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Agenda

Basic Advanced

e Spatial data types e (oordinate Systems

e Map region from scratch e Performance problems (Spatial Indexes, Clusters,
e layers Faceted Search)

e Map region attributes e \WMS, WFS, Background Maps

e Dynamic actions e Maplibre (Drawing Component, Custom Layers)

e (eocoding and Geolocation
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Part 1: Basics skills
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Map? What's that?

"A geographic map is a symbolic depiction of selected characteristics of a place, usually drawn on a
flat surface. It presents information about the world in a simple, visual way, showing sizes and shapes
of countries, locations of features, and distances between places.”

https:/education.nationalgeographic.org/resource/map/

"A map is a symbolic depiction of interrelationships, commonly spatial, between things within a

space.”

https:/en.wikipedia.org/wiki/Map

A document used to display and work with geographic data. A map contains one or more layers and

various supporting map elements, such as a scale bar”

— https:/support.esri.com/en-us/gis-dictionary/map



https://education.nationalgeographic.org/resource/map/
https://en.wikipedia.org/wiki/Map
https://support.esri.com/en-us/gis-dictionary/map
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FOREIGN SERVICE INSTITUTE
LANGUAGE DIFFICULTY RANKINGS

These timelines are based on what FSI has observed
as the average length of time for a student to achieve
general professional proficiency in the language.

@ CATEGORY |:24-30 Weeks
CATEGORY II: Approx. 36 Weeks

@) CATEGORY Ill: Approx. 44 Weeks

. CATEGORY IV:88 Weeks

_ UNCLASSIFIED/NA

SOURCE: HTTPS://WWW.STATE.GOV/FOREIGN-LANGUAGE-TRAINING/ L ‘
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- . IN POPULAR MOTION PICTURES

Starman (1384) Dreamcatcher (2003)
The Brain Eaters (1936)

(O] Star Trek: First Contact (1996) ! *. "G The Iron Giant (19399)
Target Earth (1954)

Communion (1988)
: Aliens in the Attic (2008)
(zn“)mnuincnnnursufthﬂhlrdliud(lm ons §

The Deadly Spawn (1983)
i==m==xory ® ()
Village of the Damned (1995) —_

~* Coneheads (1993)
Spaced Invaders (1330) O - The Brother from Another Planet (1984)
Invasion of the Body Snatchers (1978) Puppet Masters (1934) The Faculty (I Batteries not Included (1987)
Monsters vs. Aliens (2009) P Super 8 (201 Men in Black (1987)
The Last Starfighter (1984)

; i The Day the Earth Stood Still (2008)
Mac and Me (1988) P—— ] Critters (1386) The Blob (1958)
Dark Skies (2013)
My Favarite Martian (1339) > The Day the Earth Stood Still (1851)

ET. the Extra-Terrestrial (1982) =~ *

Earth Girls are Easy (1988) Howard the Duck (1386)
The Hidden (1987)

7 i The Watch (2012)
Predator 2 (1330)
Skyline (2010)

Kronos (1957)
it Came from Duter Space (1953)
What Planet Are You From? (2000)

Annihilation (2018)

Cocoon (1985) 5

> Flight of the Navigator (1986)
The Fourth Kind (2009)

The Aurora Encounter (1986)
| Come in Peace (1990)
, @Lilo & Stitch (2002)
Battleship (2012)

Advice to fellow traveliers

Be cautious Beware
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"A map is a visual representation of spatial data.”
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Where to look for spatial data?

e government agencies;

e open data portals (cities, states, and countries have open data portals where you can access a
wide range of spatial data for free);

e gis data repositories,

e academic institutions,

e commercial providers,

e non profit organizations and online communities
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London calling!

e https:/gis-tfl.opendata.arcgis.com

e 33 districts
e 675 bus routes
e 8,700 buses

e the total length of bus routes is not known (probably

=

=iy
| Emiraes

several thousand kilometres)

/

e 39,000 pubs in England (over 3,500 in London)

e ONE TRUE football club: ARSENAL LONDON



https://gis-tfl.opendata.arcgis.com/search?collection=dataset
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Spatial data types in Oracle APEX

Longitude and latitude GeoJSON SDO_GEOMETRY

(geographic coordinates)

0.18612966342500153, "type": "FeatureCollection", SDO GEOMETRY (
51.577878487755726 "features": [{ 2001,

"type": "Feature",

. 8307,

"properties" : {"Name" : "Pub"},

"geometry": | SDO_POINT_TYPE(

"type": "Point", 0.18612966342500153,

"coordinates": [0.18612966342500153, 51.577878487755726,

51.577878487755726] NULL) ,
} NULL,

} ]
NULL

)
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SDO_GEOMETRY - Point

SDO_GTYPE - determine the type SDO GEOMETRY (
of the geometry (point, line, 2001,

polygon, ...) 4326,

2001 — 2 dimensions/point SDO POINT TYPE (
0.1860612966342500153,

SDO_SRID - coordinate system

4326 — WGS 84 (World Geodetic 01.57787848171755726,
System '84) latitude/longitude NULL) ,

NULL,
SDO_POINT — point with XY,Z NULL

attributes

)
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SDO_GEOMETRY - Polygon

SDO_GTYPE SDO GEOMETRY (
2003 — 2 dimensions/polygon 2003,
NULL,

SDO_ELEM_INFO_ARRAY

- NULL,
geometry description

SDO ELEM INFO ARRAY (1,1003,1),

(1,17003,1)

1- offset SDO ORDINATE ARRAY (

1003 - exterior polygon 11.77,43.89, 14.54,42.774,
1 - lines (borders) 12.21,41.04,8.39,43.86,

11.77,43.89
SDO_ORDINATE _ARRAY

~ List of coordinates

) )
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Data Workshop

e native APEX functionality

e 5QL Workshop/Utilities/Data Workshop

e |oad Data from various file formats such as XLSX, CSV, XML, and JSON
e Unload Data data in text or XML

e no need to implement an ETL process

e supports table creation and much more
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SOL Workshop - Utilities - Data Workshop - Load Data
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"urn:ogc:def:crs:0GC:1.3:CRS84" } )},

"Bromley", "NUMBER ": "19", "CODE": "OOAF", "HECTARES":
"Lewisham", "NUMBER ": "07", "CODE": "00AZ", "HECTARES":
"Wandsworth", "NUMBER ": "10", "CODE": "00BJ", "HECTARES":
"Merton", "NUMBER_": "22", "CODE": "0OBA", "HECTARES":

"Redbridge", "NUMBER_": "14", "CODE": "OOBC", "HECTARES":
"Barnet", "NUMBER ": "30", "CODE": "O0OAC", "HECTARES": = v
"City of London", "NUMBER ": "00", "CODE": "00AA", "HECTARES":

"Sutton”, "NUMBER ": "21", "CODE": "OOBF", "HECTARES":
"Southwark", "NUMBER ": "08", "CODE": "OOBE", "HECTARES":
"Ealing", "NUMBER_": "27", "CODE": "OQOOAJ", "HECTARES":
"Brent", "NUMBER ": "28", "CODE": "OOAE", "HECTARES":
"Croydon", "NUMBER ": "20", "CODE": "OOAH", "HECTARES":

"Richmond upon Thames", "NUMBER_": "24", "CODE": "00BD", "HECTARES":

"Hillingdon", "NUMBER_": "26", "CODE": "0OAS", "HECTARES":
"Haringey", "NUMBER ": "31", "CODE": "OOAP", "HECTARES":

"Rensington & Chelsea", "NUMBER ": "12", "CODE": "00AW", "HECTARES":

"Kingston upon Thames", "NUMBER ": "23", "CODE": "00AX", "HECTARES":
"Waltham Forest", "NUMBER_": *13", "CODE": "00BH"”, "HECTARES":
"Barking & Dagenham", "NUMBER_": "16", "CODE": "OOAB", "HECTARES":
"Newham", "NUMBER ": "17", "CODE": "OOBB", "HECTARES":

"Enfield"”, “NUMBER_": »32%, "CODE": "OOAK", “HECTARES": - .
"Hammersmith & Fulham", "NUMBER ": "11", "CODE": "00AN", "HECTARES":
"Havering", "NUMBER_“: ®15%, "CODE"™: "0O0AR"; “HECTARES"™:
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"Lambeth", "NUMBER ": "09", "CODE": "OOAY", "HECTARES":

"Westminster”, "NUMBER ": "01", "CODE": "OOBK", "HECTARES":
"Camden", "NUMBER ": "02%", "CODE": "O0OAG", "HECTARES": :
"Tower Hamlets", "NUMBER ": "05", "CODE": "00BG", "HECTARES":
"Hounslow", "NUMBER ": "25", "CODE": "OOAT", "HECTARES":
"Harrow", "NUMBER ": "29", "CODE": "0OAQ", "HECTARES":
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https://docs.google.com/file/d/1LAJaXyzBNM5hShTQkNnkqUUMyiCVVZES/preview
https://docs.google.com/file/d/1LAJaXyzBNM5hShTQkNnkqUUMyiCVVZES/preview
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Spatial in APEX

Geocoding Background
Map region Map Items Geolocation Maps
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Oracle APEX Map region? What’s that?

e native Map component for displaying spatial data
e introduced in Oracle APEX version 21.1

e powered by Oracle eLocation Service

e based on the MapLibre JavaScript library
e supports Oracle Spatial features as Spatial SQL functions
e allows to create layers, customization, use of dedicated

dynamic actions and much more to build GIS appsin a

low code way



Default layers



prctius

Oracle APEX Map region - first steps

— e Identification
i Form

Name London Pubs

Layer Type Points

Lines

Label

Polygons
Layout YR

Timeline Heat Map

Source Extruded Polygons

Source Column Mapping

Location Local Database Geometry Column
Data Type

Type Table / View e SDO_GEOMETRY
ongitude Column PRSI,

Longitude/Latitude

Table Owner Parsing Schema : S ;
Latitude Column Longitude/Latitude

Table Name LONDON_PUBS ;
Primary Key

Column S
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Points layer (Pubs)
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Lines (Bus Routes)
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Polygons (Districts)
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Heat map (Pubs)

London Boroughs London Boroughs [Extruded Polygons] London Bus Routes London Pubs

London Pubs

3D

© MapTiler © OpenStreetMap contributors
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Layers and customization
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Points and clusters

4 London Boroughs

London Bus Routes

% London Pubs

8 Points

Layer: London Pubs

—~—a

Point Clustering

Enable .

Clustering Radius 40

Shape Default

Fill Color #ff3b30
Shape Scale

Tooltip

&LAYER. &COUNT.



Map region
attributes
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Attributes - Mousewheel Zoom

PA [207225:2] Layers, Markers, At X [l Layers, Markers, Attributes x  + - [m] X

<« > C 2% apex.oracle.com/pls/apex/r/lc_ws_demo/gis-demo-app/layers-markers-attributes?session=110556263178881 B W b . H

GISvDEMOAApp Q leszek.cieslik@gmail.com Vv

Layers, Markers, Attributes

HAMMERSMITH
/"AiND FULHAM

London Boroughs [ London Bus Routes London Pubs

Release 1.0 1 [Bapp207225 [SPage2  (DSession @  PDebug @ R QuickEdit  § Customize () 3 2



https://docs.google.com/file/d/1Ciw44_st1rxX0RAN8ZCfLrgXu1uQvbeY/preview
https://docs.google.com/file/d/1Ciw44_st1rxX0RAN8ZCfLrgXu1uQvbeY/preview
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Attributes - Rectangle Zoom

v [2072252] Layers, Markers, At X [Ell Layers, Markers, Attributes X o+ = O X

&« > C % apexoracle.com/pls/apex/r/lc_ws_demo/gis-demo-app/layers-markers-attributes?session=110556263178881 B % o ’

GISVDEMofAPP Q leszek cieslik@gmail.com v

Layers, Markers, Attributes

London Boroughs [ London Bus Routes London Pubs

Release 1.0 (3 @B app207225 [SPage2  (DSession @ F Debug @ B QuickEdit § Customize 2



https://docs.google.com/file/d/1i4e2EOseppQE4b7VYA0_DNaDEMBwElrC/preview
https://docs.google.com/file/d/1i4e2EOseppQE4b7VYA0_DNaDEMBwElrC/preview
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ributes - Infinite Map
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https://docs.google.com/file/d/1i6G6-8zum28v-F7E1Gefpzfz0YTr6w6q/preview
https://docs.google.com/file/d/1i6G6-8zum28v-F7E1Gefpzfz0YTr6w6q/preview
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Attributes - Get Browser Location

P4 [207225:2) Layers, Markers, At X Bl Layers, Markers, Attributes X e

2> C 2% apex.oracle.com/pls/apex/r/ic_ws_demo/gis-demo-app/layers-markers-attributes?session=110556263178881

GIS DEMO_APP

Layers, Markers, Attributes

DAGENHAM

e

London Boroughs  [B London Bus Routes London Pubs

Release 1.0 (D Session @ ¥ Debug @ R QuickEdit S Customize () & %Y



https://docs.google.com/file/d/1ruabkjliPeeqWF6ZbFmWE5R4aK8WXB6O/preview
https://docs.google.com/file/d/1ruabkjliPeeqWF6ZbFmWE5R4aK8WXB6O/preview
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Attributes - Distance Tool

PA 1207225:2) Layers, Markers, At X [l Layers, Markers, Attributes x &

« > ¢ 25 apex.oracle.com/pls/apex/r/lc_ws_demo/gis-demo-app/layers-markers-attributes?session=110556263178881 Q B * o3 . ¢

G'S_DEMOiApp R leszek.cieslik@gmail.com v

Layers, Markers, Attributes

OO

i gﬁ; le’; 13
j o MWl § ~ )
TOWER HAMLETS
SOHO LIMEHOUSE

STMINSTER  MAYFAIR - PC|
SHADWEL s

London Boroughs [ London Bus Routes London Pubs

Release 1.0 Gﬁ (&} App 207225 E} Page 2 @ Session @ % Debug @ iR} Quick Edit %’ Customize @ @ R



https://docs.google.com/file/d/1RawTrZ_3SJ8v7rVNlrssLdEfpPeQngwc/preview
https://docs.google.com/file/d/1RawTrZ_3SJ8v7rVNlrssLdEfpPeQngwc/preview
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Attributes - Circle Tool

PA [207225:2] Layers, Markers, At X [l Layers, Markers, Attributes x + = [m} X

& 5 C % apexoraclecom/pls/apex/r/lc_ws_demo/gis-demo-app/layers-markers-attributes?session=110556263178881 Q B % &3 ‘ @
-

G'SvDEMO*App 2 leszek.cieslik@gmail.com v

Layers, Markers, Attributes

London Boroughs [ London Bus Routes London Pubs

Release 1.0 (] [@App207225 [SPage2 (DSession @ P Debug @  [RIQuickEdit § Customze () I8 £



https://docs.google.com/file/d/1zO-IOfD1m0iq9KatARcs_YAPRmSB_UqX/preview
https://docs.google.com/file/d/1zO-IOfD1m0iq9KatARcs_YAPRmSB_UqX/preview
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Attributes - Scale Bar and Overview Map

Layers, Markers, Attributes

London Boroughs [ London Bus Routes London Pubs




Dynamic actions
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Dynamic action? What’s that?

Dynamic actions provide a way to define complex client-side behavior declaratively without
the need for JavaScript. Using the Dynamic Action Create wizard, you specify an action that is
performed when a defined set of conditions occur. You can also specify which elements are

affected by the action, and when and how they are affected. (https:/docs.oracle.com)

Two steps:

1. Specify the event that causes the dynamic action

2. Specify an action you want to perform
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Dynamic actions and Map region

e Event: Map Object Clicked (user clicks on the object icon)
o Action: get ID of the object
e Event: Map Changed (user draws a circle using the Circle Tool)
o Action: get GeoJSON of the circle (and think how to use it to select the objects:) )
e Event: Map Clicked (user clicks on the map)
o Action: get coordinates
e Event: Map Initialized (the map has been loaded)

o Action: Add drawing plugin
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Selecting an object - step 1

Identification
Name Select object

Execution

Map Object Clicked [Map] Sequence 50

- Select object Event Scope Static

True Type Immediate

7, Set Value

When

False

Event Map Object Clicked [Map]

Selection Type Region

Region Map

Client-side Condition

Type - Select -
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Selecting an object - step 2

Map Object Clicked [Map]

Select object

Identification
Name

Action Set Value

Settings

Set Type JavaScript Expression

JavaScript Expression

this.data.id

Suppress Change
Event .

Affected Elements

Selection Type Item(s)

item(s) P3_OBJECT_ID
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Selecting an object with Circle Tool - step 1

Identification

Name

Action Set Value

Map Changed [Map] Settings

Get GeoJSON from CircleTool
Set Type JavaScript Expression

JavaScript Expression

this.data.circle ?

£ 5 Refresh S - 2
- JSON.stringify(this.data.circle.data.geometry) : "

“5 Execute JavaScript Code

>

Suppress Change
Event .

Affected Elements

Selection Type ltem(s)

item(s) P3_GEOJSON
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Selecting an object with Circle Tool - step 2

2. Points

Code Editor - SQL Query

GEOMETRY

LONDON_PUBS -
:P3 GEOJSON ; 3 SQL Query
sdo_anyinteract(GEOMETRY, sdo util.from geojson( :P3 _GEOJSON)) = ‘TRUE' !

4. SDO_ANYINTERACT - Checks if
any geometries in a table have the

ANYINTERACT topological
1. New Iayer relationship with a specified geometry.
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Selecting objects

= 0 X

E— v [2072253) Selecting objects X [l Setecting objects x 4+

& » C 2% apexoracle.com/pls/apex/r/ic_ws_demo/gis-demo-app/selecting-objects?session=7960037288922 & o ) .

= | GIS_ DEMO _APP R leszex.cesik@gmaicom

Selecting objects
' ® o © + Details
@ = o
' . ' ' f Ogject 10
® © @
@ L GeQISON
)
L) @
b o @ % SRl =9
@ @ e ¢ ? o® o
@ ™
o ' 0 "o @ 9 w0
@
9 9 @
9 @ ,'
@
LA
% 09 °
e @ & () . © MapTiler © OpenStreethap comributors
— London Pubs
—_— ] Bapp207225 [SPaged (OSession @  PiDebug @ BlQuikbdt § Customize (G B



https://docs.google.com/file/d/1YWg-9yzrVSxN6qmM_sL2suczu1pECMm1/preview
https://docs.google.com/file/d/1YWg-9yzrVSxN6qmM_sL2suczu1pECMm1/preview

Geocoding and
Geolocation
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Geocoding vs Geolocation

Geocoding is the process of converting addresses
Into geographic coordinates.

Input: An address or place name.

Output: Geographic coordinates

Use Cases:

e Mapping locations on a map.

e Finding the latitude and longitude for a given

address.

Geolocation is the process of determining the geographic
location of a device or user.

Input: Signals or data from GPS, IP address, Wi-Fi

Output: Geographic coordinates

Use Cases:

e Finding the current location of a device.

e |ocation-based services and applications (e.g.,

navigation, location-based marketing).
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Geocoded Address Item

e (Geocoded Address Item provides Geocoding (turning a

Geocoding Input

postal address to a coordinate) functionality. Country Ty T

e (eocoding is performed by the browser doing a REST Country P8 COUNTRY
request to the Oracle eLocation Geocoding Service el e ER S

House Number

. P8_HOUSE_NUMBER
(elocation.oracle.com). ltem

_ _ _ Postal Code ltem P8 POSTAL_CODE
e (Geocoding input data comes from other page items

City ltem P8_CITY

which are mapped to address parts like Street, House Gity Sub Area tem P8 CITY SUBAREA

Number, Postal Code or City. Region ltem P8_REGION
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v [207225:8] Geocading X [ Geocoding % Bk = e

< » C 2% apexoracie.com/pis/apex/r/ic_ws_demo/gis-demo-app/geccoding?session= 7360037288922 B QO = ) . :

»

= GIS_DEMO APP R leszekciesik@gmad.com v

— Geocoding

Items Geocoding

Country ‘ Geocoded Address
United Kingdom

Street
Downing Street

House Number
10

Postel Coce

SWI1A2

City
London

City Subarea

Region (State)

A PBapp2m225 [Sraged (DSession @ P Debug @ RluikEidt K Customze () £ ”



https://docs.google.com/file/d/19-Hr5G3_C9jl0FMoqWFd4JrtzFiGzfDI/preview
https://docs.google.com/file/d/19-Hr5G3_C9jl0FMoqWFd4JrtzFiGzfDI/preview
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Get Current Position

Identification

Name

Action Get Current Position

Get Current Position
Settings
True

QDGet Current Position Return Type Latitude and Longitude

False Latitude ltem P9 LATITUDE

Dialog Closed

Longitude ltem P9 _LONGTITUDE

Enable High
Accuracy .
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Part 1: Summary

#SDO_GEOMETRY, GeoJSON, VARCHAR

# Map region

(Ve
| e
<
<
p —
)
=2

# Layers: Points, Lines, Polygons, Heat maps, Extruded polygons

# Get Browser Location, Distance Tool, Circle Tool, Scale Bar...
# Clusters

# Map Dynamic Action

# Geocoding and Geolocation



Part 2: Advanced
Techniques
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Coordinate Reference Systems? What’s that?

e A Coordinate Reference System (CRS) is used to define how spatial data is represented in a
geographic space. It provides a standardized way to interpret coordinates (such as latitude and
longitude) by relating them to a specific location on the Earth's surface.

e over 6000 different coordinate reference systems!

e examples: EPSG:4326 — WGS 84 (World Geodetic System 1984); EPSG:3857 — Web Mercator;
EPSG:32633 / EPSG:25832 — UTM Zone 33N (WGS 84 / ETRS89); EPSG:28992 — Amersfoort / RD

New; EPSG:2180 — ETRS89 / Poland €592
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Why are there so many CRS? It's a nightmare!

e The Earthis round, but maps are flat

e Different country needs

o Netherlands (EPSG:28992) — optimized for a small, flat landscape
o Poland (EPSG:2180) — adapted to its specific shape.

e |egacy systems vs. modern standards

—
R
l'/ (
Yy B
| —

e Higher accuracy

e |egal regulations
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SDO_GEOMETRY - Point

SDO_GTYPE - determine the type SDO GEOMETRY (
of the geometry (point, line, 2001,

polygon, ...} 4326,
2001 — 2 dimensions/point SDO POINT TYPE (
0.186012966342500153,

SDO_SRID - coordinate system

4326 — WGS 84 (World Geodetic 201.5778784871755720,
System '84) latitude/longitude NULL) ,

NULL,
SDO_POINT — point with XY,Z NULL

attributes \
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Coordinate Reference Systems

CRS Code = 4326 CRS Code = 28992

Name: WGS84 Name: Amersfoort / RD New

Geometry: POLYGON ( ( Geometry: POLYGON ( (
20.7533776504406 52.3973224996299, 1195334.93117735 600956.467056177,
20.7533776504406 52.0959234112862, 1202452.02410556 567953.574939523,
21.3046961460238 52.0959234112862, 1239613.12367566 576107.860486178,
21.3046961460238 52.39573224996299, 1232239.92224748 609071.503559281,

20.7533776504406 52.3973224996299 1195334.93117735 600956.467056177

) ))
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Coordinate Reference Systems

CRS examples CRS examples

m

WARSZAWA MASOVIA

APEX automatically transforms
the CRS in SDO_GEOMETRY to

WGS84

© MapTiler © OpenStreetMap contributors

WGS 84 (Global geographic coordinate system (Latitude, Longitude)) Amersfoort / RD New (Standard projection for the Netherlands) WGS 84 (Global geographic coordinate system (Latitude, Longitude))

ETRS89 / UTM Zone 32N (Universal Transverse Mercator for Europe (East of 6°E))

UTM Zone 31N (Universal Transverse Mercator for Europe (East of 6°E))

ETRS89 / Poland CS92 (Commeonly used in Poland)

Web Mercator (Used by Google Maps, OpenStreetMap, etc.)

ETRS89 / UTM Zone 32N (Universal Transverse Mercator for Europe (East of 6°E))

UTM Zone 31N (Universal Transverse Mercator for Europe (East of 6°E))

© MapTiler © OpenStreetMap contributors
Amersfoort / RD New (Standard projection for the Netherlands)
ETRS89 / Poland €S92 (Commonly used in Poland)

Web Mercator (Used by Google Maps, OpenStreetMap, etc.)




Readability and
performance
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Readability and performance (140 000 cities)

T
&
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o ©

@
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Readability and performance (Heat map)
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Readability and performance (Part of the map)
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Readability and performance (Clusters)
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Readability and performance (Faceted Search)

Filters

-
Q Search

Country Name
equals

Poland

Go

eeeeee

CCCCC
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Readability and performance (Faceted Search)

City

Bialystok {7
Bydgoszcz (1
Gdansk (1)
Katowice (7
Krakow (1)
Lodz (1)
Lublin (1)
Poznan (1)
Szczecin (1)
Warsaw (1)
Wroclaw (1)

Clear

Demo

Filters

Country Name
equals
Poland

Go

City

Bialystok (1
Bydgoszcz (1
Gdansk (1)
Katowice (7
Krakow (1)
Lodz (1)
&4 Lublin (1)
Poznan (1)
Szczecin (1)
Warsaw (1)
Wroclaw (1)

Clear

Clear

Map

B cimies

© OpenMapTiles

Odessa
Qpeca

© OpenStreetMap contributors
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Readability and performance (Faceted Search)

Population

O 250000 - 500 000 (3)
500 000 - 750 000 (2}
750 000 - 1 000 000 (1)
>1000 000 (1)

Clear

Demo

Filters
Q Search

Country Name Clear
equals
Poland

Go

City Clear

Bialystok (1)

Bydgoszcz (1
Gdansk (1)

Katowice (1
Lublin (1)
Szczecin (1)
Krakow
Poznan
Warsaw
Wroclaw

Population Clear

© 250000 - 500 000 (3)
500 000 - 750 000 (2
750 000 - 1000 000 (1
>1000 000 (1)

Map

CITIES

o

3
Ldessa

QOpeca

© OpenMapTiles © OpenStreetMap contributors
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Readability and performance (Spatial Indexes)

A spatial index in Oracle Database helps speed up searches for location-based data, such as maps or shapes
(points, lines, and areas). It makes finding and retrieving this data faster by organizing it in a way that is easy to
search. Such an index can be created on a column of the SDO_GEOMETRY type, so we will have to convert our

geographic data stored in the Longitude and Latitude columns of the VARCHAR?2 type.

Source

Location Local Database

CREATE JEX index name ON table name (column name) i Table / View
INDEXTYPE IS MDSYS.SPATIAL INDEX;

Table Owner Parsing Schema

Table Name LT_CITIES

Use Spatial Index .
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Readability and performance (Spatial Indexes)

Note that a Spatial Index will not be used in the following
situations:
e More than one layer references the Region Source as their

data source.

e The map window is too large; that is the case when it

spans more than half of the world.




WMS and WFS
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WMS vs WES

Web Map Service (WMS) is a standard protocol developed by the Open Geospatial Consortium (OGC)
that allows users to request and display maps generated by a server from spatial data. WMS delivers
map images in various formats (such as PNG, JPEG, or SVG), making it easy to integrate and display in
web applications.

Web Feature Service (WFS) is a standard protocol developed by the Open Geospatial Consortium (OGC)
for serving geospatial data over the internet. The key difference is that while WMS provides rendered

map images, WFS offers vector data - features with geometry and attributes.



prctius

Map Backgrounds - new 23.2 APEX feature

Create Map Background

User Interface
Add a Map Background to be used by map components in the application. Raster, Vector, and OGC WMS tiles are

supported.

User Interface Attributes

DEMOO004
Progressive Web App

Type Vector Tile Layer Raster XYZ Tile Layer = OGC WMS
Themes

API K
Templates =X

WMS URL https://ows.terrestris.de/osm/service?service=wms&layers=0SM-

Email Templates
Overlay-WMS&version=1.3.0&styles=default

Map Backgrounds

Cancel Copy from another app Create Map Background
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WMS as Map Background

https:/ows.terrestris.de/osm/service?

What we have:

e BBOX

e WIDTH

o HEIGHT

e REQUEST
e FORMAT

e SRS /(RS

\What we need:

o LAYERS
o STYLES
e \ERSION

3.2.2. GetMap

Standard parameters for the GetMap request according to the OGC WMS 1.1.1 and 1.3.0 specifications:

Parameter Required Description

SERVICE Yes Name of the service (WMS)
REQUEST Yes Name of the request (GetMap)
VERSION Yes Version of the service

LAYERS No Layers to display

STYLES No Layers' style

SRS / CRS Yes Coordinate reference system
BBOX Yes Map extent

WIDTH Yes Width of the image in pixels
HEIGHT Yes Height of the image in pixels
FORMAT No Image format

TRANSPARENT No Transparent background

SLD No URL of an SLD to be used for styling

SLD_BODY No In-line SLD (XML) to be used for styling




pretius

WMS as Map Background

3.2.1. GetCapabilities https:/ows.terrestris.de/osm/service?

Standard parameters for the GetCapabilities request according to the OGC WMS 1.1.1 and 1.3.0 specifications: se r‘"ce=WMS

&request=GetCapabilities

Parameter Required Description

SERVICE Yes Name of the service (WMS) &verSIon_ 1 '3'0
REQUEST Yes Name of the request (GetCapabilities)
VERSION No Version of the service

=I|/|Il> ' 9

>0SM-0verlay-WMS</ >
>0SM Overlay WMS - by terrestris< > I LAYERS
="-180" ="-88" ="180" ="88" />
"EPSG:900913" ="-20037508.3428" ="-25819498.5135" ="20037508.3428" ="25819498.5135" />
"EPSG:4326" ="-180" ="-88" ="180" ="88" />

"EPSG:3857" ="-20037508.3428" . "-25819498.5135" ="20037508.3428" ="25819498.5135" />

>default</ I STYLES
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WMS as Map Background

Create Map Background

User Interface
Add a Map Background to be used by map components in the application. Raster, Vector, and OGC WMS tiles are

supported.

User Interface Attributes

Name DEMOO0O04
Progressive Web App

Type Vector Tile Layer Raster XYZ Tile Layer OGC WMS
Themes

API K
Templates =X

WMS URL https://ows.terrestris.de/osm/service?service=wms&layers=0SM-

Email Templates
Overlay-WMS&version=1.3.0&styles=default

Map Backgrounds

Cancel Copy from another app Create Map Background
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WMS as Map Backgroun

Parameter names

should be lowercase!

=TT NOTWEY T Y N , =
- - | o - Y J 5
Region  Attributes 5 o L8 { )
< e Tt J n Pl ¥
P Swede o ‘/-,
y > B0 ) 3 Y Y
Q_ Filter B \ oo | { ; £
,ﬁ‘r‘ | "
t T { -
f BN | & T
Ma |"Y V}: "‘ it'.rx’ .5 A 7 -
P s oy A 4 JEstonia
?'-/ ,i S . '\ i o ’ % > L
C . l, () ‘
Background Shared Component v %‘{ - I o WAL LN S Latwa‘ : .
- }1 - w "T-“‘f/ e { R » -
o'l TR Luthuama g ; !
Standard DEMO004 v = :“\,‘” h o5 : s ;z*'_t o X B . gy = Er - )
Ei vy ! 2 B (7 7 il o
Ireland : 177 B ‘? | \ Byelarus ' . = N
Dark Mode Same as Standard v W oavie R o) : ‘Poland & b S
% iy .&« Germany ATt ¢ * ) o <
. | 8 - . . B ] -
; i oy e BEI lum ™ ) * (B % @ ™ A
Height 640 pixels o w g Czech 'Republlc i N s (v
AL : - Y raine) g p
France . / 47 Slovakia (U 5 =4 Kazakhstan
Controls France b Austrla Romaniak Pow oy ol
Swutzerlanc1~-— Hungary 1o g weur ot~ S -
. ,‘ “ . \ ol o/
(3 3 : ‘.' 3 -'P\:_ Yol "T e < 'f‘ '_(.»i A
= - ' . W . - ey |
Navigation Bar Zoom and Compass 622 s | # taly ™ Serbla R AR
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Position ﬂSPa'" % 3 ¥ zer ﬁafla" T . ‘t = bl
2 & ; : ol fTurkmenistan. 5. 1
y : 4 .Tu;rkey A e -\ - | Tajuklstan
Options Mousewheel Zoom <y b o ! A Vo ‘_jf_u‘ S e ARG T A
> ! : L » “,\‘ -y « \ e ."/ b
| s — n/ o JJ s;,_
Rectangle Zoom 5 p ) B Syrl a) 'Q 7 A4
Scale Bar AT AN Tunisia o SN ‘ Afghamstan
£ B\ \| [ i B iragsy s iran . |
Overview Map Morocc}o \ ¢ e P 'Jordan RED) L - /o}"
”~ 3 f . R ' 4
Infinite Map , \ R Vs e N Pak'Sta“’ - el
v ( H 1 { - \ T - \"‘7 o Y
Get Browser Location 2 ~ | Algeria Algeria ) L 1basem l N ~ Ny " L, ] &
Circle Tool
Distance Tool } [AaApp207225 [SPage1l  (DSession @ A Debug @ R QuickEdit 5 Customize () 83




prctius

WF'S as new layer

https:/demo.mapserver.org/cgi-bin/wfs? 3.3.2. GetFeature
Standard parameters for the GetFeature request according to the OGC WFS 1.0.0 and 1.1.0 specifications:
What we need:
Parameter Required Description
® S E RVI C E SERVICE Yes Name of the service (WFS)
REQUEST Yes Name of the request (GetFeature)
o VE RS I O N VERSION No Version of the service
TYPENAME No Name of layers
FEATUREID No Filter the features by ids
¢ REQU EST OUTPUTFORMAT No Output Format
RESULTTYPE No Type of the result
e TYPENAMES PROPERTYNAME  No Name of properties to return
MAXFEATURES No Maximum number of features to return
e OUTPUTFORMAT SRSNAME No Coordinate reference system
FILTER No OGC Filter Encoding
BBOX No Map Extent
SORTBY No Sort the results
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WF'S as new layer

3.3.1. GetCapabilities https:/demo.mapserver.org/cgi-bin/wfs
Standard parameters for the GetCapabilities request according to the OGC WFS 1.0.0 and 1.1.0 specifications: ?SE I’\IiCE=WFS

&request=getCapabilities

Parameter Required Description

SERVICE Yes Name of the service (WFS) &\IEI’SIOI’I—Z.0.0
REQUEST Yes Name of the request (GetCapabilities)
VERSION No Version of the service

)

> D
>ms:continents</ > TYPENAMES
>World continents</ >

>urn:ogc:.def:crs:EPSG::4326</

>
o

- >application/json; subtype=geojson</ I OUTPUTFORMAT
>
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WF'S as new layer

Data Sources

{E\B\H REST Data Sources

JSON Sources

REST Data Source Type

Name

URL Endpoint

OpenAPI URL

Create REST Data Source

Simple HTTP

DEMO WFS

https://demo.mapserver.org/cgi-bin/wfs?
service=WFS

&version=2.0.0

&request=GetFeature
&typeNames=ms:continents
&outputFormat=geojson
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WF'S as new layer

Logr o

Q Filter v

Identification

Name Countries

Layer Type Polygons NE

Label

Label Countries

Layout

Source

Location REST Source

REST Source WFS DEMO

Page ltems to o Countries
s 8=
SR n} [AApp207225 [SPage1t  (DSession @ P Debug @ &} QuickEdit § Customize () 3




MapLibre: Drawing
component
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Map region and MapLibre GL JS

e Based on MapLibre GL JS library (open-source)
e Interface exposed via mapRegion#igetMapObject method

e Access to the mapRegion interface with the apex.region

function
e Plugins and ready-made examples

e https:/maplibre.org/maplibre-gl-js-docs/api/

e https:/maplibre.org/maplibre-gl-js/docs/plugins/



https://maplibre.org/maplibre-gl-js-docs/api/
https://maplibre.org/maplibre-gl-js/docs/plugins/
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Drawing objects

Map Initialized [Map]
Initialize Map

True

. Execute JavaScript Code

False

map = apex.region( 'map id').getMapObject();

* draw = new MapboxDraw({
displayControlsDefault:
controls:

point: true,
line string:
polygon:
trash:

.addControl (draw, 'top-left');

.maplibregl-ctrl-top-left').children().attr(
‘class’, 'maplibregl-ctrl maplibregl-ctrl-group mapboxgl-ctrl mapboxgl-ctrl-group’

)3

map.on( 'draw.create function(e) {
apex.items.P4 GEOMETRY.setValue(JSON.stringify(e.features|[0].geometry));
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ot Page Designer x u Drawing objects X =+
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https://docs.google.com/file/d/1m4sZOY8h9jsZzdB-SV_7SnlHYEYBJMGd/preview
https://docs.google.com/file/d/1m4sZOY8h9jsZzdB-SV_7SnlHYEYBJMGd/preview

MapLibre: Custom
layers
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Custom layers - GeoJSON

~ map = apex.region('map id').getMapObject();

map .addSource( 'GeoJSON Source’, {
type : geojson ,
‘data’:
" _t)"’pe "

{"type"”: "Feature","properties”: , geo

Map Initialized [Map]
Initialize Map
True
. Execute JavaScript Code

False

g ~ " ~ .
. type”: "Feature

coordinates

"Feature”
"coordinates”:

- T
Feature

-4

ordinates

1)s

map .addLayer({

coordinates”: [17.031886060772507,51.10959056655955],"

, » geometry

": [17.01170439017099,51.126261821012775], "type”

YN ODE 10 . L. “"ocoanmetrv' -
, properties”: {},"geometry":

"oropertiec™: "seometry™ s
> Lf operties . ) by\J,.lt. Liy .

": [17.07436073427695,51.10437264042079], "type"
"Feature”
"coordinates”: [17.005245052243396,51.098923052364825], "type”:

, properties” }, geometry”:

[17.03808613985592,51.09791225198302], "type™:

geojson layer id’,

10,
'#B42222"

"~ - .18
Point
FOo1Nnt

" - "
Point
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Custom layers - GeoJSON

Owicka .

PALESI
NADODRZE @

R

E

OZIELNICA CZTERECH SWIATYN .

Wroctaw

1OR MA}

NEDL ARBAS © OpenMapTiles © OpenStreetMap contributors
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Custom layers - WMS - Web Map Service

map = apex.region('map id').getMapObject();

map .addSource( ‘'wroclaw’,

‘type': ‘raster’,
'tiles':

gc/0GC_ortofoto 2022/MapServer/WMS

Map Initialized [Map]

Initialize Map - -

ormat=image/p
'srs=EPSG:3857&",
- Execute JavaScript Code "transparent=true&’,

'width=256&",
"height=256")

b
|

True

False

map.addLayer(

id': "wroclaw id’
t

5 ', R L R
ype': ‘raster’,

‘'wroclaw’,
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Custom layers - WMS

Bicycle paths ([ Accidents




MapLibre: Dynamic
Legend
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Map region and Dynamic Legend

e https:/maplibre.org/maplibre-gl-js/docs/plugins/

e Event: Map Initialized [Map]

e Action: Execute JavaScript Code

e var map = apex.region('static_id').getMapObject();
e map.addSource & map.addLayer

e map.addControl(new MapboxLegendControl(

{'LAYER_ID"'LAYER NAME'}), '‘bottom-left’);



https://maplibre.org/maplibre-gl-js/docs/plugins/

[207225:12] Custom Layers x [ Custom Layers +

~

C 23 apexoraciecom/pls/apex/r/apex/app-builder/page-designer?fb_flow_id=207225&b_flow_page_id=12&14000_p1_flow=207225&14000_p1_page=128clear=18session=56555204741547

APEX  App Builder SQL Workshop Team Development ~ aller Y Camch 9’ @ LC Lechﬁufshk

8 Application 207225 Page 12: Custom Layers ] ) ] {* Save @

Dynamic Actions

Identification

BANNE R
Name Map Initishized

AFTER LOGO

Execution
TOP NAVIGATION

BREADCRUME BAR Sequence 10

3 t S Stati
Execute JavaScript Code 3D Breadcrumb vent Scope atic

Type Immediate
uF
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https://docs.google.com/file/d/1_B7JqorW2mkWEA5BhV69AQCNP-4oAFr8/preview
https://docs.google.com/file/d/1_B7JqorW2mkWEA5BhV69AQCNP-4oAFr8/preview

Something else
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OpenLayers

e A high-performance, feature-packed library for

all your mapping needs”

e Open Source, JavaScript library v

e \/ersion:9.2.4

& Openlayers

Earthquakes Heatmap

e Maps, layers, markers, customization, API

e 248 ready-made examples on:

https:/openlayers.org/en/latest/examples/



https://openlayers.org/en/latest/examples/
https://openlayers.org/en/latest/examples/

var map = apex.region(

var draw = new MapboxDraw( {
displayControlsDefault:
controls: {
point: :
line_string:
polygon:
trash:

MapLibre vs OpenLayers

) .getMapObject();

map .addControl (draw,

00 N O U AW N=

const sourceRaster = new ol.sc e.0SM();

const raster = new ol.layer.Tile({
source: sourceRaster

}):

const source = .Vector ({wrapX:

const vector = new ol.layer.Vector ({
source: source,
}):

const map = new ol.Map({
layers: [raster, vector],
target:

view: new ol.View({
center: ol.proj.fromLonLat([
zoom:

b

draw = new ol.interaction.Draw({
source: source,
type: :

});

map .addInteraction(draw);
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? Customize

R leszekcieslik@gmail.com v

Detail Panel

GeoJSON

GeoJSON

Info
Check GeJSON: geojson.io

Info

OpenlLayers provides 230 ready-made examples of
various functionalities:
https://openlayers.org/en/latest/examples/

(O



https://docs.google.com/file/d/15AwfDoQbSShvle7WFI5NN9g4X97TtVSv/preview
https://docs.google.com/file/d/15AwfDoQbSShvle7WFI5NN9g4X97TtVSv/preview
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GeoServer

e (eoServer is an open-source server for
sharing geospatial data
e Data formats like Shapefiles, CSV, PostGIS...

e Standards: Web Map Service (WMS) and

Web Feature Service (WES)

e Documentation: https://docs.geoserver.org/ Geoserver



https://docs.geoserver.org/

pretius -

GeoServer

GeoServer

WES

REST Data

Geo)SON
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Google Maps

Tentral Park

e No introduction needed =

© 120 West 74th Street

"/ Bow, Bridge

CentralPark =,
‘Y

Bethesda.Terrace o

Riverside
ark South ¢
&

Lincoln Center for
Rthe Performing Arts

The(Frick CoJIect:onQ

e (oogle API Key

e Limitations

CHEN

Google Maps | |7 -

o 450 Pa

67,
rte &
&
k) &4
> & €65 °
tkyAvenue AT 7% % g
$§ % @ 1
S | ‘ S 2
~ Radio City Music Hall 3 Y 4
8 : * N 2
N A & e
M S ¢
| b" ";\

e Map JavaScript API e 3o M

SUTTI.ON
COLDFIELD

e Documentation:

v
https:/developers.google.com/maps/docu

mentation/javascript Street View



https://developers.google.com/maps/documentation/javascript
https://developers.google.com/maps/documentation/javascript

Sample Maps
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Sample Maps

APEX App Builder v

PN‘ APEX PWA Reference

Orade

Oracle APEX enables developers to build Progressive
Web Apps (PWAs) that can be installed on any
desktop or mobile device to deliver a more native
app experience. This application serves as a reference
for key PWA features in APEX and how you can use
them in your own apps.

Oracle

g I Sample Charts
ofl

This application highlights the charting capabilities of
Oracle APEX. It demonstrates how you can enhance
your applications to visually represent your data,
using declarative and plug-in based charting
solutions.

SQL Workshop v

Team Development v Gallery

Sample Apps Starter Apps  Utility Apps

Brookstrut Sample App
Oracle

The Brookstrut sample application analyzes a
simplified stored data model and includes a feature
to generate random data, accommodating
everything from small to extra large data sets. It
showcases Oracle APEX's capabilities in data
reporting, navigation, and data presentation. This
tool allows you to explore various Oracle APEX
components, including faceted search, interactive
reports, content row reports, and calendars.

24.1.0

Sample Collections

Orade

Sample Collections enables you to store rows of data
for use within an Oracle APEX session. This database
application illustrates how to use PL/SQL to create
and manage collection-based session state.

Custom Apps

Q Sample Application Search
Oracle

This application showcases the Application Search
feature, introduced with APEX 22.2. Search
Configurations and Search Regions allow developers
to add robust search engine functionality to their
APEX applications.

Sample Data Loading
Oradle

This application is built on simple EMP and DEPT
tables to highlight how developers can define pages
to allow end users to upload spreadsheet data into
an existing table.

Sample Calendar

Oracle

This application highlights the native calendaring
capabilities of Oracle APEX. It features a monthly
calendar with stylized daily tasks. The dates can be
changed using drag and drop, which is all declarative
and easily created using native APEX wizards.

Sample Document Generator

' Oracle

This application showcases the integration with the
Oracle Document Generator Pre-built Function on
OCI. It features examples of generating PDF
documents from a combination of JSON data and MS
Word templates.

& @ Lc ILech Cieslik
§ | Ic. ws_ demo

BBB sample Cards
. Oracle

This application highlights Cards regions in Oracle
APEX. Cards regions are a native region type. They
provide developers with a powerful and flexible new
way to display data in bite-sized blocks, ideal for use
in faceted search, or presenting at-a-glance
information.

Sample Dynamic Actions
. Oracle

This application demonstrates a number of different
dynamic actions that can be incorporated into an
application. These declarative client-side behaviors
include simple examples for manipulating the display
of components, style examples for changing the

appearance of components, and server-side
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Sample Maps

= Sample Maps @ Help R apex public_user v

4 Sample Maps Application

This application contains usage examples for the APEX Map Region.

Welcome to the Sample Maps Application. This application contains numerous examples which make use of the Map Region and Oracle Locator, a feature which is included in every Oracle Database.

|

§
San Mseh

SAN FRANCISCO

(SFO)

CALIFORNIA
Activation Date: Apr-40

Commercial Operations: 407153

Taxi Operations: 48646

Clickable Map

Visualize airport data using map markers.

nevaoa P P

0

Fr SAN FRANCISCO
>
INTL (SFO)
Lag ‘\‘;" s P SAN FRANCISCO, CALIFORNIA
S < Activation Date: Apr-40
" Conmeci S 4073

Search and Show

Qv Search Go

v ' ﬂ Row text contains 'SFQ*

Airport Name

9 San Francisco Intl

o Ford

Search for an airport within an Interactive Report, and visualize it on a map.

Airport Count: 917

Arport Type - ARPORT X Stalv CALFDSMA X ORIOON X NEVADA X

Airport Type gl Oear

B assont (917)
HELIRCRY 1512
GUDFRPDRT (1)
SEAPLANE DAST (¢}

LRTRALIGHT )

a

B caurosma (4om)
B NEvaoa (100}

Faceted Search

Provide powerful analysis on airport data using Faceted Search.

e https:/apex.oracle.com/pls/apex/r/apex_pm/sample-maps/home

e https:/pretius.com/blog/oracle-apex-packaged-apps/

b " land
San Flo"?
Fl‘u‘f{'e

=3
San Jose

Circle Search

Draw a circle onto a map and find all airports within that circle.


https://apex.oracle.com/pls/apex/r/apex_pm/sample-maps/home
https://pretius.com/blog/oracle-apex-packaged-apps/

Examples
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Oracle APEX and Maps - it’s happening!

& O admin v

(& Opslaan

RIOLERING

= Wnatsoen 8 INVENTARISEREN |[:5 oo niist |

Groepen Knooppunten Leidingen
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K| o8 Veelhoek

‘ 1= : " Groep

| 004

* Leidingnaam Wijk

| 52207

Leidingtype Buurt
Gemengd riool
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Oracle APEX and Maps - it’s happening!

Product News

Oracle successfully demonstrates tactical solutions

in NATO exercise

Data Visualisation on Geo-spotial Dota

October 18, 2023 | 5 minute read

]
_ ‘ |
Mine Detection § - : .

4 : .
B i ~

Geo-Spatal Data '@' AL:/ML \\ .
Virtual Machune —_ > |
\ / > ﬁ
g =3 AQ Autonomous
» | O |

Database

e Lo e
Object > Ooscorwet ted j
Storage

Roving Edge Infrastructure I
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Oracle APEX and Maps - it’s happening!

= TECHNOLOGY PILOT RESULTS APP @ v

0 apx_repmus v

Machine Learning (IDW) - Sea Surface Temperature Grids

. T TR W N s /7 O TR, T e, E T T
Map filters
g O Reset
Sea Surface i
Liear : +
Temperature

19.6 (2601) =

Date Clear

230921(2601) »

Time Clear E [!E

082401(2601) =




... there 1s still one
minute left
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Map Region (Layers; Dynamic Actions;
Geocoding; GeolLocation; Plugins;
Customization) Faceted Search )

o)

GeoServer
Ei “MapServer

N Q Google Maps

urce web mapping

siadpquadp
2
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b 4

- D GeoJSON SDO_GEOMETRY VARCHAR27
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... there 1s still one minute left

1.

2.

Sample Maps Application
https:/docs.oracle.com/en/database/oracle/oracle-d
atabase/19/spatl/spatial-reference-information.html
https:/docs.oracle.com/en/database/oracle/applicati
on-express/21.2/aexjs/mapRegion.html
https:/maplibre.org/maplibre-gl-js-docs/api/

https:/Icieslik.hashnode.dev/

| do believe you made that up

"
Well, all good stories deserve embellishment


https://docs.oracle.com/en/database/oracle/oracle-database/19/spatl/spatial-reference-information.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/spatl/spatial-reference-information.html
https://docs.oracle.com/en/database/oracle/application-express/21.2/aexjs/mapRegion.html
https://docs.oracle.com/en/database/oracle/application-express/21.2/aexjs/mapRegion.html
https://maplibre.org/maplibre-gl-js-docs/api/
https://lcieslik.hashnode.dev/

prctius

Thank you and feel free to
reach me at the event or online!

Lech Cieslik
Oracle APEX Developer
Icieslik@pretius.com

@cieslik_|I
Icieslik.hashnode.dev




Please fill in your
evaluations




