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Do you make decisions every day?

Are you using data to make decisions?



What is data science?

Why is it important?

How do I get started?











Job Postings for Data Scientists

Source: Thinknum Job Listings
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Why Is It Important?

Building Intelligent Software

Improving Development Practices

How Do I Get Started?
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What Is a Data Scientist?

Performs data science

More than a scientist

More than an analyst

More than a developer
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What skills are necessary?
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Data Science Skills

Programming

Working with data

Descriptive statistics

Data visualization

Statistical modeling

Handling Big Data

Machine learning

Deploying to production



What tools are used?



Programming Languages

0% 10% 20% 30% 40% 50% 60% 70%

SQL

Python

R

Bash

JavaScript

Java

Scala

Visual Basic/VBA

C++

Matlab

Share of Respondents

Source: O’Reilly 2017 Data Science Salary Survey



Relational Databases

0% 5% 10% 15% 20% 25% 30% 35% 40%

MySQL

Microsoft SQL Server

PostgreSQL

Oracle

SQLite

Teradata

IBM DB2

Netezza (IBM)

Vertica

SAP HANA

Share of Respondents

Source: O’Reilly 2017 Data Science Salary Survey



Big Data Platforms

0% 5% 10% 15% 20% 25% 30%

Spark

Hive

MongoDB

Amazon Redshift

Kafka

Pig

Redis

Zookeeper

Imapla

Hbase

Share of Respondents

Source: O’Reilly 2017 Data Science Salary Survey



Spreadsheets, BI, Reporting

0% 10% 20% 30% 40% 50% 60% 70%

Excel

Power BI

QlikView

BusinessObjects

PowerPivot

Cognos

Alteryx

Microstrategy

Adobe Analytics

Oracle BI

Share of Respondents

Source: O’Reilly 2017 Data Science Salary Survey



How is data science performed?



The Data Science Process
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The Data Science Process

Iterative process

Non-sequential

Early termination

Find a 

question

Explore 

the data

Prepare 

the data

Create 

a model

Evaluate 

the 

model

Deploy 

the 

model

Data



Data science is the discipline of 
converting data into actionable insight



Why Is Data Science Important?



What’s the problem?



















The Current State of Business

Don’t understand customers

Lack of product-market fit

Unused / low-value features

Missed market opportunities

Human biases

Guesswork

Cost of labor

Human errors







4% higher productivity

6% higher profits

Source: https://hbr.org/2012/10/big-data-the-management-revolution



























How does data science actually 
help us build better software?



Two Main Approaches

Build

intelligent

software

Improve

development

practices



Building Intelligent Software





Show me sales by gender and marital status. “Show me sales by 

gender and marital 

status.”

Internet Sales

Displaying sum of sales by gender and marital status

Marital Status: 

Married

Single

Male

Female

$0k $5k $10k $15k
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Machine Learning



Classification Regression Clustering Anomaly Detection
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Anticipatory Design

Collect

Data

Create

Algorithm

Anticipate

Choices











Improving Development Practices



Data-Driven Decision Making

Build

MeasureLearn
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Hypothesis-Driven Development

Hypothesis

ExperimentAnalysis

Hypothesis:

Pair programming will 

reduce software defects

Analysis:

Defects decreased 

by 30% per sprint

Decision:

Continue pairing

Problem:

Too many software defects

Experiment:

Pair for 4 sprints 

and track defects

Level of Support:

20% decrease in defects



Hypothesis Stories

<Hypothesis>

We assume that <hypothesis>

Will result in<outcome>

We will have succeeded when <measurable result>



Hypothesis Stories

Pair Programming Hypothesis

We assume that pair programming

Will result in less software defects

We will have succeeded when we have seen a 20% 

or greater decrease in defects after 4 sprints.



Not all hypotheses are testable 
or should be tested.



A/B Testing
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Code Quality Metrics

Source: NDepend



Source: NDepend



How complex is our code?

Source: NDepend

How maintainable is our code?

How should we organize our code?



Source: http://www.bernie-eng.com/blog/wp-content/uploads/2011/03/code.jpg



Source Control Metrics





Which files are modified most frequently?

How often are we checking in code?

How is our code evolving over time?



Source: http://talkingincode.com/wp-content/uploads/2014/12/crapcode.png



Software Telemetry





How long to complete a task?

Which features are being used?

Is someone hacking into our system?
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Control
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DevOps Pipeline



How Do I Get Started?



What are the ingredients of
a data-driven enterprise?
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What is the process of becoming
a data-driven enterprise?
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Transactions

Logging
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Experiments

External data
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3. Analyze

Reports

Dashboards

KPI monitors

Data mining

Descriptive analytics

Diagnostic analytics
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Prescriptive analytics

Machine learning
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Artificial intelligence
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Reinforcement learning
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Advice for Success

Get buy-in from leadership

Focus on low-hanging fruit

Don’t silo data science teams

Democratize your data



Advice for Success

Get buy-in from leadership

Focus on low-hanging fruit

Don’t silo data science teams

Democratize your data

Embrace smart failure

Focus on feedback 

Embed data collection 

Avoid the Observer Effect



Conclusion



Where to Go Next?



www.pluralsight.com/authors/matthew-renze

Pluralsight Courses

Data Science: The Big Picture

Data Science with R

Exploratory Data Analysis with R

Data Visualization with R (3-part)

Deep Learning: The Big Picture

https://www.pluralsight.com/authors/matthew-renze



www.matthewrenze.com
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What data science is

Why it is important

How to get started





Are you prepared?

Is your team prepared?

Is your organization prepared?





Thank You!

Matthew Renze

Data Science Consultant

Renze Consulting

Twitter: @matthewrenze

Email:  info@matthewrenze.com

Website:  www.matthewrenze.com

https://twitter.com/MatthewRenze
mailto:info@matthewrenze.com
http://www.matthewrenze.com/

