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About me

Marion Baumgartner

=  Full stack GIS development
- ETL with geo-data
- https://github.com/marionb
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About Camptocamp
Your partner for success.

- Founded in 2001
= 190+ employees
- Offices in 3 countries:

m Switzerland, Germany, France 0 ©

-> Geographic Information Systems, @@
Enterprise Resource Planning
(Odoo), IT Infrastructure
Management

-> A major European player in Open
Source

25.06.2026 | Geodaten-Management mit PostGIS camptocamp.com PUBLIC 3


https://app.diagrams.net/?page-id=NUKq0UdNx__GUtZMyxO_&scale=auto#G1xh6bw7O9Pu0YaA8MyeXC_e81sHbLUw1Z

Open Source Geospatial Software

20+ years contributions

& 0sGeo
F®SSGIS.

25.06.2026 | Geodaten-Management mit PostGIS camptocamp.com PUBLIC



https://app.diagrams.net/?page-id=NUKq0UdNx__GUtZMyxO_&scale=auto#G1xh6bw7O9Pu0YaA8MyeXC_e81sHbLUw1Z

Geospatial Open Source Software stack
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About the Presentation

Why
PostGIS

The Data Testing Harvestin
Model withOSM ¢gthe Data

Q,
N
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What is geodata?

Any data with spatial
information!
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What is the format of geodata?

GPX
GML CSV
geotiff IPg
: gdb NetCDF
topojson
KML shp GeoPackage

osm
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Why PostGIS
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What is PostGIS?

PostGIS is a spatial database:

afigza > i
comaas mxsmerion porigie Spatial data types
m geometry (point, lines, polygons)
m raster
// ) ° o
- Spatial indexing
1 m  Optimised for spatially related data

-> Spatial functions

P%tGlS s ST_.
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Data Types

Vector data

=> geography
-> geometry
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Data Types % o

Vector data SN (S — -
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Data Types

Raster data
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Spatial indexes
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Spatial functions

ST Distance (geometry A,geometry B) ST Simplify(geometry A, float tolerance,

[boolean preserveCollapsed])
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Why PostGIS?

- Open source (GNU General Public

License)

- A long history and active community

- Well documented

s https://postais.net/documentation
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The Data Model
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Filling data into a PostGIS DB

GDAL
shp2pgsql
osm2pgsql
FME
QGIS

OmY,
NG
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Geodata in a Table

you are likely in trouble

Putting EV THRFG in one table

and one columt

-> geograp
-> geome
-> rasteg
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Geodata in a Table

Heterogeneous

|

Table

attribute

the_geom geometry

— .

2D / 3D geometry |

' collection | /@
/ SIS ST _.\

| [
| .

__—— linestring | /Lg
TS TIT S,

| C——

——

—

—
[ point ;e
{"““"“’”“—W
- polygon | 0
‘L_‘_____“_"J'

J

—
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Homogeneous

T ———————

Table

j—

the_line geometry (LINESTRING)

the_point geometry (POINT)

the_multiline geometry
(MULTILINESTRING)

the_polygon geometry (POLYGON)
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Heterogeneous
Pros & Cons

[ — o ——

Table

the_geom geometry

attribute

e —

- Simple
m query
= model
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-> Data corruption

-> Need to filter on
types

-> Self joins when
aggregating

-> Hard to read for
many tools
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Heterogeneous: Example
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ST_GeometryType

ST_MultiPolygon
ST_MultiPoint
ST_MultiLineString
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Homogeneous

Table_Line

Pros & Cons

the_geom geometry
(LINESTRING)

attribute

e o —

Table_Point

the_geom geometry
(POINT)

@ attribute

-> Consistency

-> Easier to access

- Performance on joining

-> Easier for handling
monstrous data set
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Table_Polygon
the_geom geometry
(POLYGON)
/ attribute

S
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Table_Multiline

the_geom geometry
(MULTILINESTRING)

attribute

———

/

- Multi-geometry queries
need a union
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Homogeneous Table: Example
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Multiple tables with constraint on
geometry type:

- ST_LineString
OR
-> ST_Point

Legend
® Seilstutze
B Station
N Bricke
5 Tunnel
N Seilbahns\

trecke

POINT

LINESTRING
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Table Inheritance

0 Parent Table

——=

Name

1D

e — i ————

!

Line Child Table

the line geometry (LINESTRING)

——

————

——

Point Child Table

v

e ————

Polygon Child Table

the_point geometry (POINT) D
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—

Q the polygon geometry (POLYGON)

camptocamp.com

PUBLIC

25


https://app.diagrams.net/?page-id=NUKq0UdNx__GUtZMyxO_&scale=auto#G1xh6bw7O9Pu0YaA8MyeXC_e81sHbLUw1Z

Table Inheritance
Pros & Cons

© S

Complex data model

Unique in Postgresq|

Primary & foreign key
constraints are not inherited
Data is not added automatically
In the correct table
Performance

-> Supported by most third party
tools

-> Query a hierarchy as if they
were single table

- Query for specific geom type
If splitting by geom

A ZB ZB 7 2
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Table Partitioning i

partitioned table

the geom (geometry)

FOR VALUES IN POINT FOR VALUES IN LINESTRING FOR VALUES IN POLYGON

Y
partition lines

| A

| partition point | partionion polygon ”

C = =
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Table Partitioning: Example

OSM ROADS PARTITIONING (LIST BY “fclass’)

S

(others,
default)

osm_roads_part_default

>

25.06.2026 | Geodaten-Management mit PostGIS

f (others, default)

OSM FEATURES PARTITIONING (LIST BY generated “geom_type")

osm_features

osm_features_point (POls)

PK

fid

osm_id

geom_type
= 'POINT

code

r—9

fclass

name

=0 o

Restaur Shopping Park

* Contains pille features,
like point

geom

geom_type*

GENERATED
PARTITION KEY

=
—

osm_features_linestring

H

(

" GENERATED ALWAYS AS
(geometry_type{geom})

camptocamp.com

geom_type =
‘LINESTRING’

o= P

Contains linear features
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;»

Testing with OSM Data

25.06.2026 | Geodaten-Management mit PostGIS camptocamp.com PUBLIC 29


https://app.diagrams.net/?page-id=NUKq0UdNx__GUtZMyxO_&scale=auto#G1xh6bw7O9Pu0YaA8MyeXC_e81sHbLUw1Z

What is OSM ?

the project that creates and distributes free
geographic data for the world.

We started it because most maps you think of
as free actually have legal or technical
restrictions on their use, holding back people
from using them in creative, productive, or
unexpected ways.

JJ)
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The Setup

OSM ROADS PARTITIONING (LIST BY “fclass’)

osm_roads_part i coco) | osn_roads_part_motorvay A OSM FEATURES PARTITIONING (LIST BY generated “geom_type’)
PK| fid i * Multi-lante features .
osm id osm_features osm_features_point (POls)
- fclass = : .
code ariman/ osm_roads_part_primary PK| fid
- primary > — ﬂf 2 10 gegm_type ?1 ! 9 Q
fclass* | PARTITION KEY | @ major city street % = 'POINT' Restaur Shopping Park
name code o
(secondary, * Contains pille features,
ref tertiary) fclass like point
oneway fclass = r name - of
w— serviee' osm_roads_part_service JH\ o
Access road J f ; .
layer Rcsast / geom_type* pfgﬁr?ﬁ?gi%y_\ osm_features_linestring
rigge jase rosm roads_part_residential | T
‘residential’ - - ~ GENERATED ALWAYS AS Y o /-J
tunnel i "« pR (geometry_type(geom)) —> /\/
o LINESTRING LNelghborhood street geom_type =
- LINESTRING' | Contains linear features
(others, i
| defaul) _ osm_roads_part_default
&  (others, default) J
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The Setup

>>> Row counts per partition:
partition

benchmark.osm_roads_motorway
benchmark.osm_roads_motorway
benchmark.osm_roads_primary
benchmark.osm_roads_primary
benchmark.osm_roads_secondary
benchmark.osm_roads_secondary
benchmark.osm_roads_tertiary
benchmark.osm_roads_tertiary
benchmark.osm_roads _residential
benchmark.osm_roads _residential

motorway
motorway_link
primary
primary_link
secondary
secondary_link
tertiary
tertiary_1link
living_street

residential 189269

25.06.2026 | Geodaten-Management mit PostGIS

benchmark.
benchmark
benchmark
benchmark
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.
benchmark.

(28 rows)

osm_roads_service

.0sm_roads_service
.0sm_roads_service
.0sm_roads_service

osm_roads_service
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default
osm_roads_default

cycleway
footway

path

service
track
bridleway
busway
pedestrian
steps
track_gradel
track_grade2
track_grade3
track_grade4
track_grade5
trunk
trunk_1link
unclassified
unknown

21388
425475
219390
466416

76377

371
75
7383

66075

58842

99535

74655

35269

26379

2418
1061
70623
37
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The Setup

>>> Row counts per partition:
partition

benchmark.osm_features_point 381480
benchmark.osm_features_linestring | LINESTRING | 1987975
(2 rows)
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Queries

Flat Table Queries

Partitioned Queries

Q1: COUNT(*) full scan
SELECT count (*) FROM benchmark.osm roads;

Q2: Filter on partition key
SELECT count (*) FROM benchmark.osm roads
WHERE fclass = 'motorway';

Q3: Filter on non-partition col
SELECT count (*) FROM benchmark.osm roads
WHERE maxspeed > 100;

Q4: Combined filter
SELECT count (*)
WHERE fclass =

FROM benchmark.osm roads
'motorway' AND maxspeed > 100;

Q5: Spatial filter
SELECT count (*)
WHERE ST DWithin (geom,
46.95), 4326), 0.01);

FROM benchmark.osm roads
ST SetSRID (ST MakePoint (7

25.06.2026 | Geodaten-Management mit PostGIS

.45,

SELECT count (*) FROM benchmark.osm roads part;

SELECT count (*)
WHERE fclass =

FROM benchmark.osm roads part
'motorway';

SELECT count (*) FROM benchmark.osm roads part
WHERE maxspeed > 100;

SELECT count (*)
WHERE fclass =

FROM benchmark.osm roads part
'motorway' AND maxspeed > 100;

SELECT count (*)
WHERE ST DWithin (geom,
46.95), 4326), 0.01);

FROM benchmark.osm roads part

camptocamp.com

ST SetSRID(ST MakePoint (7.45,
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Queries

Flat Table Queries

Partitioned Queries

Q6: Spatial join

SELECT count (*) FROM benchmark.osm roads r

JOIN benchmark.osm landuse 1 ON ST Intersects(r.geom,
1.geom)

WHERE 1.fclass = 'forest';

Q7: Cross-geometry query

SELECT count (*) FROM benchmark.osm pois p

JOIN benchmark.osm roads r ON ST DWithin (p.geom,
r.geom, 0.00D5)
WHERE r.fclass =
'restaurant';

'motorway' AND p.fclass =

SELECT count (*) FROM benchmark.osm roads part r

JOIN benchmark.osm landuse 1 ON ST Intersects(r.geom,
1.geom)

WHERE 1.fclass =
('motorway',

AND r.fclass IN
'secondary') ;

'"forest'
'primary',

SELECT count (*) FROM benchmark.osm features point p
JOIN benchmark.osm features linestring r ON

ST DWithin(p.geom, r.geom, 0.005) WHERE r.fclass =
'motorway' AND p.fclass = 'restaurant';

camptocamp.com
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Result Summary

Q

Q1

Q2

Q3

Q4

Q5

Q6

Scenario Flat Table
Full Scan COUNT (x*) 229.42 ms
Filter on Partition Key 1.58 ms
Filter on Non-Partition Col 387.74 ms
Combined Filter (Key + 7.21'ms
Non-Key)

Spatial Filter (ST_DWithin) 12.21ms

Spatial Join (Roads + Landuse) 5478.45 ms
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1.69 ms
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Partitioned (~18%)
Partitioned (~42%)
Partitioned (~16%)
Partitioned (~77%)

Flat Table (~6%)
Partitioned (~45%)
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Q1 Full Scan COUNT (%) 229.42 ms 188.20 ms  Partitioned (~18%)

Q2 Filter on Partition Key 1.58 ms 0.91ms Partitioned (~42%)

Q4 Combined Filter (Key + 7.21ms 1.69 ms  Partitioned (~77%)
Non-Key)

Q5  Spatial Filter (ST_DWithin) 12.21ms 13.03 ms Flat Table (~6%)

Q6  Spatial Join (Roads + Landuse) 5478.45ms  3027.46ms  Partitioned (~45%)

2500 | ceodeim MR @RI B R Setrv-Tvoe Join 19887 Ms 94917 ms Partitioned (~52%f
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inner

Q1  Full Scan COUNT(*) 29.42 ms 188.20 ms  Partitioned (~18%)

Q2 Filter on Partition Key 1.58 ms 0.91ms Partitioned (~42%)

Q3  Filter on Non-Partition Col 387.74 ms 325.05ms  Partitioned (~16%)

Q4 Combined Filter (Key + 7.21ms 1.69 ms  Partitioned (~77%)
Non-Key)

Q6  Spatial Join (Roads + Landuse) 5478.45ms  3027.46ms  Partitioned (~45%)

2500 | ceodeim MR @RI B R Setrv-Tvoe Join 19887 Ms 94917 ms Partitioned (~52%f
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-> Geometry-Type Separation:
m effective at improving index density and scan efficiency.
m cleans up geometric calculations and index scans during
cross-layer joins.
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-> Parallel Append: Provides modest baseline gains when pruning is
not possible.

- Strategic Alignment: Performance benefits only accrue when
guery filters match the partitioning strategy.

40
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-> Beware Global Spatial Queries: If you frequently query maps
spatially without filtering on your partition key, partitioning by an
attribute (like road class) will actually slow down your spatial
lookups due to multi-index overhead.

- Amount of Data: Do not partition if the table is small

41
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Pros & Cons

© )

. - Complex data model
= Is understood by third-party -> No agditional columns in
tools (i.e QGIS)

= Generall ood quer ‘sub-tables”
Y9 y = better used with huge tables
performance

. | >
- Insert & update is automatically strategy/model needs to be

. , predefined
= Indexes are inherited - Partitioning keys are limited
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Harvesting the Data
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Make use of the data

MapServe

open source web mapping

L~ GeoServer
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Swisstopo: A large GDI

25.06.2026 | Geodaten-Management mit PostGIS

Data for tool-tip

> Mapserver

style per layer &
geometry type

)

camptocamp.com

Application

OV
NG

e

PUBLIC 46


https://app.diagrams.net/?page-id=NUKq0UdNx__GUtZMyxO_&scale=auto#G1xh6bw7O9Pu0YaA8MyeXC_e81sHbLUw1Z

Swisstopo: A large GDI

Zeng
Wb,
S0

7 T
(43

|\ ot
o/ F\Marianc
s /‘f& VR =
R G (AN / ]
/““
Y

(Oh\—

NZ a?Ti(;/zz

25.06.2026 | Geodaten-Management mit PostGIS

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Q | Temperature 2 m, 10 min

In collaboration with the cantons

Share

4

Print

Rodersdorf

Draw & Measure on map

Advanced tools

Geocatalog Change topic & 8.7°C

\

~ Maps displayed )\

Bassecourt

s €© & Temperature 2 m, 10 min Q;?e g Moutier

Looking for more maps? A1 ' 1
I

=\

'_!_!.; Grenchen

A 4.»,{;’ oSeux, x v 2

S \C\(\’o M
I 10 km I

B\

(/
V&1 alina
CH1903+/LV95 W

/‘ TN Reinach At
.\ FerretteXy S Reinach’ :
¢/ \"\__r

(%)

AN

([Mutter

o\

_OberdorfBL

Object information

Station name
Station type

Data Owner

Air temperature
Measurement height
Link

A g e'q Temperature 2 m, 10 min

Grenchen (GRE)

Weather station

MeteoSwiss

8.6°C (11.04.2024 21:40)

429.90 m (Height a. ground: 2.00 m)
Information about this station

)\ \ |
= 9 2'598'216.330, 1'225'348 450
7 .Sol

e A | -
" “’.'l‘
J4 8.6 cﬂ/‘i—"\“:f‘v'
p’/-‘o- ".":‘.'_7 ‘L
2

C & Data:swisstopo. MeteoSwiss

geo.adminch Terms of Use

e Rheinfeldens=\
NSO

’ L/ AN

U Liestal “\‘ N0}
=4 S' &»
( Unt.- @3

269 Q 8 f

: ,,CI

ey

camptocamp.com

PUBLIC



https://app.diagrams.net/?page-id=NUKq0UdNx__GUtZMyxO_&scale=auto#G1xh6bw7O9Pu0YaA8MyeXC_e81sHbLUw1Z

Aggregate Data with a Geospatial
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Aggregate Data with a Geospatial Relation i

-> Access data and styling
through € OpenLayers
= Homogeneous tables

— —

Regions

e ——) — —_— —

country code POI

region_code i # id

the _geom geometry (POLYGON) name

\ the _geom geometry (POINT)
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Aggregate Data with a Geospatial Relation
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Data Analysis with Desktop Tools
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camptocamp

INNOVATIVE SOLUTIONS
BY OPEN SOURCE EXPERTS

Thanks for your attention.

O https://github.com/camptocamp
Marion Baumgartner
F ] https://Www.camptocamp.com marion.baumgartner@camptocamp.com
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