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Forward Looking 
Statements and 
Non-GAAP 
Disclaimer 

This presentation and the accompanying oral presentation contain forward-looking statements that involve substantial risk 
and uncertainties, which include, but are not limited to, our expected financial results for the fiscal quarter ending July 31, 
2020 and the fiscal year ending April 30, 2021, our expectations regarding the impact of the COVID19 pandemic, our 
customer base, potential market and growth opportunities, and our go-to-market strategy. These forward-looking 
statements are subject to the safe harbor provisions under the Private Securities Litigation Reform Act of 1995. In some 
cases, you can identify forward-looking statements because they contain words such as “may,ˮ  “will,ˮ  “should,ˮ  “would,ˮ  
“expects,ˮ  “plans,ˮ  “anticipates,ˮ  “could,ˮ  “intends,ˮ  “target,ˮ  “projects,ˮ  “contemplates,ˮ  “believes,ˮ  “estimates,ˮ  “predicts,ˮ  
“potentialˮ or “continueˮ or the negative of these words or other similar terms or expressions that concern our expectations, 
strategy, plans or intentions. Our expectations and beliefs in light of currently available information regarding these matters 
may not materialize. Actual outcomes and results may differ materially from those contemplated by these forward-looking 
statements due to uncertainties, risks, and changes in circumstances, including but not limited to those related to: the 
impact of COVID19 on our business, operations, hiring and financial results, and on businesses of our customers and 
partners, including the effect of governmental lockdowns, restrictions and new regulations; our future financial 
performance, including our expectations regarding our revenue, cost of revenue, gross profit or gross margin, operating 
expenses (which include changes in sales and marketing, research and development and general and administrative 
expenses), and our ability to achieve and maintain future profitability; our ability to continue to deliver and improve our 
offerings and successfully develop new offerings, including security-related product offerings and SaaS offerings; customer 
acceptance and purchase of our existing offerings and new offerings, including the expansion and adoption of our SaaS 
offerings; our ability to maintain and expand our user and customer base; the impact of foreign currency exchange rate and 
interest rate fluctuations on our results; our international expansion strategy; our operating results and cash flows; our 
beliefs and objectives for future operations; the sufficiency of our capital resources; our ability to successfully execute our 
go-to-market strategy and expand in our existing markets and into new markets; and general market, political, economic 
and business conditions (including developments and volatility arising from the COVID19 pandemic).
 
Any additional or unforeseen effect from the COVID19 pandemic may exacerbate these risks. Additional risks and 
uncertainties that could cause actual outcomes and results to differ materially are included in our filings with the Securities 
and Exchange Commission (the “SECˮ), including the quarterly report on Form 10Q for the quarter ended January 31, 2020 
and any subsequent reports filed with the SEC. SEC filings are available on the Investor Relations section of Elasticʼs website 
at ir.elastic.co and the SECʼs website at www.sec.gov. Elastic assumes no obligation to, and does not currently intend to, 
update any such forward-looking statements, except as required by law.
 
In addition to GAAP financial information, this presentation and the accompanying oral presentation include certain 
non-GAAP financial measures.  See the Appendix for a reconciliation of all historical non-GAAP financial measures to their 
nearest GAAP equivalent.



Agenda

What are we covering in the next two hours:

● Introductions: Elastic, Elasticsearch, and Kibana (for geo)
● Web mapping with Elasticsearch

○ Rendering documents and aggregated data
○ Searching and drilling down with dates and any text
○ Geospatial filtering

What are we not covering today:

● Advanced web processing or UI TypeScript, React, and such)
● Generative AI



Elastic, a search company
Search. Observe. Protect



We live in an always on world 
built on a single common denominator

Today we live in an always on world



Content is becoming 
harder  to find

Enterprise IT is becoming 
more complex

Cyber threats are becoming 
more sophisticated

A world characterized by real challenges



A world characterized by endless data

IDC Global DataSphere and StorageSphere Forecasts

480EB Data produced 
daily by 2025

1 EB  1000 PB   1,000,000 TB

https://www.idc.com/getdoc.jsp?containerId=prUS47560321


Meet Elastic

Elastic helps the worldʼs 
leading organizations 
accelerate results that 
matter by putting data to 
work with the power of 
search.



Elastic at a glance
NYSE ESTC

Founded 
in 2012

3000
employees

50
countries with 
employees

17,900
subscriptions

54%
of Fortune 500 
companies trust Elastic



Elastic at a glance
NYSE ESTC



TECHNOLOGY FINANCE TELCO CONSUMER HEALTHCARE PUBLIC SECTOR AUTOMOTIVE / 
TRANSPORTATION RETAIL

The Elastic Search Platform is for everyone

Airbus



https://github.com/elastic

https://ela.st/slack

https://discuss.elastic.co

Communit
y

https://github.com/elastic
https://ela.st/slack
https://discuss.elastic.co/


Enterprise Search Observability Security

Kibana
Explore, Visualize, Engage

Elasticsearch
Store, Search, Analyze

Integrations
Connect, Collect, Alert

Public cloud Hybrid On-premises

The Elastic Search Platform



Elasticsearch and Kibana intro



Ingest, Store, Search, Visualise

Elastic Stack

Kibana

Beats

Logstash Elasticsearch

Datastore Web APIs

Ingest Nodes (X)



Elasticsearch
All data is welcome



Elasticsearch components

Cluster

Mapping

Node Shard

Field

Index

Document



Communicating 
with Elasticsearch

● All communication through 
HTTP endpoints 📖

● JSON
● REST methods: GET, PUT, 

POST, DELETE
● _cat API for human readable 

display 📖

https://www.elastic.co/guide/en/elasticsearch/reference/current/rest-apis.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/cat.html


Elasticsearch geospatial data types

● geo_point 📖
○ A single pair of latitude and longitude coordinates
○ Can be inserted as an object, GeoJSON, WKT, array, geohash

● geo_shape 📖
○ Supports any lat/lon geometry type, incl. envelope and circle
○ Inserted with GeoJSON or WKT notation

● point 📖, shape 📖
○ Supports any cartesian geometry type
○ Inserted with GeoJSON or WKT notation

https://www.elastic.co/guide/en/elasticsearch/reference/current/geo-point.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/geo-shape.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/point.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/shape.html


API for Vector tiles
Integrate in to your own system

Elasticsearch search API

● Modern, REST-based API
● JSON is the default 

output format

Elasticsearch Vector Tiles API

● Output in protobuffer format
● Use queries and 

aggregations to generate 
standard vector tiles



Search
Filter documents with geospatial relationships

Geo Filters

● Bounding box
● Point and radius
● Polygon
● An indexed geo_shape

Plus every other Elasticsearch filter

● Boolean
● Range (numeric, date, IP
● Unstructured text (stemming, 

fuzzy …)



Aggregate
Geo Bucket
● Distance (rings) 📖
● Hash 📖
● Geotile 📖
● Hex Grid 📖

Geo Metric
● Centroid 📖
● Bounds 📖
● Geoline 📖

Aggregate non-geo using 
geo filters
● Huge range of 

aggregations  📖

https://www.elastic.co/guide/en/elasticsearch/reference/7.14/search-aggregations-bucket-geodistance-aggregation.html
https://www.elastic.co/guide/en/elasticsearch/reference/7.14/search-aggregations-bucket-geohashgrid-aggregation.html
https://www.elastic.co/guide/en/elasticsearch/reference/7.14/search-aggregations-bucket-geotilegrid-aggregation.html
https://www.elastic.co/guide/en/elasticsearch/reference/master/search-aggregations-bucket-geohexgrid-aggregation.html
https://www.elastic.co/guide/en/elasticsearch/reference/7.14/search-aggregations-metrics-geocentroid-aggregation.html
https://www.elastic.co/guide/en/elasticsearch/reference/7.14/search-aggregations-metrics-geobounds-aggregation.html
https://www.elastic.co/guide/en/elasticsearch/reference/7.14/search-aggregations-metrics-geo-line.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/search-aggregations.html


Ingest







Kibana
Some basic concepts about Kibana



Copyright Elasticsearch BV 20152023 Copying, publishing and/or distributing without written permission is strictly prohibited

Lens

Maps

Alerting & ActionsDashboards & DrillDown

GraphCanvas Machine Learning

Discover

and much more ...

Data Analysis with Kibana



● Anyone trying to make sense of data

● Business analysts

● Data scientists

● Log/metrics analysts

● Security analysts

● Data service providers

Who uses 
Kibana?



Console
Allows to run Elasticsearch queries with 
autocomplete, code formatting, history, etc.

Search profiler
Shows statistics about query performance.

Grok debugger
Helps creating grok expressions for Logstash.

Painless lab
An environment to test painless scripts.

Developer Tools
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Data Views

• Logic component that gathers indices using a name pattern
‒ my_application_logs_*

• Defines field formatters: number, currency, image, URL, ...

• Defines temporal field for filtering (optional)

• Runtime fields for query time computations
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• Quick exploration tool

• Time range and automatic refresh*

• Search bar using Kibana Query Language or Lucene*

• Filters*

• Table view with custom columns

•  Field statistics

• Inspect tool: statistics, complete query and response

• Save your search to be used later on dashboards

* shared UI with other Kibana applications

Discover
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Your data in front of you
Explore your fields with a single 
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
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Dashboards

• Combine multiple visualizations: panels

• Time Range + Search Bar + Filters

• Panels can use filters to perform drill downs

• Panels can have custom time ranges

• Share

• Export to PDF or PNG



Cumbre Vieja dashboard

https://demo.elastic.co/app/dashboards#/view/6f861130-3802-11ec-a99f-17071fd1b505?_g=(filters:!())


Kibana approach to Geographical 
Information Systems

Elastic Maps



Elastic Maps
OOTB Geo Analytics interface within 
Kibana

● Friendly user experience
● Aggregations: heat map, 

clustering, grids, geoline
● Data driven styling
● Tools for drawing, filtering, 

measuring
● Add layers from external tile 

servers
● Used alone or in dashboards or 

Canvas workpads
● Embedded in other Kibana solution 

applications



Quick web 
mapping intro



storage

basemap APIrendering

browser

widgetsmap

mvt
png
...

json
xml
...

tangram js
deck gl



opensky-viewer

index.js

Frontend

index.html

mvt

opensky-loader

OpenSky API

mvt

mvt

From last year 
workshop….



Modern 
approach

1. New _mvt endpoint 📖
2. Elasticsearch outputs 

mapbox vector tiles in 
protobuff format

3. Can render up to 10.000 
documents per tile

4. Geometries are simplified
5. meta layer with details
6. Optional label positions

https://www.elastic.co/guide/en/elasticsearch/reference/master/search-vector-tile-api.html


Frontend

index.html

mvt

Basemap

Today

mvt



YOLO 
approach

Remove the middleware by 
instructing Maplibre how to 
make valid Elasticsearch 
requests



Simplifying our 
setup thanks to:

Connecting to Elasticsearch with API keys

Setting up our cluster to allow well scoped API key requests.

Leveraging MapLibre transformRequest feature
With this feature, we can include a payload in our vector tile 
requests to perform arbitrarily complex search and 
aggregation queries.

Changing a basemaps provider by a PMTiles file 
Use planetiler and pmtiles to conveniently generate a 
basemap file suited for this project and removing the need for 
a basemaps provider.



Replacing a 
maps provider 
by our own 
vector tiles

● Use planetiler to quickly and easily generate 
vector tiles in the PMTiles format
○ All Kosovo is generated in around 49 seconds (laptop)
○ Denmark in less than 4 minutes (laptop)
○ Whole planet in less than 3 hours (medium sized server)

$ java -jar planetiler.jar openmaptiles \
  --download --keep_unzipped=true --area=kosovo \
  --output=data/kosovo.pmtiles

● For this workshop we will use a file that 
combines:
○ A full planet for zooms 1 to 6 
○ New York City for zooms > 6

https://github.com/onthegomap/planetiler/
https://github.com/protomaps/PMTiles


Replacing a 
maps provider 
by our own 
vector tiles

● Adapt the OSM Bright style to consume this file

● Add the JavaScript pmtiles library and enable 
the protocol



Exposing 
Elasticsearch to 
the Internet 
securely

Elasticsearch can be accessed anonymously 📖

Instead, we will use an API key 📖 to read dedicated indices

https://www.elastic.co/guide/en/elasticsearch/reference/current/anonymous-access.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/security-api-create-api-key.html


Exposing 
Elasticsearch to 
the Internet 
securely

CORS is disabled by default 📖

Our cluster is ready to accept API key requests 🥳

https://www.elastic.co/guide/en/elasticsearch/reference/current/modules-network.html#http-cors-enabled


How to make 
Elasticsearch 
queries from 
Maplibre?

Vector Tile servers understand GET
In general templates for querying vector tile servers contain all 
parameters in the URL like 
http://myserver/{z}/{x}/{y}.[pbf|png]?search={query}

Elasticsearch _mvt and _search endpoints really need a payload
Some parameters are allowed in the URL but most of the 
extensive capabilities for searching are only available as 
payloads on POST requests

Maplibre allows to "hack" the requests for tiles
The transformRequest map creation option allows 
arbitrary changes to each HTTP request, even changing the 
method.



How to make 
Elasticsearch 
queries from 
Maplibre?



Laboratory
Let's draw some maps, finally!



Set up

Get the code we will review together

● Easiest way, hit the “Remixˮ button
at this glitch project:
○ https://glitch.com/edit/#!/webmapping-elasticsearch-2023

● If you are quick with git(hub) and node:
○ Clone or download the repo jsanz/elastic-workshop
○ Run the project inside lab/vector-tile-viewer
○ Play with HTML documents inside pages folder

Open Kibana with the read-only credentials shared 
on the session notes and check:

● Dev Console
● Discover
● Maps
● Dashboards

https://glitch.com/edit/#!/webmapping-elasticsearch-2023
https://github.com/jsanz/elastic-workshop/
https://github.com/jsanz/elastic-workshop/tree/main/lab/vector-tile-viewer
https://github.com/jsanz/elastic-workshop/tree/main/lab/vector-tile-viewer/pages
https://webmapping.kb.europe-west1.gcp.cloud.es.io


Data: NYC 311



Just a basemap

● Create a map with the OSM bright style

● Extra: consider updating the style to point to 
other tilesets available in the same folder: 
catalonia.pmtiles, denmark.pmtiles, 
kosovo.pmtiles, andorra.pmtiles

https://protomaps.github.io/PMTiles/?url=https%3A%2F%2Fstorage.googleapis.com%2Fjsanz-bucket%2Fplanet%2Fcatalonia.pmtiles#map=7.34/41.583/2.166
https://protomaps.github.io/PMTiles/?url=https%3A%2F%2Fstorage.googleapis.com%2Fjsanz-bucket%2Fplanet%2Fdenmark.pmtiles#map=6.49/56.294/11.678
https://protomaps.github.io/PMTiles/?url=https%3A%2F%2Fstorage.googleapis.com%2Fjsanz-bucket%2Fplanet%2Fkosovo.pmtiles#map=8.24/42.57/20.903
https://protomaps.github.io/PMTiles/?url=https%3A%2F%2Fstorage.googleapis.com%2Fjsanz-bucket%2Fplanet%2Fandorra.pmtiles#map=10.88/42.5425/1.5999


First documents 
from 
Elasticsearch

● Define a query and a new vector layer
● Count geometries from the rendered features

● Extra:
○ consider checking with Discover the data 

to select another time frame
○ Render geonames dataset



Documents 
from 
Elasticsearch 
themed by 
complaint type

● Extend the query to filter by terms
● Thematic mapping with Maplibre styling

● Extra:
○ Render by another field, change size/opacity
○ Use other conditions to filter your data Maps, 

Discover and their Inspect tool will be your 
friends for this)



Add a popup 
with details of 
the complaint

● Add more fields to the vector tiles responses
● Include a basic popup implementation

● Extra:
○ Play with the pop up template
○ Tooltip on hover?



Search and 
filter 
documents 
from 
Elasticsearch 

● Add a simple form with a text input
● Update the ES body to include the search query
● Reload the layer

● Extra:
○ Refine the search to query only a single field
○ Add more fields to extend the query (date 

filter, agency selector, etc.)



Render other 
geometry types

● Query two different aliases filtering data from the 
same index

● Adapt the code and styling for two layers

● Extra:
○ Check the different values for the highways



Render 
aggregated data 
into H3 hexagons 

● Update the query with grid_agg, grid_type 
properties

● Pop up now works as a tooltip showing the count
● New problem: the legend is fixed but our counts 

heavily depend on the zoom level!

● Extra:
○ Do you notice an outlier?
○ Play with the grid_precision query property



Adapt the 
legend to the 
zoom level 
using basic 
stats

● Add a listener to the zoomend event to 
update the style based in the new maximum 
for the aggregation count and reload the 
layer.

● Include a "must_not → geo_distance" filter to 
remove those picky new yorkers 

● Extra:
○ Use Kibana Maps to identify that outlier
○ Find other filter types to remove it



Add a new 
metric: 
cardinality

● Include a new aggregation to compute how many 
different complaint types exist per hexagon.

● Increase the number of steps in the legend for 
better display

● Extra:
○ Find other interesting metrics available with 

Kibana Maps.



Aggregate 
using mercator 
tiles

● Change the grid_agg type to geotile (square 
mercator tiles).

● This aggregation type is much faster

● Extra:
○ Play with the max and min zoom levels of the 

application
○ Play with different color schemes and get help 

from Kibana Maps (https://colorbrewer2.org is a 
classic)

https://colorbrewer2.org


Aggregate 
using a heat 
map

● A heatmap is in reality a grid with a custom styling
● Increase the grid_precision to 7

● Extra:
○ Play changing the grid_agg between geohex and 

geotile
○ Play with different color schemes and heatmap 

parameters
○ Figure out why it crashes on Firefox 😢



Closing
Some final remarks

● Everything we covered in this session is
available in the free Basic license (cloud or self-hosted).

● This setup is OK for controlled environments
● A proper backend to interact with Elasticsearch is the 

recommended approach
● Elasticsearch offers a wide variety of capabilities

○ geo_line aggregation and geo_shape aggregation (hex and tile)
○ Time Series, data streams, ingest pipelines, transforms, Cross Cluster 

Search, Cross Cluster Replication, …
○ Including Artificial Intelligence and large language models!



Thanks!

Web mapping with Elasticsearch

Jorge Sanz | jorge.sanz@elastic.co

Craig Taverner | craig.taverner@elastic.co


