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1. Data architecture basics 
2. Getting, creating or 

extracting data
3. Data cleaning and formatting
4. Data interoperability

Agenda



Data basics



Open Data is information which can be 
freely used, reused, and redistributed, by 
anyone, anywhere, for any purpose

See: opendatahandbook.org

Definition



Legally open: available under an open (data) 
license that permits anyone freely to access, reuse 
and redistribute 
Technically open: available in machine readable 
format and bulk form. 

See: opendatahandbook.org

Definition



Completeness: Datasets released by the government should 
be as complete as possible, reflecting the entirety of what is recorded 
about a particular subject.

Primacy: be primary source data.  

Easy access: Datasets should be as accessible as possible, 
without barriers.

Open data principles

See: Sunlight Foundation

https://sunlightfoundation.com/policy/documents/ten-open-data-principles/


Machine readable: information should be stored in 
widely-used file formats that easily lend themselves to machine 
processing

Timeliness: Open data is only valuable if it’s still relevant. 

Permanence: It should be available online in archives in 
perpetuity 

Open data principles



csv

Open data formats



Spreadsheets

Some files might be proprietary



Text files (txt) 



Json
Useful format for 
programmers



Avoid PDFs





How does it look like?

https://www.poder-judicial.go.cr/justiciaabierta/PJCROD_POLICIALES.html




Variables

Observations



Closed data (PDF)

Open structured data (csv)

Information
Knowledge



Get the data



Make an inventory:
• What information do you have
• Where
• In which formats

Where’s your data?



PDF





PDF
• Transform it into open formats (Tabula)

• Search for the primary source (it may be 
in a machine readable format)







http://database.ameliarueda.com/alquileres/



Information on paper
– Identify the variables and formats
– Digitalize the information
– Ask for help: civil society, journalists

Cons:   labor intensive, time consuming, 
subject to human error.  



Information in other formats

– Start collecting the data in open and 
structured formats

 



Clean the data



Processing a dataset to make it easier to consume. This may 
involve fixing inconsistencies and errors, removing 
non-machine-readable elements such as formatting, using 
standard labels for row and column headings, ensuring that 
numbers, dates, and other quantities are represented 
appropriately, conversion to a suitable file format, 
reconciliation of labels with another dataset being used

Cleaning data

See: opendatahandbook.org

http://opendatahandbook.org/glossary/en/terms/conversion/
http://opendatahandbook.org/glossary/en/terms/file-format/


Tidy data

See: Tidy data by Hadley Wickham

https://www.jstatsoft.org/article/view/v059i10








• Variables in the correct format
• Tidy data
• No merged cells
• Single value per cell
• No strange characters
• Without errors

Clean data



Wrong format: text stored as number, wrong dates

09/12/2014  
12/09/2014 

Each column should have only ONE data type

Common errors



Multiple values 
Absolute 
numbers?  
Percentage? 

Different variables in a single cell



Multiple values 



Typing errors: the same entity should be typed 
precisely.  Acronyms vs full names.

Name

Ana Rojas

   Ana Rojas

Ana     Rojas



Values as variables
This should be a variable called income



Values as variables Tidy format



Check: 
The Quartz guide to bad data
Tidy data by Hadley Wickham

https://github.com/Quartz/bad-data-guide
https://www.jstatsoft.org/article/view/v059i10


Information about a dataset such as its title and description, 
method of collection, author or publisher, area and time period 
covered, licence, date and frequency of release, variables. It is 
essential to publish data with adequate metadata to aid both 
discoverability and usability of the data.

Metadata

http://opendatahandbook.org/glossary/en/terms/licence/


Level of education: The 
individual’s last year of 

schooling 
1= elementary

2= primary education
3=lower secondary
4=upper secondary

5=bachelor degree or higher

Level of 
education

1

5

3

1

4

2

???







Interoperability



Interoperability denotes the ability of diverse systems and 

organizations to work together (inter-operate). In this case, it is 

the ability to interoperate - or intermix - different datasets.

What?

See: opendatahandbook.org



Application Programming Interface. For data, this is 

usually a way provided by the data publisher for 

programs or apps to read data directly over the web. 

API

http://opendatahandbook.org/glossary/en/terms/publisher/
http://opendatahandbook.org/glossary/en/terms/app-application/
http://opendatahandbook.org/glossary/en/terms/web/


API

User 
Web app in browser

API

Database

Information 
request

Response



• Saves time for users and public servants.  They can easily access 

and analyse different datasets.

• The fact that the information is well documented and structured, 

allows to work with big databases and vast amounts of 

information.  

• Increases the consumption of information within institutions.

Why?



Final remarks



Don’t be afraid  to start an open data process.

Opening data has a large potential economic value, 
increases transparency, creates business 
opportunities, benefits consumers. 

Open Data



Thanks!


