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Computmg the Future

To

Astronomical
Volumesoof
Data

ICNC 2015 Anaheim, CA.



We think differently in different
situations.

Scientific Theories

EVERVYBODY WHO WENT TO
THE MOON HAS EATEN
CHICKEN!

COCD CRIEF.
CRICKEN MAKES
You CO 1O
THE MOON!

New SoeientiftcrPringiple.

ICNC 2015 Anaheim, CA. 4



We think differently in different situations.
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Fundametitals L. Actido\.

Connecting 1 DN O K D %1 Résdviedas R
Effectively, Efficiently, and Promptly
In given Situations.
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Actualization:
Vitality
Self sufficency

-5
Authenticity
Hlayfulness
Meaningfulness

Current
Social Networks

a Important
e Unsatisfied
Needs

Alr, Wat‘;’:.y::)‘::?l.glsc:cl?::‘g;cp, Sex s . Tlme to FOCUS
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How can we define Needs?

Need = f (person, context)




Major transformation in human
history are a chronicle of

| 26 t S2LJ SQA&
connectedto Resources.
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lisruptioﬁ Food

Hunter Gatherer:
You went to Food.

are.

ICNC 2015 Anaheim, CA.



Disruption: Communication

Until 2000, you
went to make a call.

Now the call
goes wherever
you are.

ICNC2015Anaheim, CA. 11



Disruption Currently Happening

Until recently, you
were a folder.

Very Soon Youare Your Data
k,) B W W 'F

J‘*g ‘.;3 . ’:
(o

ICNC 2(



We Live In Dynamic World.
-

CyberSace

ICNC 2015 Anaheim, CA.



2 K| »

It's estimated that

2.5 QUINTILLION BYTES

40 ZETTABYTES

of data will be crested by I
2020, an increase of 300 §
times from 2005

of data amw created each day
. .

FOURV’s
of Big
Data

Foom teaffic patterns snd mussc downioads (o web
hestory and medecal recoeds, data & recorded
stored, aexi-analyzed 10 enabie 1he techndiogy
ANG Services that the workd relies On every day
But what gactly |5 big data, and how can these
massive amounts of data be usad?

6 BILLION
PEOPLE
b

ell

Most companses in the
LS, have at least

100 TERABYTES

As » leader in the secior, 1BM data scientists
break big data (nto four dimensions: Yolems,
Velocity, Yariety and Yeracity

WORLD PSPULATION: T BILLION of data stored

ve close to Depanding on the industry and oegan zation, bg

dMa sncompasses infeermstion fram v ltipie
Indernal and extennad soueces such as transactions,
re pressre e med|a, entarpnoe content, Seesors and
Mool Savices Companies can leverags dsta to
adapt their products and services 1o better meet
customer needs, optimize operations and
infrashruchire, and Bnd New Sources of revernos

Velocity

ANALYSIS OF
STREAMING DATA

By 2015

4.4 MILLION ITJ0BS

will Be crestad giobally to supooet big dals,

with 1.9 millon in the United States

By 2016, it is projected
there will be

18.9 BILLION
NETWORK
CONNECTIONS

- AR

almes

Sowrcen: NcXormoy Gioba! Insstute, Switer, Cisco, Gartrer, EMC, SAS, 1BM, MEPTEC, QAS

- CA:

L Y LI NIk IG

| DIFFERENT
: FORMS OF DATA 3

|

|
NTENT ¥ y &
T ) ¥ &

on Facebeck
every month

N0 3 AN TWEETS
100 MILLION TWEE

are sant per day by about
million monthly active

B | 3 Poor data quality costs the US

UNCERTAINTY
OF DATA

in one survey were unsre of
how much of ther data was
inaccurate




Where do most Data Scientists apply
their Magic?

TIA NI
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We live ina targetedworld. Advertisersneed
efficient ways to sifcthseugh the volume of data.




Should we use BIG Data to solve
BIG PROBLEMS

Time iIs right

ICNC2015Anaheim, CA. 16



ThHe mostiFundamental 4 L
Problermini SGCiehETY:

Connecting 1 DN O K D % Résdvizdes K
Effectively, Efficiently, and Promptly
In given Situations.

ICNC 2015 Anaheim, CA.



Published first in 1942

Theory of Control
and Communication

CYBERNETICS in
LErE BT ks e Animals
Machines
Socleties

Norbert Wiener 015 Anaheim. CA. .



Cyber

ADesired state (Goal)

ASystem model and Control Signal
(Actions)

ACurrent State (using multimedia data

5 101

((D
(fD
((6(0
(%

Disturbance

Control
Reference : Ketuial
input Error S|/gnal o v
(Rasirad) / / (Controlled
V/ / + variable)
Controller _’i Controlled
= Plant
Sensor /
Transducer
Feedback |

ICNC 2015 Anaheim, CA. 19



Input
Computed
using System
Model

Feedback

Output compared with
desired goal

Actual
System

ICNC 2015 Anaheim, CA.

Output
Observed
Continuously
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Causality and Models

A Causality(also referred to asausation is the
relation betweenan event (the causg and a
second event (the=ffect), where the second
event Is understood as a physical
conseqguence of the first

ICNC 2015 Anaheim, CA. 21



Correlation is Not Causality

Correlation Hypothesi
(insight)

Test Experimeng®&

ICNC 2015 Anaheim, CA.



Correlation is Mother of Causality

Causality Hypothesi

k|

Test Experimeng®&

ICNC 2015 Anaheim, CA.
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Causality is about Event Strean
L 4

SasanianS ,g

1

P ¢ . > h -t

Global Climate, Human Evolution and Civilization

{years before present)

10,000 9x ll 8 II 0 7K ll 6 !"",I‘I 5,000 4,000 3,000 Il. U

I ? S I
H Q Pmmnq
l ‘% e ﬂ L llm prn\
Animal domestication  Organized Clﬂﬂ Pyramids Bronze Athenian r
and simple agriculture  Agriculture Domestication of Age in Democmcy
well-essablishad China
horses ‘K Classic Industmliz.nlon
Maya

Mobam

1,000,000 (years before present) 500,000 100,000 (o)

| I | I | II.- I 1 | RRAARRAAA! )
e

dm

Late Pleistocene Interglacials

Global Climate
Temperatures

8““*’9 (EPICA) |

L | | | | =1 L | | | |




Events: Points and Intervals.

0 puallse »
10w 142 000 L0303

10 mallica
2249 23 uullion
S0 000

oves | sullson
<1 Y anllion

Total death toll: at least 34 million in pre-Communist period,
atleast 50 million in past 135 years counting Great Leap Forward

Note: The rumber of chamber victions iy often 2t beast 10 times lacper than the death tell

QING DYNASTY (1644-1911)

1650 1o 1150 180 1850 19200
Shunzh 1644-1681

Kange 1662-1722

heng 17231738
Qarkang 17361795
Nazing 1796-1020
Daogueng 16211250
#ianfeng 1651-1461
Tangahi 1062-1874
Gungxu 16751908

Xusmeng 1909-1513

ICNC 2015 Anaheim, CA.



Traditional Social Systems

AModels of Systems were difficult to
form.

ACurrent State of the system could not be
determined.

AwSI f UOAYS Wl OUAZYya.
iImplemented.

ICNC 2015 Anaheim, CA. 26



A Social models can be determined using
warehouses of Big Data.

ASocial observations are now possible
with little latency.

A Actions could be targeted to precise
sources.

ICNC 2015 Anaheim, CA. 27



Database Systems

EventShop : Global Situation Detection

Data

Ingestion Predictive

Situation

@ @) e

T

Social Netwo

Environmenta
Sensor Devict

‘,/

and

aggregation Recognition

Evolving Global Situation

Need Resource Matcher

c—————————————

ternet of Things

-

|
Wearable Sensors :
|
]

\I

AV}
sl

Calendar

"

---------- Data Source

Personal EventShop

Persona

volving Personal Situation

28




/4

Eventshop

Billions of data sources.

Environment for
Selecting, and
Combining
appropriate sources to detect situations.

Prediction for Preactive actions

Interactions with different types of Users
Inspired by Photoshop

ICNC 2015 Anaheim, CA.
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Basic EventShop

A Tie in the terabytes of dat@enerated
by different sources, sensors and
humans on a plane of space and time |
grid structure called ¥nage (Event
Image).

A Provide a platform for researchers and
analyststo detect situations, patterns
such as natural disasters, social
movements, business planning etc.

A Take actioron theanalyzed data to the
right audience through mails, tweets,
SMS and other channels.

ICNC2015Anaheim, CA.



Challenge: Unifying Multimodal Big
Data

Mg dets SC01 1 Burops Technologhes, INEGH . o 1Ll

(b) Census data (Source text f||e) 0 N (sodrdel: Owitter strear@) N

“.’"*mm ,,,,,,, 7 Tempeel Mo et @001 Burape Technologies, NBOH - i ot s =Sy T el

d) Cloud cover (Source Satellite imagery) (e) Predlcted hurricane path (source: KML) (f) Open shelters coverage(Source KML)

ICNC 2015 Anaheim, CA. 31



Unified Basic Representation is annkage

0 20 30 4 5 60

A Spatial Representation i 2-D or 3-D Grid
A Intuitive query and mental model
A Visualization

ICNC 2015 Anaheim, CA. 32



Functional and System Requiremen

A Domain Independent A Streaming Data

A Uniform Data Model A Continuous Queries

A Expressive Operators A Real-time Processing

A Declarative Design A Large Number of
Streams

A Large Number of Queries

ICNC 2015 Anaheim, CA. 33



jsLINB_AJAX_ Builder -- jsLinb Examples - Mozilla Firefox

-,
Q IF‘ ol aae Q
-

Edt View History Bookmarks Tools Help
SLINB_AJAX_Builder -- jsLinb Examples

€& 2 uge. ics.udh.edu/eventsh -1
SN—"
( N . 1
Registered Queries b) O erators
QID Status Query String 7 ON) H s/ ; " ﬂ l 7Exscute ]
4 stopped grouping(agg AggSUM(filter_c Operators ‘17 . z Q “‘ a 'LC [ ok Actiont] pan el
™ 13 stopped agg AggDIV({(spchar.sptisum( L - L Sl =3
14  running spmatching. fromFile_ds14 t
o =
uery c) Intermediate

Registered queries
|

’ Execulel Stop \

ource Panel

Source Name SourceID  Status
™ Twitter-Obama 0 Available
™ Twitter-Happy 1 Available
™ Twitter-Sad 2 Available
CSV-Population 3 Available
Visual-Pollen 4 Available
Visual-Infrared 5 Available
Visual-AQI 6 Available
Twitter-Asthma 7 Available

™ KML-HurForecast 8 Collecting..
™ KML-Shelters 9 Available
I Twitter-Hurricane 10 Available
I™ Visual-Flood 1" Available
™ Visual-HurStorm 12 Available
™ Visual-Fire 13 Available
~ Simulator-Hurricane 14 Available
|| View Data Source ||
!Add New Data Source

query panel

JData-source panel

.
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, S . L Tamoico Map data ©2011 Europa Technologies, INEG! - T of L
Zoom:1d Sd 1m 3m &m 1y Max ® Value 0.78 | 11:4S October 04, 2011
‘Timeli
J'n eling
0.
0.0
' ' ' '
SatOct1 Sun Oct 2 Mon Oct 3 Tue Oct 4
Numerlc Numeric value i
Output Hide Visualization Disable maps Hide Timeline
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nb Examples - Mozilla Firefox

File Edit Miew History Bookmarks Tools Help

| [ jsLIME _a3a%_Builder -- jsLink Examples

€& > l@ lacalhost: 8080/ eventshop)

Registered Queries

I | Qb | Status Query String

4 stopped groupingiagy.AggSUTter_c

o3 stopped ago.AggDVi(spochar.sptlsumg

Data Source Panel

Twitter-Thaif|
I [Twitter-Sad 2 Available
I |cev-Population 3 Ayailable
I~ [Wisual-Pollen 4 Available
I wisual-Infrared 5 Available
I [Wisual-adl 5 Available
T = 7 Feailable

il

KL Shelters |jo cfing. |

™ [Wisual-Flood

I wisual-HurStorm 12 Collecting.
™ Wisual-Fire 13 Collecting
I |CSv-Traffic 14 Available

Wiews Data Source
Add Mew Data Source

Operators V . E Execute
|
Query

)
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File Edt View

| B2 cun.com - Breaking News, U.5., Warld, .. | [jsL1nB_A2AX_Builder - jsLinb Examples

iistory  Bookmarks  Tools

inb Examples - Mozilla Firefox

Help

€ [# localhost:s080feventshopf

Registered Queries

QD Status

Execute

Query String.

4 stopped grouping(agg.AggSUM(filter_c
13 stopped agg.AgoDIV((spchar.sptisum(
15 running agg.AggSUB(dsS,q14)

18 running grouping_g17

| [ stop |
Data Source Panel
Source Name  Source D Status
Twitter-ThaiFlood |0 Available
Twitter-Happy 1 Available
Twitter-Sad 2 Available
csv-Population |3 Available
Visual-Pallen 4 Available
Visuaknfrared |5 Available
Visual-AQI 6 Available
Twitter-Asthma |7 Available
KML-FloodedAreas 8 Available
KML-Shelters ] Available
Twitler-Hurricane 10 Available
Visual-Flood 11 Collecting..
VisuakHurstorm 12 Collecting
Visual-Fire 12 Collecting
CSV-Traffic 14 Avallable

| viewData Source |

|d NewData Source |

> ” [& Debug- SLNDri...

<[

Operators § ?

e enrpe

Query

(om(e
N
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{

Execute |

| 2 e—
| Take Action!
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Numeric
Output Hide Visualization Disable maps Hide Timeline

2 Windows C... [ & Cipocuments .. \Documents ... ) 2 Firefox

MicrosoftP... ~ | [0 architecture.do... | B

(;m 2:41PM
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pimsila

RT @SocLifeMetworks: (Dpimsila : (TEST QMUY #3LN): Mearest

- flood shelter. aaedanaunas

shelter thaiflood.com/data php?id=877 cc (2prime2208

SocLifeNetworks
MattaChu : (TEST QMUY #SLN) Mearest flood shelter;: wan@idm
wruwas shelter thaiflood comfdata php?id=877

SocLifeNetworks
waiwoon | (TEST QMUY #SLNY Mearest flood shelter; wan@dmnem
way shelter thaiflood.com/data php?id=877

SocLifeNetworks
Phitchy_Forcez : (TEST OMLY #SLM). Nearest flood shelter: Fa
Ll A fiuunw shelter thaiflond comddata php?id=356

SocLifeNetworks
AN _TAAN - (TEST OMLY #SLM). Mearest flood shelter: Fmuiuria
shelter thaiflood.com/fdata php?id=7

SocLifeNetworks
knmkppss : (TEST OMLY #SLN): Nearest flood shelter. Savfud
widin 2 duun shelter thaiflond corvdata php?id=343

SocLifeNetworks
_8777  (TEST OMLY #SLN) Nearest flood shelter Saviufiudn
| Huuw shelter thaiflood com/data php?id=349

SocLifeNetworks
pokthanate : (TEST OMLY #SLN) Mearest flood shelter;: aan@idsa
wauwnas shelter thaiflood comfdata. php?id=877

SocLifeNetworks
pimsila - (TEST ONLY #5LN): Nearest flood shelter: ammiauweau
way shelter thaiflood.com/data php?id=877

SocLifeNetworks
snook_sone ; (TEST ONLY #5LM): Mearest flood shelter, Jaun
w2 duuiw shelter thaiflood . comidata php?id=326

SocLifeNetworks
appleplease | (TEST ONLY #SLN): Mearest flood shelter: Jauun
wri shelter thaiflood.com/data.ohn?id=7
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Time for Disrupting the Undisrupted.

Invented in 18816 Hdagwaiichargeduriuch sincel d.940.



Smartphone is the Personalized 24/7
Recording Stethoscope

Finally Entering 21% Century.

ICNC 2015 Anaheim, CA. 38



A SaotidPRrbhlemAAsthajalAllergies

Indoor Allergens

N P
'

Chemical Irritants

%‘

Asthma Triggers

Outdoor Allergens

| Air Pollution
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EventShop: Allergy Threat classification

U

/ $Ricocge @ evenishep A= e T,

L C @ auge.ics.uci.edu/eventshop/

l_wqms

| @D | St Query String — S S
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1|13 |swonpec 399 AggD(sponar sptisum(ag s e Actr
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