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Workshop objectives
Elastic and Geo

Understand the basics of the Elastic Stack✔ 

How Kibana can be used to create dashboards with geodata✔ 

What are the basics of a modern web map application✔ 

Have a bit of fun, if possible 😅✔ 

What are the Elasticsearch most relevant geospatial features✔ 
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Agenda

Intro to the Elastic stack

Lab set up and data import

Kibana overview: Dashboards, Lens, Canvas, and Maps

Elasticsearch (geo) queries

Web mapping 101
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Using your trial cloud account

• Create a 14 days free trial account at cloud.elastic.co

• Create a new deployment (details)
‒ defaults are ok

‒  you can disable the APM instance

• To load the flight tracking data:
‒ You can stream data from your laptop using the opensky-loader docker image or the 

node script (details)

‒ Alternatively you can upload the sample GeoJSON file or generate a new one (details)

https://www.elastic.co/cloud/elasticsearch-service/signup
https://github.com/jsanz/wecode20/blob/master/docs/01-setup.md#set-up-elastic-stack-with-elastic-cloud
https://github.com/jsanz/wecode20/blob/master/docs/01-setup.md
https://github.com/jsanz/wecode20/tree/master/lab/opensky-loader/download


5 5

Using docker-compose

$ git clone https://github.com/jsanz/wecode20.git

$ cd wecode20/lab

$ docker-compose up

Start the docker compose services

Visit http://localhost:5601

https://github.com/jsanz/wecode20.git
http://localhost:5601


6 

Agenda

Intro to the Elastic stack

Lab set up and data import

Kibana overview: Dashboards, Lens, Canvas, and Maps

Elasticsearch (geo) queries

Web mapping 101

1

2

3

4

5



7 

Elastic is a search company
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https://eng.uber.com/elk/

https://eng.uber.com/elk/
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Customers across various industries, segments, and geographies

TECHNOLOGY FINANCE TELCO CONSUMER PUBLIC SECTOR AUTOMOTIVE / 
TRANSPORTATION RETAIL



Search is the foundation
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Technology differentiation

SCALE

Distributed by design 

SPEED

Find matches in milliseconds 

RELEVANCE

Get highly relevant results 
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Store, Search, & 
Analyze

Visualize & 
Manage

Ingest

Elastic Stack

Elastic Stack

Kibana

Elasticsearch

Beats Logstash

What is the stack? 
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Elasticsearch
All data is welcome

Elastic Stack
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Store, Search, & 
Analyze

Visualize & 
Manage

Ingest

Elastic Stack

Elastic Stack

Kibana

Elasticsearch

Beats Logstash
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Beats
Lightweight data shippers

Ship data from the source Ship and centralize in 
Elasticsearch

Ship to Logstash for 
transformation and parsing

Ship to Elastic Cloud Libbeat: API framework to 
build custom beats 70+ community Beats
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Beats
All the modules

Elastic Stack
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Beats
FunctionBeat - Serverless shipper for Cloud Data

Elastic Stack
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Store, Search, & 
Analyze

Visualize & 
Manage

Ingest

Elastic Stack

Elastic Stack

Kibana

Elasticsearch

Beats Logstash
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Logstash
ETL for Elasticsearch

Ingest data of all shapes, 
sizes, and sources

Parse and dynamically 
transform data

Transport data to any 
output

Secure and encrypt data 
inputs

Build your own pipelines Lots of plugins
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Logstash
Normalize and Enrich Data before Indexing

Elastic Stack

Logstash

Inputs

Beats
…
…

JDBC
…
…

TCP

UDP

HTTP

Elasticsearch

Filters

Extract Fields

Geo Enrich

Lookup Enrich

DNS Lookups

Pattern Matching

ArcSight Codec
…Network / Security Data

Syslog Servers

Infra / App Data

IoT / Sensors
Persistent Disk Based 

Queues

Beats

Outputs

Elasticsearch

…
…
…
…
…

Kafka

RabbitMQ

RDBMS

Centralized
 Configuration Management

Elasticsearch
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Store, Search, & 
Analyze

Visualize & 
Manage

Ingest

Elastic Stack

Elastic Stack

Kibana

Elasticsearch

Beats Logstash
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Kibana: Dashboards



29 

Kibana: Canvas
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Kibana: Elastic Maps
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Kibana: Graph
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Solutions
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How does it work together?
Ingest, Store, Search, Visualise

Elastic Stack

Kibana

Beats

Logstash Elasticsearch

Datastore Web APIs

Ingest Nodes (X)
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Continue your journey...

- Spin up a cluster 
- Hosted: cloud.elastic.co 
- Self managed - elastic.co/downloads

- Explore live examples @ elastic.co/demos
- Watch webinars @ elastic.co/videos 
- Chat with us @ ela.st/slack (blog plost)
- Forums : https://discuss.elastic.co/ 
- Go deeper with documentation @ elastic.co/guide
- Sign up for training @ elastic.co/training
- Attend a local meetup or Elastic{ON}: Madrid 2020-02-18

More  resources

https://cloud.elastic.co/
https://www.elastic.co/downloads/
https://www.elastic.co/demos
https://www.elastic.co/videos/
https://ela.st/slack
https://www.elastic.co/blog/join-our-elastic-stack-workspace-on-slack
https://www.elastic.co/guide/index.html
https://training.elastic.co/
https://www.elastic.co/elasticon/tour/madrid
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A few Kibana concepts
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Index patterns

• A logic component to group indexes by a string pattern
‒ my_application_logs_*

• Fields can have custom formatters: number, currency, url, image,...

• Can have a date field used for time range selections

• Scripted fields allow custom computations at query time
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Creating a 
new index 
pattern
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Saved Objects

• Kibana state is stored in Elasticsearch indexes

• Application configuration is stored in saved objects
‒ An index pattern, dashboard, map, ...

• Saved objects define dependencies between them
‒ Index pattern >> Map >> Dashboard

• Saved objects can be exported and imported (JSON)
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Spaces

• Separate Kibana objects by functional groups

• Objects can only be stored at a single space

• Roles can get access to spaces

• Applications can be disabled per space and role
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Discover

• Quick exploration tool

• Time range (!!) and auto update*

• Search bar using Kibana Query Language or Lucene syntax*

• Filters*

• Fields as columns

• Index pattern formatters are used

• Inspect tool: statistics, full request, and response

• Save your search for dashboards

* common to many Kibana elements
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Developer Tools

Console
Make any Elasticsearch query with 
autocompletion, autoindentation, history, etc. 

Search profiler
Get insights of yor query performance

Grok debugger
Help creating grok expressions for Logstash and 
other ingestion tools
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Your data in front of you
Explore your data fields in a click

Drag and drop
Go from nothing to visual 
insights with a single mouse 
gesture

Smart Suggestions
Let Lens help guide your analysis 
with useful chart suggestions

Lens



46 46

Join by ISO code
Join your data with ISO 
country/region codes to create 
choropleth maps

Metrics
Get the count, average, and 
other metrics

Basemap
Use the default map or a custom 
WMS server

Region map
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Aggregations
Show your data in clusters, 
geohash grid, or as a heatmap

Metrics
Get the count, average, and 
other metrics

Basemap
Use the default map or a custom 
WMS server

Coordinate map
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Metrics
Select the aggregation for your 
data: count, sum, avg, ...

Buckets
Get a single value or bucket your 
results by terms, range, ...

Metric
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… and many other options
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Dashboards

• Combine visualizations: panels

• Time Range + Search Bar + Filters

• Panels generate filters to drill down

• Panels can have custom time range filter

• Sharing

• Exporting as PDF and PNG



52 52

Canvas

• Slides driven by your data: live and pixel perfect infographies

• Who is Canvas for?
‒ kiosks and show rooms

‒ frequent presenters

• Charts, tables, markdown text, all backed by Elasticsearch SQL 

• Powerful expression editor

• Checkout: stand out with canvas

https://www.youtube.com/watch?v=ZqvF_5-1xjQ
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Intermission:
Intro to Geographical 
Information Systems
Jorge Sanz
Ramiro Aznar
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“A geographic information 
system or geographical 

information system (GIS) is a 
system designed to capture, 
store, manipulate, analyze, 

manage, and present all types 
of spatial or geographical 

data.” 
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Spatial Data
Rasters and vectors

Types: points, lines and polygons.

Some vector data keeps track of topology, the 
relationships between different shapes.

Vector formats: .shp, .GeoJSON, .KML, .gpkg....
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Spatial Data
Rasters and vectors

“A raster data type is, in essence, any 
type of digital image represented by 
reducible and enlargeable grids.”

“Raster data type consists of rows and 
columns of cells, with each cell 
storing a single value. (...) While a 
raster cell stores a single value, it can 
be extended by using raster bands.”

Raster formats: .jpg, .tiff, .GeoTiff...
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Earth shape... is complicated
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“Projections are what we call the 
mathematical equations that do the 
trick of turning the world into some 

flat shape that fits on a printout or a 
computer screen.”

Projections are a compromise 
between shape, angles, and 

distances
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“A Spatial Reference System 
Identifier (SRID) is a unique 

value used to unambiguously 
identify projected, unprojected, 

and local spatial coordinate 
system definitions.”
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https://xkcd.com/977/

https://xkcd.com/977/
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Symbolization
Qualitative and quantitative

• Sequential ramps
• Diverging ramps
• Qualitative palettes
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Map Types

• Points:
– Heatmap
– Density
– Clusters & Bubbles

• Thematic: 
– Choropleth (sequential)
– Category (categorical)
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Elastic Maps
Bringing GIS concepts to Kibana
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Elastic Maps

Multiple Sources, One Map
Build maps with multiple layers and from 
multiple data sources

Individual Documents
Map individual geo_points and geo_shapes 
on a map, and control exactly when you want to 
see them

Client Side Styling
Choose colors for borders & fills and 
dynamically size them

Out-of-the-Box Maps
Take full advantage of the free Elastic Maps 
Service to join your data with our shapes
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Elastic Maps Service
maps.elastic.co

18 zoom levels
Render from world to city level data

Three basemap styles
See your data on top of beautifully designed 
dark, light, or colorful basemaps 

Administrative Boundaries
More than 60 layers for country region 
boundaries
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Learning is pleasurable (?) but 
doing is the height of enjoyment

Novalis
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Practice time

• Create a new map*

• Add the airports GeoJSON layer*

• Add the OpenSky positions as a grid aggregation (z0 to z6)

• Add the OpenSky positions as single documents (z6 to z24)

• Add tooltip elements, play with the legend, etc

• …

*If using my Elastic Cloud account, remember to save all 
   new indexes and objects with the wecode00 prefix 
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Agenda

Intro to the Elastic stack

Lab set up and data import

Kibana overview: Dashboards, Lens, Maps, canvas

Elasticsearch (geo) queries

Web mapping 101
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Use Kibana DevTools Console
Or curl, postman, ...

Creating new indexes
How to define field types, including geo

Inserting
Adding data to your index

Querying
Retrieving individual documents

Aggregations
Put your data into buckets 

Elasticsearch 
queries
Small intro to ES query DSL
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Elasticsearch geo 
queries
ES querying geospatial features

Searching
Finding documents with point & radius, 
bounding box, and polygon queries

Metric aggs
Find the centroid or the bounding box of 
your query results

Bucket aggs
Aggregate your results using geospatial 
features like rings or grids 
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Quick intro to web 
mapping
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“A tiled web map, or slippy 
map is displayed in a browser 
by seamlessly joining dozens of 
individually image files (vector 
or raster) over the internet.”

A web map can be static or 
dynamic.
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Storage

Basemaps APIRendering

Browser

widgetsmap

mvt
png
...

json
xml
...

tangram js
deck gl
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Storage

Basemaps API

Browser

widgetsmap

mvt json/txt

/backend

/frontend

geojson
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