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2.1 Data Mining

Extracting patterns,
changes, associations and
anomalies from data.
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What is Data Mining?

0 Data mining 1s the semi-automatic discovery
of patterns, changes, associations, anomalies,
and other statistical significant structures.

0 Data mining is one step in the data mining
process, consisting of 1) ETL, 2) data
warehousing, 3) data shaping, 4) data mining
algorithms, 5) deployment of models
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45%
0 Web services play an important role in Phases




Fundamental Question is
Changing
0 1990s — How can I build better algorithms on
my data?

0 2000’s — How can I make more effective use
of other’s peoples data?
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Data Mining/Statistical Models

\Summarization Models

* clustering

e associations

 tree-based methods

e contact chaining
* neural nets

+ k-nearest neighbors * social network \inalysm

-€

>
Predictive Models Network/Graph
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Nearing a Trifurcation Point
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Data webs — remote
data analysis and
distributed mining

ata grids — transparen
high end computing

emantic webs —
working with
knowledge




What will Future Data Mining
Systems Look Like?
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Four Generations of DM
Systems

First Generation Second Generation
Data mining algorithms Data mining algorithms
[] L] Data management

Fourth Generation = L]
] Third Generation [ ubiq. data

web services

Predictive modeling & agents Predictive modeling
< >
Data mining algorithms . Data mining algorithms
path services
Data management 4——) Data management
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What Happened to Data Mining
Systems During the Past 25
Years?

0 1980°s — built statistical systems which ran on
workstations (SAS, SPSS, SPlus, ...)

0 1990’s — we moved algorithms to clusters of
workstations and new types of data (Just moving
out of the labs)

0 2000’s — we are beginning to build systems for
exploring distributed data (still being developed)
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Layered Systems for DM &
PM

Scatter queries & collect\\'\

SN results: agents, agents & serv.
pred. I]_{eb services, etc. /I7‘|,pred. models

dar . T data mining
Move models:
Language (PMML)

\/

Move data: DWTP, a channel:
distributed databases, etc.
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Phases in the Data Mining &
Predict

ve Modeling Process




2.2 Distributed Data Mining

Extracting patterns from
distributed data.
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Distributed Data Mining —
In a Word

_iofx{
| “Back - > - @ ) Y| @Sench GaFevoites (FHinoy | B & ]
| s [£) 1212 = @80
ol x 5
Genome browser - Miciosoft Intemet Explorer ol . resme
Fle Edt View Favoilss Toos Help Source_gxons 1 156
222 &7
wBack - > - @ [ M| @Seach GFavoies BHioy B S - H G B 733 1813
ez 1079
Aiess [@1 Stat=4241957 nave1 =] 6o ||Liks > oo z14s
soL o zese
2| procesnsa reomiz mmsazsz 1
Ele Edt Uew Favortes ook Help T — .
i Go ¢ 3 D5_renark wesk sintlaricy to muman
i > - D @ O Qe Crmee Briy | Sye op| Landmark or Region V241557, 4261856 Scroll7zoorm: K€ o 1B esk similaricy to tmen
address [&1 hito: z F2.hin P o J Pron_Lavoratory e (T
. T T A A R R R A T R ecias asnorhabaitis elagans
TLIATUILC articles et Caenorhaba: Leg:
daf-t ced2lint et wos g7 dift Lindd elttdafle dhy-20 dny26 tra-s acching
Close this window te return to the previou L3 =30
I s o TP,
543000 4244000 4245000, A4G000 4241000 4245000 4243000 4ZS0000 4231000  4ZG000 42EAD00 4254000  ADSR00D 4IHE000 4D5I000 425000 425900

osoft Internet Explorer
o134 ana-t
=y

F36A4.10 Facha.8  F36A4.7
a— oo

£001400605 Cont izl

B ©005300443 Cant i g2

Prolifer- — i
ation

howCML&sDataFi

File

(o e

Edit Wiew Favorites Tools Help

o Hetat
| o
=cack - = - & | @isearch [iFavortes sty | B+ Sbomd 2] stereo
Address [#1 hitp:#/ncdm144.lac. uic.edu/protein/tempdeabebs4ddsfsadzaboszbastz4s20/ 102m.cml =] @0 ||unks > mE
s pcr_prod <
oy
<eml title="10Zm"> Fock
<molecule id=1.00>
Germinal <atom id=1>
centre B

e
[z

Rama

<float builtin="x3" units
<float builtin:
<float builtin
<string builtim
<gtring builtim

TaT-24.512</£loat>
F3" units="a">8.259</float>
23" units="AT>-9.688</float>
elewentType ">N</string>
residueType">HET</String>

</ atom>
Fil <atom id=z>
[&1Dore <float builtin=
<float builtin
<float builtin=
<string builtin
<string builtin=
</ atorm:
<atom id=3>
<float builtin
<float builtin
<float builtin

/@] Done

TA">24.523</floac>
Ta">S.740</ £ loan>
Ta"--9.865</float>

- lement Type "> CAs/ str ings wasstor 1020 | open | e[ e || mesettan | caner || conve | wee || e [

residueType ">HET</string>

23" units=

Close

TAM>25.889</Lloat> Walther D. WebMWol - a Java based PDB viewer. Trends Biochem Sci, 22 pp. 274-275

TRT10.228</Lloat> (1997)

tAM>-10.330</float> = i} |
#

-]7. li\e Internet

0 Predictive models are stronger by overlaying
additional data.
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Essential Distributed
Data Mining Services

1. Scattering the data mining querying

2. Transporting the appropriate data

3. Performing the local and centralized data
mining algorithms

4. Combining the results
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1 & 2. Scatter Query and

Transport Data

<pmml>

D= [
7 <tree weight = 0.3>

query data mining algorithm | <tree-node node-1d=38

threshold = 0.239494
NEEE
</pmml>

learning sets

statistical model

0 Data mining 1s the semi-automatic extraction
of patterns, models, changes, associations,
and anomalies from large data sets.
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3. Example: Tree-Based Classifiers

Petal Length

7 17.5

Petal Width

Petal Width > 7

A
Petal Len > 49.57?

Petal Width > 17.5?

0 Trees partition the feature space into regions by
asking whether an attribute 1s less than a threshold.
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4. Combining Classifiers —
Basic ldea

<
1. Scatter the l l l

query.

f}b 3 f g ?

independently. ipb I/.\‘

location 1 1 location 2 1 location 3 1
< >

3. Gather and merge the classifers. l

>
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Stack — Distributed Data Mining

Application

Statistical/DM Model (PMML)

SOOIAIAS

Data Mining System

Data Ware. & Serv. (SQL, JDBC, DWTP, ...)

Fabric
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Predictive Model Markup
Language (PMML)
0 Based on XML
0 Benefits of PMML
— Open standard for Data Mining & Statistical Models

— Not concerned with the process of creating a model

— Provides independence from application, platform,
and operating system

— Simplifies use of data mining models by other
applications (consumers of data mining models)
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Model Architecture: Example 1

PMMVL Producers PMML Consumers
derived PMMLl C lminingFields
Fields models
miningKFields
< derived results
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Model Architecture: Example 2

Data Mining System Data Mining System
t learning set D1str1buted learning set 4
DM System
Data Warehouse “off-diagonal™ data Data Warehouse
T data data T

Chicago Amsterdam

Copyright 2003 Robert L. Grossman




