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Outline

» Introduction
» InSciTe Advanced System (2012)
» InSciTe Advisory System (2013)

» Demonstration
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Introduction - Technology Intelligence(TI

— Activity that enables companiesitentify technological
opportunities and developmeniat couldaffect the future
growth and survival of their businesses

— Aims tocapture and disseminate the technological
iInformationneeded for strategic planning and decision
making

— Effective Tl capabilitieare becomingncreasingly
Important,as technology life cycles are shorten and
business becomes more globalized.

— S0, we have been developing a Tl systeraciTe, since
2010

— InSciTe:Intelligence inScience andechnology

t:. InSciTe Hildesheim University 7



Tl System - InSciTE"

 We have been developing InSciTe System since 2010.
— InSciTe (2010)

* The First Tl system using Semantic Text Mining Taghes

— InSciTe Advanced (2011)

» Focused on predictive analysis based on TLCD(Tdolgyd.ife-
Cycle Decision) Modt

— InSciTe Adaptive (2012)

* Focused on adaptivity as well as insight on eacher
» Mobile application (Android platform)

— InSciTeAdvisory (2013)

» Focused on prescriptive analysis.
* Mobileand Web based application.

http://inscite.kisti.re.kr
£ InSciTe
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Similar Projects

 CUBIST(Combining and Uniting Business
Intelligence with Semantic Technologies) — EU

m Led by Sheffield Hallam Univ., Ontotext, and SAP
m 15t CUBIST workshop in July, 2011
m For better Semantic Web search

m Aims to develop new ways to interrogate not only the
massive volume data on the Internet, but also analyze
the different formats it exist in — such as blogs, wikis,
and videos.

j:_;. InSC|Te Hildesheim University



Similar Projects

« FUSE (Foresight and Understanding from Scientific
Exposition) - USA
m Broad Agency Announcement (BAA) Released by
TARPA at Sep. 14, 2010

m Kick off meeting in summer, 2011

m Seeks to develop automated methods that aid in the
systematic, continuous, and  comprehensive
assessment of technical emergence using information
found in the published scientific, technical, and patent
literature

j:.;‘- I n SCI Te Hildesheim University 10
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InSciTeAdaptive

e InSciTe Adaptive
— SupportR&D strategy plannindased on analysis of

technologies and organizations from textual documents.

— |s adaptive to users and givessight whenever users act.

— Consists of 8 services including an automatic report
generating servic

— Can be downloaded at Google play.

> Google play Eu

InSciTe Adaptive
KISTI
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InSciTeSystem

echnology Intelligence Services
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Internal Structure

o Text Analytics + Semantic Analytics

Annual Trend Analysis

Element Analysis

Maturity Analysis

_l)\gent Level Analysis L
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:
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Text Analysis System

SINDI-COR SINDI-LINK
=1 Post-Management &

Export

: Runtime Moniloring Huntime Moniloring, :

Performyanc Evaloation & Refimenoeml

Test Collection
Construction Tool

.E; InSciTe Hildesheim University 15



Text Analysis System

The 1Phone is a line of smartphones
designed and marketed by Apple
Inc. It runs Apple's 10S mobile
operating system, known as the
"IPhone OS" until mid-2010, shortly
after the release of the iPad. The
first generation iPhone was
released on June 29, 2007; the most(
recent 1iPhone, the sixth—generation

iPhone 5, on September 21, 2012.
The user interface is built around

connectivity (2G, 3G, 4G, and|LTE

the device's multi-touch screen, |
including a virtual keyboard. The

Entity Extraction &
Semantic Relation

iPhone has Wi-Fi and dellulas-|

STN K
i ' H“n..m.;;..,m.-..u
[ | |
| smm-ﬂﬂJJ—L SINDI-LINK 1

£ InSciTe

isAD%/main iPhone OS

iPhone

10S
> O S\"
isADomain

Mobile operation

system

I
]
LTE

smartphone

evelop

iPhone 5 iPad

velo
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Cellular
connectivity

M

Virtual keyboard

Multi—-touch

screen

1 oma

\ User interface
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.

Performance Fyaluation & Refinement
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Ontology Scheme

hasCustomer
Person sue
found
invest
takeover

competeOrg
1sSimilarOrg
supplement
collaborate

competeByLaw

useTech 1sADomain
develop succeedingTech
substitutedForTech
elementary

part of
succeedingProduct
substitutedForProduct

sell
announce
produce isATech
competeProduct consistTech competeTech
similarProduct : B T 0gy converge
« - similarTech
consistProduct
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Statistics of Source Documents

Text Data to Ontology

498,361,449 Triples e
technical terms 43,201,941 o= f;g _— %ﬁx ““““““““““
products 62,327,156 [ smbi-corEll @ O(\Z» e
Dersons 25’ 1 107360 . :_-\ ............. - vﬂmn&lmmm
organizations 40,993,708 rﬁ E oo e

| sopueras :
locations 50,350,884 (e d — e
9,765,199 7,615,819 5,268,696
Scientific Papers US/EU/PCT Patents Web Documents
(2001 ~ 2011) (2001 ~2011) (as of Nov. 13, 2012)

Automatic Enrichment of
Semantic Relation Network and Its
Application to Word Sense Disambiguation

L Ird tates Patent (1 Patent Number: 5,723,765
oy

Hildesheim University
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InSciTeAdvanced services

J_

Overall Analysis

£ InSciTe
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Technology Centr
Analysis

InSciTe Adaptive

Technology Analysis Report

2013.02.18
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InSciTe service —Technology Navigatiol

InSciTe Adaptive

Objective

. Technoloay Navigation
— General/overall analysis of (Technology Smartphane
. ]nsight m‘;rllephone can be considered to be high on current interest of
user interested technology e

Adaptive

 Insight

— Provides users with trends on
commercial, social, and
scholar interest.

1 ox9:15TH

Eh, InSciTe Hildesheim University 29
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InSciTeservice — Technology Trends

=

. kisti.re.kr

* Objective
. . [echnoloay Trend
— analysis of current maturity — EEEEEEEEE

]nsight The Smartphone is a technology of which investment opportunity is
high from the viewpoint of technology trend.

level of technologies
 Insight
— guiding user to technologies

Adaptive

Sartphone

Smartphone

Main Information

=z

. . g v
=
=

a v
s
o

Z v
. . . s
[C)

G Vi
2
£
=
N 3D Printing E
expectations von f
Wireless Power . =]
Hybrid Cloud Computing gg’g;“;’;:;ﬁgpme“"‘g z
P Private Cloud Computing =}
e Do Application Stores I
ig Data Augmented Reality ]
Growdsourcing In-Memory Database Management Systems g
Speech-to-Speech Translation , Activity Streams 5

Silicon Anode Batteries ntermet NFG Paymi 2 Wi o
Natural-Language Question Answering V"8 Audio Mining/Speech Analytics & Dual |
Internet of Things Cloud Computing 8
a
Mobile Robots Machine-to-Machine Communication Services
Autonomous Vehicles Mesh Networks: Sensor
30 Scanners Gesture Control Predictive Analylics
Automatic Content Recognition ke oect Recagri on Chip
peech Recognition Chip
Gonsumer Telematics
) ) Idea Management
Volumetric and Holographic Displays Blometic Authentcatibe Method
3D Bioprinting, In-Memory Analylics < or Ef o Autnanticstin Methocs :
Quantum Computing, y onsumerization A
Human Augmentation T‘: M:'::cs, ) Media Tablets
Home Health Moritoring Mobile OTA Payment IRRUPTION FRENZY TURNING SYNERGY MATURITY
Hosted Virtual Desktops (GILIDED AGE) POINT (GLIDED AGE)
Virtual Worlds z
Asof July 2012 TIME
Peak of
Technology I Trough of " Plateau of LESS THAN 2 YEARS MORE THAN 10 YEARS
inflated isilloe; Slope of Enlightenment ivi
Trigger Expectations  Disillusionment Productivity
time V
Plateau will be reached in: obsolete

Olessthan2years ©2to5years @ 5to10years A morethan 10years @ before plateau

. InSCiTe Hildesheim University 23



InSciTeservice — Agent Level

InSciTe Adaptive

* Objective

Aagent Level

— analysis of major agents on  FEEEEEE

[nsight Microsoft, Nexstep and Research In Motion has mainly contributed for

development of Smartphone, and Microsoft, Nexstep and Research In

aC ad e m i C a n d i n d u St r i aI p O i n 't Motion should be cansidered as leading organizations in recent.

If your work on Smartphone is related mainly to the industrial aspect, Microsoft, ¥
- .
of view e EB)
@ |
Microsoft Smartphone

Main Information

=
Organization
n B o wahsne (22%)

Extensible Markup Language
(1.5%)

Insight

Application Pragram (1.3%)

— discovering benchmarking . =
organizations for academic =~ . | [T

and industrial aspects .

Nexstep
Microsoft

on %)
RARIRIN - o+ 26.06 201% 9200% ; e Storage System (0.7%)
L. A A ~ I
o T 0 s @ 7 s
Wireless Network (0.7%)
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InSciTeservice — Report

o Automatically generated report

#® REPORT lad ® REPORT lad
—
MisTi
InSciTe Adaptive
Technology Analysis Report
Smartphone
I S -T Ad = 1. Introduction 3
nSciTe Adaptive
. 1-1 Definition 4
TeChnOIogy AnaIySIS Report 1-2 Overall Technology Analysis 4
2. Technology In-Depth Analysis 7
2-1 Technology Trend Analysis 8
2-2 Elementary Technology Analysis 10
2-3 Convergence Technology Analysis 13
3. Organization / Nation In-Depth Analysis 15
3-1 Organization Level Analysis 16
3-2 Nation Level Analysis 17
3-3 Organiztion Partners Analysis 18
4. Roadmap and Conclusion 19
4-1 Organization Roadmap 20
2013. 02. 18 4-2 Conclusion 23
5. References 24

InSciTe Adaptive Technology Ana
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Value Pyramid

Search |
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InSciTe Advanced
(2012)

Hildesheim University
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InSciTeAdvisory

* InSciTe Advisory

— Provides a selected researcher wiibhv to improve his/her
research competitiveness.

— Recommendsole model researchewtho are advanced to
and could be followed by the researcher.

— Recommendfuture research plans to reach to the rese
level of the role model researchers, based on 5W1H
guestions.

— Consists of two main services includidgscriptive
analytics and prescriptive analytics

t:- I nSC|Te Hildesheim University 28



Value Pyramid

Search |
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InSciTe Advisory
(2013)
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Value Pyramid

How can we
make it happen?

Foresight Prescriptive
What will :
happen? Analytics

Lu . .
= Predictive
< Why did it Analytics
Insight < happen? InSciTe

Analytics

?

happened” ——

Hindsight Descriptive Advanced
Analytics

Data Analysis Steps for Business Intelligence

DIFFICULTY

£ InSciTe Hildesheim University 30



Technical Trends in 2013
e 2013 Hype Cycle for Emerging Technologies

Consumer 30 Printing
expectations rmihcation
‘ Big Data Wearable User Interfaces

Complex-EventProcessing
Content Anatylics

In-Memory Dalabase Management Systems
Virtual &ssislants

MNatural-Language Queshion Answering

| Infernet of Things —
Speech-io-Speech Translation

Mobile Robots

3D Scanners

Meurobusiness

Blochips

Aulonomous Vehicles

Augmented Reality
Machine-to-Machine Communication Services

KMabila Health Manitarnng

Frescriptive Analyvtics

EF'rﬁdln:h'.raﬁnaI!.rhtﬁ

Speach Recognition

Location infelligence
Consumer Telematics

Biometric Authentication Methods
Enterprise 30 Printing

Activity Streams

Gesture Cantrol

in-Memery Anaytics

Virtaal Reality

Elactrovibration
Volumatric and Holographic Displays
Humian Augmentation

Brain-Computerintarace
30 Bioprinting

Cuantified Sell

Quantum Compuling

Smaft Dust
Bioacoustc Sensing
As ol July _2'013
Innovation Peak of Trough of Plateau of
A Inflated ki Slope of Enlightenment
Trigger E’EP'.’P“E ons Disillusionment Productivity
ti |
Plateau will be reached in: sheoleta

O lessthan 2years ©2toSyears @ 5to 10 years & morethan 10 years @ before plateau

e
v
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3 Phases of Business Analytics

« Descriptive Analytics: A set of technologies and processes
that use data tonderstand and analyze business performance

* Predictive Analytics. The extensive use of data and
mathematical technigues tmcover explanatory and
predictive models of business performaregresenting the
Inherit relationship between data inputs and outputs/outc

* Prescriptive Analytics: A set of mathematical technigues that
computationally determine a set of high-value alternative
actions or decisiongiven a complex set of objectives,
requirements, and constraints, with tiweal of improving
business performance

A cross-brand team from IBM (Irv Lustig, Brenda Dietrich, Christer
Johnson and Christopher Dziekan)

3:3 I nSC|Te Hildesheim University 32



Temporal Perspective

e Descriptive Analytics

- T

past today future
* Predictive Analytics
past today future

* Prescriptive Analytics

action
A
< B >
C
ture
past today futur

Gartner

j:_;. InSC|Te Hildesheim University 33
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Related Work

 IBM: Tax Revenue Collections in NY State (2010)

— Problems: Dynamically changing situation for taxgayof
Interest (Move or disappear, File bankruptcy)

— Prescriptive analytics: creation of a sebpfimal strategies that
respond to the constantly changing information amcertainty
about delinquent taxpayers

e AYATA: OIil & Gas Companies (201

— Problems: Billion-dollar decisions about when arfteve to drill,
how many sites to develop, and how to produce fmaurtiple
wells.

* Big impact from every decision, with the high cost of drilling and
completing wells

— Prescriptive analytics: showirige impact of each decision so
operations managers can ensure future productigmubu

j:.;‘- I n SCI Te Hildesheim University 54
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Screenshots: Researcher-centric Anaf§/5|s

l"SCiTE Search Researcher

Andrew Warhola

Andrew Warhola >

Name Andrew Warhola
emall (2] Andrew Warhola @tsinghua.ac.

Depree

Affliation : - Selected Researcher

H-Index

Citation
= of Papers

= of Patents

Candidates

KiSTi Z=uepiegsars

Sﬁ'\, InSciTe Hildesheim University 35
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Screenshots: Descriptive Analytic

4 & 1nSciTe

Descriptive Analytics for ?Mvice >

Activity History RO Detall Researcher Power Index O Detail

= Scholar Activity mm (arrer Activity == Industrial Activity 0‘ Al (" Hectron apy pif'
(" Transmission Electron Microscopy %2l (1 |
Paper Published
O\ sarainea £ Auc ez
ﬂ O ‘ — Commerciality TeCh n0|ogy
Selection

SupplyDemand Scholarity

L . ‘ MarhetShare
Activities in Scholar,
Career, Industrial
perspectives -
T T T PartnerTrend . -
2006 2007 2008 2009 2010 "
Researcher
1:0-20%  2:21-40%  3:41-60%  4:61-80%  5:B1-100%
L ,1, Power Index of
In the last three years, matsushita takuya s activities have been focused on EGTA, DG, High-resolution Tr Emergability Durability
ansmission Electron Microscopy technelogies. matsushita takuya's major activity is Paper,Patent. 9 measures

&) MW metswshitatabuya (@ A

ﬁ;‘\, InSciTe Hildesheim University 36
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Screenshots: Prescriptive Analytics

Role model group and
its characteristics w.r.t a
selected researcher

Prescriptive Analytics for

 matsushita takuya's fole Model Grouy

Roke Model Group Role Model of matsushita tahuya is the 15t group of the top, where the Role Model group includes matsuzaki ka
iseferagullari | , etc. The average of their power index s 97. The common technologies are /15,

Worst r = tran icroscapy, D,

My Pasition &

For matsushita takuya toreach the Role Model Group, Scanning Electron  Ta join the Role Model Group selected by matsushita takuya, cooperation with moore stephen james,matsuyamanobuhito, miki nobuyuki, monte
Microscopy, XPS, X-ray Photoelectron Spectroscopy technology must  z jason michael, guentzeljeff is recommended,

be the focus. The diversity, scholarity, influentiality, commerciality

of matsushita takuya differs from that of the Role Model Group. Various §

echnologies Paper are recommended to increase diversity(22%) of mats

ushita takuya. To improve scholarity(19%). a number of papers should ~ FWhere
be published or getting degrees are recommended. In order to increase influ
entiality(6%), H-Index should be managed and research netwaork also shoul  In'WHERE' part, we will provide useful information on universities, research institutes, and companies appropriate for you research improvement in the fut
d be maintain, ure.

How & When
or matsushita takuya toreach the Role Model Group, 15t group - matsuzaki hatsumi,guerra marcelo,mattar m,,haciseferogullari h.,haas f, must improve its scholarity/influentiality/diversity. To imnro\resthula\

rity, 20 papers must be submitted to SCI(E) level journals like Applied Surface Science, Journal of Alloys and Compounds. To improve influentiality,
cience, Journal of Alloys and Compounds, and citation and the h-index must be managed with care. To improve diversity, researches about Scanning Ele

ommended inthe future Prescriptive Advices in the
point of 5W1H.

g |nSciTe Hildesheim University 37
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Screenshots: Role Model Group

e a group of researchers whom the selected researcher should
follow.

» Technological characteristics of the Role Model Group,
Researcher Power index, and representative researchers of the
group are described.

* Role Model group selection bar can be moved so that
can change their Role Model group.

Amelia Choi's flole Model Group

Rale Model Group 76~78% 75-80 Role Model groups results when you s

ﬁ Role Model Group is the leading lesairrh an nolopy Big data, Augmented Reality. Presoiplive Analytics, and the

r — researchers tmnpinad Amelia Choi Average i 55 of 20% S‘HI]T evaluation index is 2 gmup ﬂf[ESHI[h!ls In
addition, the paper Role Ilhielfnuup GO edto ihe Amelia Choi, citation 15%. edifor activity of 15% is
excellent.

Role Model Group Role Model Group
selection bar Summary

Sﬁ'\, InSciTe Hildesheim University 38



Prescription (5W1H)

e Whatto do

— Describeghe goal the user has to ttoachieve the level of the
Role Model Group researchers.

e With whom
— Recommendsesearchers or organizations to work together
e How & When

— Explainshow to do something and when to din detall, in
order to achieve the goal.

e Where

— Describesvhich organization is appropriate for the useorder
to achieve the goal.

e Why
— Included In other sections.

é’:& I nSC|Te Hildesheim University 39
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HanminJung Aug.2013.
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st

O-kwang Sung

SECTION 1:
Introduction

1.Introduction 3
2.Retrospective Analysis 5
3. Prescriptive Analysis
4.Conclusions
References 0

1B
1-1 Biography

& found in the followin

Parsoqal Links

VYAAAAIGI=2n

Google Scholar: htip:/scholargangle com/citatianstuser=Tvd
sa-kwang-song/35/830/b00

Linked Tn- hitp://www Iinkedin e
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Research Levels

O-kwang Sung has been interested in the following major technalogy topics since

ligence. Big Data Anlytics
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Hadoopbased Big Data Platform

Assign Result
Task | Task A Task | Task Parallel
Analysis
74
s

= HDFS + MR Framework

[i=Tala1E]) [iETala1E]) [Eal515]5) [i=Tala1E]) [Eal515]5) [i=Tala1E])

&; I nsciTe Hildesheim University 12



Information Extraction

Document;

Input

£.InSciTe

MapReduce
map(docld, documents)

2

Web search

Split Sentence

Parsing/Analyzing Phrase

> Extracting candidates

Extracting
Technology

Map Phase

MapReduce
Reduce(docld, value)

../"7
KiSTi

‘ _— “www.kisti.re.kr

Output

Intermediate file

MapReduce
reduce(docld, value)

Output

J

terms

cassandra

Reduce
Phase

Intermediate
Results
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Internal Structure

- Text Analysis + Semantic Analysis

Question & Answering
APIs

Statistical Text Analysis
APIs

Real-time
Ontology Access APls

Distributed
Ontology
Repository Engine

Entity Sense
Disambiguation

Text Slot-Filling Engine

Lexicostatistic Analysis Engine

Entity Recognition

IEAPIs |

Real-time
Updates

Relation
Extraction Engine

Engine (Hybrid
(Self-Learning) |

Methods)

Machine Learning
Engines

Parallel Information Extraction

Distributed Computing Environment (Hadoop/HDFS)

Ontoloav Ontoloav Ontoloav
{ Ontology + Ontology - Ontology
DB DB DB

Distributed Ontology DB

InSciTe

u-LAMP System

Resource DB
(Collection/Dictionaries)

Source Document
DB (IR/DBMS)

Resource
Aggregation &
Construction

Distributed Web
Crawler/Wrapper

Real-teme Analytics Part

InSciTe Real-time Analytics Modules

InSciTe Service

Batch Analytics Part

Resou

Realtime/Periodic

Big Data Analytics Platform
: is Sul': M: 7 . ‘gence
DL Analysis | Analysis Analysls g aiysis
Zookeeper
Read-centric Distributed Storage
MapReduce
uuuuuu S P P IO L . s e
e
NoSQL(Hbase)
Hadoop(HDFS)

Upload

]
=

Provis Extracted Database

_1
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Text Analysis System Ki Pn
uestion & Answerin - : Igl i
° APIg Text Slot-Filling Engine (" mssinie
Statistical Text Analysis . i : .
St X AYPIIS Lexicostatistic Analysis Engine
Entity Recognition Relation
Real-time Engine (Hybrid Extraction Engine
Ontology Access APIs IE APIs Methods) (Self-Learning)

Machine Learning

Distributed _ Real-time Engines
Entity Sense Update

Qntology : Disambiguation =
Repository Engine Parallel Information Extraction Resource
Provision
u-LAMP System
Source Document Resource DB
DB (IR/DBMS) (Collection/Dictionaries)
Distributed Ontology DB
Distributed Web Resour_ce
Aggregation &
_ . Crawler/Wrapper Constructi




InSciTe Service

Big Data Analytics Platform
¥ y Analysis  Analysis AP anaisis
¥ Zookeeper
i i Read-centric Distributed S5torage
Y

MapReduce

o

NoSQL(Hbase)
Realtime/Periodic oW
-;' ; ploa M aenn, Hadoop(HDFS)

Extracted Database

£ InSCiTe Hildesheim University



Data Processing with Hadoephosyste

[ InSciTe Serwce Modules ]

RDBMS : HBase
/ oo /L ETL Processing j/ e /
ETL Processing MR Processing

Service .
Source EUL Process.mg HDFS File
MR Processing
Data
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Application Authoring Layer

Analytics Layer Visualization Layer

Match Making
Processing Modules

Hadoop-ecosystem based Bigdata Platform Layer

| BachProcessingManager | | (Near)Realtime Processing Manager

Internal Storage Manager
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KiSTS
Layered Architecture MET

 Big Data platform layervariousHadoop related toolare
included in addition to RDBMS in order smipport the

upper level layers

« Analytics layer Grouped and modularized analytics
modulesincluding statistical analytics, relation analytics
SWOT analytics, trend analytics, match-making atmnegy

« Visualization laye: Analytics modulespecialized in Bic
Data visualization

 Application authoring IavelAplecatlon authoring
workbench for building user’s applicaticomposed of
one or more analytics modules in the analyticsrlaye

 Application layer applications or servicdzased on the
application models built in the application autihgriayer.

GO

t.:i- I n SCI Te Hildesheim University 49



£.InSciTe

Hildesheim University

50



Q&A

m |ESSE ~5Sea W . o find
" cHEEL IR, E Vs
S 0 o ,airlines 2 fytyre E 8 S Ceneralz 222 2 Q£

% _%"(7',@0 movies USIng £ g3 ¢ xc;) ) opreFi‘!cted S %3@ 3 (@)
By 3 A Oz LVchurns m%‘”EEE’
7 M3 na |Cstake CC Omdofiers ,,  SBE o 2
> \/ -“ e W actionsge e @F
R § Zincrease AR
optimization:ANA RV
ng't ting predicting Delta explosnon . relatlonshlpsc QD
G) change . F&
’_" E 2E
mg s 5 time E 5 5

H 5. N

> audio-video achieve expanqu ° easonality
D mg %avdvanced & Aifecition é“qg’.é recommend 43 happen g
G edge B5 §30- 40: churners rushing SE g ', -3 g2 29 SE &
“Watch a g in _§$§ % E mgﬁ%ggébased C 8 g‘ﬁ:%g
= .E 5~ 2 g b= g . %% §§ g to constramts Predld_‘ |ve§

= ©7 8 &5 £8P S §5 mediarevenues & 5

o done@ costs rates Q %

Sa-kwang Song

esmallj@Kkisti.re.kr

http://inscite.kisti.re.kr

Dept. of Computer Intelligence Research

Korea Institute of Science and Technology Information

£ InSciTe
2013-11-06 Hildesheim University

)

1%

=
=
E1



