Bezvadu Sensoru Tikli

Marsrutizacija
bezvadu sensoru tiklos
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Marsrutizacijas uzdevums

* Nogadat datusno AuzB

Attéls: Wikipedia



MAC = Marsrutizacija




Sanemeéju klase Unicast

Attéls: Wikipedia



Sanemeju klase Broadcast

Attéls: Wikipedia



Sanemeéju klases Multicast

O

Attéls: Wikipedia



Sanemeju klases Anycast

Attéls: Wikipedia



Specifiska klase Geocast

Attéls: Wikipedia



Kadas butu prasibas idealai
marsrutizacijai?
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Kadas papildus prasibas ir
marsrutizacijai sensoru tiklos?

1) Earthquake or eruption occurs
2) Nodes detect seismic event

3) Each node sends event report
to base station

GPS receiver '
for time sync ’
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Long-distance
: radio link (4km)

http://www.snm.ethz.ch/Projects/SensorNetworkExperimentalData




BST marsrutizacijas specifika

Energo efektivitate

Mazi komunikacijas attalumi

Daudz mezglu

Mazs atminas apjoms un veiktspéja
Bezvadu sakari

Reala vide, ne servertelpas



Mobilu tiklu specifika
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Ka glabat marsutizacijas info?

* K3 A mezglam atceréties celu uz B?
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Parasti pietiek ar kaiminu

e Atceréties, caur kuru kaiminu (nexthop) jasuta
uz B
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Marsrutizacijas tabula

Destination Nexthop Hop Count
N2 N7 4
N4 N4 1
N8 N7 2
B N4 4




Geografiska marsrutizacija

* Nav nepiecieSama marsrutizacijas tabula
* Nepieciesams zinat mezglu pozicijas
* Var lietot:

— datu sutisanai konkrétam mezglam (unicast)
— sutot datus uz noteiktu apgabalu (geocast)



Ko izmantot par saites metriku?



Tipiskas savienojuma metrikas

Uztverta signala stiprums
Sutisanas izmaksas (energija)
Fiziskais attalums

Satisanas ilgums



Proaktiva pieeja

e Savakt visu jau sakuma — ja nu vajadzes




Reaktiva pieeja

* Kad vajadzés, savaksu




Kas labaks?

Proaktivi Reaktivi




Tipiskie marsrutésanas piemeri



DSDV, 1994.g

Destination Sequenced Distance Vector

Mezgli periodiski suta (dest, hops, seqNr)

mérka mezgls / /

|ecienu skaits Skaititajs, katram
nakoSajam zinojumam
segNr +=2

seqNr vienmeér para skaitlis
lzmanto marsrutu ar lielako seqNr
Ja savienojums pazud, (dest, o, seqNr+1)

Demo: http://www.dpunkt.de/mobile/code/dsdv.html




AODV, 2003.g

Ad-hoc On-demand Distance Vector

e Balstas uz DSDV, bet reaktivs

* |zsuta RouteRequest, sanem RouteReply
— Katrs mezgls saglaba celu, pa kuru sutit atpakal RouteReply

 Marsrutu informacijas atjaunosanai izmanto Hello
paketes.

— Ja marsruts pazud, apzino kaiminus, kas uz So marsrutu
sutijusi datus. Tie So info nodod talak.

http://en.wikipedia.org/wiki/AODV




Range of
A’s broadcast

Figure 5-20. (a) Range of A’s broadcast. (b) After B and D receive it. (c) After
C, F, and G receive it. (d) After E, H, and I receive it. The shaded nodes are

new recipients. The dashed lines show possible reverse routes. The solid lines
show the discovered route.

AODV routing algorithm.
A. Tanenbaum, D. Wetherall. Computer Networks (5t edition, 2010).



DSR, 1996.g

Dynamic Source Routing

* RouteRequest izsuta reaktivi, ka AODV
* Visu marsrutu suta lidzi paketée

— Sutot paketi, taja ieliek pilnu marsrutu

 Mezgliem-starpniekiem marsruts nav jaglaba

Demo: http://www.dpunkt.de/mobile/code/dsr.html




Ka ar DSR servisa informacijas
apjomu (overhead)?
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J. Broch, et. al, “A performance comparison of multi- hop wireless ad hoc network routing protocols,” in Proc. MobiCom ’98, pp. 85-97, 1998.
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J. Broch, et. al, “A performance comparison of multi- hop wireless ad hoc network routing protocols,” in Proc. MobiCom ’98, pp. 85-97, 1998.
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GPSR, 2000.g

Greedy Perimeter Stateless Routing
Greedy: stta tam, kas tuvak mérkim

Perimeter: sasniedzot lokalo maksimumu,
atkapjas pa perimetru

Stateless: neglaba marsrutus, tikai kaiminu
POZICijas

Routing: (geografiskais) marsrutizacijas
protokols



Dazhi Chen and Pramod K. Varshney. Geographic Routing in Wireless Ad Hoc Networks.
Guide to Wireless Ad Hoc Networks. Springer-Verlag, 2009.



Data Mules

* Fiziski parvieto datus starp adresatiem

 “Data MULEs: Modeling a Three-tier
Architecture for Sparse Sensor Networks

— Intel Research Tech Report, 2003
— MULE = [Mobile Ubiquitous LAN Extensions]

’)

* Disruption Tolerant Networking



Architecture
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Prezentacija: “Data mules and their usage” — Reinholds Zviedris
http://reinholds.zviedris.lv/wiki/research



Motes on the Internet?

IP (Internet Protocol) lietoSana BST
— |Pv6 (6LOWPAN header compression)

“Efficient Application Integration in IP-Based
Sensor Networks”, 2009

— by D. Yazar, A. Dunkels

“Interconnecting Smart Objects with IP”, 2010
— by J.-P. Vasseur, A. Dunkels

Web Services



Kadi ir Jusu secinajumi?



6. eseja: marsrutizacija

* Vai marsrutizacijai ir nepieciesama laika sinhronizacija®?
Atbildi pamatot!

* JaJums butu jaizvélas routing protokols (vai jataisa savs)
kursa projektam, kadai klasei tas piederétu un kapéc?

* Jusu domas par Internet of Things un IPv6 sensoru
tiklos, to pielietojumiem (izvéles téma, nav obligata)

Termins: 15.10.2014. 10:00



