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ARCHITECTURE

Administration Terminal

Sensor Network Application

Distributed Middleware

Node A
Middleware Middleware Middleware
Operating System Operating System Operating System
Hardware Hardware Hardware

boot, logging

systemwide
Interfaces

customized
node‘s software

different node
hardware



ARCHITECTURE

Host Middleware

Algorithms | | Modules

Services

VM

Middleware Management

Operating System —«—»

CPU <>

} Dynamic components

Internal interface

_¢ ~—_____/(generic middleware)

Sensor Driver

Sensor

Sensor application



ARCHITECTURE

Applications

| 1
| 1
| 1
| 1
| 1
| 1
: Distributed Middleware :
| 1
| 1
| 1
| 1
| 1
| 1

SENSOr SENSOr SENSor SEnsor




APPROACHES ...

Application Driven

tune network on the basis of Requirement
MiLAN

Message oriented

use publish-subscribe mechanism
Mire

Event oriented
Request-reply, Garnet

Service oriented
Reflective, Flexible, Service-centric, Service oriented



IMPALA

o Zebranet project (long term migration study of wildlife)
o event based programming model

CPU, Memory,
Wireless Transceiver
GPS

Peer-to-Peer\ - i (’L
communication Jy 47 Base Station




IMPALA FEATURES
Applications

Code modularity
application adaptability and update

Fault tolerance

energy efficiency

long deployment time _
Device Software

Not data fusion
not heterogeneity Device Hardware

External
Updates



IMPALA ARCHITECTURE

Application Af |Application Bf Application C} |Application D

Initialize Query Packet Data
Term nate Send Done Timer
I I I
Application Application

Updater Adapter
t t t t

Device Event Packet Event Data Event

Send Done Event Timer Event



MILAN

o MiLAN is designed for personal health monitor application

High respiratory ra

blood pressure

3

Normal Heart Rate




MILAN

goals: - maximizing application lifetime - providing application QoS

MiLAN receives a description of application requirements
through specialized graphs

MiLAN sits on top of multiple physical networks

convert commands to protocol-specific commands that are passed
through the usual network protocol stack



MILAN ARCHITECTURE

Application/sensors

MiLAN

-1

MiLAN API

Plugin abstraction

Remote ~ Remote _ Remote _
Dﬁta | network E Iueecti?igth Dﬁta | network fosc'iyc Dﬁta | network L\j e;\g;c?crk
channels | control Igcal channels | control Igcal channels | ontrol Ic?cal
network network network
L2CAP control TCP/UDP control Transport control
HCI IP/Ad Hoc routing Routing
Bluetooth stack 802.11 MAC MAC
Bluetooth radio 802.11 radio Physical

Bluetooth network

IEEE 802.11 network

Generic network




MILAN ARCHITECTURE

k I: M Data
M >

®
, System °
MILAN |~
t M Network Qos °
T QoS

App n

tm




QOS SUPPORT

The QoS of the different variables depends on which
sensors provide data to the application

application performance can be described by the QoS
of different variables of interest to the application

variables such as blood pressure, respiratory rate, and
heart rate may be determined based on measurements
obtained from any of several sensors



MiLLAN must know:

The variables of interest to the application

The required QoS for each variable

The level of QoS that data from each sensor or set of sensors
can provide for each variable

0.7 1.0 0.8 . )
\
Blood\fBlood\fBlood Blood
pulse/ \press flow flow ),
‘4

S ==



CONCLUSION

There 1s not a method and tool to analysis and evaluation of
Middleware in WSN

current middlewares can not be used for Real time applications
most of QoS Features can be apply to middleware specially
dependability

Reliability

Achievability

Safety



