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TOSSIM� Mote simulator which implements the lowest layer of components in 
the TinyOS API.  � Simulates only TinyOS mote applications.� Requires 
identical code base run on every node.� Limited support to simulate 
interaction with external stimuli.�Simulating Microservers: EmSim�   EmStar 
simulator composed of multiple service processes all run on Linux microservers�
 Simulates only EmStar code with no support for TinyOS mote 
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 ����������ð����G����!Ê-���ðˆ�����Ÿ�����������¨�&���Real Systems are 
Heterogeneous� Use large numbers of small nodes (motes) for dense sensor 
coverage and smaller numbers of  large nodes (microservers) for higher end 
computation, sensing, communication, storage�Multihop Over Air Programming�
 Wireless code distribution utility which reliably publishes code updates 
from a centralized microserver to each mote in the network�Extensible Sensing 
System� Allows data collected in a field of motes to flow out of the network 
through microservers�NIMS� Large robotic nodes, working with small static 
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many simulated Motes in parallel.  TOSSIM only simulates Mote applications, and 
requires that an identical code base run on every node.  While the Tython tool 
provides limited support to simulate interaction with external stimuli, 
simulating the behavior of a complex external system is not easy.�Simulating 
Microservers: EmSim�   EmSim is an EmStar simulator that runs multiple EmStar 
nodes on a single server, in real-time.  EmSim simulates only EmStar code with 
no support for TinyOS mote applications, but it does support different code 
bases for different nodes.  EmSim also supports the use of real RF channel 
models in place of simulated channel 
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���ð®�����Ÿ�����������¨�L���Real Systems are Heterogeneous� Numerous small nodes 
(Motes) enable long life and dense coverage, while a few large nodes 
(Microservers) enable more computation, communication, storage�Multihop Over Air 
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���ð1�����Ÿ�����������¨�����Simulating Motes: TOSSIM� TOSSIM is a Mote simulator 
that implements the lowest layer of components in the TinyOS API, and can run 
many simulated Motes in parallel.  TOSSIM only simulates Mote applications, and 
requires that an identical code base run on every node.  While the Tython tool 
provides limited support to simulate interaction with external stimuli, 
simulating the behavior of a complex external system is not easy.�Simulating 
Microservers: EmSim�   EmSim is an EmStar simulator that runs multiple EmStar 
nodes on a single server, in real-time.  EmSim simulates only EmStar code with 
no support for TinyOS mote applications, but it does support different code 
bases for different nodes.  EmSim also supports the use of real RF channel 
models in place of simulated channel 
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���ð®�����Ÿ�����������¨�L���Real Systems are Heterogeneous� Numerous small nodes 
(Motes) enable long life and dense coverage, while a few large nodes 
(Microservers) enable more computation, communication, storage�Multihop Over Air 
Programming (MOAP)� MOAP is a wireless code distribution utility that 
reliably publishes code updates from a central Microserver to each Mote in the 
network�Extensible Sensing System / James Reserve Microclimate Sensor Array� In 
ESS, Motes in the field sense data and deliver it back out of the network via 
Microservers.  In addition, the Microservers can re-task the network.�Netoworked 
Info-Mechanical Systems (NIMS)� In NIMS, large robotic nodes collaborate 
with small, power-constrained static sensors.  The NIMS node can act as a data 
mule, can deliver energy and other resources, and can deploy and retrieve nodes 
from the environment.��¡�����-
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 ����������ð�����G�� >·Z���ðL�����Ÿ�����������¨�„���Deploying Heterogeneous 
Applications using EmTOS� EmTOS is a powerful tool for integration of Motes 
and Microservers.  Using EmTOS, a protocol stack written to run on TinyOS Motes 
can be trivially ported to run on a Microserver, thus enabling a Microserver to 
participate in the Mote network.  Using EmStatusServer and EmPacketServer, an 
EmTOS module can provide new EmStar interfaces that are easily integrated with 
other EmStar-based applications.��A Range of Simulation Modes� Pure 
Simulation Mode: Microserver and Mote code is run centrally in the EmStar 
environment, and all nodes communicate through a simulated RF channel.�
 Emulation mode: Microserver and Mote code is run centrally in the EmStar 
environment, but nodes communicate using a real RF channel� Real Mode: 
Microserver code runs centrally, while Mote code runs natively on real Motes, 
with a serial backchannel for debugging.  Emulated Microservers communicate with 
real Motes and other Microservers through the real RF channel.� Hybrid Mode:  
A mixture of Real and Emulated modes, where some Motes are emulated and some run 
natively.  All nodes communicate through the real RF channel.�
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simulating the behavior of a complex external system is not easy.�Simulating 
Microservers: EmSim�   EmSim is an EmStar simulator that runs multiple EmStar 
nodes on a single server, in real-time.  EmSim simulates only EmStar code with 
no support for TinyOS mote applications, but it does support different code 
bases for different nodes.  EmSim also supports the use of real RF channel 
models in place of simulated channel 
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(Motes) enable long life and dense coverage, while a few large nodes 
(Microservers) enable more computation, communication, storage�Multihop Over Air 
Programming (MOAP)� MOAP is a wireless code distribution utility that 
reliably publishes code updates from a central Microserver to each Mote in the 
network�Extensible Sensing System / James Reserve Microclimate Sensor Array� In 
ESS, Motes in the field sense data and deliver it back out of the network via 
Microservers.  In addition, the Microservers can re-task the network.�Netoworked 
Info-Mechanical Systems (NIMS)� In NIMS, large robotic nodes collaborate 
with small, power-constrained static sensors.  The NIMS node can act as a data 
mule, can deliver energy and other resources, and can deploy and retrieve nodes 
from the environment.��¡�����-
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