
29.11.2020

1

Data Warehousing

Disciplina de Gestão de Dados e de Bases 
de Dados

Ano Letivo 2020/2021

Parts of this presentation were taken from the backing material 

of the book 

Modern Database Management, 13 Edition, 2019

Jeffrey A. Hoffer, V. Ramesh, Heikki Topi

Concepts
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History

1988 – The IBM researchers Barry Devlin and Paul Murphy 
publish the article “An architecture for a business and information 
system” where they introduced the term "business data 
warehouse“

1992 – Bill Inmon publishes the book Building the Data 
Warehouse

.

https://en.wikipedia.org/wiki/Data_warehouse 3

Data Warehouse Overview

https://panoply.io/data-warehouse-guide/data-mart-vs-data-warehouse/ 4

https://en.wikipedia.org/wiki/Data_warehouse
https://panoply.io/data-warehouse-guide/data-mart-vs-data-warehouse/
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Data Warehouse

• A subject-oriented, integrated, time-variant, non-updatable 
collection of data used in support of management decision-
making processes

• Subject-oriented: e.g. customers, patients, students, 
products 

• Integrated: consistent naming conventions, formats, 
encoding structures; from multiple data sources

• Time-variant: can study trends and changes

• Non-updatable: read-only, periodically refreshed

Data Mart

• A data warehouse that is limited in scope
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Concepts (1/2)

Data Warehousing

Is the process whereby organizations create and maintain 
data warehouses and extract meaning and inform 
decision making from their informational assets through 
these data warehouses
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https://quizlet.com/32435342/itm-4271-11-flash-cards/

https://www.tutorialspoint.com/dwh/dwh_tutorial.pdf

Concepts (2/2)

https://quizlet.com/32435342/itm-4271-11-flash-cards/
https://www.tutorialspoint.com/dwh/dwh_tutorial.pdf
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Need for Data Warehousing

Integrated, company-wide view of high-quality 
information (from disparate databases)

Separation of operational and informational systems and 
data (for improved performance)

8
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Separating Operational and Informational 
Systems

Operational system – a system that is used to run a business 
in real time, based on current data; also called a Transactional 
System

Informational system – a system designed to support 
decision making based on historical point-in-time and prediction 
data for complex queries or data-mining applications
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Issues with Company-Wide Operational
View

- Inconsistent key structures

- Synonyms

- Free-form vs. structured fields

- Inconsistent data values

- Missing data
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Examples of 
heterogeneous 
data
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Comparison of Operational and Informational Systems
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Data Characteristics

Status vs. Event Data
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Status

Status

Event = a 
database action 
(create/ update/ 
delete) that 
results from a 
transaction

Example of DBMS 

log entry
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With transient 
data, changes 
to existing 
records are 
written over 
previous 
records, thus 
destroying the 
previous data 
content.

Transient Data – Operational Data  

Copyright © 2019, 2016, 2013 Pearson Education, Inc. All Rights Reserved
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Periodic data 
are never 
physically 
altered or 
deleted once 
they have been 
added to the 
store.

Periodic Data – Warehouse Data
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Dimensional Model

16
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Dimensional Model
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Data Lake

Pentaho CTO James Dixon has generally been credited with 

coining the term “data lake” on October, 2010.

He describes a data mart (a subset of a data warehouse) as 

akin to a bottle of water…”cleansed, packaged and 

structured for easy consumption” while a data lake is 

more like a body of water in its natural state. Data flows 

from the streams (the source systems) to the lake. Users have 

access to the lake to examine, take samples or dive in.

19

Data Lake

https://www.blue-granite.com/blog/bid/402596/top-five-differences-between-data-lakes-and-data-warehouses

http://blog.pentaho.com/tag/james-dixon/


29.11.2020

10

20

A storage repository, usually Hadoop, that holds a vast amount of raw 
data in its native format until it is needed.

• A place to store unlimited amounts of data in any format inexpensively, 
especially for archive purposes

• Allows collection of data that you may or may not use later: “just in case”

• A way to describe any large data pool in which the schema and data 
requirements are not defined until the data is queried: “just in time” or 
“schema on read”

• Complements EDW and can be seen as a data source for the EDW –
capturing all data but only passing relevant data to the EDW

• Allows for data exploration to be performed without waiting for the 
EDW team to model and load the data (quick user access)

Data Lake

https://pt.slideshare.net/jamserra/big-data-architectures-and-the-data-lake
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Data Lake + Data Warehouse Better Together
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Data Warehouse vs Data Lake

https://www.talend.com/resources/data-lake-vs-data-warehouse/

Data Lake Data Warehouse

Data Structure Raw Processed

Purpose of Data Not Yet Determined Currently In Use

Users Data Scientists Business Professionals

Accessibility
Highly accessible and 

quick to update

More complicated and costly to 

make changes

Data Warehouse vs. Data Lake
Scale Up vs. Scale Out

23

Scale Up (DW)
Scaling vertically means adding 
resources to a single node, 
typically involving the addition of 
CPUs, memory or storage to a 
single computer

Scale Out (DL)

Make Many CPUs work together

Learn how to divide your problems 
into independent threads
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Characteristics of Big Data

Schema on Read, rather than Schema on 
Write

- Schema on Write– preexisting data model, how traditional 
databases are designed (relational databases)

- Schema on Read – data model determined later, depends on 
how you want to use it (XML, JSON)

- Capture and store the data, and worry about how you want 
to use it later

24Copyright © 2019, 2016, 2013 Pearson Education, Inc. All Rights Reserved

Examples of JSON and XML

JavaScript Object 
Notation

eXtensible Markup 
Language

Copyright © 2019, 2016, 2013 Pearson Education, Inc. All Rights Reserved 25
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Schema on write vs. schema on read

Traditional 
database 
design

The big data 
approach

Copyright © 2019, 2016, 2013 Pearson Education, Inc. All Rights Reserved 26

27Source: Adapted from Delaware Consulting

BI BA

Evolution of BI

http://blog.delawareconsulting.com/delawareblog/2014/01/predictive-analytics-more-than-just-a-buzz/
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Data Warehousing uses a Top-Down Approach

https://pt.slideshare.net/jamserra/big-data-architectures-and-the-data-lake

29

The “data lake” uses a Bottom-Up Approach

https://pt.slideshare.net/jamserra/big-data-architectures-and-the-data-lake
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Cloud Data Warehouse Trends For 2019
A Survey From TDWI and Talend (October 2018) 

What are your organization's biggest priorities for data 
management in 2019? Please select up to 3 responses
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Teradata University

https://support.teradata.com/community

https://academics.teradata.com/

Teradata Community

www.isegexecutive.education
Rua do Quelhas, 6
1200-781 Lisboa

(+351) 213 922 891 
info@executive.education

https://academics.teradata.com/

