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Workshop objectives
Elastic and Geo

Understand the basics of the Elastic Stack

O What are the Elasticsearch most relevant geospatial features

How Kibana can be used to create dashboards with geodata

O What are the basics of a modern web map application

O Have a bit of fun, if possible &



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



Using your trial cloud account

« Create a 14 days free trial account at

« Create a new deployment ( )
— 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 ( )

— Alternatively you can upload the sample GeoJSON file or generate a new one (


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

Using docker-compose

Start the docker compose services

S git clone https://github.com/jsanz/wecode20.qgit
S cd wecode20/1ab

S docker-compose up

Visit


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

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



Elastic is a search company
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Customers across various industries, segments, and geographies
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Search is the foundation

I
O O
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Technology differentiation

SCALE

Distributed by design

SPEED

Find matches in milliseconds

RELEVANCE

Get highly relevant results

@ elastic
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-
Elastic Stack

Elastic Stack
What is the stack?

Elasticsearch :

Visualize &
Manage

Store, Search, &
Analyze

Ingest
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-
Elastic Stack

Elasticsearch

Elastic Stack

Visualize &
Manage

Store, Search, &
Analyze

Ingest
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Elastic Stack

Elastic Stack

Visualize &
Manage

Store, Search, &
Analyze

Ingest
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Ship data from the source ‘

Beats

Lightweight data shippers

Ship and centralize in

Elasticsearch

Ship to Logstash for
transformation and parsing

Ship to Elastic Cloud ‘

Libbeat: APl framework to
build custom beats

70+ community Beats

@ elastic
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Elastic Stack

Beats

All the modules

- Q P R
= 7o Elj

FileBeat MetricBeat PacketBeat WinLogBeat
Log Files Metrics Network Data Window Events

©Q Mm@

HeartBeat AuditBeat FunctionBeat
Uptime Monitoring Audit Data Serverless Shipper

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

Beats

FunctionBeat - Serverless shipper for Cloud Data

Cloudwatch Logs

Lambda

Y

EW—»

SQs

%

Functionbeat
Serverless Shipper

A4

O

— ., =» elasticsearch
-wr

C elastic cloud

Fully Hosted

Other Services
(Future)
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Elastic Stack

Elasticsearch

Elastic Stack

2 \.

Logstash

Visualize &
Manage

Store, Search, &
Analyze

Ingest
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o

®
" e
O

o

Logstash

ETL for Elasticsearch é

O

Ingest data of all shapes, Parse and dynamically Transport data to any
sizes, and sources transform data output

Secure afi‘gp%f)[grypt data ‘ Build your own pipelines ‘ Lots of plugins



Elastic Stack

Logstash

Normalize and Enrich Data before Indexing
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Outputs
.  Beats | ExtractFields Elasticsearch
Geo Enrich
JDBC Lookup Enrich Elasticsearch
RDBMS DNS Lookups
_ TCP Pattern Matching Kafka
Network / Security Data UDP ArcSight Codec RabbitMQ
Syslog Servers HTTP
Infra / App Data Elasticsearch
loT / Sensors

i -

Persistent Disk Based
N
N2 Queues
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Elastic Stack

Elastic Stack

Visualize &
Manage

Store, Search, &
Analyze

Ingest
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. Dashboard = [Logs] Web Traffic
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Q

BCR Gates Open
(last 10 minutes)

25

97% (519) 3% (18)
Lane Usage
(projected hour)
1 2 3 4
9.5% 30.8% 8.6% 2.8%
Reject Reject Reject Reject
216

833 9 9 258
PAX PAX
Count Count

0.3 e e 0.3

Trave Trave

Trays

52 9 e 53
PAX PAX
Count Count
4.0 4.1
Trave Trave

PAX Count
(last minute)

© 1

2 45

4.5%

Reject

9.1%

Reject

264
Trays

179 e 45
PAX PAX
Count Count
15 e e 1.5
Trave Trave

Kibana: Canvas

BCR Scans IDL Occupancy
(last hour) (last 5 minutes)
300 E{0[0]
240 240 o
180 180
120 120 60 /O
60 60

0 0 3241

(171081 7:25 8174081 7:55

22.2%

Reject

16.7% 71%

Reject

6.4% 38.5%

Reject Reject Reject

43 9 173 44 50 15
PAX PAX PAX PAX  PAX
Count Count Count Count Count
1.3 Q e il 5.7 56 52
- Trave Trave R | N

Projected Queue Time
(next minute)

8:44 minutes

15:00 minutes
1

2:39 minutes

11:23 minutes

21 22

15.2%

Reject

5.5%

Reject

106 e 9 176
PAX PAX
Count Count

1.9 ee 1.9

Trave Trave



Kibana: Elastic Maps
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Kibana: Graph
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Elastic Stack
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Solutions

Logging : Metrics

App Search : Site Search . Enterprise Search

Kibana K

lasti h -

Elasticsearc —
Beats ! .. Logstash
Saas SELF-MANAGED

Visualize &
Manage

Store, Search, &
Analyze

Ingest
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Elastic Stack

How does it work together?

Ingest, Store, Search, Visualise

o

Logstash

Elasticsearch

®

Kibana
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Continue your journey...
More resources

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

- Explore live examples @

- Watch webinars @

- Chat with us @ (

- Forums:

- Go deeper with documentation @

- Sign up for training @

- Attend a local meetup or Elastic{ON}:


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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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



A few

concepts
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Index patterns

A logic component to

indexes by a string

- my application logs *

Fields can have

: number, currency, url, image,...

Can have a date field used for

allow custom computations at query time



Kibana [ N

(@3 AL A © localhost: | ® Private(2) ww =

Creating a
new index

Add Data to Kibana

pattern

®

=

5

B

Use these solutions to quickly turn your data into pre-built dashboards and monitoring systems.

APM

APM automatically collects in-

depth performance metrics
and errors from inside your
applications.

Add APM

2 )

Logging
Ingest logs from popular data
sources and easily visualize in
preconfigured dashboards.

Add log data

Metrics

Collect metrics from the
operating system and services
running on your servers.

Add metric data ‘

SIEM

Centralize security events for
interactive investigation in
ready-to-go visualizations.

Add security events ‘

Use Elasticsearch data
Connect to your Elasticsearch index

Add sample data
Load a data set and a Kibana dashboard

Upload data from log file
Import a CSV, NDJSON, or log file

Visualize and Explore Data Manage and Administer the Elastic Stack

‘S APM Canvas Console 2. Index Patterns

Automatically collect in-
depth performance JSON interface to
metrics and errors from work with your data
inside your applications. directly.

Showcase your data in a
pixel-perfect way.

Skip cURL and use this Manage the index
patterns that help
retrieve your data from

Elasticsearch.
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Saved Objects

Kibana is stored in Elasticsearch indexes

Application is stored in saved objects

— An index pattern, dashboard, map, ...

Saved objects define between them

— Index pattern >> Map >> Dashboard

Saved objects can be and (JSON)
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Select your space

You can change your space at anytime

Jorge Sanz wecode

This is your default space! Wecode Workshop Space

40
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Spaces

« Separate Kibana objects by

» Objects can only be stored at a space

can get access to spaces

can be disabled per space

role
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Discover

Quick tool

range (!!) and auto W

. using Kibana Query Language or Lucene syntax*

. *

Fields as

Index pattern are used
. tool: statistics, full request, and response
. your search for dashboards

* common to many Kibana elements
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e Discover

New Save Open Share

5 v | RYR*

&+ Add filter

flight_trackin... (change)

—C Searen e Tames
& Filter by type 0
Selected fields
t callsign
# geoAltitude
© onGround
t originCountry

# velocity

¢ _flight dotails
Available fields

Popular
t icao24

& lastContact
t transponderCode

B @timestamp

Inspect

Count

O @

KQL v Jan 31,2020 @ 14:10:26.4 > Jan 31, 2020 @ 19:05:40.7

1000

800

800

400

200

14:30 15:00 15:30 16:00

Time callsign originCountry
Jan 31, 2020 @ 14:56:59.800 RYR64VD Ireland
Jan 31, 20626 © 14:55:32.608 RYR92ZH Ireland
Jan 31, 20626 @ 14:56:59.008 RYR20TA Ireland
Jan 31, 2020 @ 14:56:59.008 RYR7UQ Ireland
Jan 31, 2026 @ 14:56:59.608 RYR7NV Ireland
Jan 31, 2026 @ 14:56:59.608 RYR6924 Ireland

51,724 hits
Jan 31, 2020 @ 14:10:26.480 - Jan 31, 2020 @ 19:05:40.766 —

16:30

onGround

false

true

false

false

false

false

17:00

timePosition per 5 minutes

17:30

velocity

247.79

193.39
98.15
196.21

225.59

18:00

geoAltitude

11,239.5

9,121.14
1,211.58
11,506.2

11,574.78

18:30

19:00

flight_details

Flight Details
Flight Details
Flight Details
Flight Details
Flight Details

Flight Details
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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

N

G < e B BB O

a Dev Tools

Console

Search Profiler Grok Debugger

History Settings Help

1 GET flight_tracking*/_count
2+

3v
i
5
6
T
g%
gl
10

"query”: {

"query_strin
‘ ‘default field"
"query”: "RYR*"

"callsign",

1
12 PUT wecode®_test2
13~

14~

15 ‘
16

17

18

19+ }

46 |

54+ |

"settings”: {

"number_of_shards'

”manpings”: {

20
21 GET flight_tracking*/_search N
~ 5

"version": true,
500,
L

L
aggs'.‘: {

"date. h\stogram {
"fleld’: "tinePosition’,
"fixed_; \nterval "sn",

ine_zone": "Europe/Madrid”,

"min,doc‘count', 1

1

1
"stored_fields": [
o

1
“scriptfieldst: {

1
1
query

details”: {

: {
: "if (doc['callsign'].size() != @){\n
return doc[’ <aus\gn J.value.trim();\n}
else {\n return \"\";\n}\n",
‘ | "lang": "painless"
}

1
docvalue_fields": [

‘ "field": "@timestamp”,
"format": "date_time"

1

{

‘ "field": "lastContact",
"format": "date_time"

1

{
‘ "field": "timePosition”,
"format": "date_time"

"bool
"must":
"filter": [

"query_string": {
"query”: "RYR*"

"taok“ =

1139,
t

: false,
(

=16,
0

timePosition” :

"lastContact’

"location”
"la

158047991900@

: 1580479019000,

1.

"baroAltitude" :

"velocit; 247

"headil\g" 46. 21
"geoAltitude”
"transponderCode

1,
"flelds” : {
timePositiol i
| "2020-61-31T13:

"gtinestanp” : [
"2020-01-31T13:

1,
"flight_details"
| "RYR64VD"

"lastcontact”

[
| "2020-61-31T13:
1

ighlight”
callsign

H 11239 5;

11277.6,
79,

"9115"

[
56:59.000Z"

57:10.238Z"
[

56:59.0002"

=

L
| @klbana highlighted-field@RYR64VD@/kibana-highlighted
eldg”

~Fi

1.

callsign.keyword” : [

| "@kibana-highlighted-field@RYR64VD@/kibana-highlighted
1dg"

-fie

@timestamp” : 1580479036238,

onGround

"originCountry"
"timePosition"
1lastContact”

: "Ireland”,

: 1580479019000,

1580479620000,
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Lens

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

. Visualize

Save

# v Search

filebeat-*

5 ® | @ N

=]

I extension.keyword

Suggestions

Ik

Current

| Create

Sum of bytes by machine os

TOP VALUES

Empty string

z

css

zip
—

deb

pm

100% of 691 documents

\ A’A’I

5,735.81 ||M“

A stacked AreaChart ./

CHOOSE A VISUALIZATION

Bar Horizontal Bar  Stacked Bar

-
= po
Stacked

=

: Area
Horizontal Bar

— Vi
= 5 B

Stacked Area Data table Metric
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Region map

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

x o+

KQL (v Last1year

Metrics
~ Value

Aggregation
Average

AvgTicketPrice

Custom label

> Advanced

Buckets

« Shape field

Aggregation Terms help
Terms v
Fleld

OriginCountry v
Order by

Metric: Average AvgTicketPrice
Order size

Descending v 100

Group other values in separate
bucket

Show missing values

Custom label
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Coordinate map

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

B 0 o N

53

& < (o

® NewTab
Cc (a

@ | Visualize  Create

Save Share Inspect Refresh

B~ Search

@  +Add filter
flight_tracking_*
Data Options =

Metrics

~ Value

Buckets
+ Geo coordinates

Aggregation

Geohash

Fleld

@ Only request data around map extent

Custom label

> Advanced

KQL BV Last1hour

ANTARCTICA




48

Metric

Metrics

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

Buckets

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

© N

B ®

B &

8 o (e

Cc (a
@  Visualize  OpenSky positions count

Save Share Inspect Refresh
B~  Search
®  +Add fiter

flight_tracking_*

Data Options

Metrics

> Metric Count

© Add

Buckets
v Split group ® x

Aggregation Terms help

Terms N
Fleld
onGround
Order by
Metric: positions count
Order size
Descending “~ 5
Group other values in separate bucket
Show missing values

Custom label

> Advanced

v Last1hour

129,444 6,926

false - positions count true - positions count

ao
e = @




New Visualization

QU Filter Select a visualization type +

S Start creating your visualization by

o £ @ selecting a type for that visualization.

Coordinate
Map Try Lens, our new, intuitive way to create

visualizations.

0 &3 *
Gotolens 4
Data Table Heat Map

Controls

o G r=a
= & 1T

Horizontal Bar Markdown

Metric

L —]

Tag Cloud Timelion Vertical Bar >
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New Tab X

)8 o

© N

Z

< o B8

&

Dashboard  Editing OpenSky (unsaved)

e v @

Save Cancel Add Options Share
[ v Search KQL v Last1hour Show dates
®  locationinbounds X+ Add filter
Opensky map ' | Opensky positions count @
_ n = SlovenA - RO <
TT Milano AT .
© 8] | ¥ X533, Bejgrade Sevastc
e I <A BOSNIA AND Beorpay Cepatiof
Al HERZEGOVINA: S ’ 4
-1 H b \ ) Sl 1 9 2
° L I ITALY " BULGARIA | I
ik rirfa { P B, positions count
§ L S .
Napoli ALBANIA .~~~ S _istanbul sa 3
./ Bursa Akara | OpenSky calisign count 8
I 1 GREECE : TURKE:
* Athens fzmir
Ponta Delgada [ } = i ABrva Konya
i Annabs’ . funis
5 950
el LIS ot | | MALIA Unique callsigns
™ "oljda O cvpRUS
I 4 a
- ot ( LEBA
) TUNISIA ‘Opensky callsign tag cloud 5}
el . Tripoli MapTier, "
- Ghardaia Bl Bannb. xellhed
Average Speed and on the ground positions o
EJU32CN
= » CFGSLH AVAO18
» = BAWG6Q
i ® CFGIXK  AFRIB9B AEA194
%
:g o ANE47RW AEAL3FU AUAB99 EDW99
4 15 AAB308
H 10 BAW386R7 AEALSS  provo
2 : 4Y0398 AYY118
EJU79ZM EZS94BG
1205 1210 1215 22 1225 23 123 1240 1245 250 25 1300
per 60 seconds
® Average speed 207.362 @ On Ground count 15
i callsign: Descending - Count i
OpensSky count by country 83 | Opensky table
@ Count 1-500f 19724 <
vewrs | - - Time + callsign flight_detals onGround originCountry velocity geoAltitude
2 United Kingdom _ 2,006 > Febs,2020 @13:03:40000 SWR271X Fiight Detalls false Switzerland 21062 534162
H
g s — 164 > Febs5,2020 @13:03:40000 RYRZEW Fiight Detalls false Ireland 21237 10,408.92
a cermary | ==
& > Febs 2020 @13:03:40000 RYR4DD Fiight Detalls faise reland 22699 1071872
£ Portugal 1008
£ (T —
S = B > Febs 2020 @ 1303:40000 WZZ856 Fiight Detalls false Hungary 22802 11,300.46
3 Sk - i > Febs, 2020 @13:03:40.000 EDWES Fiight Detalls false Switzeriand 24595 12,527.28
woroceo [ 22
> Febs 2020 @13:03:40000 EZYBSNF Flight Detalls faise United Kingdom 22678 11,8872

unnea sues [J 20
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Dashboards

al

Combine visualizations:

Time Range + Search Bar + Filters

Panels generate filters to

Panels can have filter

. as PDF and PNG
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Canvas

driven by your data: and

Who is Canvas for?
— and

= presenters
Charts, tables, markdown text, all backed by
Powerful
Checkout:

infographies


https://www.youtube.com/watch?v=ZqvF_5-1xjQ

-
% [eCommerce] Revenue Tracking X | +

4 b Caai @ 5dbfbf991cb04e9597f6709c52e5a219.eu-central-1.aws.cloud.es.io:9243/app/canvas#/workpad/workpad-e08b9bdb-ec14-4339-94c4-063bddfd610e/page/1
Vo m Canvas [eCommerce] Revenue Tracking

(C]

®

A%

o

B o @

3]

£

Selected element TAav VB E

Display

Elasticsearch SQL query

SELECT
sum(taxless_total_price) AS
sum_total_price FROM
"kibana_sample_data_ecommerc
e"

query="SELECT sum(taxl

3 | m_te
4 | formatNumber
5 |

metricFont={ family=""2

8 [eCommerce] Revenue Tracking

1}

Pagelof2 >

2 align=

color="#

weight="

underline=

italic=

<«/> Expression editor



Intermission:
Intro to Geographical
Information Systems

Jorge Sanz
Ramiro Aznar



“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.”




Spatial Data

Rasters and vectors Point s —

O0—0O 1
Types: points, lines and polygons. o < n
Some vector data keeps track of topology, the o o]
relationships between different shapes. . |
|
Polint Cu]rve Suriace Geomelry]CoIIection
Vector formats: .shp, .GeoJSON, .KML, .gpkg.... =% 7 7 5
— b LineString Polygon Multi S[u Hace P R

’,ﬁ 1.*
% £ i

MultiPolygon MultiLineString
Line LinearRing

I (

@ elastic
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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...

Pixels




Earth shape... is complicated |

. @ elastic



Real world —
& N\

“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.”

Spheroid

Projections are a compromise
between shape, angles, and
distances

@ elastic



Real world —
&7 N\

Spheroid

“A Spatial Reference System
Identifier (SRID) is a unique
value used to unambiguously
identify projected, unprojected,
and local spatial coordinate
system definitions.”




WHAT YOUR FAVORTTE.

MeP FRageECTioN

SAYS ABOUT YOU

MERCATOR

YOURE NOT' REALLY INTO MAPS.
RoBINSON

YU HAVE A COMFORTRBLE PAIR OF RUNNING SHOES
THAT YOU WEPR EVERYWHERE. YO UKE COFFEE. AND
ENTOY THE BEATLES. YOU THINK THE ROBINSON 15
THE BEST-LOOKING PROJECTION, HANDS DOWN.

WINKEL-TRIPEL

NATINAL GEOGRAPHIC ADOPTED THE WINKELTRIPEL IN
1998, BUT YOUVE BEEN A WT FAN SINCE OVG GERRE

“NATGED'SHOWED UP. YOURE WORRED IT$ GETTNG
PLAYED OUT; AND ARE THINKING OF SWITTHING B THE
KAVRAYSKIY. You ONCE LEFT A PARTY IN DISGUST WHEN
A GUEST SHIWED UP WEARING SHOES WITH TOES. YOUR
FAVORITE. MUSICAL GENRE. 15 “PosT-".

YOURE NOT A (OMPUCATED PERSON. YU LOVE THE
MERCATOR PROTECTION; You JUST WISH IT WEREN'T
SQUARE. THE EARTH' NOT R SRUARE, IT5 A ORLE..
You LIKE CIRCLES. TEORY 15GONNA BE A Gop DAY!

YOU LIKE ISARC ASMOV, XML, AND SHOE'S WIFH ToES,
YOU THINK THE SEGWAY GOT™ A BAD RAP. YOU OWN 3D
GOGGLES, WHICH YOU USE o VIEW ROTATING MODELS
OF BETTER 3D GOGGLES. You TYPE IN DVoRAK.

(GOODE HOMOLOSINE

N\
o
-

THEY $A¢ MAPPING THE EARTH ON A 2D SURFACE 1S

LIKE FLATTENING AN ORANGE PEEL, WHICH SEB'S

ERSY ENOUGH To You. YOU LIKE ERSY SOLUTIONS. You

THINK WE WOULDN'T HAVE. S0 MANY PROBLEXS IF WED
JUST ELECT MIRAL PEOPLE To (oNGRESS NSTEPD
OF POLTICIANS. YOU THINK AIRUNES SHOULD JUsT BWY
0D FROM THE RESTAURANTS NERR THE GATES AND

SERVE 74T ON BOPRD: YOU CHANGE YOUR CARS OIL,
BUT SECRETLY WONDER I You REALLY MEZZ TO.

YU WANT To AVOID CULTURAL IMPERIALISM, BUT
YOUVE HEPRD BAD THINGS ABOUT GhLL- PETERS.
YOURE (ONFUCT-AVERSE AND BUY ORGANIC. YOU
USE A RECENTLY-INVENTED SET OF GENDER-NEUTRAL
PRONOUNS AND THINK THAT WHAT THE WORLD
NEEDS 15 A REVGLUTION IN CONSCIOUSNESS.

A GLoBE!

YES, YOURE VERY CLEVER.
PEIRCE QUINCUNCIAL

v T 7
23
ey
_ __

YOU THINK THAT WHEN WE LOOK ATA MAR WHAT WE
REALLY SEE 1S CURSELVES. PETER YOU FIRST SAW

INCEFTIOV, You AT SILENT IN THE THEATER RR
Six HOURS. [T FREAKS YOU OUT 0 REAUZE THAT

EVERYONE RROUND YoU HAS A SKELETON INSDE THEM.

YOU AHAVE" REALLY LOOKED AT YOUR HANDS,

YOUTHINK THSONE. 15 FINE.. YOU LIKE How! X ano Y
MAP T LATITUDE AND LONGITUDE. THE OHER

PROTECTIONS OVERCONPLIGATE THINGS. YoU WANT HE
O STOP ASKING ABOUY MARS S0Y0U CAN ENTOY DINNER.

WATERMAN BUTTERRY

@

REALY? YOU KNOW THE WATERMAN? HAVEYOU SEEN
THE 1909 CAHILL MAP [T BASED— Yoy HAYE A FRAMED
REPRODUCTION AT HOME?! WHOA. ... LISTEN, FORGET
THESE QUESTIONS: PRENOU DoING ANYTHING TONIGHT?

https://xkcd.com/977/



https://xkcd.com/977/




Symbolization
Qualitative and quantitative

« Sequential ramps

« Diverging ramps
« Qualitative palettes

63

People per sq. mile

300.00 to 9316.0
79.6 10 299.9
7.0t0 79.5

1.1t069

Percent of population
under 18 by state

28.0t032.2
25.7t0 279

Critical Value - Nat"1 Avg.

24010 25.6
20.1t0 239

Race or ethnicity
Hispanic
White
Black
Asian
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Map Types

* Points:
— Heatmap
— Density
— Clusters & Bubbles
« Thematic:
— Choropleth (sequential)
— Category (categorical)

SIMPLE

CLUSTER

CHOROPLETH

TORQUE

-
@

CATEGORY

o

o ° M

TORQUE CAT

BUBBLE



Elastic Maps

Bringing GIS concepts to Kibana




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

Last 30 days

Layers

&8 Weather

O

&9 Live Flights
© Airports

O Historic Rou

LAYER ACTIONS

(QQ Fit to data g8 Custom Dar

& Show layer

Made with NaturalEa
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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

Elastic Maps Service

Tile Layers
Road map
Road map - desaturated

Road map - dark

£3 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
Italy Provinces
Japan Prefectures
Luxembourg Cantons
Netherlands Provinces
Norway Counties
Poland Voivodeships
Portugal Districts

Slnvakia Reninne

elastic.co

Japan Prefectures
© OpenStreetMap contributors, Elastic Maps Service

QQ Search...
1SO 3166-2 code (is0_3166_2) Dantai code (dantai)
JP-01 010006



Learning is pleasurable (?) but
doing is the height of enjoyment
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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 wecode0O0 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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Elasticsearch
gueries
Small intro to ES query DSL

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

[[]jsanz / wecode20 @unwatch> | %star 0 | ¥Fork

<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki More ~ Settings

Branch: master v~ Wecode20 / docs / 02-elasticsearch.md Find file = Copy path
[ isanz added geo queries content 375beef 2 hours ago
1 contributor

= -
284 lines (242 sloc) = 7.5 KB <> | B | Copy | Raw  Blame History # 1

Elasticsearch queries

Elasticsearch is entirely managed via REST API endpoints. All management, ingesting, querying, aggregating, etc. is done
through REST endpoints. Queries in particular need a rich query language that allow to express all kind of requirements.
This is just a glimpse of some interesting queries to give you an idea but you should navigate the documentation for
further details.

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

« DZone article covering non geospatial queries
« Official Elasticsearch webinar
« Documentation

Index creation

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

PUT wecode@0@_test

"settings": {
"number_of_replicas": 1,
"number_of_shards": 1

}

"mappings": {

"properties": {
"location": {
"type": "geo_point"
3.
"category": {
"type": "keyword"
}

"title": {

"type": “"text"
}
}
3
}



[ jsanz / wecode20 Ounwatch~ | Jrstar 0 ¥Fork

<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki More ~ Settings

Elasticsearch geo

B isanz added geo queries content 375beef 42 seconds ago

qgueries

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

191 lines (154 sloc) 5.17 KB

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": "5km",
"location":{
"lat": 40.469674,
"lon": -3.559828
1311}

<> | B | Copy Raw Blame History &

TIP: you can use the website http:/bboxfinder.com to get coordinates and bounding boxes.

Bounding box query

Get the locations in the approximate bounding box of the JFK airport:

GET flight_tracking*/_search
{

"query": {
"bool": {
"must": [ { "match_all": {} } 1,
2filter”:

"geo_bounding_box": {
"location": {
"top_left": { "lat": 40.666, "lon": -73.824 },
"bottom_right": { "lat": 40.620, "lon": -73.744 }
i O G B e
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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



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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Level 1

Level 2

Level 3
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tangram js
deck gl

Leaflet §

OpenlLayers




jsanz / opensky-viewer

<> Code Pullr

OpenSky viewer example

Example application that provides a simple API to query a Elastics
map. The application is split into front and back-end subprojects:

« backend : N p logic se
located at . Using environment variables or an .e
or any host. Adapting this to other configurations would need t

The API exposes:

o /airports/geojson : a GeoJSON representation of the ¢
o /positions/last/geojson : filtering the last 15 minutes,

Open Sky

Last position

Callsign
S

Origin Country
Switzerland

Altitude m
8648.7 m

Speed m/s
252.55

Position time
12:28:00 PM UTC

Positions count:
9,163,427

CRL918 EJU39ZK
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/frontend

json/txt
geojson

- .
s elasticsearch
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/backend *
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Thanks!!

Jorge Sanz
2020-02-08, Kibana, Elastic
© xurxosanz ) jsanz

https://ela.st/wecode-2020
https://ela.st/wecode-2020-slides
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