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Parallel Mesh Generation
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Director y Initialization
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Forwar ding
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Location Management Polic y (LMP)

LMP maintains a distributed location directory
associating each mobile pointer with its location. An
LMP de�nes three operations:

search
how to route a message to the object's location
processor?

update
what happens when an object migrates?

search-update
what locations are updated when a message reaches
the object?
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Related work

Distributed computing

forwarding [Jul88, Liskov93, Chase89]

no experimental comparison

Distributed Shared Memory systems [Li89, Lenoski90]

Mobile communication networks

existing standards similar to Home-based [Akyildiz99]

lots of proposals [Pitoura01]

Mobile agents computing

forwarding/centralized [Tripathi02]

differences in the model [Cao02]
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Evaluated Location Management

Policies

Lazy Forwarding
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Evaluated Location Management

Policies

Lazy Forwarding

Jump Update

Path Compression
Update

Broadcast Update

“Eager” Update

Home-Based
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More related work...

Complexity study/simulations of access costs
[Fowler85]
Limitations: no concurrency, crude network abstraction

Markovian analysis/experimental comparison of
forwarding vs centralized [Alouf02]
Limitations: only two compared; mobile agents, not
distributed computing

This study: location management for realistic
applications implemented within dynamic load
balancing framework in COW environment
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Network sor ting benc hmark:

netsort

bitonic sorting network

a “mobile object”
corresponds to each
number
a comparison maps to a
message

prede�ned set of
communication parties
(comparisons)

per-object stage
synchronization

relative costs of
computation approach 0

experiments: �x ed
problem size, 1K
message payload
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Experimental results: netsort ,

access/mobility=1
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Centralized creation of objects
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Experimental results: netsort ,

access/mobility=20
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Centralized creation of objects
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Parallel Optimistic Delaunay

Meshing: podm

P

Submesh 1

Submesh 2

Submesh 0

may need pieces of
other submeshes to
proceed...

can tolerate latency!
(to a point)

tens of thousands
accumulated messages
per second (for 16M
element mesh on 16
nodes)!

adjustable tightly
coupled application
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Experimental results: podm
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Parallel Constrained Delaunay

Triangulation: pcdt

no non-local data
required

neighbors updated after
the local work done
(“split” messages)

local work
processing splits

can aggregate and/or
postpone splits –
correctness does not
change!

loosely coupled
application
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Experimental results: pcdt
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Conc lusions

Jump Update LMP (JU) is generally a good choice...

...but not for tightly coupled applications!

Future: Dynamic Location Management (end-to-end
applications), new LMPs

Need to study object-based vs processor-based
directories

New architectures – new challenges (BlueGene)

More information:
http://www.cs.wm.edu/~fedorov
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