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Data analytics
The process of extracting useful
Insights from raw data using algorithms
that discover hidden patterns
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Why is it challenging

Data at Rest

Terabytes to
exabytes of
existing
datato process
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Streaming data,
requiring
mseconds to
respond

® %
®
o eCe ©

000%0
Data in
Many Forms

Structured,
unstructured, text,
multimedia,...
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Data typologies
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genetic sequences
unstructured data

textual documents

Images

audio and videos (multimodal)
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Data as an infrastructure

Data has become the key infrastructure for 21st century
knowledge economies. Data are not the “new oil”, they are
rather an infrastructure and capital good that can be used
across society for a theoretically unlimited range of
productive purposes, without being depleted.
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CRISP-DM reference model
ard Process for Data Mining

Cross Industry Stanc
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Business
Understanding

Determing
Business Objectives
Background
Business Objectives
Business Success
Criteria

Assess Situation

Inventory of Resources

Requirements,
Assumptions, and
Constraims

Risks and
Contingencies

Terminoiogy

Costs and Benefits

Determing
Data Mining Goals
Data Mining Goals
Data Mining Success
Criteria

Produce Project Plan

Project Plan

initial Assess ment of
Toolsand
Tedniques

Data
Understanding

Collact Initial Data
Initiad Data Collection
Report

Describe Data
Data Description
Repaort

Explore Data

Data Exploration
Report

Verify Data Quality
Data Quality Report

Data
Preparation

Salect Data )
Rationale for inclusion/
Exclusion

Clean Data
Data Cleaning Report

Construct Data
Derived Attributes
Generated Records

Integrate Data
Merged Data

Format Data
Reformatted Data

Dataset
Dataset Desoription

| Modeling I

Select Modeling
Technigues

Modeling Technique

Modeling
Assumptions

Generate Test Dasign
Test Design

Build Model
Parameter Seltings
Models

Model Descriptions

Assoss Model

Model Assessment

Revised Parameter
Settings
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Evaluate Results
Assessment of Data
Mining Results w.rt
Busingss Success
Criteria
Approved Models

Review Process
Review of Process

Determine Next Steps
List af Possible Actions
Decision

Deployment

Plan Daployment
Deployment Plan

Plan Monitoring and
Maintenance

Monitoring and
Maintenance Plan

Produce Final Report
Final Repart
Fimal Presentation

Review Project

Experience
Documeniation
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Another way of describing the

process (BDVA)

Data
Generation
Acquisition

Data
Analysis
Processing

Data
Storage
Curation

Data
Visualisation
& Services

Structured Data
Unstructured Data
Event Processing
Streams

Sensor Networks
Multimodality

Data pre-processing

In-memory
processing

Semantic Analysis
Sentiment Analysis
Data Correlation
Pattern Recognition
Real time Analysis
Machine Learning

In-Memory Storage

Data Augmentation
Data Annotation

Data Validation
Data redundancy
Cloud

No / NewSQL
Consistency
Revision & Update

Decision Support
Modeling
Simulation
Prediction
Exploration
Domain Usage
Control

Security, Data protection, Privacy, Trust
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Tasks and techniques

descriptive predictive
clustering | classification (machine learning)

k-means . Q Naive Bayes
relational analysis: - > Decision Trees

Self Organizing I\/Iap “// Neural Networks
hierachical clustering==-—_.__ // KNN
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mixture model Rocchio

Support Vectors Mac{@e
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association rules

sequential patterns ...~ =, regression
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Different approaches to the
predictive task

predictive

classification (the learned
attribute is categorical ,"nominal”)
Naive Bayes
Decision Trees
Neural Networks
KNN
Rocchio
Support Vectors Machine

regression (the learned attribute
IS numeric)
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