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Que son Kibana y sus diferentes componentes

Como usar Elastic Maps para visualizar datos geoespaciale

Cuales son las caracteristicas geoespaciales basicas de

Como encaja Elastic en la arquitectura de una aplicacio
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Elasticsearch

Todos los datos son bienvenidos

ANOMALIES




Componentes de Elasticsearch
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Cluster
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Communicating
with Elasticsearch

e All communication through
HTTP endpoints [__|

- http --verify=/tmp/ca.crt --auth elastic:changeme https://localhost:9203/
HTTP/1.1 200 OK
X-elastic-product: Elasticsearch
content-length: 531
content-type: application/json

S |

‘cluster_name": "docker-cluster",
cluster_uuid": "kIQy28mgRlyOvBis_FELXg",
! ] : llesglll‘

"tagline": "You Know, for Search",

build_date": "2022-04-20T10:35:10.180408517Z2",
"build_flavor": "default",

"build_hash": "bl7daf62e8dd9fuUactd25875e9381ffe2b9282c5",
'build_type": "docker",

'Lucene_version": "9.1.0"
"minimum_index_compatibility_version": "7.0.0",
| PRSI ' 1417 3 "7.17.0"’
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https://www.elastic.co/guide/en/elasticsearch/reference/current/rest-apis.html

- http —-verify=/tmp/ca.crt ——auth elastic:changeme)
"https://localhost:9203/flight_tracking*/_search?size=1"

HTTP/1.1 200 OK

X-elastic-product: Elasticsearch

content-length: 582

content-type: application/json

Communicating
with Elasticsearch

e All communication through ‘
HTTP endpoints [_|
e JSON Ui

"_id": "_VcQtIABUXM3OLHfsxTV",
"_index": "flight_tracking_2022-05-11",
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https://www.elastic.co/guide/en/elasticsearch/reference/current/rest-apis.html

Communicating
with Elasticsearch

e All communication through
HTTP endpoints [__

e JSON

e REST methods: GET, PUT,
POST, DELETE

echo -n '{"hello": "world"}' | http —-verify=/tmp/ca.crt —-auth elastic:changeme \
POST "https://localhost:9203/my_test/_doc"
{TTP/1.1 201 Created
Location: /my_test/_doc/KLCIx0oABOCoZ6d_Z8ZDc
-elastic-product: Elasticsearch
ontent-length: 159

ontent-type: application/json

{
"_1d": "KLCJxoAB@CoZ6d_Z8ZDc",
"_index": "my_test”,
] = {
led": 0,
A t": "created"
}

- http —-verify=/tmp/ca.crt —-auth elastic:changeme DELETE \
"https://localhost:9203/my_test"

{TTP/1.1 200 OK

X-elastic-product: Elasticsearch

Eontent—length: 21

ontent-type: application/json

{
}



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

o~

® ® : :
- http —-verify=/tmp/ca.crt ——auth elastic:changeme\
o m m u n Ica I n g "https://localhost:9203/_cat/health?v&h=cluster, status, node.total,pri, shards"

HTTP/1.1 200 OK

X-elastic-product: Elasticsearch

o o
WIth EIaStlcsea rCh content-length: 88
content-type: text/plain; charset=UTF-8

cluster status node.total pri shards
docker-cluster green 2. 15 30

All communication through I
HTTP endpoints [ el e e e R e
JSON e

REST methods: GET, PUT, L

POST, DELETE I e e

es01 172.27.0. 100 7 cdfhilmrstw
7.0.

_Cat API fOI’ human readable es02 172.2 L3l 96 7 cdfhilmrstw
display [

- http —-verify=/tmp/ca.crt —-auth elastic:changeme)
"https://localhost:9203/_cat/indices?v&h=index health, docs.count, store.size"

HTTP/1.1 200 OK -

X-elastic-product: Elasticsearch

content-length: 224

content-type: text/plain; charset=UTF-8

index health docs.count store.size
flight_tracking_2022-05-12 green 299029 108.6mb
flight_tracking_2022-05-11 green 438453 155.2mb
flight_tracking_2022-05-15 green 4e7e 3.4mb



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

Beats

Lightweight data shippers

Ship and centralize in Ship to Logstash for

Ship data from the source . , ,
Elasticsearch transformation and parsing

Libbeat: APl framework to
build custom beats

Ship to Elastic Cloud 70+ community Beats

elastic
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Beats
All the modules

B O

FileBeat MetricBeat PacketBeat WinLogBeat
Log Files Metrics Network Data Window Events

Q M @

HeartBeat AuditBeat FunctionBeat
Uptime Monitoring Audit Data Serverless Shipper

Plus, more than 70 community Beats and growing...

Wa
%
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\ |
Logstash

ETL for Elasticsearch

Ingest data of all shapes,
Sizes, and sources

Parse and dynamically
transform data

5@ O

Transport data to any
output

Secure and encrypt data
Inputs

Build your own pipelines

Lots of plugins

Wa
%

elastic



Logstash

Normalize and Enrich Data before Indexing

Inputs

Beats
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Network / Security Data
Syslog Servers
Infra / App Data

loT / Sensors

JDBC

TCP

-  UDP

HTTP

Elasticsearch

"-Lo stash
B B

| Centralized
111} Configuration Management

Filters
Extract Fields
Geo Enrich
Lookup Enrich
DNS Lookups
Pattern Matching

ArcSight Codec

Persistent Disk Based
Queues

(©

Outputs

Elasticsearch

Kafka

RabbitMQ

Elasticsearch

% o elasti
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Flastic Stack

Ingest, Store, Search, Visualise

Data_store Web_ APls

Logstash

Ao
o)

Elasticsearch

Kibana




Agenda

Introduccion al stack de Elastic
Preparacion del laboratorio
Introduccion a Kibana

Elastics Maps

Elasticsearch Geo

Web mapping con Elasticsearch



Donde podéis ejecutar el laboratorio

# elastic cloud Entorno local
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Cuenta de prueba en Elastic Cloud

« Crea una cuenta gratuita de dos semanas en cloud.elastic.co

« Crear un deployment nuevo (detalles)

— los valores por defecto estan bien

— para este taller puedes eliminar del despliegue Integrations Server y Enterprise Search

« Para cargar los datos de prueba (open sky):

— Puedes subir datos en tiempo real con la imagen docker o script opensky-loader (detalles)

— Puedes usar un dataset estatico en formato GeoJSON o generar uno nuevo (detalles)


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/elastic-workshop/blob/master/lab/opensky-loader/download/flight_tracking.geojson.gz
https://github.com/jsanz/elastic-workshop/tree/master/lab/airports/
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Usando Docker Compose en OSGeo Live

* Prerrequisito: instalar Docker y Docker Compose
» Descargar laboratorio: https://github.com/jsanz/elastic-workshop

git clone https://github.com/jsanz/elastic-workshop.git

 Ajustar parametros en .env

— Puerto de OpenSky viewer (puerto 80 no disponible en OSGeo Live)
- OPENSKY_VIEWER_PORT=8080
— (Opcional) contrasenas de usuario

— ELASTIC_PASSWORD=changeme
— KIBANA_PASSWORD=changeme

docker


https://docs.docker.com/get-docker/
https://docs.docker.com/compose/install/
https://github.com/jsanz/elastic-workshop

Arrancar aplicaciones ‘r"
docker

cd elastic-workshop/1lab

sudo sysctl -w vm.max_map_count=262144 # ajusta la memoria virtual
docker compose pull # descarga las imagenes del stack

docker compose build # construye las imagenes opensky

docker compose up -d # arranca todos los contenedores




Otros comandos utiles

docker
docker
docker
docker
docker
docker

docker

compose ps # muestra informacion de estado

compose logs -f kibana # mostrar logs

compose down # apaga todos los contenedores y servicios
compose restart opensky-viewer # resetea un contenedor

compose stop opensky-viewer # para un contenedor

volume 1ls # lista los volumenes (discos duros de docker)

volume rm [nombre-volume] # borra un volumen

4

docker




Comprobar estado de los contenedores

docker

user@osgeolive: ~/elastic-workshop/lab X user@osgeolive: ~/elastic-workshop/lab user@osgeolive: ~/elastic-works

user@osgeolive:~/elastic-workshop/lab$S docker compose ps
NAME COMMAND SERVICE STATUS PORTS
user@osgeolive:~/elastic-workshop/lab$ docker compose up -d
[+] Running 7/7
2 Network lab default Created
2 Container lab-setup-1 Healthy
:: Container lab-es01-1 Healthy
2 Container lab-es02-1 Healthy
:: Container lab-kibana-1 Started
:: Container opensky-loader Started
:: Container opensky-viewer Started
user@osgeolive:~/elastic-workshop/lab$ docker compose ps
NAME COMMAND SERVICE STATUS PORTS
lab-es01-1 "/bin/tini -- fusr/Ll.. es01 running (healthy) 0.0.0.0:9200->9200/tcp, :::9200->9200/tcp
lab-es02-1 "/bin/tint -- fusr/Ll..' es02 running (healthy) 9300/tcp
lab-kibana-1 "/bin/tini -- fusr/Ll.. kibana running (healthy) 0.0.0.0:5601->5601/tcp, :::5601->5601/tcp
lab-setup-1 "/bin/tini -- fusr/Ll..' setup exited (0)
opensky-loader "docker-entrypoint.s..’ opensky-loader running
opensky-viewer "docker-entrypoint.s..’ opensky-viewer running 0.0.0.0:8080->3000/tcp, :::8080->3000/tcp
user@osgeolive:~/elastic-workshop/labs$ §
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cQueée tenemos?

* esO1y esO2: cluster de Elasticsearch, https://localhost:92600

« opensky-loader: cargador de datos
 kibana: http://localhost:5601
 opensky-viewer: visualizador de datos, http://localhost :8080

-x.’"‘-.._lsetul‘i- Elasticsearch cluster

.=+ €502
Clients

L4
’
L
*

,

~ OpenSky API —+ OpenSky loader H es01 ' Kibana

L—ﬁ OpenSky viewer

%

docker



https://localhost:9200
http://localhost:5601
http://localhost:8080

Agenda

Introduccion al stack de Elastic

Preparacion del laboratorio
Introduccidn a Kibana

Elastics Maps

Elasticsearch Geo

Web mapping con Elasticsearch



Kibana

Algunos conceptos basicos del
funcionamiento de Kibana




@ elastic

%* DevTools  Console

Console Search Profiler Grok Debugger Painless Lab sema

Developer Tools re—— N—

1 GET flight_tracking*/_search P R, 1+ {
2+ { 2 "took" : 1185, l
3+ "query": { 3 "timed_out" : false,
4~ | "bool": { 4~ " shards" : {
5~ "must": [ 5 | "total” : 4,
6~ { 6 "successful” : 4, J
7 | "match_all": {} 7 "skipped” : O,
8« } 8 "failed" : ©
94 1, 94 s
10 ~ "filter": { 16+ Thits™:if
. . . 11~ "geo_bounding_box": { 11~ "total” : {
Permite ejecutar consultas a Elasticsearch con 12 - "location”: { 12 'value! : 216,
13~ top_left": { 13 relation” : "eq
i 1 A 1 i 14 "lat": 40.666, 14 - 5
autocompletado, indentacidn, histoérico, etc. = | Tiatc a0.665, ol |
16 « i 16~ SLES el
17 ~ "bottom_right": { 17 ~ {
18 ‘ "lat": 40.62, 18 " index" : "flight_tracking_2022-65-11",
19 | "lon": -73.744 19 " 1d" : "flcStIAB4XM3OLHftGv_ ",
20~ } 20 " score" : 1.0,
7L . . 21~ } 21~ " source" : {
Estadisticas de rendimiento de consultas 22« B! 22 "gtimestamp” : 1652288566382,
23 ~ | } 3 "onGround” : false,
4+ } 24 "spi” : false,
25 ~ I 25 "1cao024" : "aa2ca9",
26~ } 26 "callsign” : "AAL235",
27 "originCountry” : "United States”,
. 28 "timePosition” : 1652288530000,
Ayuda para crear expresiones grok para 25 LastContact” : 1652288530000,
' T 19{:?’0? 40 £218
Logstash y otras herramientas de carga = o e
334 ¥s
34 "baroAltitude” : -45.72,
35 "velocity” : 65.03,
36 "heading” : 30.42,
37 "verticalRate" : -3.58,
. . . 38 "geoAltitude” : 76.2,
Entorno Para probar SCFIptS escritos en palnless 39 ; "transponderCode” : "2504"
40 ~
e b 1.
42~ {
43 " _index" : "flight_tracking_2022-65-11",
44 " 1d" : "JFcTtIAB4XM30LHfr4QcC",
45 " score" : 1.0,
46 ~ " source" : {
47 "@timestamp” : 1652288630372,
48 "onGround” : false,
49 "spi" : false,
50 "1cao24" : "a24720",
51 "callsign" : "RPAS658",
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VEYERUTAVE

« Componente logico que agrupa indices usando un patron

- my application logs *
» Definir formato a campos: numeros, monedas, imagenes, URL, ...
» Definir campo temporal para filtros (opcional)

« Campos dinamicos (runtime) para calculos en tiempo de consulta

@elastic



Home - Elastic X 4

C RN O localhost

Crear un
Data View

Start by adding integrations

Add data to your cluster from any source, then analyze and
visualize it in real timI:. Use our solutions to add search
anywhere, observe your ecosystem, and protect against
security threats.

Add integrations Explore on my own

To learn about how usage data helps us manage and improve our
products and services, see our Privacy Statement. Z To stop

collection, disable usage data here.

g
=
e
o
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Discover

Herramienta de rapida
y automatica

usando Kibana Query Language o Lucene

Campos como
de los campos
tool: estadisticas, peticion completa y respuesta
tu busqueda para usarla mas tarde en cuadros de mando

comun a muchos otros elementos de Kibana



Discover - Elastic X

d C 0

© localhost
& elastic
= @

RYRY

Discover v

-+

Q1 Find apps, content, and more. Ex: Discover

Options New Open Share

KQL C Refresh

@ + Add filter
flight_tracking* v

Q0 Search field names

Filter by type 0
v Selected fields

k callsign

@ onGround

k originCountry
# geoAltitude

# velocity

Available fields
_id
index

score

@timestamp

baroAltitude

heading

icao24

wsn <= 17,490 hits

600

400
N :; e oex e |
25 30" 35 40 45’ 50 55 0"
May 12, 2022, 09h IMa

‘= Columns ¢ 1field sorted

\J, timePosition (O v
v May 12, 2022 @ 10:26:33.000
7 May 12, 2022 @ 10:26:09.000
Z May 12, 2022 @ 10:26:09.000
& May 12, 2022 @ 10:26:09.000
& May 12, 2022 @ 10:26:09.000

Rows per page: 100 v

m Field statistics BETA W) {3

5' 10 15' 20 25'
10h

s Tat i)
U

May 12, 2022 @ 09:25:07.803 - May 12, 2022 @ 10:26:39.729

callsign v onGround v originCountry v geoAltitude v velocity v
RYR74LE false ireland 198.12 68.07
RYRZMM false Ireland 10,302.24 204.44
RYR89JF false Ireland 11,612.88 204.44
RYR2KQ false Ireland 11,010.9 206.36
RYR4QZ false Ireland 9,631.68 202.93

1- 2. 3 & 5 D
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Lens

Tus datos delante tuyo

Exploracion de campos
con un clic

Arrastrar y soltar

De cero a graficas utiles con un
simple gesto de raton

Sugerencias inteligentes

Lens analiza tus datos y te
sugiere graficas apropiadas a
su distribucion

Save

. # <  Search

®© © M
C]

filebeat-*

b B 8 5

[ extension.keyword ()

Suggestions

Lk

Current

Visualize | Create

Sum of bytes by machine os

110,000

TOP VALUES

Empty string

5,735.81 ||M“

A Stacked Area Chart \/

CHOOSE A VISUALIZATION

=== ....
llll —— H1H
Bar Horizontal Bar Stacked Bar

-

="y ::",-\{
Stacked

Horizontal Bar

=

Stacked Area Data table Metric




New visualization

Lens

Create visualizations with our drag and
drop editor. Switch between visualization
types at any time. Recommended for most
users.

TSVB

Perform advanced analysis of your time
series data.

Aggregation based

Use our classic visualize library to create
charts based on aggregations.

Explore options -

Want to learn more? Read documentation (2

Maps

&

Create and style maps with multiple layers
and indices.

Custom visualization

Use Vega to create new types of
visualizations. Requires knowledge of
Vega syntax.

Tools

Text
Add text and images to your dashboard.

Controls A
Add dropdown menus and range sliders to your
dashboard.




33

al

Dashboards

« Combinacion de multiples visualizaciones:
« Time Range + Search Bar + Filters
» Los paneles permiten definir filtros para hacer

» Los paneles pueden tener rangos temporales

. como PDF o PNG &P elastic
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Ingest with Kibana: CSV file upload

O elastic

= . Machine Learning Data Visualizer

Overview Anomaly Detection Data Frame Analytics Data Visualizer Settings

Data Visualizer

The Machine Learning Data Visualizer tool helps you understand your data, by analyzing the metrics and fields in a log file or an
existing Elasticsearch index.

[ e

Import data Select an index pattern
Import data from a log file. You can upload files up to 100 MB. Visualize the data in an existing Elasticsearch index.
Select file Select index pattern

'l .
2 elastic
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Introduccion al stack de Elastic

Preparacion del laboratorio

Introduccion a Kibana
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Elasticsearch Geo

Web mapping con Elasticsearch



Elastic Maps

Acercando los Sistemas de
Informacion Geografica a Kibana




Elastic Maps

Interfaz amigable
MapLibre

geo point Y geo shape
Agregaciones: heat map,
clustering, grids, geoline
Estilos desde los datos
Herramientas para dibujar, filtrar,
medir

Uso independiente o en
dashboards y canvas
Componente para otras
aplicaciones de Kibana

(-] » Oo
N 2
.,‘/ C o
Pl
(]

~ Last 30 days

LAYER ACTIONS

(Q Fit to data

% Show layer

Layers
g8 \Weather

| )

&9 Live Flights
O Airports

O Historic Rou

ses Custom Dar

Made with NaturalEa



Elastic Maps Service
maps.elastic.co

e 18 niveles de zoom
o Maypas de todo el mundo o de tu
ciudad
e Tres estilos de mapas base
o Muestra tus datos sobre un mapa
base claro, oscuro, o colorido
e Limites Administrativos

o Mas de 60 capas de regiones
administrativas de paises de todo el
mundo

Elastic Maps Service elastic.co

33 Tile Layers
Road map
Road map - desaturated

Road map - dark

£% Vector Layers

World Countries
Australia States
Austria States
Belarus Regions
Belgium Provinces
Belgium Regions
Brazil States
Canada Provinces
China Provinces
Croatia Counties
Denmark Regions
Estonia Counties
Finland Regions

France Departments

Germany States
Hungary Counties

India States and Territo...

Ireland Counties Japan Prefectures
Italy Provinces © OpenStreetMap contributors, Elastic Maps Service

Japan Prefectures

Luxembourg Cantons Q Search

Netherlands Provinces
Norway Counties
Poland Voivodeships 1ISO 3166-2 code (is0_3166_2) Dantai code (dantai)

Portugal Districts
i - JP-01 010006

Slnvakia Reninne

@ elastic

o



Ingest with Kibana: GeoJSON and Shapefile upload

& elastic

. Maps Create

&  + Add filter

K0 Mo R G | ] INEVW_RULHIEHE
{ e
§ . ) A\
O ‘f\ , 21 Hackensack
% ' %
i & < ‘~
p ~x. Clifton }-\\-
: S !
e {:} \'\_\ )
e P a7 :
oA ' Bloomfield | 7
i, _.ton #
\.
Q-) / \.‘-.’\ \'
East Orange ¢ VAY,
4 .
R
Newark |
s o GSP I
2=t '\."\ ‘.
£ 8 )
Union /i
. 4
\.é'
kield Elizabeth /~=°nne
Linden/ § ‘ \
e :

< .Ja\_.\._ \‘ )
sl “

Woodbridge &
y i
j0 g 440 '_1
Perth Ar -
GSP
lle 3
' s Keansburg

[3) ~ Search KQL (@ ~ Last 30 minutes Show dates

Map settings  Inspect  Full screen [5) Save

G Refresh

7 Ddyv'”e ~‘l.lr\ur‘ Harkhar

LAYERS

Ill

Glt @ 311_demo

- 888 Road map

Add layer
Westbury '[‘
~ Il
Garden City Farmlngfiale
Hempstead i~ West:Babylor
|
o =1 : - Lindenhurst
N w 135 i
Y ateal) Freeport f
!
i
i
JONES BEACH
ISLAND
M O !
Long Beach :
i
1
zoom: 9.44

Elastic Maps Service (7, OpenMapTiles (7, OpenStreetMap contributors (4

e .
% elastic


https://www.elastic.co/guide/en/kibana/current/import-geospatial-data.html
https://www.elastic.co/guide/en/kibana/7.14/indexing-geojson-data-tutorial.html

Hora de practicar
Crea un nuevo

Sube datos a tu cluster

O (desde DevTools o GeoJSON )

o (via cargador o fichero estatico)
Capa
Capa de (zoom O a 6)
Capa de (zoom 7 en adelante)
Anadir , jugar con la , etc

Anadir capa con la agregacion de linea ( )



https://github.com/jsanz/elastic-workshop/tree/master/lab/airports

& elastic

é®  Maps

[8) v Search

@

+ Add filter

Open Sky

GREENLAND

KQL

Last 15 minutes

' 4

Map settings Inspect  Full screen

9 Off C Refresh

LAYERS

O Airports

Positions grid ©

Road map - desaturated

RUSSIA

Add layer

PAPYD NEW
g o
©
zoom: 1.5 .
2 o) EEd[e
Elastic Maps Service @OpenMapTiles . treetMap @tributors )

a SR A & S50 O




Agenda

a Introduccion al stack de Elastic

e Preparacion del laboratorio

e Introduccion a Kibana

9 Elastics Maps

Elasticsearch Geo

e Web mapping con Elasticsearch



Elasticsearch geospatial data types

® geo point L
o A single pair of latitude and longitude coordinates
o Can be inserted as an object, WKT, array, geohash
¢ geoO shape Lo
o Supports any lat/lon geometry type, incl. envelope and circle
o Inserted with GeoJSON or WKT notation
¢ shape L1
o Supports any cartesian geometry type
o Inserted with GeoJSON or WKT notation

'l .
29 elastic


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/7.14/shape.html

Geo Enrichment

Adding a geo dimension to your data

e Transform data at ingest time

e Enrich IP addressed with estimated location

e Lookup location based on another index e.qg.
postcodes

e Tag documents by matching with polygons in

another index e.g. local authority boundaries
e Convenient Ul in Kibana

Iv

Stack Management Ingest Node Pipelines Edit pipeline

A~

Edit pipeline '311_demo-pipeline'

Name
Name

A unique identifier for this pipeline.

X Add version number

Description
Description (optional)

A description of what this pipeline does.
Ingest pipeline created by text structure

Processors Import processors

Use processors to transform data before indexing. Learn more. 2

Test pipeline:

4), CSV Extracts CSV values from "message" to "Unique Key", "Created Date", "Closed Date",
0 Convert Converts "BBL" to type "long"

<) Convert Converts "Incident Zip" to type "long"

T Convert Converts "Latitude" to type "double"

T Convert Converts "Longitude" to type "double"

T Convert Converts "Unique Key" to type "long"

4P Remove Removes "message”

T Set Sets value of "location” to "{{Latitude}} {{Longitude}}"

® Add a processor

Failure processors
The processors used to handle exceptions in this pipeline. Learn more. &

@® Add a processor



https://www.elastic.co/blog/how-to-map-custom-boundaries-in-kibana-with-reverse-geocoding
https://www.elastic.co/blog/how-to-map-custom-boundaries-in-kibana-with-reverse-geocoding

Ingest with ogr2ogr

https://gdal.org/drivers/vector/elasticsearch.html

ogr2ogr can read and write into Elasticsearch
Support for custom mapping definitions

Blog posts:

O

How to ingest geospatial data

Into Elasticsearch with GDAL
Import OSM data into Elasticsearch
with ogr2ogr and Docker

20 NOVEMBE= 2010 [ENGINEERING] N )
Ingestgeospatial data into
Elastiesearch with GDAL

By Nick Peihl
Share

Have you used Elastic Maps in Kibana yet? | am very excited about mu
layer support. Heat maps, vector layers from the Elastic Maps Service,
individual documents all in the same interface! What a fantastic way to

and visualize your data.

But what about geospatial data that’s not in Elasticsearch? Maybe you

overlay a shapefile of regional sales territories with sales aggregations.
you have a CSV file of distribution center locations, and you want to ge
data into Elasticsearch, but configuring Filebeat or Logstash is not idez
ingesting static datasets. Well, we have the perfect solution for you: GI

GDAL (Geospatial Data Abstraction Library) contains command line toc
can convert geospatial data between over 75 different geospatial file ft
including Elasticsearch. GDAL can be compiled from source or install

package managers. GDAL can also be installed via Homebrew OSGeo

(ex. brew tap osgeo/osgeodmac && brew install osgeo-gdal). Note, y«
have GDAL v3.1 or later to ingest data into Elasticsearch 7.x.

Connecting to Elasticsearch

Once you've installed GDAL, open your command line or terminal windc
try connecting to your Elasticsearch cluster using the ogrinfo tool. We
the URL with “ES:” to tell GDAL to use the Elasticsearch driver.

mnrevanta FCosht+4+me 77 Thacdsy « ODDOD


https://gdal.org/drivers/vector/elasticsearch.html
https://www.elastic.co/blog/how-to-ingest-geospatial-data-into-elasticsearch-with-gdal
https://www.elastic.co/blog/how-to-ingest-geospatial-data-into-elasticsearch-with-gdal
https://discuss.elastic.co/t/dec-6th-2020-en-uploading-data-from-osm-into-elasticsearch/255059
https://discuss.elastic.co/t/dec-6th-2020-en-uploading-data-from-osm-into-elasticsearch/255059

Search

Filter documents with geospatial relationships

Geo Filters

e Bounding box

e Point and radius

e Polygon

e An indexed geo_shape

Plus every other Elasticsearch filter

e Boolean

e Range (numeric, date, IP)

e Unstructured text (stemming,
fuzzy ...)

. Maps  Create Map s

[5) »» Search KQL (® ~ Last 30 minutes

®  + Add filter
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Aggregate

Geo Bucket

Hash |
Geotile
Geohex |

Geo Metric

e Centroid L.
e Bounds .
e Geoline

Many more [

Distance (rings)

& elastic
= . Maps

[3) ~ Search

Ark
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Create

jersey City
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35
New-York
GOVE (
ap

KQL
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HHF

Last 1 year

GCP

Map settings Inspect  Full screen 5] Save
Show dates C Refresh
95
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888 Road map
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495

lat: 40.79507, lon: -73.79374, zoom: 10.65

Elastic Maps Service (7, OpenMapTiles [/, OpenStreetMap contributors (4


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/current/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

OGC servers and Elasticsearch

Expose Elasticsearch indices as OGC services

GeoServer pygeoapl

:

B Data publishing

GeoServer S Providers overview
B Publishing vector data to OGC
AP - Festives

Elasticsearch

GeoServer 2.20.x User Manual » Community modules Table Of Contents
Elasticsearch data store Providers Elasticsearch 7 or greater is supported.
previous | next | modules » Configuration
y » Configuring data store- Connection examples
Elasticsearch data store » Configuring |
, : o . . . Akherdcaiion Data access examples To publish an Elasticsearch index, the following are required in your index:
| Elasticsearch is a popular distributed search and analytics engine that enables complex search features in near » Configuring

real-time. Default field type mappings support string, numeric, boolean and date types and allow complex, HTTPS/SSL Publishing raster data to OGC API
hierarchical documents. Custom field type mappings can be defined for geospatial document fields. The » Configuring layer - Coverages S -

geo_point type supports point geometries that can be specified through a coordinate string, geohash or » Configuring logging indexes must be documents of valid GeoJSON Features
coordinate array. The geo_shape type supports Point, LineString, Polygon, MultiPoint, MultiLineString, » Filtering Publishing map tiles to OGC API -
MultiPolygon and GeometryCollection GeoJSON types as well as envelope and circle types. Custom options allow ”Nw'qm Tiles 5 5 .
configuration of the type and precision of the spatial index. » Examples index mappings must define the GeoJSON geometry asa geo_shape

» Aggregations Publishing processes via OGC API
. . : . i » Geohash grid aggregations
This data store allows features from an Elasticsearch index to be published through GeoServer. Both geo_point e - Processes
and geo shape type mappings are supported. OGC filters are converted to Elasticsearch queries and can be S Rann L < -
i ; 3 Sy ~ata providers:

combined with native Elasticsearch queries in WMS and WFS requests. » Metric Publishing metadata to OGC AP - - type: feature
content » Nested Records name: Elasticsearch

ontents: » Implementing a custom ik . . . i

G:d swe’;g Publishing data to OGC API - ('1ata._ ht?p.//loca}host :9200/ne_110m_populated_places_simple
« Elasticsearch data store » FA Environmental Data Retrieval 14 fi914:. geonamald
e ,. time field: datetimefield
* S Publishing files to a
« Configuring data store Continue Reading Spatiolemporal Asset Catalog

» Previous: Optimize rendering of
complex polygons

- Manfirrina UTTHCOICCH w Aavt: anMaca rdata ctara

« Configuring authentication

This provider has the support for the CQL queries as indicated in the table above.

Customizing pygeoapi: plugins

e .
% ¢ elastic


https://docs.geoserver.org/latest/en/user/community/elasticsearch/index.html
https://docs.pygeoapi.io/en/latest/data-publishing/ogcapi-features.html#elasticsearch

Hora de practicar

e Accede alas Dev Tools de Kibana
e Prueba las diferentes consultas del guion
® basicas con Elasticsearch

0 geoespaciales



https://github.com/jsanz/elastic-workshop/blob/master/docs/02-elasticsearch.md
https://github.com/jsanz/elastic-workshop/blob/master/docs/03-elasticsearch-geo.md

jsanz / elastic-workshop %  © Unwatch ~ *Star | 0 ¥ Fork

DSL Elasticsearch

<>Code (D Issues 0 1] Pull requests 0 © Actions  [I"] Projects 0 EE wiki  £r Settings  More ~

Branch: master v elastic-workshop / docs / 02-elasticsearch.md ~ Find file  Copy path

a jsanz removed wecode refs, updated docs 98c96ba 15 hours ago
1 contributor
282 lines (241 sloc) 7.35 KB o B | Raw Blame History 4 T
e Kibana DevTools Console Elasticsearch queries
O Curl, pOStman, Elasticsearch is entirely managed via REST API endpoints. All management, ingesting, querying, aggregating, etc. is done
4 1 through REST endpoints. Queries in particular need a rich query language that allow to express all kind of requirements. This is
e Crear indices 9 e P Rl P a

just a glimpse of some interesting queries to give you an idea but you should navigate the documentation for further details.

o Definir tipos, incluyendo
campos geoespaciales

There's plenty of resources to learn more about Elasticsearch, you may want to start from:

» DZone article covering non geospatial queries

e |nsertar « Official Elasticsearch webinar
o Anadir datos a tu indice » Documentation
e Busquedas Index creation

o Obteniendo documentos
e Agregaciones
O AgrU pa tUS datOS l;’UT workshop_test

Create an index with a given mapping that contains a geo_point type:



Elasticsearch geo
Consultas geoespaciales

e Busquedas
o Encontrar documentos por
punto/radio, bounding box,
poligonos arbitrarios
e Agregacion de metricas
o Encontrar el centroide o |la
caja envolvente de tu
busqueda
e Agregacion en grupos
o Agrupa tus resultados por
caracteristicas geograficas
como anillos o cuadriculas

[l jsanz / elastic-workshop %  O@uUnwatch~  Kstar 0  ¥Fork

<>Code (%) Issues 0 il Pull requests 0 O Actions Il Projects 0 EE Wiki £ Settings  More v

Branch: master v elastic-workshop / docs / 03-elasticsearch-geo.md Find file ~ Copy path

n jsanz added geo queries content 375beef onFeb5

1 contributor

191 lines (154 sloc) 5.17 KB O | B Raw Blame History o' T

Elasticsearch Geospatial Queries

Search

Find documents in your index using geospatial conditions.

Point and radius query

With the geo_distance query type get the positions near Barajas airport:

GET flight_tracking*/_search

{
"query":{
"geo_distance": {
"distance": "S5km",
"location":{
"lat": 40.469674,



Agenda

Introduccion al stack de Elastic
Preparacion del laboratorio
Introduccion a Kibana

Elastics Maps

Elasticsearch Geo

Web mapping con Elasticsearch
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O Search or jump to... / Pulls Issues Marketplace Explore

| thomasneirynck / mvt_sample Watch 1 : - Ajd an Elasticsearch layer
NORWAY FINI Index

Code *) Issues 1 I} Pull requests ») Actions fH Projects [ () Security Insights

flight_tracking*

master ~ Go to file Add file ~ About Geometry field
Sample for using the Elasticsearch SWEDEN location
‘:; thomasneirynck Merge pull request #7 from nickpeihl/b Vector Tiles Search API
Layer type

.gitignore Grid

index.html © Hexagons
index js Documents
package.json Search

readme.md F t Releases

callsign: VLG23LX

Features: 155

readme.md

MVT sample Packages

Sample code showing how to:

» create a TMS server, using the E csearch vecto
« build a web-app using MapLibre, connecting to this TMS service. Contributors 4 IRELAND

-
Prerquisites = thomasneirynck

This sample uses NodeJS. Install the runtime from g jsanz

Setup 3 TR

Install dependencies with npm . npm is included with the NodeJS runtime. a e

Languages

e Un servidor de teselas: nodejs
e Un visor genérico: Maplibre

https://github.com/thomasneirynck/mvt_sample

© MapTiler © OpenStreetMap contributors


https://github.com/thomasneirynck/mvt_sample

mvt

opensky-viewer |

________________________________________________

mvt

-~

-

o maptiler

~

v

\_

OpenSky API




Hora de practicar: cargador de datos

[lab/opensky-loader/index.js

Aplicacion nodejs con el cliente de elasticsearch
Revisar el flujo de carga de datos

Como se crea el indice

Como se formatean los datos antes de subirlos
Como se cargan los datos usando la Bulk API



https://www.elastic.co/guide/en/elasticsearch/reference/current/docs-bulk.html

Hora de practicar: visualizador
https://github.com/thomasneirynck/mvt_sample

/lab/opensky-viewer/index.js
La ruta raiz sirve el frontend
Controlador para la ruta /tile
Revisar parametros

Construccion de la query a
Elasticsearch

Cabeceras adicionales

/lab/opensky-viewer/index.html
Maplibre y un formulario sencillo

Capas para poligonos, lineas y puntos
Revisar source: el servidor del backend
Revisar estilos

Revisar callback para el contador de
geometrias

@ elastic


https://github.com/thomasneirynck/mvt_sample

tGracias!

Jorge Sanz
2022-06-09, Kibana, Elastic,
© xurxosanz €)jsanz @jorge.sanz@elastic.co

https://ela.st/siglibre2022-taller
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