MagnetOS: A Single System Image Operating System for Ad Hoc and Sensor Networks

Programming on ad hoc networks is difficult

Ad hoc and sensor networksare an emerging, important niche:
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Automatic object placement

MagnetOS introduces NetPull and NetCenter, practicd, power-aware, online
acement ‘These core

algorithms can increase system longevity by afactor of four tofive over static
placement techniques.
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direction of greatest communication.
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MagnetOS: an ad hoc operating system

MagnetOS is an operating system for ad hoc networks, designed to
optimally allocate and use the resources available in an ad hoc

Magnetos:

MagnetOS runs ad hoc applications

Application partitioning
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of application components to ensure fair, consistent and globally
optimal allocation of resources.
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Improved system longevity, energy utilization

We compareNetPull and NetCenter totwo 10
benchmark approaches: 1w
+ Saticpaformsafixedassgnmentof 40
objectsto nodes within thenetwork; and 129
+Random migrates components cynamic- 5
ally to destinations chosen at random to. &
avoid hotspats.
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migrates components multiple hops at a
time directly to the host with which agiven
object communicates most

NetPull and NetCenter shorten the mean
path length of data packets by moving
communicating objects closer together
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decide, based on local informetion, where to move the objects. Moving application
hot spots.

The graph of sensor drainage over time
(above) demonstrates that both NetPull and
NetCenter  improve the distribution of
communication load, and thereby use more
he available field energy. This is because
adive migration dgorithms avoid creating
around criticl nodes. Actively
migrating compo-nents in the network
drainsfewer nodesthan astatic placement.
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Improved connectivity, scalability

Sttic placement does not scale, because
the number of critical nodes is not
proportiondl 10 the size of the field.
NetPull and NetCenter scale to large
neworks, ad ae unaffected by
] variations of field size (1eft). They utilize
more of the available energy on the field
priortofailure.
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b
along object interfaces at class.
granularity, which preserves dass
interfaces, retains type safety, and
worksat the byte-code level without requiring sour ce access.
Ezch nodein the network runsalocal M agnetOS runtime, which provides services
for object cretion, invocation, affinity and migration.

object creation runtime, responsible
for instance of the object on that node.
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object an RPC
invoke remote objects. MagnetOS uses the Java RM1 interface for remote object
invocation.

I default mechanism for
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Summary

Ad hoc and sensor networks are an emerging, important niche.
Developing ad hoc applications is difficult due to the lack of a
unifying system layer.
MagnetOs is a distributed operating system for ad hoc networks that
providesa image, to an efficient,
adaptive, genera purpose and platform independent manner.
MagnetOS automatically partitions applications and distributes the
to reduce energy and increase

The graph of disconnected nodes over time
(righ) shows that the number of dis-
connected nodes incr eases more gradually
for NetPull and NetCenter they
distribute load more evenly across the
network. In the case of Siatic and Random,
‘even though only asmall number of nodes are
drained, they are al located around the home
node and thus quickly disconnedt the entire
field from the wired network.

system longevity.

NetPull and NetCenter are online, power-aware algorithms for

component distribution that provide improved system longevity,

energy utilization, network connectivity and scalability.

+ These agorithms provide a factor of four to five improvement in
system longevity.



