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Turn on power & set MODE With MODE button. You can confirm
the MODE you chose as the red indicator blinks.

Lamp blinks when (someone with) a Lovegety for the opposite sex
set under the same MODE as yours comes near.

FIND lamp blinks when (someone with) a Lovegety for the
opposite sex set under different mode from yours comes near.
May try the other MODES to “GET” tuned with (him/her) if you like.
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twio way radio- = = =

remote collartones - - - = = = —

Social “Petworking”
®- °

We present a systern that allows pet
owmers to interact through their pats’
social networks. Inexpensive,
uncbitrusive hardware can be affived to
p=t collars and paraphemalia in order to
augment pet-to-pet, pet-to-owner, and
owner-to-owner interactions. SHIF
devices aggregate pariinent
ervironmental, social, and individual
information that can be broadcast or
addressed to other partici pating
community members.

1. kashup

push buttons: = = = = = .

&\

By connecting the kash totha collar, you
skl the nebwork that you are sbout to
hsad ouk o play.

accelerometer

Zsniff

IR communication

= = = = personal collar tones

wehan you discover ansthar dog, your
collar displargs a unique sequrence of
flzshing lights, thessars yourcolar
tons, vour friend s oollar tones flash on
his cellar,

Pets aleady function as social devices.
Walking adog in the park can lead to
comversations that one might not
atherwise have, Pets function as active
icebreakers that will go up to anyone
without any notion of social inhikition.
Furthermaore, pet-owners love buying

products for their peis: sweaters, leashes,

collars, toys, dishes, and beds. Thess
items provide a set of rich interactions
that can b= brought into the digital
world.

(<

wihile vou are on vour walk, vour collar
kasps an awe ok for your palks.

4friend!

L&

whian youars back at your howss, you
can kasp an g% oh Four comparions.
wehian ona of your pals goss cut o play.
thai collar torss are displaysed onyour
kaasht

Tha SNIF starter kit includes a leashand
collar as wellas membarship in the online
COMMUnity.

SMIF collars contain an LED display, an IR
transceiver, and various sansors such as

accalerometars and digital thermometers.

Thay function as cutput devices that
display personalized “collar tones” when
the pet comeas in proximity to another
pet. They serve as input devices that
sanse activity levels, microclimate
conditions, and other pets’ presance,

Tha SHIF keash cortains a two-way RF
device, such as the Ambient Devices
platfarm, and serves multiple purposes in
the SMIF system. When attached o a

Pet toys that serve as tangible interfaces
forthe p=t

Degreses of separation between pets that
changes as thay interact

Rernote maonitoring of pet's activity.
Local RF detection to display degrees of
saparation from the other pets inthe
vicinity.

— Reported in Wired, April 11, 2005
SNIF: Social Networking in Fur

Group: Moah Fields, Jonathan Gips, Philip Liang, Arnaud Pilpré

pet’s callar, it can upload information
from the collar to the SHIF servers. When
disconnected, the kash functions as an
ambient device that displays real-time
information, which is sreamed from the
SMIF sarvers, relevanit to the pet and pst
owner. Foresample, the leash displays
the "collar tones” of frequernithy
ancounterad pets that are going out fora
walk It may also give an indication of the
general pet-walking index.

The onlire community portien of SMIF
allowes pat-owners toset privacy
preferenoes, communicate with other pet
CWNRTS, alTange pet outings, and
customize the ambient information that
their SMIF leashes display.

o - H\
z/ . - \.\.
/ T \
/ ry o Y \
/! A Lol \
: :. { ;__I'-,‘_\_ _| ) .i |
(- |
| . . |., | | |
) | . / f
i W - o r J
Y, / /
N A
£y e, ey /.-'




Aphorisms about Networks

m Social Networks:
Its not what you know, its you know.

m Cognitive Social Networks:
Its not who you know, its you know.

m Knowledge Networks:

Its not who you know, its you
know.
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Cognitive Knowledge Networks

Source: Newsweek, MORGAN STANLEY
December 2000
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Information Theory and
Statistics (Dover Books on
Mathematics)

Elements of Information Theory

Mathematical Theory of
Communication

Mathematical Foundations of
Information Theory

Probability Theory : The
Logic of Science

Algebra of Probable Inference

Learning Bayesian Networks

“CAN System Engineering : From)
Theory to Practical
| Applications

Emergence: The Connected
Lives of Ants, Brains,
Cities, and Software

Hidden Order: How Adaptation
Builds Complexity (Helix
Books)

Complexity: The Emerging
Science at the Edge of Order
and Chaos

Smart Mobs: The Next Social
Revolution

The Wisdom of Crovwds: Why the
Many Are Smarter Than the Few
and How Collective Wisdom

Learning with Kernels:
Support Yector Machines,
Regularization, Optimization,

The Elements of Statistical
Learning

Kernel Methods For Pattern
Analysis

{Information Theory, Inferencel
\&:amp; Learning Algorithms

"Bayesian Artificial B
Intelligence (Chapman &amp;
\Hall/Crc Computer Science and

"Linked: How Everything Is
Connected to Everything Else
L and What It Means

Nexus: Small Worlds and the
Groundbreaking Science of
Networks

Sync: The Emerging Science of
Spontaneous Order

Six Degrees: The Science of a
Connected Age

Small Worlds : The Dynamics
of Networks between Order and
Randomness (Princeton Studies

The Hidden Poveer of Social
MNetworks: Understanding How

Work Really Gets Done in

Pattern Classification (2nd
Edition])

Neural Netvorks: A dF L B
Comprehensive Foundation (2nd and Fuzzy Logic : Basic

‘Network Theory”

Hea\ren in a Chip : Fuzzy
Yisions of Seciety and
Science in the Digital Age
FUZZY LOGIC: THE
REVOLUTIONARY COMPUTER

ECHMOLOGY THAT IS CHANGING,
Understanding Neural Networks]

A First Course in Fuzzy
Concepts and Applications || ogic, Second Edition

Fuzzy Logic with Engineering

Neuro-Fuzzy and Soft Applications

Computing: A Computational
Approach te Learning and -
Fuzzy Sets and Fuzzy Logic:
An Introduction to Fuzzy Theory and Applications

Logic For Practical

Uncertain Rule-Based Fuzzy) Spications
Logic Systems: Introduction
L and New Directions )

{¥SAT Networks)

{network theory:

"Social Network Analysis :

‘Network Flows: Theory, |
L Algorithms, and Applications

Malicious Cryptography:|
\Exposing Cryptovirology,

Introduction to Probability
Models, Eighth Edition

Combinatorial Optimization :
Networks and Matroids
Integer and Combii ial
Dptimization

Approximation Algorithms
Linear Programming and
Metvork Flows

Combinatorial Dptimization :
Algorithms and Complexity

Combinatorial Oy umlzallon
brynamic Progranimmyg

DOptimal Conlrol 2nd E llon
(Wolumes 1 and 2)
‘Cryptography and Network’
Security: Principles and
|Practice (2nd Edition) |

Approximation Algorithms for
NP-Hard Problems

MNenlinear Programming

Microsoft Windouws
Internals, Fourth Edition:
Microsoft Windows Server(TM)

Introducing Social Ne(works

Structural Holes: The Social| (Introducing Stati
Methods series)

Structure of Competition

Theories of C

Networks Handbook

Adrances in Social Network
Analysis : Research in the
Social and Behavioral

ication | Social Network A

Buffer Overflow Attacks

The Art of Computer ¥irus
Research and Defense

Modern Cryptography: Theory
The shellcoder's Handbook : @nd Practice
Discovering and Exploiting

Security Holes Hacking: The Art of

wploitation

Hacker Disassembling Uncovered,

Malvare: Fighting Malicious
Code

MNetwork Security Hacks
Security Warrior

8 Internet
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TECLab/SONIC Projects
on Enabling Networks

Networks to enable Cyberinfrastructure, NCSA/NSF

Emergency Response Networks, NSF-ITR

Transnational Immigrant Networks, Rockefeller Foundation
Economic Justice Networks, Rockefeller Foundation

Communities of Practice Networks, Procter &Gamble

Food Safety Networks, UIUC Cross-Campus Initiative & John Deere

Global Supply Chain Infrastructure, Vodafone



Science and Engineering Cyberinfrastructures
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Geosciences Cyberinfrastructures

&%JCUAHSI

Censortium of Universities for the Advancement of Hydrologic Science, Inc.

Z

L I N K E D
ENVIRONMENTS
FOR ATMOSPHERIC
DISCOVERY

THE EARTH SYSTEM GRID

ESGE

The Distributed Oceanographic
National Virtual
Ocean Data
System

Data System

Global Ghange Master Direstory. Portal

K7
The NOAA Operational Model
Archive and Distribution System

A community-centered
resource Fn-r anyocne

Interestad In learning
maore abowt the Earth,

Supparted by the
Hational Science Favndation

e i I\ Nmuw ) _ !.I “
: munity Data Portal _ _ B iél -

Search Browse Applications Data Providers Support Login

CYBERINFRASTRUCTURE
FOR THE GEOSCIENCES

or Earthquake Engineering Research

3 = ?uﬂ’dt’ng the National Virtual Collaboratory
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Multidimensional Networks
Multiple Types of Nodes and Multiple Types of Relationships
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Testbed Communities: Partners

m Collaborative for Large-scale Engineering
Analysis Network for Environmental Research
(CLEANER)

m [obacco Systems Integration Grid (Tobacco
SIG)

m Soclal Network Analysis Cyberinfrastructure
(SNAC)



NER

Collaborative Large-scale Engineering Analysis Network
for Environmental Research Welcome Barbarg!

Anahysis i aearch
fly I otek

Manage Tools

' Recent Data Activities | Sensor Status

: ThH following new data sets may be of C Up




NER

for Environmental Research

Collaborative Large-scale Engineering Analysis Network

My Space Collahoration Data Analysis

iced Search

Advanced Search

Selectthe ¢
vl wonld i

Feople

Diata

Documerts

v
r
r
r
¥
v

Library

Search

Weicome Barbara!

Manage Tools



NER

Collaborative Large-scale Engineering Analysis Network
for Environmental Research Wielsome Barbars!

My Space Analysis Search

e e e e
Collaboration == Search == e i

HThAL
.



NER

Collaborative Large-scale Engineering Analysis Network
for Environmental Research Wielsome Barbars!

My Space Collaboration Data Analysis Litirary Search

Ianage Took

Social Network Map

Mary Lee
Kennedy

social
rﬂ. networlk analysis CLEAHER

socially
translucent
systems

Ed ¥ielm eth Yaldis Krebs

Wy monweb zom Fitech com

Demo of multidimensional network




TECLab/SONIC Projects
on Enabling Networks

Networks to enable Cyberinfrastructure, NCSA/NSF

Emergency Response Networks, NSF-ITR

Transnational Immigrant Networks, Rockefeller Foundation
Economic Justice Networks, Rockefeller Foundation

Communities of Practice Networks, Procter &Gamble

Food Safety Networks, UIUC Cross-Campus Initiative & John Deere

Global Supply Chain Infrastructure, Vodafone



ICT Support n Drawing Analogies
Emergency Management from Natural

Networks Systems




Natural System: Honey Bees

ENTOMOLOGY: Learning from
natural robust societies.

Successful systems (evolution
time)

& Ant - based models have

> successfully been applied to
i solve optimization porio, 1996;
Botee, 1999] and networking [Bonabeau,
S 2000 problems, among others.

Bees’ setting and objectives in foraging isecky, etai 1991 resembles disaster
relief response scenario (collective decision-making).



Problem: Information Overload

m Hundreds or Thousands of first
responders operate sharing
couple of voice channels (radio,
CG”-phOﬂGS) [Domel, 2001]

http://www. hoIIandsentmeI com/nmages/031 503/Borculof|re4 jPg

m If technology provides a mean to enhance delivery and media of
information, we envision this problem would increase



Information Overload: Ants

Analogy (Ants’ alarm propagation)

Division of Labor; each ant “has”
a threshold for each stimulus
(pheromone).

When stimulus is greater than
threshold the ant will be on
“alarm” mode.

Centels ants detects a hazard and
release  “alarm”  pheromone
(volatile).

Each pheromone release will last
for a limited time; seconds or
minutes.

The heterogeneous response to
alarm pheromone avoids all ants
react immediately (good or bad?).

Idea:

Actors will propagate information

received only if the stimulus,

i.e.,

“quality of information”, is greater than
his/her threshold for that type of

information.

Avoiding cascading effect; controlling

information overload.

X-F-



Natural System: Honey Bees

O\
At hive unloading )

At hive unloading
nectar from B

(Hg)

nectar from A
Honey Bees (Apis melifera) (Ha)

Foraging Model [Seeley, 1991] ‘—
p3

f A f.B

1-f, B
PN
Following

fyA(1-F A) other dances fyB(1-f,B)
(F)

Dancing for A Dancing for B
(Ba) (Dg)

EFNCENY (EAEN:)

p2 p6

The system evaluates
ALL the information,
though individuals
evaluate only partial

information SOlzrc)eA
A

Foraging at nectar Foraging at nectar

source B

(B)




TECLab/SONIC Projects
on Enabling Networks

Networks to enable Cyberinfrastructure, NCSA/NSF

Emergency Response Networks, NSF-ITR

Transnational Immigrant Networks, Rockefeller Foundation
Economic Justice Networks, Rockefeller Foundation

Communities of Practice Networks, Procter &Gamble

Food Safety Networks, UIUC Cross-Campus Initiative & John Deere

Global Supply Chain Infrastructure, Vodafone



INTERACTION NETWORKS
Non Human Agent to

Non Human Agent
Communication
V.

Non Human Agent
(webbots, avatars, databases,
“push” technologies)

To Human Agent

ﬂm

ot I

/-

>

Publishing to
knowledge reposuoryﬂ

¥

s

||'
4

Retrieving from
knowledge repository

)

Human Agent to Human Agent - ..
Communication

Or

Wy
Source: Contractor, 2001




COGNITIVE KNOWLEDGE NETWORKS

Non Human Agent S H.._..

Perception of Resourcesl

in a Non Human Agent
A

Human Agent’s Perception of
Provision of Resources in a
Non Human Agent

¥

s

|
|
Iy

[

Non Human Agent’s
Perception of what a Human ¥e-*%
Agent knows

)

Human Agent’s Perception of
What Another Human Agent
Knows

Or

e

Source: Contractor, 2001
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Human A | Human B | Human C | Non Nelg
Human Human

Agent X | AgentY

A

Human A

Human B

Human C

Non Human
Agent X

Non Human
Agent Y
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WHY DO WE
CREATE,
MAINTAIN,
DISSOLVE, AND
RECONSTITUTE OUR
COMMUNICATION AND
KNOWLEDGE NETWORKS?



Monge, P. R. & Contractor, N. S. (2003). Theories of
Communication Networks. New York: Oxford University
Press.
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PETER R. MONGE
NOSHIR §. CONTRACTOR



Why do actors create, maintain,
dissolve, and reconstitute network
links?

m [heories of self-interest

m Theories of contagion
m T[heories of social and m Theories of balance
resotree exchange m Theories of homophily
= Theories of mutual m Theories of proximity
Interest and collective _ _
action m Theories of co-evolution
Sources:

Monge, P. R. & Contractor, N. S. (2003). Theories of Communication Networks. New
York: Oxford University Press.
Contractor, N. S., Wasserman, S. & Faust, K. (in press). Testing multi-theoretical

multilevel hypotheses about organizational networks: An analytic framework and
empirical example. Academy of Management Review.



Co-evolution of knowledge networks
and 21 century organizational forms

m NSF KDI Initiative 1999-04. P1: Noshir
Contractor, University of Illinois.

m Co-P.I.s: Monge, Fulk, Bar (USC), Levitt,
Kunz (Stanford), Carley (CMU), Wasserman
(Indiana), Hollingshead (Illinois).

m Three dozen industry partners (global, profit,
non-profit):
¢ Boeing, 3M, NASA, Fiat, U.S. Army, American

Bar Association, European Union Project Team

Pew Internet Project, etc. N '-j;.;



Public Goods / Transactive
Memory

—Allocation to the Intranet

Transactive Memory
Perception of Other’s

Knowledge
—Retrieval from the Intranet Communication to
—Perceived Quality and Allocate Information

Quantity of Contribution to

\ Communication to

Retrieve Information

the Intrapet /

Inertia Components

—Collaboration

Social Exchange
- Retrieval by coworkers on
other topics

—Co-authorship

—Communication

Proximity S
-Work 1n the same location SONIC




Motivation for Information Retrieval in Knowledge Networks

1. Social Communication 0.144

2. Perception of Knowledge
& Communication to Allocate 0.995

3. Perception of Knowledge & Provision 0.972

4. Perception of Knowledge, Social Exchange,
& Social Communication 0.851

5. Perception of Knowledge, Proximity,
& Social Communication 0.882



3D Implications for
Enhancing Networks

iIscovery: Effectively and efficiently foster network links from
people to other people, knowledge, and artifacts (data
sets/streams, analytic tools, visualization tools, documents,
etc.). “If only CECCR knew what CECCR knew.”

jagnosis: Assess the “health” of knowledge networks - in terms
of scanning, absorptive capacity, diffusion, robustness, and
vulnerability to external environment

esign or re-wire networks using social and organizational
incentives (based on social network research) and network
referral systems to enhance evolving and mature communities.



Discovery - IKNOW Demo

POT-SHOTE W ©27

| WANT
TO REACH
YOUR MIND—

WHERE
15 1T
CURRENTLY
LOCATED?

http://iknow.spcomm.uiuc.edu
Use courtesy logins and passwords provided on the website




Diagnosis - Scanning

Scanning from many sources (such as countries)

‘9@
o

Rest of Network

Country codes indicated
in nodes




Diagnosis - Absorbent Star

Absorbent star links external experts to internal network

Absorbent
Star

> ... Restof
Network




Diagnosis - Diffusion

Internal cluster not connected to the rest of the internal network

Rest of Network

Isolated
Internal



Diagnosis - Robustness

Internal network not robust to loss of I,




Diagnosis - Vulnerability

Internal network vulnerable to external expert E,




Design

»Design "small world” external networks
for exploration of disruptive technologies

»Design "dense” external networks for
exploitation of existing technologies

»Design "star” external networks for
mobilization of incremental, non-disruptive
technologies



Summary

The Lovegety and SNIF underscore 215t century aspirations for
more effective networking.

Recent advances in cyberinfrastructure development provides
the technological capability to more effectively leverage our
networks.

Recent advances in communication networks research provides
important insights into the social and organizational motivations
that explain how we leverage our networks.

We are poised for the design, development, and deployment of
large scale socio-technical network referral systems as part of
the next generation public health cyberinfrastructures.



Science of Networks in Communities

nosh@uiuc.edu
www.uiuc.edu/ph/www/nosh




