digital home, While
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ATLAS detector @ CERN Geneve




ATLAS detector @ CERN Geneve




Een gebeurtenis

'ATLAS

EXPERIMENT

Run Number: 170482, Event Number: 3536308

Date: 2010~-12~06 17:21:21 CET

Snagshot of a heavy 1on cellision
directly from the ATLAS experiment
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CMS as example, Atlas is similar “

% LHC Data Grid Hierarchy
N

~ Online System

lier () +1]

CMS detector: 15m X 15m X 22m
12.500 tons, $700M.
Tier 1

Malian Regional

German Regiona @
Center Center

- Physicists work on analysis “channels”™ at 135 institutes.
Each institute has ~10 physicists working on one or
more channels.

A Fiar i Nt ) S 2000 physicists in 31 countries are involved in this 20-
CalTech and CERN Werkstations - year experiment in which DOE is a major player,

P ‘_, Y pn AT




Grote en kleine pakketten door elkaar




Diagram for SAGE video streaming to ATS

Lab 10, Nortel UvA, Amsterdam
: A /
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Experimental Data

Sage without Sage with
background background
traffic traffic

10 Second Traffic 10 Second Traffic
bursts with No PBT bursts with PBT

PBT is SIMPLE and EFFECTIVE
technology to build a shared Media-Ready Network
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40Gb/s alien wavelength transmission via a
multi-vendor 10Gb/s DWDM infrastructure

Alien wavelength advantages Transmission system setup

- Direct connection of customer equipment!" JOINT SURFnet/NORDUnNet 40Gb/s PM-QPSK alien wave-
- cost savings length DEMONSTRATION.

- Avoid OEO regeneration - power savings

- Faster time to servicel! > time savings

- Support of different modulation formats®
- extend network lifetime

End-to-end FoM = 1400 ‘

AeatarLucont

Alien wavelength challenges

- Complex end-to-end optical path engineering in
terms of linear (i.e. OSNR, dispersion) and non-linear
(FWM, SPM, XPM, Raman) transmission effects for
different modulation formats.

- Complex interoperability testing.

- End-to-end monitoring, fault isolation and resolution.

- End-to-end service activation.

5X10Gbis @ S0GHz

Test results

In this demonstration we will investigate the perfor-
mance of a 40Gb/s PM-QPSK alien wavelength instal-
led on a 10Gb/s DWDM infrastructure. =

New method to present fiber link quality, FOM (Figure
of Merit)
In order to quantify optical link grade, we propose a new

= +——Fadime
method of representing system quality: the FOM (Figure
Of Merlt) for concatenated ﬁber Spans Error-free transmission for 23 hours, 17 minutes - BER < 3.0 1016
7 Lj, span losses in dB Conclusions
& () N, number of spans . . . .
FomM = 2 10! - We have investigated experimentally the all-optical
A transmission of a 40Gb/s PM-QPSK alien wavelength
via a concatenated native and third party DWDM
e system that both were carrying live 10Gb/s wave-
c lengths.
- The end-to-end transmission system consisted of
5504 1056 km of TWRS (TrueWave Reduced Slope) trans-
5504 Easy-to-use formula that accurately quantifies L. .
1897 | transmission system performance mission fiber.

- Wedemonstrated error-free transmission (i.e. BER
below 10-15) during a 23 hour period.

- More detailed system performance analysis will be
presented in an upcoming paper.

NKGRTEL NORDUnet . %

REFERENCES [1] “OPERATIONAL SOLUTIONS FOR AN OPEN DWDM LAYER", O. GERSTEL ET AL, OFC'2009 | [2] “AT&T OPTICAL TRANSPORT SERVICES”, BARBARA E. SMITH, OFC'09
[3] "OPEX SAVINGS OF ALL-OPTICAL CORE NETWORKS", ANDREW LORD AND CARL ENGINEER, ECOC2009 | [4] NORTEL/SURFNET INTERNAL COMMUNICATION
ACKNOWLEDGEMENTS  WE ARE GRATEFUL TO NORDUNET FOR PROVIDING US WITH BANDWIDTH ON THEIR DWDM LINK FOR THIS EXPERIMENT AND ALSO FOR THEIR SUPPORT AND ASSISTANCE
DURING THE EXPERIMENTS. WE ALSO ACKNOWLEDGE TELINDUS AND NORTEL FOR THEIR INTEGRATION WORK AND SIMULATION SUPPORT



40Gb/s alien wavelength transmission via a
multi-vendor 10Gb/s DWDM infrastructure

Alien wavelength advantages Transmission system setup

- Direct connection of customer equipment!" JOINT SURFnet/NORDUnNet 40Gb/s PM-QPSK alien wave-
- cost savings length DEMONSTRATION.

- Avoid OEO regeneration - power savings

- Faster time to servicel! > time savings

- Support of different modulation formats®
- extend network lifetime

End-to-end FoM = 1400 ‘
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Alien wavelength challenges

- Complex end-to-end optical path engineering in
terms of linear (i.e. OSNR, dispersion) and non-linear
(FWM, SPM, XPM, Raman) transmission effects for
different modulation formats.

- Complex interoperability testing.

- End-to-end monitoring, fault isolation and resolution.

- End-to-end service activation.

640km TWRS
Nortel

5X10Gbis @ S0GHz

Test results

In this demonstration we will investigate the perfor-
mance of a 40Gb/s PM-QPSK alien wavelength instal-
led on a 10Gb/s DWDM infrastructure. . ’

New method to present fiber link quality, FOM (Figure
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below 10-15) during a 23 hour period.
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e -Very Large Base Interferometer
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2008 2009
Deadiine for submirting observing proposals

Program commitiee:
' rates proposals
' allocates observing time

— - VLBI Observing Session

Disks shipped to NVE
L

Correlation at JIVE

Data shipped
—

Data arrives at
at scienlist’s desk!
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Deadiine for submitting eVLBI observing proposals

Program committee decides
if eVLBI science can be justified
eVLBI Observing Run

pr— |

Correlation at IVE

Scientist downloads data
from www_ jive.n!
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The SCARIe project

SCARIle: a research project to create a Software Correlator for e-VLBI.
VLBI Correlation: signal processing technique to get high precision image from
spatially distributed radio-telescope.

16 Gbit/s - 2 Tflop =>»
Telescopes THIS IS A DATA FLOW
PROBLEM !!!

Research:
Input nodes

O

GridBroker NetBroker |<€
-CPU -Topology ’
-Storage -Bandwidth

(4
O b

Correlator nodes

Output node

Figure 2. Grid architecture that includes
programmable network services.

x(Xx




Green-IT

Privacy/Trust

Authorization/policy

Programmable networks
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Topology/Architecture / X / / X/ X/}( /

Optical Photonic / / /\/\/é(/(/@/(/




Virtual Lab for Neurosciences:
Resources

Instruments
Storage Compute
Element Element
Access
Point
Internet
Research Research Research
Workstation Workstation Workstation
VU Psychiatry UVA Psychology Home

eMicrosoft Meeting, 30 March 2006, UvA 35



Anonimiteit of her-identificeerbaarheid

omeme meds "0: dala ]

= De-anonimisatie
medische data?

1. Empirische analyse van GBA
2. Kansrekening, bijv. kans op niet-uniciteit:

Privacy

thermometer!



Where when will it happen?
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N _af 4
IJKDIJK
Sensors: 15000km* 800 bps/m ->12 Gbit/s to cover all Dutch dikes



Sensor grid: instrument the dikes
First controlled breach occurred on sept 27th ‘08:
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User Programmable Virtualized Networks.

The network is virtualized as a collection of resources |

UPVNs enable network resources to be programmed
as part of the application

application

[nc][nc][nc] [nc][nc][nc]

Mathematica interacts with virtualized networks using
UPVNs and optimize network + computation

A\ 4 A\ 4 A\ 4
network network network
element element element

Plot{Sin(13 )+ Sexsalifi, 3 +2]

Sinfisx], (=, 0, 2]

139.633950R146.63145.16
139.631453 139.63145.15
139.63y45.3

sisplity{r Su 100’1006 0% . o)
e 13963145.18 q

1306314531 i 139.63145.0

139.63145.3 39.63145,

304552 139.63.14586
139.634552, 391145 2x30\631453 8

139.63#851 39 gxlass2
139.63145.63 \ {4540
139: ‘ // 139.63145.87

— Bpdata « ({0 444539 0. %8101)
(2 44985_1 845771, 11 8734, 1 84677).

ll[lﬂtl {o = x] z)

142435+ £ 007 £ - 0. Q04 IS 139.63 Q
o)

139.63 634546 __— \ 3.145.83

1396 //! 139763145.88
139.63445 65
13

3145.84
139630506 1R ?Lg 3314585
0
130,653/ 13 A sh0 6814573
130 6345.08 " 139.63145.72
0841358014571

ref: Robert J. Meijer, Rudolf J. Strijkers, Leon Gommans, Cees de Laat, User Programmable Virtualiized
Networks, accepted for publication to the IEEE e-Science 2006 conference Amsterdam.



TouchTable Demonstration @ SCOS




SNE @ UvA

X/X/) [
XA/ X/

K

X/

(L L XYL

VAV

Topology/Architecture / / ) / / X/ X /' /

40-100Gi1g/TCP/WF/QoS / X

Green-IT

Privacy/Trust
Authorization/policy
Programmable networks

Optical Photonic




OUE GLIF2008  Ysssmienenusesstschrateon nosa



We zoeken:
complexe netwer
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LinkedIN voor infrastructuur %%

* 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




Multi-layer Network PathFinding

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

Ethernet layer
/ C1 C4 /
Al ( a )i d :/ /
A v
K WDM layer
/B = < D1
B2 \\
B3 D3 D2 (
A2 DE2
1310 (2 é‘} b
1310




»"% NORDUnet n*10Gb

J‘ Oslo Stockholm
SHE'E';"‘:?" ORDUnet-
- GLORIAD 10Gb
GLORIAD Copenhagen
50Gb NorthernLi ht
.. Amsterdam NORDUnet 50Gb

stherLight Hamburg

NS en= " CESNET 10Gb

CzechLight
Prague

Londgl'\( Lan

CERN/TIF

“ Barcelona

< CATLigh#12CAT10Gb




-

a2 NetherLight

<




RDF describing Infrastructure

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

/

RDF/CG

PG&CdL

I

! RDF/VIZ

!

RDF/NDL

RDF/ST

RDF/NDL




CineGrid Description Language

CineGrid is an initiative to facilitate the exchange, storage and display Element description
of high-quality digital media.

The CineGrid Description Language (CDL) describes CineGrid resources. Streaming,
display and storage components are organized in a hierarchical way. CDL has bindings
to the NDL ontology that enables descriptions of network components and their
interconnections. With CDL we can reason on the CineGrid infrastructure and its

services.

| |
A p p I I ‘ atl O | l S SQWRL is used to query the Ontology.
‘ frecty conneced?
and Networks
I

cdl:hasEle (?nodel, ?hostl) A

ndl-topo:hasInterface(?hostl, ?ifl) A ndl-

topo: connectedTo( , 7if2) A
face(7host2, 7if2) A

become aware —
of each other!

CDL links to NDL using the owl:SameAs property. CDL defines the services, NDL the network interfaces
and links. The combination of the two ontologies identities the host pairs that support matching services
via existing network connections.

Inferred

UNIVERSITEIT VAN AMSTERDAM CinéGrid G ig a Po rt




Virtualisatie van
infrastructuur

Y
YN,

ardware (CPU, Memory, NIC, Disk)
Hyperviser (Hyper-V, Xan, ESX Server)

Other FI
Platforms

Vituel Mardmere Vel <ardmae Yy Herdware

@ Router/Switch
i Host for Virtual nodes
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Current view

Distinct Infrastructures / Distinct User Experiences

A /fi ——— _—~\ —

: Data / Analysed / /' Publication /
. " o y | ’ £ f £ / A /
6@4!3 ¥ Analysis 7 Data / 7 Data / b4 Put Kdlb

Facility 1 —————— —"

/ T ———

o — R e T h e ~ S~ SR —
: Data /S Anawsed / / Publication / .
@ | Analysis | 7 Data / y /. Data /

Facility 2

S ——

f— i ——— — PUE— \bﬁ —

/ y / "" ot 4 ,.

7 RawData / of Uuts | o/ Antiysed o/ FPubiication o' Publications /
Analyss Data Data / , /

Facility3 ——————w e

Source: Prof. John Wood -




Future view (e-Infrastructure enabled)

Common Infrastructure / Common User Experience

Data
Analysis

| Cata [
|  Analysis |

Data
Analyss

U

w

Q.
| Jeo:
N

1 Dana

Va [v‘l Analysis [

Facility 3
Capacity
torage

Data
Repositories

ublicatio
positor

Standards/
Converters

Source: Prof. John Wood
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Why is more resolution is better?

1. More Resolution Allows Closer Viewing of Larger Image

2. Closer Viewing of Larger Image Increases Viewing Angle

3. Increased Viewing Angle Produces Stronger Emotional Response

HDTV (2K)

UHDTV(8K) 24 Gbl/s

/7680

4320

0.75 x Picture Height

Yutaka TANAKA
SHARP CORPORATION . .
Advanced Image Research Laboratories 1 5 X PICture Helght
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Onderwijs - Master SNE

* Open Source aanpak

Trending: CES 201"

© Hij luistert
naar ons!

Putin Orders Government to Go Open Source

Terrence O'Brien December 29, 2010 41 08:30 AM

e Gebaseerd op open en non-discriminatory
standaarden

* Privacy en Security
e Digitale beveiliging & forensics
e Internet infrastructuur

e Opleiding nauw verweven met de onderzoeksgroep!



SNE/OSI Homepage {053 Website] - Mozilla Fuetox

: NS Awww osin
Secured by DNSSEC

{‘I',". : e
www.os3.nl
wi Y !.“t

Master Education
SNE is the DuUniversity of Amaterdam master education In System and
Network Engineering

Wa focus on Open Standards, Open Software and Open Secunty, hence the
name 0S3.

Information

Genenal information and teshimomnials ane avaliadie at trw

- le"" JUCTOTY poge
More In depth Tocts can be found on our

s Maxivr SN poge

Contact

If you want 1o make & personal appointment 1o visit our education or to
sttend a dectum, please comiact s via Info at ox3 dot nf

YOou can visit our fac ties at the Sclence Facuity of the University of
Amsterdam located at the Soence Park Amsterdam

1
j Search




Uitdagingen
* Onderzoeksthema’s:
— Disruptive ontwikkeling infrastructuur
— Slimme infrastructuur

— Groene ICT & energie, smart—grids . . ... ..
— Virtualisatie en deterministisch gedrag

— Authorizatie & vertrouwen (trust)

— Veiligheid en privacy in een Internet wereld
e Toepassingen

— LifeWatch, IJkdijk, Medische beeldverwerking

— Research Netwerken, Data intensieve app’s (LHC)

— Digitale Cinema, creatieve sector
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Many thanks to my research Group!

(co-authors since 2001 @ UvA)
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Tot slot ...



De winter komt eraan...

. s

i;”“ § 0 0 A0 0t nimaw o






Bezuinigingen in hoger onderwijs op een rij
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Deze bezuinigingen zijn funest
voor de kenniseconomie!



Ik heb gezegd! ...
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En dan nog dit:

Ik verzoek U vriendelijk geen traditionele
felicitatie r1j te vormen bij de receptie maar
meteen naar de drankjes en hapjes te

grijpen!

Ik kom wel naar U toe.

Deze lezing is beschikbaar via mijn homepage: http://cees.delaat.net
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