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Quote

“A scien)st can discover a new star, but he 
cannot make one. 

He would have to ask an engineer to do it 
for him.”

— Gordon Lindsay Glegg
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Data Science is...01

...refining crude oil

01 Source
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Discovering what we don’t know from data 
- Obtaining predictive, actionable insight from 
data
- Creating Data Products that have business 
impact now 
- Communicating relevant business stories 
from data 
- Building confidence in decisions that drive 
business value 

https://thedatascientist.com/data-science-considered-own-discipline/
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Data Engineering is...

...build the refinery.
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Roles in a Data Science Project02

02 h%p://emanueledellavalle.org/slides/dspm/ds4biz.html#25 
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Roles in a Data Science Project02

02 h%p://emanueledellavalle.org/slides/dspm/ds4biz.html#25 
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Data Engineer!
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The Data Engineer

A dedicated specialist that maintain data available and usable by others (Data 
Scien8sts).03

Data engineers set up and operate the organiza1on’s data infrastructure 
preparing it for further analysis by data analysts and scien1sts.03

Data engineering field could be thought of as a superset of business 
intelligence and data warehousing that brings more elements from so7ware 
engineering.04 

04 Source: The Rise of Data Engineer

03 What is Data Engineering
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https://www.freecodecamp.org/news/the-rise-of-the-data-engineer-91be18f1e603/
https://medium.com/datadriveninvestor/what-is-data-engineering-explaining-the-data-pipeline-data-warehouse-and-data-engineer-role-1a4b182e0d16
http://rictomm.me


Data Engineering

Data engineering is a set of opera.ons aimed at crea.ng interfaces 
and mechanisms for the flow and access of informa.on03.

03 What is Data Engineering
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https://medium.com/datadriveninvestor/what-is-data-engineering-explaining-the-data-pipeline-data-warehouse-and-data-engineer-role-1a4b182e0d16
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Ne#lix's Perspec.ve05

• a data engineer might create a new aggregate of a dataset containing trillions of streaming events 

• analy5cs engineer might use that aggregate in a new report on global streaming quality 

• a data scien5st might build a new streaming compression model reading the report

05 Ne&lix Innova/on
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each of these workflows has 
multiple overlapping tasks:

https://netflixtechblog.com/notebook-innovation-591ee3221233
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Data Bricks
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Google's Two-Cents
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The Knowledge Scien/st06

06 The Manifesto
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https://www.knowledgescientist.org/
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Philosophy of (Data) Science07

07 Data as Fact
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Nowdays we deal with a 
number of data from different 
domains.

https://en.wikipedia.org/wiki/DIKW_pyramid#Data_as_fact
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What is Data?
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Oxford Dic+onary

Data [uncountable, plural] facts or informa/on, especially when 
examined and used to find out things or to make decisions. 08

08 Def
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https://www.oxfordlearnersdictionaries.com/definition/english/data
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Wikipedia

Data (treated as singular, plural, or as a mass noun) is any sequence 
of one or more symbols given meaning by specific act(s) of 
interpreta;on 09

09 Data in Compu.ng)
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https://en.wikipedia.org/wiki/Data_(computing
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DIKW Pyramid
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Graph View
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Data about data
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Data Seman)cs
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Big Data
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Challenges 014

014 Lanely, 2001
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x-bdsk://laney20013d
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Paradigm Shi+
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© 2014 IBM Corporation11

Paradigm shifts enabled by big data
Leverage more of the data being captured

TRADITIONAL APPROACH BIG DATA APPROACH

Analyze small subsets 
of information

Analyze 
all information

Analyzed
information

All available 
information

All available 
information
analyzed
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© 2014 IBM Corporation12

Paradigm shifts enabled by big data
Reduce effort required to leverage data

TRADITIONAL APPROACH BIG DATA APPROACH

Carefully cleanse information 
before any analysis

Analyze information as is, 
cleanse as needed

Small 
amount of 
carefully 

organized 
information

Large 
amount of 

messy 
information
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© 2014 IBM Corporation13

Paradigm shifts enabled by big data
Data leads the way²and sometimes correlations are good enough

TRADITIONAL APPROACH BIG DATA APPROACH

Start with hypothesis and
test against selected data

Explore all data and
identify correlations

Hypothesis Question

DataAnswer

Data Exploration

CorrelationInsight
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© 2014 IBM Corporation14

Paradigm shifts enabled by big data
Leverage data as it is captured

TRADITIONAL APPROACH BIG DATA APPROACH

Analyze data after it’s been 
processed and landed in a warehouse 

or mart 
Analyze data in motion as it’s 

generated, in real-time

Repository InsightAnalysisData

Data

Insight

Analysis
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New Roles

In the context of Big Data, a data engineer must focus on distributed systems, and programming languages such as Java and Scala.

Data Scientist Data Engineer

Profession

Data Journey Master Class
Tartu, Estonia / November 19, 2020

Chief Data Officer

Data Product Manager

Data Steward Data Architect

Database Administrator

ML-Ops Engineer

Machine Learning Expert

Data Analyst

Data Consultant

VP of Data 
Governance and 
Jupyter Lab 

Data WranglerData and Analytics Manager

Senior Data Engineer

Data Modeller

Data Designer

Big Data Architect
Researcher

Quantum Developer
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New Tasks

Since data lake are taking data from a wide range of systems, data 
can be in structured or unstructured formats, and usually not 
clean, e.g., with missing fields, mismatched data types, and other 
data-related issues.

Therefore data engineers are challenged with the task of wrangling, 
cleansing, and integra4ng data.
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New Systems source1

source1 h*ps://www.saagie.com/blog/our-extended-big-data-ai-recap/
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https://www.saagie.com/blog/our-extended-big-data-ai-recap/
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Where is Data?
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Data on the Inside vs 
Data on the Outside pt

pt Data on the Outside vs Data on the Inside Pat Helland, CIDR 2005
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http://cidrdb.org/cidr2005/papers/P12.pdf
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The Outside (WEB)

Interna'onal ecosystem of applica'ons and 
services that allows us to search, aggregate, 
combine, transform, replicate, cache, and 
archive the informa'on that underpins society. 

The Web is the result of millions of simple, 
small-scale interac6ons between agents and 
resources that use the founding technologies of 
HTTP and URI. 121

The Web is a set of widely commodi3sed 
servers, proxies, caches, and content delivery 
networks [an engineers]

121 Architecture of the World Wide Web, Volume One

Riccardo Tommasini - riccardo.tommasini@insa-lyon.fr - @rictomm 38

https://www.w3.org/TR/webarch/
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Resources

Resources are the fundamental building blocks

Anything we can expose, i.e., documents, images, videos, audio, 
devices, people, things…

We can represent them by abstrac/ng the useful informa/on and 
iden/fying using a Uniform Resource Iden/fier (URI)
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URIs

URL format (RFC 2396):
scheme:[//[user:password@]host[:port]][/]path[?query][#fragment]

E.G.:
git@github.com:nodejs/node.git
mongodb://root:pass@localhost:27017/TestDB?opAons?replicaSet=test
hDp://example.com
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Representa)on

Access to a resource is mediated by a representa2on

This separa*on is convenient to promote loose-coupling between 
server (producers) and client (consumers)

Mul$ple Views and Content Nego$a$on are the basis for 
interoperability
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Protocols: HTTP

• GET 

• Uniform Interface 

• read-only opera7on 

• idempotent

• POST 

• like a resource upload 

• idempotent

• DELETE 

• remove resources 

• idempotent

• HEAD 

• HEAD is like GET except it returns only a 
response code 

• PUT 
the only non-idempotent and unsafe opera?on 
is allowed to modify the service in a unique way 

• OPTIONS is used to request informa?on about 
the communica?on op?ons of the resource
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Databases Management 
Systems

A database is an organised collec-on of 
structured informa-on, or data, typically 
stored electronically in a computer system

Several kind of DBSMs exist. We will 
survey some of them. It is interes<ng to 
know that Edgar F. Codd defined 12+1 
rules that make a DBMS rela<onal link
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https://reldb.org/c/index.php/twelve-rules/
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Rela%onal DBMS

• It must be rela-onal as a database and 
as a management system

• All data should be in table form

• All data should be accessible without 
ambiguity
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NoSQL Familty
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Data Warehouse: A Tradi1onal Approach:

A data warehouse is a copy of transac3on data specifically structured for query and analysis. — Ralph Kimball

A data warehouse is a subject-oriented, integrated, 5me-variant and non-vola5le collec5on of data in 
support of management’s decision making process.-- Bill Inmon

• A data warehouse is a central repository where raw data is transformed and stored in query-able forms.03

• Data Warehouse are s>ll relevant today and their maintenance is part of Data Engineers' resposibili>es.

• The warehouse is created with structure and model first before the data is loaded and it is called schema-
on-write.

03 What is Data Engineering
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Data Warehouse vs Data Bases

Surprisingly, Data Warehouse isn’t a regular database. 

• A database normalizes data 
separa2ng them into tables 
and avoiding redundancies 

• It supports arbitrary workload 
and complex queries 

• do not store mul2ple versions 
of data 

• a Data Warehouse uses few 
tables to improve performance 
and analy9c.

• a Data Warehouse allows 
simple queries 

• supports versioning for 
complex analysis
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Data Lake

A Data lake is a vast pool of raw data (i.e., data as they are na8vely, 
unprocessed). A data lake stands out for its high agility as it isn’t 
limited to a warehouse’s fixed configura8on03.

03 What is Data Engineering
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Full Inforgraphic

• In Data Lake, the raw data is loaded as-is, when the data is used it is given structure, and it is called schema-on-read.

• Data Lake gives engineers the ability to easily change.

• In prac>ce, Data Lake is a commercial term so don't sweat it.
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Data Lake vs Data Warehouse

 

• Structured Data

• Schema On Write

• Data Pipelines: Extract-
Transform-Load

• Processing Model: Batch

• Unstructured Data

• Schema on Read

• Data Pipelines: Extract-
Load-Transform

• Processing Model: Streaming
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