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OVERVIEW

A Introduce the locablobal theme
A Why now?

A Provide some more abstract views and
methods

A Provide more detail in one example
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Data capture technologies are often
local




From data to information
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Logicsof totality: quantifiers

All men are mortal
Socrates Is a man
Socrates Is mortal



Mathematics of totality
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Parts and wholesmereology

AdecKS gK2fS Aa Y2NB UKL
Aristotle
A whole = sum of parts + emergent properties

conf
A who

ICtS
e =mereologicakum of parts

A Themereologicakum of two elements is the
whole that consists of both of them, regardless of
their spatial or other distance.



From local to global in a social networl

A. Ol 02 UKS ¢ RS3INBS:
A How should arbitrary pairs of strangers be

able to find short chains of acquaintances that
link them together?

A Decentralized algorithm:

I In each step, the current messayelder chooses
a contact that is as close (in the lattice) to the
target as possible.



How to build a computing

machine:
Global computation from

local parts




The parts are
processes

ASequential processes
ADistributed processes
AVobile processes



AProcesses:

I naming

| equivalence

I mobllity properties
AConstructions

| composition

| parallelism

I choice

| reaction/communication



Processes can be

formalized
Q ==akR
R ==DbS+cQ

S ==cQ



Q ==aR +aT =a(R+T)
R ==DbS +cQ

S ==cqQ

T == cQ



Process
communication can be formalized

channel ¢ 0
a
Q ==aR
R==DbS +cQ Qol Ty
S==¢cQ 1
T ==aU U | R
U==dT |



EXAMPLE LOCAL APPROACH TO
TOPOLOGICAL CHANGE



Topology




Topological properties are
global properties
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Calculating Bettl numbers

d ab ab ac
ab ac ac ad ad
ab ac ad be bd cd ab ac ad bc bd ed
a 1 1 1 ball
b 1 1 1 c b 1
‘ ¢ 1 1 1 dc 1




Sensors responding to a dynamic fielc




Qualitative descriptions of a field
changes




The Communication Graph




Topological change
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Seeking the atoms
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Routed Tree Model

nodes regions and holes
edges Inside-of relations
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Tree morphisms to represent
topological change
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Atomic Changes
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Specifying Complex Changes
TheCanonical Forniheorem

Everycomplex chang€& carbe written as a
compositionin a particular and unigue way of
Inserts splits merges anddeletes

C=/X X ax ,5BX



Local detection of topologi¢ahange



