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Technologyat the Edge

Summary

w "Howthe canputingand communicatonsworld may
be diffeent in10-15 years andhow we caold define
a research agnda hat wouldget us to that world!"

w Betterfuture, importance behindthe vision andts
goals anahallenges arising dr the coming yeas.

w Edgeof network- the bulkis carriedout "future
expedation” everytnngto be embelded n one.




Technologyat the Edge

Concluson:

w No sharedsisiontoday.

w Lackof longterm motivation inunderstandng
conepts of comnunication

w Techicd objedives to beacaomplished

w Important focus oninfrastructure for the next
gengation devices

w Researchvill play apivotal ole inthe future.



Technologyat the Edge

Critical ajpraisat

w Limited exampes of researclareas

w Little motivation/information on airrent work
conducted.

w Futureexpectations stated but no mention of what
IS lackig ard what need imgoving

w No referertcesto refer to with regards 6 current
researchthat had been /is keing carriedout.




Technologyat the Edge

Similar regarchconduwcted:

w NSFfocuson a new artitecture for the Inernet of the
future

w Research on Netwrk Cormunications by Angew Odlyzko
¢ Growth of theinternet and itsmplicatiors

w Inst.of CommunicatiorStudies in Leeds

¢ Changig patterns of communication, itenpact ontechndogical chang and its
social implicationsissues on new fons of commuication
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Universal System for Location

GPS is very popular nowadays

- Effective and cheap.
- But can be used only in open space.

A system providing location information everywhere can

bring many new benefits

- Tracking objects, location-aware services, information tailored for particular
context.

"In 10 years there should be a ubiquitous infrastructure
that allows devices to determine their location, both
Inside and outside, with suitable level of precision".

Many risks / privacy concerns with location information.
Important component of future networks.



New Design for Secure, Rdust Operation

Internet wasdesigred manyyearsago
- Greatconcernwith securty andtrust.

Improvenentswere introduced,but they are partial.

"In 10 yeas our communcations infragructure shoud be
basedon an architecturethat providesframewak for securty,
robust operaion in the face of attack, and a trustworthy
environment for applications".

Enhancedseairity provides

- resistancdo different attacks
- prevertion of disrugtion of senices

Supportof emergancy servicesover the Internet for users



Conclusons andImportance

{1 Currenttechnologies are not suitablefor future
- Providelimited functiondity.
- Designproblems
- Currentsimprovementsare just patches
{ Strongdesre for new infrastructure to provide new

guality services

1 Internet - a major &Y Ydy/XD URY infragructure of
folvol X
- Importanceof bringingmany improvementstogether.

1 Changingthe networks today when extensie research
Isalreadyheldin thisarea.

1 No assessmein of feasibilty of changes. Lack of
examples



RelevantWork in the Area

1 Universalocationsystem
- No single technology for location information in different

- Ca be achievedby combnation of currenttechnolggies
o GPSFWLANRFIQIntel Research)

1 Newarchitecturefor securty

- Tremendous research on the new infrastructure for the

Internet

o Internet2, NSF'GENdiproject, Intel Researcletc.
o Addtional reasondgor new architecture.

- Manysignificant obstacles
o Feasibilityor ecoromicallyinefficiency of replacingcurrenttechnologies

1 Operationin timesof crisis
- |-911- Internet basedemergencycallarchitectureby NTIA



Small Networ ks

L ocal ommunicaions archtecture for
Interconnedion of smalldeviaes.

w Bluetooth

- proves thee is cemand b interconnect devices
- limited numker of peers
- low bardwidth

w Demiseof bladkplare
- It is better totreat the compaents of asysem as indridual devices.

w Optical or Wireless @viceson CM(s Into the chip
networking



Quantum Computers

w A nav modeof information processing.

w Thefundamerntal unit of information (calleda
guantum bit or qubit), Is notbinarybut quaternary

w A gubit can exist aa zeo, a one or simutaneously
as bothOand 1,with a rumericalcoefficient
represening the probability for eab state.

w Comnunicationrequire qubit routers aml dedcated
opticalfiber.



Effect on Seairity

w Most curent cryptografy rdieson lrteger factorisation of
two large prime numbes.

w Quantumcomputers require Quantur@rygography.

w Unliketraditional cryptograply which relieson mathematical
techniques, Quantum gptography is basd on certain
phenomena of quantum physics.

w Man-in-the-middle attaks are impossible

w "...If, without in any way distrbing a system, weamn predict
with certairty ... the value of a physical quantity, then there
exists an elment o physical realiy correspondig to this
physical quantity.” *dé&nition of perfect eavesdroppg!

*Einstein,Podolskyand Rosen



Prospects of Quantum Cryptography

w Quanum stades in t

e real wold, rarely usetlly stable.

w One ofthe major obshacles & quantum computingis
the problem ofdecmherence

w Errors tha arise dueto dechorenceor deca from a
given quiantum stae into an incdherentstate neal to

be morrected.

w Thefirst comnercial @plicationsof quantum

cryptogaphy havet

nus alimited reach

w Thecostof the nee
optic line ae weigh

ed equipmat and dedicaed fiber
ng aganst its wideappliation.



Control/Data Plane Dichotoomy

w Dataplane / Contro plare
w Drawbacks

- It cannat reliably detect when the user is having thprodem
- Certain limis in conrol plane arcltecture

w Ay mn &S NTLKS lyTANERIEK2dEIR6S | dAY S/TIBR G AK |
new set of mechnisms fordiagnosis ancconfguration,
which can impreoe theusability of the Internd, reduce
the need for manua intervention, aul provice a lirkage
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A Presence in Cyberspae

w Anyphysical objet has an apeararce

wA Lﬁlgﬁzy d) yyaijzyfé,éfzz‘[ | Lf, |-,y, 26&%@3}3{ (KSN €
g ZNR>odnci22] | (IbARY | YRS URY A IKS
cyberworld.

w dn 10years, ay physcal obgct shold beable to

tag itself ina waythat links it b relevantinformation
I YRTyQRyaN GoNIICED




Reduced Errgy for Communications

w It seams lilkely thatin 10 to 20 years, the wireleggerface
will be primay cansumer of energy in any device that
combines computtion andradios.

w Themain goal of comnmty in three orders of mgnitude:

- It gives a crispnetric formeasurirg efficency.
- It canfurther drive the creatre deelopment of rew radio

techndogies
- Theadwent of softwareradios makesit far easierto perform the wide

range of expriments requira to meet this goal.
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Software Rado

W& 25 NNRR Al NRR 6 K2&S (K- y’ySf
Y 2Rdft uveym SPNJAl I\E]GWSRN&IEI NG -
JoeMitola

w Get the software as tose to the antennae as
possible

¢ M1&S-NJY YaTo have wrking sofware rado sysems that
demorstrate that spe¢rum can be used and managed in
revolutionay ways. We should demonstrate highly
efficientuse(andreuse)of spe¢rum, andestblisha
NG (PNNGBY S (K ULINOAR (KSSS Y 2R3 2F2L NLTTRy @



Research &Experimerts

wLimitations of he publcation.

TODO
wSet somedngterm visons to acheve.

w Estalish infrastructure for experimental
testbed

¢ Create n&v infrastructue.
¢ Supply existing infrastruiire.
¢ Agree




Missed Opportunities

w Benefits ofthe 10-year plan.

wCommecialy-driven advancment.
¢ Poor longterm vision (profitoriented).

wMissed Opprtunities:
¢ Homenetworking
¢ Automobile-networking



Further/Related Work

Sotware Raw:

w Centre forCommurcation Systems Bsearch www.ee.surey.ac.ukCCSR/

w Advanced &leconmunication Ldboratory (Japai:
www.csl.oony.co.JgdATL/

w 4 Karlsruhe Worgkhopon Sdtware Radis (March 206):
www.int.uni-karlsruke.de/conferences/wsrO6/

w DefenseAdvanced Rsearch Rojects A@ncy DARR): www.darpa.mil/

RelatedWork:

w BT Reveals $mhtinto the Futue:
www.btplc.com/Imovation/News/timeline.htm

w Voddone Futue Vision
www.vodafore.cam

w Architecturd Innovation: Fiure Vision §15:
www.intel.can/t echnolayy/archtecture/vision201%




Questions?



