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https://github.com/elastic

https://ela.st/slack

https://discuss.elastic.co

Release and security announcements and other
bits about all of our Elastic products that we
think will be useful to everyone.

b

W Security Announcements B Community Ecosystem 1 unread

Elastic Stack
== Elasticsearch, Kibana, Beats, and Logstash - also
= known as the ELK Stack. Reliably and securely

take data from any source, in any format, then
search, analyze, and visualize it in real time.

Please post your your topic under the relevant
product category - Elasticsearch, Kibana, Beats,

Logstash.
B Elasticsearch 4unread 53%9new M Kibana 14 unread 32 new
MW Beats 20new M Logstash 1unread 18 new

Elastic Enterprise Search

W App Search Znew M Site Search W Workplace Search

Easily implement powerful, modern search
experiences for your busy team. Quickly add
pre-tuned search to your website, app, or
workplace. Search it all, simply.

Elastic Observability

Bring your logs, infrastructure and availability
‘ metrics, and APM traces together at scalein a
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Do not show results on page load «
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.
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How to view sql queries in APM
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Why vector tiles in
Elasticsearch?




Classic
approach

Application Database

| want features on this bbox
' >
Gather search/agg params, etc.
| need (a lot of) data

Browser requests features >
by b oun di n g b OX Search (and aggregate)
Middleware gathers query L There your BIG dataset \
parameters: aggregation, Some processing
search filters, etc —— |
Database performs the &
quel‘y and retu 'ns raw Browser Application Database
results

Middleware process results
and returns GeoJSON



Classic
approach

Browser Application Database

| want features on this bbox

h

Gather search/agg params, etc.

| need (a lot of) data

h

Search (and aggregate)

There your BIG JSON

,1

Some processing

e Elasticsearch outputs JSON T o GaaJsoN
results (up to 10.000 A
documents per request) Browser Application Database

e Results contain full
geometry data regardless
of rendering zoom level



Better
approach

Browser Application Database

| want a vector tile X,Y,Z

»

Gather search/agg params, etc.

| need (a lot of) data
>
Browser requests a tile ML B0 AperEate)
Middleware gathers query There your BIG dataset |
I‘ :

parameters: aggregation,
search filters, etc
Database performs the query “
and returns raw results
Middleware process results
Into a vector tile

Fast rendering (ex. maplibre)

Some heavy processing

There your neat MVT I l

Browser Application Database




Modern
approach

1. Browser requests a tile

2. Middleware gathers query
parameters: aggregation,
search filters, etc

3. Database performs the
query and returns a vector
tile

4. Middleware forwards
results to client

5. Fast rendering

Browser Application Database
| want a vector tile X,Y,Z
»
Gather search/agg params, etc.
| need a vector tile X, Y, Z
™
Search (and aggregate)
There your neat MVT
In

Almost zero processing

There your neat MVT

Browser Application Database




Modern
approach

2. Elasticsearch outputs
mapbox vector tiles in
protobuff format

3. Can render up to 10.000
documents per tile

4. Geometries are simplified

. meta layer with details

6. Optional label positions

1. New mvt endpoint [_

Ol

Application Elasticsearch

| want a vector tile X,Y,Z

"™

Gather search/agg params, etc.

| need a vector tile X, Y, Z
, *

Search (and aggregate)

There your neat MVT I

14

Almost zero processing

There your neat MVT
-«

Application Elasticsearch



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

Demo

Comparing both approaches with
Kibana and Elastic Maps
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Classic
approach

1. Browser requests features
by bounding box

2. Middleware gathers query
parameters: aggregation,
search filters, etc

3. Database performs the
query and returns raw
results

1 GET all_lapalma_buildings/_search

2~ a5
3
4~
5
6A
T~
8
9
10 «
11~
12 ~
13
14 ~
15 ~
16 ~
17 ~
18 ~
19~
20
21
224
23 ~
24 ~
25~
26 ~
27
28
23
30 -
31
32
5 5 Ko
34 «
35~
36 «
3T~
38 «
39«
40
41
42 ~
43 ~
44 ~
45
46 «
47
48 ~
49
50 «
51~ &

"size": 5,

"fields": [
"geometry"

1

"stored_fields": [
"geometry",
"name”

1,

"query": {

"bool": {
"must": [1,
"filter": [

"bool": {

"must": [

{

"exists": {

| "field": "geometry"

}

}s

{
"geo_bounding_box": {

"geometry": {

"top_left": [
-17.77588000000003,
28.69059

1,

"bottom_right": [
-17.75391000000002,
28.68095

]

}

}

}
]

}

}

1,
"should": [],
"must_not": [

"name": "Edificilo. Recinto."
}
| }
]
}
}

{
‘ ]"natch_phrase": {

>

OO B W N e
4

81~

4
-

"took” : 3;

"timed_out" : false,

" shards" : {
totat? o1
"successful” : 1
"skipped" : 0O,
"failed" : ©

3
htst suf
~totats ot
"value" : 9087

]

]

"relation” : "eq"

1

"max_score” : 0.0,

"nEEs” sof
{

"_index" :

" score”" : 0O
"fields" : {

| (=
]

]
}
1
{

"_index" :

" score” : ©
"fields" : {
[

1.
[

1,
[

"geometry"” :

"type" :

"geometry"” :

"lapalma_buildings”,
oados NTIR29T" .

B;
[

"coordinates"” : [

]
"Polygon”

"lapalma_buildings",
" id" : "118454",

.0,
[

"coordinates" : [

-17.7704412801182,
28.6854360973088,

92.5650000000023

-17.7704230195435,
28.6894485108568,
92.5650000000023

-17.7704225273318,
28.6894492547039,
92.5650000000023
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Modern

approach

New mvt endpoint |
Elasticsearch outputs
mapbox vector tiles in
protobuff format

Can render up to 10.000
documents per tile
Geometries are simplified
meta layer with details
Optional label positions

1 POST /lapalma_buildings/_mvt/geometry/19

/236070/218547
2+ { N
3 "grid_precision": 0,
4 "exact_bounds": true,
5 "extent": 4096,
6~ "query": {
7~ nbooln: {
8 "filter": []1,
9 "must": [],
10 ~ "must_not": [
11~
12 ~ "match_phrase": {
13 | "LNAME": "Edificio. Recinto."
14 ~ }
15~ }
16 « 1,
17 "should": []
18 - }
19+ NS
20~  "filelds": [
21 | "LNAME.keyword"
22 ~ N
23 "runtime_mappings": {},

24 "track_total_hits": 10001,
25 "with_labels": false
26~ H

!lmta"

{ 1
'g
llp

}
}

"hits":

{ "
g

b
p

}
s
{ ]

"g

},
p

}
1,
{
| lng

G )

eometry”: {&=},

roperties”: {

" shards.failed": 0,

" shards.skipped": 0,
_shards.successful": 1,

" shards.total": 1,
"hits.total.relation": "eq",
"hits.total.value": 33,
"timed_out": false,

"took": 9

[

eometry": {
lltype'l: "POIngﬂ" 2
"coordinates": [E=3]

roperties”: {

" 1d": "2hjCGoEB_-S5IVzyuXSeu",

" index": "lapalma_buildings”,
"LNAME.keyword": "Cubierta plana. Recinto”

eometry”: {
"type": "Polygon",
"coordinates": [E3]

roperties”: {

" 1d": "JhjCGoEB_-5IVzyuXsS-u",

" index": "lapalma_buildings”,
"LNAME.keyword": "Cubierta inclinada. Recints

eometry": {

Nccnafl. TN VNitana n



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

N

But there's more than
search

Tiles can contain aggregation
results
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™
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Attribution
- .

o fAIWAN
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e s
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Custom label

Heat map

Resolution

Filtering
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Cancel
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Geonames Heatmap
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© Add attribution
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@ elastic

= . Maps  Create lap settings  Inspect  Full screen

® @ QU Filter your data using KQL syntax v~ Last 13 years

I
! He ~

{ Eastchester ~ LAYERS

/ Mamaro

! (SBP) M@ > Source details
Yonkers 5 “

Patersons " e oltVemon cardinality Complaint Type

® <24

B 24 upto47

® 27uwpto70
‘ 70 up to 93 Name

® -9

88 Road map - desaturated

Layer settings

Visibility Zoom levels

Opacity ®

il

- . Add layer : Attribution © Add attribution
Union City S

East Orange / o LY o R | SN et L L PR ' @ Include layer in fit to data bounds computation
( : i =i Ly el SRR Mineola
i Newark i ] | e R i i
Irvington ': /3 % . g et T Garden City Metrics
! . o e . ;

Hempstead
A P2 Aggregation Unique count
/

Field Complaint Type

Custom label

© Add metric

Long Beach
Clusters

Resolution
low

High resolution uses vector tiles.

P (——

zoom: 9.71
Cancel Remove layer v Save & close
Elastic Maps Service (4, OpenMapTiles (4, OpenStreetMap contributors (4




1 POST /geonames/_mvt/coordinates/1/0/1 B Qb 1~
2 g 2 "meta": [E3],
o ern 3 - 0, 53~ "aggs": [
4 "grid_precision": 8, 54 ~
5 = - - 55~ "geometry”: {
6 "extent": 4096, 56 "type": "Point",
7~ "query": { 57 "coordinates": [E3]
8~ "bool": { 61+ %;
9~ "filter": [ 62~ "properties”: {
10 ~ { 63 " key": "9/185/294",
11~ "bool": { 64 " _count": 2020, -
12 "minimum_should_match": 1, 65 | "sum_of_population.value"”: 195198
13~ "should": [ 66 ~ }
14 ~ { 67 ~ 1,
15~ "match_phrase": { 68 ~ {
16 | "feature_class": "P" 69 ~ "geometry"”: {
17 } 70 "type": "Point",
18 « } 71 "coordinates": [E=&]
19 - ] 75 },
20 ~ } 76 ~ "properties”: {
21+ } 77 "_key": "9/184/290",
22~ ; 78 " count": 1544,
1 23 "must": [], 79 "sum_of_population.value": 71967
1. New mvt endpoint 5 ool 2« DRI
— 25 3 "should": [] 81~ %,
M 26 82~
2. ElaSthsearCh OUtpUtS 27~ }, 83~ "geometry”: {
28 "grid_agg": "geotile", II 84 "type;: "Point"iﬂl
° * 29 Lgrid-tupelileentreidy 85¢* "coordinates”:
mapbox vector tiles In 0 [agess o || 1
31~ "sum_of_population": { 90 ~ "properties”: {
rOtObUﬁ fO rmat 32~ l"su?":lg . 91 " key": "9/147/270",
33 "field": "population” 92 " _count": 1199,
p 34« } 93 "sum_of_population.value": 188816
35 - } 94 }
36 L i 95 «
3. Can render up to 10.000 s6: Do 2 e
. 38~ { 97 ~ "geometry"”: {
39 "field": "modification_date", 98 "type": "Point",
documents per tlle 40 ’} "format": "date_time" 99 "coordinates”: [E=]
41 - 103 ~ },
1 M M 4 2+ 1, 104 ~ "properties": {
4. Geometries are simplified B | St st v Saj 1/ 290",
44 " "with_labels": false 106 "_coung": 96{, :
H M 45 ~ 107 "sum_of_population.value": 16762883
5. meta layer with details 18- | | )

6. Optional label positions


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

New geospatial
aggregations




& SIGLibre: Geolineaggder x +

d D C A maps.kb.eastus2.azure.elastic-cloud.com
@ elastic
E Dashboard SIG Libre: Geoline agg demo (Flights) Full screen Share Clone

[8) v Search KQL v Jun1, 2022 @ 13:00:00.000 - Jun1, 2022 @ 13:30:00.000 C Refresh

©  + Add filter

oy

122,046 623

Avg speed
positions (km/h)

L]
E
o
(4]
e
S
-
c
=
o
o

10° 15 20"
13
Jun1, 2022

timePosition per 2 minutes

Top 10 values of callsign_prefix

0 2,000 3,000 4,000 5,00

Count of records



https://maps.kb.eastus2.azure.elastic-cloud.com:9243/s/public/app/dashboards?auth_provider_hint=anonymous1#/view/be6c7cb0-e1af-11ec-b2c6-2121a82c17f6?_g=(filters%3A!())

®
e o [ I n e 1 GET flight_tracking_*/_search
2vid
3

1
2 "took" : 600,
"size": 0, 3 "timed_out" : false,

4 —track fotal hifs': false 4~ "_shards" : {
5~ | "aggs": { 5 "total" : 6,

® 6~ "tracks": { 6 "successful"” : 6,
7~ "filters": { 7 "skipped” : 0,
8~ "filters": { 8 "failed" : ©
9~ "KLM1254": { s §
10~ "match_phrase": { 10y "“hits™ ' f
11 | "callsign.keyword": "KLM1254" 11 "max_score" : null,
12+ } 12 "hits" : [ ]
13 - } 13+ !
14 ~ } 14~  "aggregations" : {
15+ ik 15~ "tracks" : {
16~ "aggs": { 16 Meta T 1 T,
17 ~ "path": { 17 ~ "buckets" : {
18~ "geo_line": { 18~ "KLM1254" : {
19~ "point": { 19 "doc_count" : 19,
20 | "field": "location" 20~ "path" : {
21+ ¥ 21 "type" : "Feature",
22~ "sort": { 22~ "geometry" : {
23 | "field": "timePosition" 23 "coordinates" : [E3],
24 ~ } 101 "type" : "LineString"
25+ } 102 - X
26~ } 103 ~ "properties"” : {
27 - } 104 | "complete" : true
28 } I 165 }
29« L= 106 + }
30~ "query": { 107 « }
31~ "bool": { 108 ~ T
32 mustls Il 109 - }
33~ Mfilter” s 110 «
34~ { 111+
35~ "match_phrase": { 112
36 | "callsign.keyword": "KLM1254"
ST
38 « ¥
39~ {
40 ~ "range": {
41~ "timePosition": {
42 "format": "strict_date_optional_time",
43 "gte": "2022-06-01T11:00:00.000Z",
44 "lte": "2022-06-01T711:30:00.000Z"
45 « }

° ° ° 46 ~ }
47
1. Typically combined with W

49 "should": [],
50 "must_not": []

other aggs (terms or filters) L
2. Up to 10.000 documents
3. GeoJSON encoding
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1 GET flight_tracking*/_search

. 17 {
2+ { 2 "took" : 1892,
3 "size": 0, 3 "timed_out" : false,
4 v el ek 4» " shards" : {&H},

query":

S+ "bool": { 10 "hits" : {E3},

P 6~ rfilter =] 18~ "aggregations" : {
7~ { 19~ "large-grid" : {
8~ "query_string": { 20 ~ | "buckets" : [
9 "default_field": "callsign.keyword", 21~ {
10 "query": "NOT (\"\" OR 006000G0O)" 22 "key" : "B11fbfffFffffff",
11+ } 23 "doc_count" : 248615,
124 } 24 ~ "avg_speed" : {
13« ] 25 | "value" : 150.88583386167406
14+ } 26+ 1,
158} 27~ "mostCommonCallsign” : {
16 7 i St 28 "doc_count_error_upper_bound" : 369,
17~ "large-grid": { 29 "sum_other_doc_count" : 242944,
18~ "geohex_grid": { 30~ "buckets" : [
19 "field": "location", 31~ {
20 "precision”: 1 32 "key" : "DLZNT",
21+ 1, 33 "doc_count" : 209
22~ "agas": { 34+ }
23~ "avg_speed": { 354 ]
24~ "ava": { 36« }
25 | "field": "velocity" 374 |
26+ } 38~ f
27+ 1, 39 "key" : "812abffffffffff"
28 ~ "mostComonCallslgn": { 4 C 0 wolf-h3-viewer.glitch.me
29~ "terms": { — : —
30 "field": "callsign.keyword", 5 Al vasnaaa;mdf"w -
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Outcomes

N () @

Avoid rendering from Search API

Leverage the Vector Tile APl to enable
shappy mapping experiences combined with
modern web-mapping libraries.

Aggregate

Consider avoiding individual document
rendering until the last moment. Aggregate
your data into clusters, heatmaps, grids, etc.

Follow Elastic Maps practice

Leverage the “Inspect” tool in Kibana to learn
how to craft effective queries that are
validated by thousands of users.
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e Relevant documentation
o Vector Tiles AP
o Geo-Line Aggregation
o GeoHex Aggreqgation
Resources e Use cases, trainings, guides, ...
o elastic.co/geospatial
e FOSS4G 2021 Elastic Stack talk
o recording
o slides
e Elastic community:
o Discussions: discuss.elastic.co
o Slack: ela.st/slack
o Github: github.com/elastic

%@ elasti
@? elastic



https://www.elastic.co/guide/en/elasticsearch/reference/master/search-vector-tile-api.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/search-aggregations-metrics-geo-line.html
https://www.elastic.co/guide/en/elasticsearch/reference/master/search-aggregations-bucket-geohexgrid-aggregation.html
https://www.elastic.co/geospatial
https://www.youtube.com/watch?v=7LDpEs0d5bg
https://ela.st/foss4g-2021
https://discuss.elastic.co/
https://ela.st/slack
https://github.com/elastic

Q elastic

tGracias!

Jorge Sanz - jorge.sanz@elastic.co

2022-06-08
https://ela.st/siglibre2022
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