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Thesis

Data Mining has made 
tremendous strides in the last 
decade

Itõs time to take data mining to 
the next level of contributions

We will need to develop new 
abstractions, algorithms and 
systems, inspired by new 
applications
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Outline

Progress report

New Frontier
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A Snapshot of Progress

System support

Algorithmic innovations

Foundations

Usability

Enterprise applications

Unanticipated applications
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Database Integration

Tight coupling through user-defined 

functions and stored procedures

Use of SQL to express data mining 

operations

Composability: Combine selections and 

projections

Object-relational extensions enhance 

performance

Benefit of database query optimization 

and parallelism carry over

SQL extensions

System Support
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Googleõs Data Mining Platform

MapReduce1: Programming Model

map(ikey, ival) -> list(okey, tval)

reduce(okey, list(tval)) -> list(oval)

Automatic parallelization & 

distribution over 1000s of CPUs

Log mining, index construction, etc

BigTable2: Distributed, persistent, 

multi-level sparse sorted map

Tablets, Column family

>400 Bigtable instances

Largest manages >300TB, 

>10B rows, several thousand 

machines, millions of ops/sec

Built on top of GFS

Timestamps

t3t11t17

ñ<html>

éò

contents

cnn.com

1Dean et. al. ñMapReduce: Simplified data processing on large clustersò, OSDI 04.

2Hsieh. ñBigTable: A distributed storage system for structured dataò, Sigmod 06.

System Support
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Sigmod 03, DIVO 04

Sovereign Information Integration

Separate databases due to statutory, 

competitive, or security reasons.

ü Selective, minimal sharing on a need-

to-know basis.

Example: Among those patients who took a 

particular drug, how many with a specified 

DNA sequence had an adverse reaction?

ü Researchers must not learn anything 

beyond counts.

Å Algorithms for computing joins and join 

counts while revealing minimal additional 

information.

Minimal Necessary Sharing
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System Support



8

Privacy Preserving Data Mining
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Â Preserves privacy at the individual patient level, but 

allows accurate data mining models to be constructed 

at the aggregate level.

Â Adds random noise to individual values to protect 

patient privacy.

Â EM algorithm estimates original distribution of values 

given randomized values + randomization function.

Â Algorithms for building classification models and 

discovering association rules on top of privacy-

preserved data with only small loss of accuracy.

Sigmod00, KDD02, Sigmod05

Algorithmic Innovations
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Enterprise Applications Galore!

Example: SAS Customer Successes

Customer Relationship Management
Claims Prediction | Credit Scoring | Cross-Sell/Up-Sell |
Customer Retention | Marketing Automation | Marketing Optimization |
Segmentation Management | Strategic Enrollment Management

Drug Development

Financial Management
Activity-Based Management | Fraud Detection

Human Capital Management

Information Technology Management
Charge Management | Resource Management |
Service Level Management | Value Management

Regulatory Compliance

Fair Banking

Performance Management
Balanced Score-carding

Quality Improvement

Risk Management

Supplier Relationship Management

Supply Chain Analysis
Demand Planning | Warranty Analysis

Web Analytics

http://www.sas.com/success/solution.html

Enterprise Applications
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Ordering Search Results

Burges  et al. ñLearning to rank using gradient descentò, ICML 05.

Unanticipated Applications

Search results ranked using a learning algorithm 

(neural net).

Training data: Query/document pairs labeled for 

relevance (perfect, excellent, good, etc.).

Query independent (e.g.  static page rank) as well as 

query dependent features (e.g. position of a query 

word in anchor text) for every document.

baseball http://sports.espn.go.com/mlb/index Perfect

baseball http://en.wikipedia.org/wiki/Baseball Good

baseball http://sports.espn.go.com/mlb/index perfect f1 f2 é

http://sports.espn.go.com/mlb/index
http://en.wikipedia.org/wiki/Baseball
http://sports.espn.go.com/mlb/index
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Related Searches

Most popular queries containing the current query

Analysis of how users reformulated their queries

Query click graph to find related queries

Football Soccer

Wildflower cafe Wildflower bakery

(whole query)

(piecewise)

Unanticipated Applications
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Result Diversification

Å Ideas from portfolio theory to allocate space to different result types

Å Marginal utility of adding a document decreases if the result set already 

contains high quality documents of the same type

Å Query and document classification using merged click logs

Unanticipated Applications
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Seed

documents

ANIMALS 

documents

ANIMALS 

queries

Classification Using Click Graph

Algorithm: Random walk with absorbing states
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Search & Data: Virtuous Cycle

Search

DataInsights

Queries, Clicks

Mining

Relevance

Web Pages

Feeds
Better Search Results Ʒ

More Data ƷGreater Insights Ʒ

Better Search Results

Intents

Behaviors

Connections

Popularity

Trends
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Outline

Progress Report

New frontier
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Imperative Circa 2008

Maintain upward trajectory:

Focus on a new class of applications, bringing into 

fold techies and visionaries, leading to new 

inventions and markets

While continuing to innovate for the current 

mainstream market

Chasm

Techies: Try it!

Visionaries: Get 

ahead of the herd!

Pragmatists: Stick 

with the herd!

Conservatives: 

Hold on!

Skeptics: No 

way!

Geoffrey A Moore. Crossing the Chasm. Harper Business. 1991.
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Humane Data Mining

òIs it right? Is it just?

Is it in the interest of mankind?ó

Woodrow Wilson. May 30, 1919.

Applications to Benefit Individuals

Rooting our future work in this class of new applications, will 

lead to new abstractions, algorithms, and systems
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An Expansive Definition of Data Mining

Deriving value from a data 

collection by studying and 

understanding the structure 

of the constituent data
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Some Ideas

Personal data mining

Enable people to get a grip 

on their world

Enable people to become 

creative

Enable people to make 

contributions to society

Data-driven science
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Some Ideas

Personal data mining

Enable people to get a grip 

on their world

Enable people to become 

creative

Enable people to make 

contributions to society

Data-driven science
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Changing Nature of Disease
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New Challenge:chronic conditions: 

illnesses and impairments expected to 

last a year or more, limit what one can 

do and may require ongoing care.

In 2005, 133 million Americans lived 

with a chronic condition (up from 118 

million in 1995).



23

Tremendous simplification in the technologies for capturing 
useful personal information

Dramatic reduction in the cost and form factor for personal 
storage

Cloud Computing

Technology Trends


