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About Dept. of CS.

® Department of Computer Science and Technology, Nanjing University

O There are over 120 full-time staff, including

» 43 professors;

» 42 associate professors;
» Over 20 lecturers;

» Over 20 office staft;

[0 Research areas of our dept. are listed as follows

» Distributed Computing » Software Engineering

» Network space security » Nature Language Processing
» Database » Artificial Intelligence

» Software Methodology » Multimedia processing
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2= Apout IIP Group, NJU

® Intelligent Information Processing Group, Nanjing University

O There are 5 full-time staff, including
Dr. Prof. Chongjun, WANG

Prof. Junyuan, XIE

Dr. Associate Prof. Ning, LI

Dr. Assistant Prof. Jun, Wu

Dr. Assistant Prof. Lei, ZHANG

O There are 50 students, including

» 8 Ph.D. Students
» 42 Master Students
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® Research Interest
O Agent and Multi-Agent Systems
O Complex Network Analysis
[ Big Data and Intelligent Systems
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Outline

® Introduction

® Our thoughts on Big Data

® A General Framework for Big Data Processing
® Application Cases based on Big Data

® Summary
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Introduction

Data \ extracted | formation | SOV Knowledge
The record used to Generally refers Those summarized
describe the things, to the significance from the social
such as graph, voice, of the data message practice, which 1s
image, text, number, used to decrease believed to be
character and the uncertainty of correct.
symbol. the thing.

H =" pilog, px

k=1

The knowledge or insight hidden 1n the data can bring more value.
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More Data Needed

® Discovering knowledge or insight hidden in the data can bring

more value.
—We can better know the world and the earth
—We can better know the society we are living in %,

—We can better know ourselves ) Lined S
—Ftc @ L] vmwo“‘ LLLLL
2 i : You 00\( &
® In fact, every day, we are living 1n the data x4 :3::“%%“@ =
B 5 tw’\ ! \ i ‘ N ‘f’
we produce all kinds of data - M@Qp.,, o e

—we use the data to observe the world

People need more data to discover knowledge or insight...
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= ¥rom Physical Signal to Data

[ Physical signal
| Electrical signal
~— Sensors |

Converting the Physical signal to
electrical signal.

.\\‘

>

Digitization and Datalization

Converting the analog signal to digitalized
signal, including two major steps:

1)sampling;

2)A/D Converting;

Then normalize the digitized signal to data.

» Data

® With the advancement of technology
O Digital means become more and more convenient.
O Digital cost is getting lower and lower.

This means that more and more types data can be digitalized easily.
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Data to Big Data

® Above two reasons lead to a new times tagged as “Big Data”
(not limited)

0 People need more data for their different value expectation.
0 More and more types of data can be digitalized easily.
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Big Data

® “Big Data” has become an increasingly topical subject, then what’s Big data?

O Big data usually includes datasets with sizes beyond the ability of commonly used
software tools to capture, curate, manage, and process data within a tolerable elapsed

time.
Volume The quantity of generated and stored data. The size of the data determines the value and potential insight-
and whether 1t can actually be considered big data or not.
Variety The type and nature of the data. This helps people who analyze it to effectively use the resulting insight.
Velocity In this context, the speed at which the data is generated and processed to meet the demands and challenges

that lie in the path of growth and development.
Variability  Inconsistency of the data set can hamper processes to handle and manage it.
Veracity The quality of captured data can vary greatly, affecting accurate analysis.

Value Data 1s useful and data 1s assets, knowledge discovered from data 1s useful and can create new value.
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Value of Big Data

® Value oriented from Data

O Data is valuable, the original data is digitalized and stored only because of the
original value expectation;

O Then how to reuse, expand and promote the value of the original data.

O Connecting and integrating all data from each data source maybe the most important.

® Value oriented from the big data platform
O The big data platform is for data gathering, data modeling, data severing,
computation severing and so on.
O Application cases need data and the value of the platform comes from different
application cases.
O needing driven from data.
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Value of Big Data

® Certainly, value 1s subjective, which means,
O Different people/roles have different value expectations, thus,
O Different people/roles use different strategies and actions

O ctc.

Politicians F {1 Academia

4 Big Data |
1s valuable

\

Industry f 1 Application Cases

How to realize the value expectation?
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Data is the basis of all. 1 Domain knowledge -
' Analysis is the core. § e
§ Apphc.atlon 1s the essential. : 10. How to supply?
. Value is the engine. ; 11 Howts bsost?
Data 5 : ‘
v i+ Data |+ Information " Knowledge
Resource ‘
I e e
3. How to Gather?
\ 4 v 4

1. Where is the data? 4. Where to store? 6. How to understand the data?
2. How about the value? 5. How about the value ? 7.How to extract the feature?

8. How to model the data?
9. What is the architecture?

T
12. Knowledge representation?
13. Knowledge using?

14. Knowledge management?
&

4

Application
|

15. Where the application?
16. How the model works?
17. Constraint condition?

18. How the Environment?

_ APLLICATION | TECHNOLOGY

VALUE | ......
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Relevant technology
T m—N

Computation model

Data Gathermg Network security Work flow

Software architecture | | Web Service

Information security | | Law service

Computing Architecture
Data quality Assurance

Ubiquitous network | | Data security

: | Softw ' BT [ |
System, Platform, Service \\ O //
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What we are doing...

® Common 1ssues

O For a specific application

—'How to do and what data needed and where is the data ? Applic atio
O Using the data

—What to do and how to do?

O With some technology
—What data needed and what to do ?
O Others

—Process ?
—Framework ?

Gathering, Enriching and Connecting the relevant data for potential demand;
Researching and developing analysis tool kit for the potential demand;
Providing solution for potential demand, usually, data service or computaiton service is given;

III% Intelligent Information Processing Group, Nanjing University.




Data Gathering

Objective: Research on data gathering or enriching method and constructing
data center or platform

‘ Data Resource

’ Internal data | | Extemal data |

\ 4

’ IMS o » Own systems ‘ Others’ systems

4

» 'Web Service

Internet of things

h 4

Web API | »  Historical data \ | A Government Data

> RPC — (mobile) internet

_______________________________________________________________________________________________________
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y: rawf’e r’ i N v """"""" 0 Agent Node
/" Node ‘-.,: “. """ i g - O Communication with control node
Control " f €] O Communication with Crawler node
Node e :' i O Assign the crawler node to control node
il @ Control Node
, S — - -‘> O Configure the task
LT N O Communication with others control node
W 4 o R O Manage or evaluate the linked crawler node
b Pl Rl 38 ] " @ Crawler Node
,,,,, i ) N gt/ O Communication with agent node to be assigned
B 4 W Vi [— to control node
,'I \\\ ) 4 :‘-.\ O Communication with control node to get task
A' 'I'}" ’ ‘"‘;\' """ y and report the status
_______ i \ N/ O Report to the linked control node
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Data Analysis

Objective: Research on data analysis method and constructing computation
center or platform

—| Platform development or construction
| Platform |
Development | Configurable computing flow design
Data -
Analysis | The | releyant Data. mining algorithms, such as
Method - classification, clustering , etc.
s | The relevant SNA, such as node analysis, relation
analysis, community analysis...
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.........................................

Gathering, Collecting, enriching the relevant data of the
application; Developing analysis tool kit for the application;
Providing solution for the application

Service Platform

Data Service Compute Service
T Security Mana ge Tool e\’aluation.. organization,
M : backup toolkit modeling...
2 Service :
Analysis Nigeait -
Load Data ool i gorithm, method......
balancing Cleaning = | 7 Flow tool Configuration,
' G ¢ i I kit evaluation......
‘ Database 1 ‘ ‘ Database 2 | | Database n

Rent, we don’t care
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Application Cases

® LEnterprise Credit Investigation Service
O Loan Risk Evaluation
O Public Opinion Data Service Platform

® Individual Analysis Service
O Crime Analysis
O Telecom Data Analysis for Precision marketing
B i

® Intelligent Information Service

O Research On Traditional Chinese Medicine
O Intelligent service for Education

Il‘ljh Intelligent Information Processing Group, Nanjing University.
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redit Investigation Service

Nowdays, what does the financial institutions expect to buy?

Consulting & training

Produce

® Management and
business consulting
® [T consulting

Infrastructure
® Hardware

redit Investigatio 2 Software‘ ® Management and
® Payment ¢ Informatlon. business training
: ® Office supplies ® Others
® Accounts Settling ® Others

® Others

Iﬂh Intelligent Information Processing Group, Nanjing University.



_______________________________________________

;{ J [ Credit }
e T e 11 Insurance . i |
; ' Investigation
- SO R e
Er‘"-'""'-"""‘-""-"--'_'ff:_':f_'ffff::f::_'f_'_':f_':f?'r.-::f.f_-f_-_'_-f_'_'ff_'_'_-_—_'_‘_'f_'_',: ------------------------------------------------------------------
| Payment | | Investment | | Financing ’ { Risk Management J Intelligence |
: \ J E \ v J \ i J/ : P \ / :
------------- — e e
_________________________________ l it i O e e s st ot o g e e e
Lend to those needing fund so as to get Borrow from those having surplus cash so as to get |
increase in value. increase 1n value. §
Who need fund and where are they? Who have surplus cash and where are they?
Is this person believable? Is this person believable? |
How about the expectation increase in value? How about the expectation increase in value?
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s Pain spot of financial institutions

g Sign & loan g  After loan

business , : BEms Checking & examination [
' eamplicauon : § Collection management
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L.oan Risk Evaluation

Internal Information

7 B ________ dc ___________________________ - Gathering External
2) Azsduéessjl ' data from internet,
' AR - which is relevant to
L ' the loan risk
4) Credit Setvice or Asset evaluation fostinm:
5) Asset portfolio S SHllaEan )
Hew > A Developing the
- N relevant tool kit for
2/ v . e e W  risk evaluation;
¢ | (1)Credit Information :
A OQ ! , ; .« g
«sg* 0 R y @Debt Informmion Providing data
o 9'?0 & (3)Legal Action Information .
A 74 \&K« @etc - service for customer;
= %% ! 2) From Others Bank =

\ 3) From Internet (Negative information)
e — %Q& 4) From Government
“~._ 5) From Others.
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Analysis Example

Configured by user . Duplicate Detection/Cleaning...
‘ URLs Pool } '} Dataf } >{ Sala } + Structured Information Extraction |
| ) | Gathering Storage - '3
" Rusk Discovery based on RBR
Sentiment Analysis
From Loan Risk Evaluation to >
Credit Investigation Service + Topic Model based Analysis
'/ Data Labeled/Tagged
X (entity, emotion, risk...) )
Risk Ensemble :

Iillh Intelligent Information Processing Group, Nanjing University.
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Z=% Some of Our Work(1/2)

: . . Enterprise Credit
Risk Evaluation After Loan | > el
; ’ Investigation
: !
internal data | External data
T | o
¢ i - > Y I- EEkac -* ---------------- l
Own Govern @ | Others : Gathering - Configure Urls : Bank
Data ment Data | | l |
N } . _ > Rule based l
I : Cleaning «— ‘ - : Internet
Data fusion : . I finance
" | L4 l
v : % Risk — Risk Rule : i e’ |
Risk model: <« = | | modelin
m? eling | : : g . ML :
¢ i o ™t ity i ot v N s i |
Risk Ensemble
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Z=Y Some of Our Work(2/2)

ETL Crawler | - | The Gathered data can be sold as well without any preprocessing..
Data Copy I

Cleaning | Filtering Preprocessing the Gathered data 1s cleaned, filtered and
Preprocessing | |...|: | preprocessed, and these preprocessed data can be sold also.

statistic | | Feature Extracting Information from the data, and the information can

Tag/ label be sold so as to help buyer understand the data/object clearly.
Modeling I Application Service Data Tradmg Platform

Credit Investigation
Trading Platform

Learning Develop at SaaS |... develop at laas
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Summary(1/4

2. “an all-encompassing term for any collection of data sets so large and complex that it becomes difficult to process using
on-hand data management tools or traditional data processing applications.”, Wikipedia, 2014

4. |!e !roa! range 0| new an! massive !ta types !t !ave appeare! over !e Lst !eca!e or so. , !avenport
5 | _

6. A new attitude by businesses, non-profits, government agencies, and individuals that combining data from multiple
sources could lead to better decisions.

o
8. ping us yze 1ts implications. Det. Big data usually includes
9. data sets with sizes beyond the
10.The s or enterprises) from processing internal data to mining external data. ability of commonly used
11

R e e S iprtglen Lot e i i
12. The merger of Madame Olympe Maxime and Lieutenant Commander Data. manage, and process data within

a tolerable elapsed time.
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Summary(2/4)

® WHAT the Big Data is

O No matter what to say, the size is usually large and massive.

O Shown as 1-4.

® Whether to bring value

O An expectation that data can bring/create new value
O Shown as 5-6.

® HOW to use the Big Data

O A tool kit for gathering, connecting and analyzing data
O Shown as 7-12.

Everyone may/should give his own definition for Big Data.
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Summary(3/4)

Data Enrichment;
Data Storage;
Data Analysis;
Infrastructure;
- System Development;
y=Jx) Open source;

-PData Science

Philosophy — + Science — Technology Engineering
to Face with Big Data; e e Based on Thinking;
Big Data as a paradigm; Based on Data;

Based on technology;

Data Service
Technology Service
Operation Service
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Summary(4/4)

® This talk introduces some of our work on Big Data and
Intelligent Systems.

® More information, please contact
O Contact: Chongjun WANG
O Email: chjwang@nju.edu.cn
O Tel: 13913h922928
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