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Overview
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Components for demo

Directed Diffusion for data forwarding
Automatic tree generation and image transmission

Hands-on, terminal, ...
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ESB2 Full Featured
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ScatterFlasher
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Sensor Node with Camera (prototype)
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Camera facing a mirror
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Separation into firmware and task
a Stable “core”

Node Architecture

OXFFFF

OxFEOO

Q SW updates stored in EEPROM first

O Flashing as second step
e Synchronized (time or command)
e Checksum

Task
O Linked against firmware
O Can use all functions
a Can register callback functions

0x1100

0x1000

Ox09FF

0x0200

0x0000
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Interrupts (FFEO)

Flash ROM
(60 K) PROG1 Text | PROG2 Text
Firmware Text
Infomem
Bootloader
l Stack
RAM
2 K) PROG1 Data |PROG2 Data
Firmware Data
I/O

Demo 09/2004
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s u Problem No. 1: Routing

Consider dynamic topology
a Device mobility plus changes in channel characteristics
O Separation and merging of networks possible
O Asymmetrical connections

- (G00d connection
—> Weak connection
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THE big research tasks for many years
O Far more than 100 different proposals exist
a Simple: Flooding

Reason
O Classical approaches from fixed networks fail
e Slow convergence, big overhead
a High dynamicity, low bandwidth, low computing power

Metrics for routing
Q Minimum
e Number of nodes, data loss, delay, congestion, interference, ...
O Maximum
e Stability of network, run-time of battery driven nodes, coherence of network, ...
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e Die Vielfalt von Ad-hoc-Routing-Protokollen
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Flat

Q Proactive — permanent maintenance of routes
e FSLS - Fuzzy Sighted Link State
e FSR — Fisheye State Routing
e OLSR - Optimized Link State Routing Protocol
e TBRPF — Topology Broadcast Based on Reverse Path Forwarding

O Reactive — route establishment on demand
e AODV - Ad hoc On demand Distance Vector
e DSR — Dynamic Source Routing

Hierarchical
O CGSR - Clusterhead-Gateway Switch Routing
O HSR — Hierarchical State Routing
O LANMAR - Landmark Ad Hoc Routing
0 ZRP — Zone Routing Protocol O—Q
With geo-location support
O DREAM - Distance Routing Effect Algorithm for Mobility
O GeoCast — Geographic Addressing and Routing
O GPSR - Greedy Perimeter Stateless Routing
a

LAR — Location-Aided Routing (CC \%5
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Implementation of (simplified) directed diffusion scheme [Intanagonwiwat,
Govindan, Estrin, Heidemann, Silva, 2003]

Sink

Solar-aware directed diffusion
[Voigt, Ritter, Schiller, demo at ACM sensys 2003]
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L ocalized Interactions

Interest Messages
O Interest in sensor data: Attribute/Value pair
O Gradient: remember direction of interested node

Data Messages
O Send back data using gradients
O Hop count guarantees shortest path

Sink
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Solar-aware routing ...
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Only sensors with sufficient energy forward data for other nodes
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Solar-aware Routing

itit Berlin

Solar-powered node

O Send status updates to neighbors
e Either proactive or when sniffing,ongoing traffic

O Have neighbor nodes rer e traffic
NN
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Improvement Localized Interactions

[%0]
26,8%

15,1%

12,1%

20 64 96 #Nodes
improvement| Solar Directed Diffusion

[%0]
Metric: 10-20% 5-20%
number of
messages 0%
transmitted using >
20 64 # Nodes )
battery 96 & \%5
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& celect connection Ed

. ScatterMonitor 1.0

http:Afwenii. scatterweb. net

Select a connection

= Select YCOMM port for LISE4305tck

COM3: -
COM10: _I
COM11:
COM12:

COM13:
COM14:

" Enter/Select host for EWw'S 4305 tick

DigiDigcover:

IP I A I Device I Yersion

, e \%j

o
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=i -~ Software for Controlling the Sensor Network 2
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E."chatterFlasher connected via USB430stick on COM15:

=10l x|

USB430Stick on COM15:

—Flazh Content [currently running on this Stick)
—Firmwware Checksum  —— —Frogram Checksum ——
B0 F324

—Loaded to EEPROM [LUSE4305tick)

—Firmwware Checksum  —— [ Frogram Checksum —
B0 2003

Load for Programming

Scanning done.
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. AScatterFlasher connected via USB4305tick on COM15: i ] [

Stick Statusl JTAG Programming | Teminal  OTA Programming I Data Monitoringl

Scan Modes | Wiew MNodes | OTA Prograrmning | Set az Baze Mode I

—Meighborhood
[1n] | Type | Firrware Check zum | Pragram Checksum
1 ESB430 0oF4 5058
| ESE430 0oF4 s
B ESE430 0oF4 S058
5 ESE430 0oF4 it

Scanning done.
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Software for Controlling the Sensor Network 4
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E.'chatterFlasher connected via USB4305tick on COM15: _ IDIEI
Gitick Statusl ITAG Programmingl Terminall 07T Programming  Data Menitaring |
attribute: lhblalion - Vibration Temperature
Mode1 | Mode1 255°C
f 0
operation |> .I
Mode2 | Mode2 0
0
value |1
Mode3 | Node3 0
interval [s} |—4 0
Hode 4 Hode 4 O
heartbeat[sk  [120 0
Hode 5 |HENNEN Mode 5 185°C
base node: |1 53
Node 6 [HHEENEN Mode 6 235°C
ss
Mode? | Mode7 0O
0
Mode8 | Mode8 O
0
Hode 9 [HHNEN Node 9 21°C
52
ModelD | Node10 0
0
Node11 | Node 11 O
0
Model12 | MNode 12 0
0
<[TMP: 185][5RC: 5] -
<[TMP: 255][5RLC: 1] =l Node 13 Node13 0O
s 31 S0 :
< . .
<[TMP: 255][5RLC: 1] Node 14 '7 Node 14 0O
<[TMP: 235][5RC: B] :Il q
Mode 15 — Mode 15 0
0
C '\m
Seanring done. I —— \\
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& ScatterFlasher Id: 1000, connected via USB430Stick on COM15: M=}
Shick Status] JTAG Programming  OTA Programming l Netwark] Tetminal]
(+ BO'E4 " 16028
Scan Modes ‘ ‘
(" 3200240  BADF480
Meighborhood
ID | Device | M ame | Length | Date
933 EvE420 ScatterEve 1.10 1E00-B3CE Sep 10 2004 130215
1092 ESE430 ScatterMode 1.10 1600-4E52 Sep 10 2004 12:06:53
1091 ESB420 Scattertode 1.10 1600-4E 52 Sep 10 2004 12:06:53
.=
mp ‘-.temp"-.tmp"iF jpe(Width-320 H.. E]..
L4 ] 11}
Scanring done. |

|
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2 ScatterFlasher Id: 1000, connected via USB430Stick on COM15: =Jo&3
Stick. Statusl JTAG F'ru:ugrammingl OTA Prograrmming NElWUfkl Terminall
- owafm aw 7w Scatterweb Rootld=1000

e ;‘!Egﬂl@e]o 1092 +025.0°C

= 1111 +025.0C

= 1110 +025.0C
- A 1031 +0250°C

RpAG )@ 1112 025 0T

[« | o
Searining dane. ________________________________p \\
O
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