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2.1 Data Mining

Extracting patterns,
changes, associations and

anomalies from data.



Copyright 2003 Robert L. Grossman

What is Data Mining?

q  Data mining is the semi-automatic discovery
of patterns, changes, associations, anomalies,
and other statistical significant structures.

q  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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Working with Data -
End to End Viewpoint

NCAR WHO

Phase A.
Access &
EDA

Phase B. Data
Analysis &
Mining

Phase C.
Deployment &
Decision

45% 10% 45%

q  Web services play an important role in Phases
A and C.
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Fundamental Question is
Changing

q  1990s – How can I build better algorithms on
my data?

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

Network/GraphPredictive Models

• tree-based methods

• neural nets

• k-nearest neighbors

• clustering

• associations

• contact chaining

• social network analysis
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Nearing a Trifurcation Point

Web accessible
Databases

 Data webs – remote
data analysis and
distributed mining

Data grids – transparent
high end computing

Semantic webs –
working with
knowledge

2003 - 2008
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What will Future Data Mining
Systems Look Like?
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Four Generations of DM
Systems

Data mining algorithms

First Generation

Data mining algorithms

Data management

Second Generation

Data mining algorithms

Data management

Predictive modeling

Third Generation

Data mining algorithms

Data management

Predictive modeling
web services
& agents

path services

Fourth Generation
ubiq. data
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What Happened to Data Mining
Systems During the Past 25

Years?

q 1980’s – built statistical systems which ran on
workstations (SAS, SPSS, SPlus, …)

q 1990’s – we moved algorithms to clusters of
workstations and new types of data (just moving
out of the labs)

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

q  Metadata and small data channel:

q  Large data channel:

metadata

data
data management

data mining

pred. models

data management

data mining

pred. models

Move models:
Predictive Model Markup 
Language (PMML)

Move data: DWTP, 
distributed databases, etc.

agents & serv.agents & serv.
Scatter queries & collect
results: agents, 
web services, etc. 
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Data Mining Process

Data Warehouse

Leaning Sets

Validation Set

Predictive 
Models

Predictive 
Models

Operational System

Data 
Mining 
System

Real Time
Scoring System

Operational Data

Clean,
transform &
warehouse
data

Scores,
Alerts

Updates to warehouse

Operational 
Data Store
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Operational data

Phase B, C: 
Warehousing

Data Mining Mart

Phase E: Predictive
Modeling

Phases in the Data Mining &
Predictive Modeling Process

Phase D: Data Mining

PM or Rule SetLearning set

Phase F:
Deployment

ScoresPM rule or Rule Set

Predictive
Model Markup 

Language 
(PMML)

Data Mining
Primitives

(DMP)

Data Mining
Trans

-formations
(DMT)
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2.2 Distributed Data Mining

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

q  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



Copyright 2003 Robert L. Grossman

1 & 2. Scatter Query and
Transport Data

q Data mining is the semi-automatic extraction
of patterns, models, changes, associations,
and anomalies from large data sets.

data mining algorithm

learning sets statistical model

<pmml>

<pmml>

<tree weight = 0.3>
<tree-node node-id=8

threshold = 0.239494
etc. >

</pmml>

query
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3. Example: Tree-Based Classifiers

q  Trees partition the feature space into regions by
asking whether an attribute is less than a threshold.

Petal Width

Petal Length

49.5

7 17.5

Petal Width > 7

Petal Width > 17.5?

A

B

C

C

A C

B C

Petal Len > 49.5?
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4. Combining Classifiers –
Basic Idea

location 1 location 2 location 3

3. Gather and merge the classifers.

1. Scatter the
query.

2. Compute the
classifiers
independently.
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Stack – Distributed Data Mining

 Application

Fabric

Data Mining System

Statistical/DM Model (PMML) 

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

Ser vices
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Predictive Model Markup
Language (PMML)

q  Based on XML

q  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

PMML Producers

Data Mining 
Warehouse

learning sets Data Mining 
System

miningFields

dataFields

PMML Consumers

Operational System

miningFieldsPMML 
models

Operational Data

results

derived
Fields

derived
Fields
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Model Architecture: Example 2

Data –
Chicago

Data Mining System

Data Warehouse

Data –
Amsterdam

Data Mining System

Data Warehouse

Distributed
DM System

Combine

data data

learning set learning set

modelmodel

“off-diagonal” data


