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Or our migration to the cloud and open source software
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Agenda

« The data platform in general
* GIS in the cloud
* Open source GIS

 Positives and negatives
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What is Dapla

A data platform: a place for
working on data with code (in the

cloud)
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Old platform

New platform
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Y Google Cloud Finland
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 So instead of paying for licences to software, we pay Google for

storing our data and providing hardware

« Will it be cheaper? Difficult to say.
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Main differences to the old platform

 Data stored in the «cloud»
« Mostly open souce software

« More code based - less «model builder», less manual editing
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Old platform

W ArcGIS - Desktop Viewer — O *

A

File Edit Format Run Options Window Help
Papirkury _hj... fragmenter.. jJEeegs A

— Snarvei

ython_wh... avgang_hj.. fragmente

geopandas gpd

arcpy

=vs

os
pathlib

& = | resultat

— Snan 3 sys.path,.append ("Q:/ —ressurssenter/") Hjem Del Visning
geopandasgreier les_fil
&« v » DennePCen » 400 (\Visigyn) (X) » 426 » AREAL » statistikk » DS » tettsted » Aar_ 2024 » resultat
iabler =zom kan endres "
4 I 2011 [ Skrivebord ~ Mavn Endringsdato Type Sterrelse

endre versionsnummer bare for & sluse rettede versjoner av enkeltfi

- fragmente vezason = muin GIS-ressurssente 7] 5B _tettsted_kommune ringbuffer 2024 04.00.2024 DBF-fil
# endre denmne for & welge ut enkeltfiler. Sett til "" for & sluse alle f£il site-packages || SSB_tettsted_kommune_ringbuffer_2024.... SHP-fil 17
FILNAVN_INNEHOLDER = ""#"arealbruk"” kart_til_dapla || SSB_tettsted_kommune_ringbuffer_2024.... SHX-fil
AREAL | | 55B_tettsted_kommune_ringbuffer_2024.... CPG-fil
overskriv = arealbruk | | 55B_tettsted_kommune_ringbuffer_2024.... PRJ-fil
Hppiiilaty o 2004 [ tettsted_kommune_2024.shp SHP-fil 160 421 kB
S _ - Mj tettsted_kommune_2024 DEF-fil 294 kB
sti_til geodb = arealstat_2024_janu; N o
# zti_til geodb = || tettsted_kommune_2024.shx SHX-fil
forbudte_filer = [ fra_margrete | ] tettsted_kommune_2024.cpg CPG-il
Program | | tettsted_kommune_2024.prj PRJ-fil
3 Denne PCen _ | tettsted_2024 DBF-fil
|7 tettsted_2024.shp SHP-il
&= Bilder _ e
) || tettsted_2024.shx SHX-Ail
(| Dokumenter [ tettsted_2024.cpg CPG-fil
: Bl # S& kommer det noen konstanter som ikke skal endres J" Musikk || tettsted_2024.prj PRI-fil
fragmente rutenett_A MELLOMLALGEMADDE = £7% - ' i feart til dap i .
CEODE - ; - AT =K ‘ Medlastinger | | SSB_tettsted_kommune_ringbuffer_2024.... PARQUET-fil 109
GE(}D;_RUTENETT ' oF - . ; Rutensett [ Skrivebord || tettsted_kommune_2024.parquet PARQUET-fil
- - | tettsted_2024.parquet PARQUET-fil
B videoer L parq
# tekst i stiene som erstattes med faktisk komm J tettsted 2024.qmd OMD-fil
FYLENR = "<f1 = ArcgisWork (&) -4 -
HOMMNR = "*lommnr" . || tettsted_kommune_2024.qmd CMD-fil

Windows (C:)

ort (Vsw-fil-homel,
k-disk (Wisigyn) (K:)
k-disk (Wisigyn) (C:)
KlientSw (P:)

felles (sigyn) (Ck)

400 (\sigyn) ()
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H

Ln: 25 Col: 25
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New platform
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Production: Jupyter Notebook or termial

NOX | MijXx | WkX

(base) jovyan@jupyter-ort-4@ssb-2eno: =k$ poetry run python kjor.py koble 28 1 1

arealrek --- 2024 --- klokka na: 2024-99- 05 11 24:28

kjoring: <function koble_adresse_og bygg med_tettsted og tilgang at @x7986a833cf70>
processes: 20

sortering: forlengs

antall kommuner ved tettsted: 357

OVERSKRIV: 1

AAR: 2024

klokka na: 2024-89-05 11:24:28

adr tilpasset. Minutter brukt: 17.1

v (Ox Hs | Bs|BHs | BEBs Re Py D A DD &m @in alow| ok | Ble B BR
< > C 25 jupyter.dapla.ssb.no/user/ort@ssb.no/lab/tree/arealrek/src/functions
iii Apper 5| Byrdnettet & citrix ¢ gcloud til pypi Beste praksis [ dapla [ python [ repos [ satellitt pySSB sgis % advent
~ FRle Edit View Run Kemel Git Settings Help
Es [ +] x C mlagX [W4aX EpaX ®WO0® EwX EddX =EdagX EdaX =EgeX EdeX EpoX EdyX EmeX
Code v = (O git
Xy [
[5 s 5 1,
[5 s 1,
[ > 391,
]
mask = sg (xy, ) (25833) (3e0) (0]
. | @ lagring av_... a year ago <g (
'_ A _init_.py a year ago {f"arealbruk_{AAR}": sg.rea (
f5.15(F areal-data- arealstat/klargjorte-data/{AAR}/alt"),
[
mask-mask
W frequendes... 10 days ago e (25833),
- f"arealbruk_{AAR-1}": sg. (
gronn.py 36 minutes ago fs.1s(f -areal-dat Lt Lol at/klarg] e-data/{AAR-1}/alt"),
A io.py 3 hours ago mask-mask
" klass.py a year ago N ). (25 i
koble_adrb... 28 minutes ago & gronn-gronn. O.locl X3 X. 1,
A| offentlig_gr... 10 days ago ) mask-mask,
M| oppsumme... 9 days ago
; gy
M| skriv_temp... a day ago - ‘/
: Ky £075% i
W tilgang.py 2 hours ago
M| tilpass_innd... 8 days ago - . .
-
.=
(5 «
e b
P P
¥’ ! -
: - e €
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dx  ERX dX | EoX | EkX | EsX EtiX EiX EkX Efx EgXx
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nel X
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EbulX +
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Q Q Q

Q %

x" Fordeling ankerhall...

W21X | MsaxX MEjovX E.

gronn 0301

label
M arealbruk

gronn

gronn_ish

gronn_med_vann
o gronn_uten_idrett

idrett

idrettsbygg

smaa_vann

tisted3000

arealbruk

bygg

gronn

gronn_ish
gronn_med_vann
gronn_uten_idrett
idrett

idretisbygg
smaa_vann
tettsted3000
veger

X

Start pa nytt for 3 oppdatere $
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> | Hjx HEjx Eix EX | EIX
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(base) jovyan@jupyter-

(base) jovyan@jupyter
arealrek --- 2024 ---
adr tilpasset
byge tilpasset

(base) jovyangjupyter-
(base) jovyan@jupyter-
arealrek --- 2024 ---

adr tilpasset
byge tilpasset

ort-40ssb-
-ort-40@ssb-
klokka na:

ort-4@ssb-
ort-40ssb-

2eno:
2eno:

$

cd arealrek
ek$ poetry run python kjor.py koble 7 1 11

2024-09-05 @9:15:53

2eno:
2eno:

$ cd arealrek

ek$ poetry run python kjor.py koble 7 1 11

klokka na: 2024-89-@5 89:15:53

[ Alle bokmerker

]

22894 / 625.00 GB
£ til &
£ tilr X o0
tetisted O




New: Onyxia, more software for production

e {Dapla} Lab (Prod)

£ Reduce

Ba Service catalog

Q_ SEARCH

weyter  Jupyter-playground ‘ Vscode-python Rstudio

Jupyterlab med Python og R og mange Minimal VS Code med Python. Brukeren Minimal RStudio med R. Brukeren kan selv
vanlige pakker ferdig installert. Passer kan selv installere pakker etter behow. installere pakker.

godt for de som skal leere R og Python

uten for mye kompleksitet.

 Platform for deploying open source software

in virtual environments through Kubernetes

» Developed by The French National Institute
of Statistics and Economic Studies (INSEE)I



Coming soon to Onyxia: QGIS
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= O statisticsnorway / tetisted & m Q Type /] to search
Code: GitHub
¢> Code () Issues [ Pullrequests () Actions [[J Projects [ Wiki () Security 30 |~ Insights & Settings [

E‘a tettsted Internal ©Watch 2 v~ % Fork 0~ 7 Star 0~

generated from statisticsnorway/ssb-minimal-template

¥ main - F 1Branch > 2 Tags Q Go to file t Add file ~ | ¢» Code ~ | About ]
No description, website, or topics provided.
. mortewle Merge pull request #14 from statisticsnorway/kjor2024 e 16fbedb - last week  ¥&) 95 Cammits
[0 Readme
BB merknader 2024 3 weeks ago BE View license
Security polic
| sc tettsted 2024 ferdig last week o S
A Activity
I tests json-fil med nye navn og nummer last year E) Custom properties
O .cruft.json merge last year W Ostars
& 2 watching
.gitattributes Initial commit last year
0 g . Y% 0forks
O .gitignore nesten ferdig, hvis alt er riktig 3 weeks ago
Releases 1
[} .pre-commit-config.yaml pre-commit last year
> Endelig versjon 2023 | Latest
[ LICENSE merge last year on Aug 23, 2023
[} README.md Update README.md last year
Packages
[_j SECURITY.md Initial commit last year )
Mo packages published
Publish your first package
[ SSB-PROJECT-INSTRUKSJONER.md merge last year
O _BACKUP_4897.gitignore merge last year Languages
I
[} _BASE_4897.gitignore merge last year

Python 76.9%: @ Jupyter Notebook 23.1%

O _LOCAL_4857.gitignore merge last year



# 2 o [

Lloud storage

Buckets
Monitoring

Settings

<~ bucKet detalls

ssb-kart-data-delt-prod

Location Storage class

europe-north (Finland)  Managed with Autoclass

OBJECTS CONFIGURATION

Folder browser

v @ ssbkart-data-delt-prod

v [ analyse_data/

v [ klargjorte-data/
b B 2000/

b 2002/

2003/

2004/

2005/

2006/

2007/

2008/

2009/

-

PERMISSION

PROTECTION LIFECYCLE

Value hidden Soft delete, Object versioning

OBSERVABILITY

Data: Google cloud storage

Public access Protection

INVENTORY REPORT:

Buckets » ssb-kart-data-delt-prod » analyse_data » klargjorte-data » 2024 I

UPLOAD FILES UPLOAD FOLDER CREATE FOLDER

Sort and filter w = Filter Filter cbjects and folders

oooobOO0oo0O0OO0o0OO0

TRAMSFER DATA -

Object sorting and filtering can make the Storage browser slower. For faster performance, sels

Mame

B FKB_gronnstruktur_flate_p2024_v...

B FkB_arealressurs_flate_p2024.pa..

B FEKB_arealressurs_flate_p2024_v1..

B 55B_arealbruk_flate_p2024.parguet

B 5sB_arealbruk_flate_p2024_v1.pa..

B N50_arealdekke_flate_p2024 parg...

B N50_arealdekke_flate_p2024_v1....

B FEKB_vann_flate_p2024 parquet

B FKB_vann_flate_p2024_v1 parquet

B DEK_eiendom_flate_p2024_v1.par..

Size
124 GBE
16.4 GB
16.4 GB
5.6 GB

5.6 GB

[y

3.5GB

on
[}

[75]
on
]
m

(751
[95]
(3]
m

L]
[y
[ns]

Created @

4 Jun 2024, 00:52:23

19 Apr2024,11:44:48

19 Apr2024,11:44:48

2 Aug 2024, 09:56:32

15 Aug 2024, 15:24:23

19 Apr 2024,
19 Apr 2024,
19 Apr 2024,
19 Apr 2024,

19 Apr 2024,

1:44:13

4412

4412

1:44:13

yra

1:45:53



Dapla team

« Each group has their own team, which initially only has access to

their own data.

« Then the team can apply to get access to data from other parts

of the organisation

* For security reasons
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Data format: (geo)parquet

* Ridicilously fast to read/write
« Takes up a lot less space

» Open source

Statistisk sentralbyra

‘ Statistics Norway



Why more code based?

« Reproductible: Makes a production more automated, less

chance for human errors

« Transparent: people can check your code for errors

> Without having software like ArcGIS

> The plan is that all code will be publicly available (for journalists etc. to dig)
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GIS in the cloud

 Currently, we use:

- Geopandas in Python

osfinR

« Coming soon: QGIS
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Open source GIS

RO J xGEOS
\

| | |
@\ G I s PtGIS GeoPandas

3 |

ssh-sgis Statistisk sentralbyré
o sm? istisk sentralbyrd

||||||||||||



GeoPandas (Python)

* Built on top of Pandas, a widely used package for non-GIS data

science
 Features the most basic GIS tools (buffer, dissolve, overlay,
spatial join)

« But missing some key elements of the ArcGIS toolboxes
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GeoPandas: simple syntax

def excecute some gis stuff(muni_number: str)
'""Some example code to be used in this pre:
construction = sg.read_geopandas(f"{TEMP}/inndatas/anlegg/{muni_number}.parquet"
land_use = spg.read geopandas(f"{TEMP}/inndata/arealbruk/{muni_number}.parquet™)
buildings = sg.read _peopandas(f"{TEMP}/inndata/ssb_byeg/{muni_number}.parguet"™)

buildings.geometry = buildings.buffer({25)

spatial joined = land use.sjoin{buildings)

intersected = spatial joined.owverlay(construction, how="intersection")
erased = spatial joined.overlay{construction, how="difference™)}
intersected _and _erased = pd.concat{[intersected, erased])

sg.write geopandas(
intersected _and_erased, f"{TEMP}/




ssh-sgis

Python package built on top of geopandas

Developed by Stats Norway

Publicly available (https://github.com/statisticsnorway/ssb-sgis)

Gives the user more GIS functionality when using GeoPandas

> Map making
> Network analysis
- Raster data

o Eliminating sliver polygons, closing polygon holes etc. PP, statistisk sentralbyra

‘ Statistics Norway


https://github.com/statisticsnorway/ssb-sgis

W b =@

999995
999996
999997
999998
099999

origin

9949
9949
9949
oo9
ooq

sgis — network analysis

destination
%]

1
2
3
4
995
996
997

993
999

[12@8288 rows ¥ 3 columns]

minutes
2.8088a0
13.839838
18.982453
8.297821
14.742294
11.838673
17.828664
18. 288465
14.798257
a.283aa8

Roads that can be reached within 1 to 10 minutes

minutes

O 0 N O U B W N -

=
o

Number of times each road was
weighted * 10

frequency
10 - 710
720 - 2110 ol
2120 - 4940 N
4980 - 9790 \ \
11150 - 16510




Kommuner etter areal

Map making

m = sg.ThematicMap(kommuner, column="km2", size=15)
m.title = "Kommuner etter areal”

m.legend.title = "Kvadratkilometer"
m.legend.position = (©.8, ©.35)

m.cmap = "Greens"

m.cmap_start = 50

m.bins = [749, 1499, 2999, 4999]

m.legend.labels = |

f'Oopptil 749",

"750 til 1 499",

"1 560 til 2 999", : _

"3 060 til 4 999", ‘

f"5 980 og oppover", ’ ‘.
] P

f/

m.plot()

Kvadratkilometer
Opptil 749
750 til 1 499

@® 1500til 2999

® 3000til 4999

@® 5 000 og oppover
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Is cloud migration and open source a good
Idea?

»|' Statistisk sentralbyra

Statistics Norway



The good - open source

* Cheap/free

> And we avoid being dependent on the pricing models of large companies (except

Google)

« Transparent: gives Stats Norway more control of what's going on

under the hoop

« More freedom: it is often easier to combine multiple open

source frameworks than combining licence-based software
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The good — Python/geopandas

* Fast.

o Faster algorithms (buffer, dissolve, overlay) than ArcGIS
o Easy to parallelise - no locked files or «scratch work environments»

o Productions that took 2-3 weeks in ArcGlS, can take 2-3 hours in the cloud

 Short, easy syntax

 Endless possibilities for customising functionality to your needs
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The good - cloud migration

« «Endless» data storage

- Makes it possible to do jobs we couldn’t before (big data, machine learning)

« No need for maintaining an in-house data storage

* More secure
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The bad - cloud migration

« Complex pricing model: difficult to calculate total costs
« The economy of the organisation is at the mercy of Google

« Added complexity for statisticians

- Dapla teams/data access

o Data transfer from/to cloud
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The bad - geopandas/Python

[l boligbyag

M butikkbygg o
I veger : Statistics Norway
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The bad — geopandas/Python

« Difficult to explore large amounts of geodata
* No good editing possibilities

« Difficult for non-programmers

o At least at first

o But sometimes always
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The ugly — geopandas/open source GIS

« Bugs that stop the program:

o Error messages originating in the underlying C++ source code (GEQS)

- Happens during complicated overlay and dissolve operations

- And worse: silent bugs without error messages

> Gives erronous results

« Only applies to one production land use classification
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The ugly — geopandas/open source GIS




The ugly — geopandas/open source GIS




Is there a solution?

* | have contacted the developers. They haven't found time to fix

this yet. But hopefully they will eventually.

« Snapping/cleaning function: it should be possible to recreate the
magic happening under ArcGIS’s hood.

- But | haven't been able to create a perfect algorithm yet.
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So should you do cloud and open source?

If you need more data storage: Yes

Probably easier to not be a test pilot, but instead learn from our

mistakes

It is possible to just do open source and not cloud

> Will make a cloud transition easier and cheaper in the future

Or the opposite: switch to cloud and keep your existing

codebase

> Esri has its own cloud service »‘ Statistisk sentralbyrd
atistics Norway
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Thank you

» Statistisk sentralbyra

Statistics Norway




	Bild 1: {dapla} Or our migration to the cloud and open source software
	Bild 2: Agenda 
	Bild 3: What is Dapla
	Bild 4
	Bild 5
	Bild 6: Main differences to the old platform
	Bild 7
	Bild 9: New platform
	Bild 10
	Bild 11: Onyxia
	Bild 12
	Bild 13
	Bild 14
	Bild 15: Dapla team
	Bild 16: Data format: (geo)parquet
	Bild 17: Why more code based?
	Bild 18: GIS in the cloud
	Bild 19: ssb-sgis
	Bild 20: GeoPandas (Python)
	Bild 21: GeoPandas: simple syntax
	Bild 22: ssb-sgis
	Bild 23: sgis – network analysis
	Bild 24: Map making
	Bild 25: Raster 
	Bild 26: Is cloud migration and open source a good idea?
	Bild 27: The good – open source
	Bild 28: The good – Python/geopandas
	Bild 29: The good – cloud migration
	Bild 30: The bad – cloud migration
	Bild 31: The bad – geopandas/Python
	Bild 32: The bad – geopandas/Python
	Bild 33: The ugly – geopandas/open source GIS 
	Bild 34: The ugly – geopandas/open source GIS  
	Bild 35: The ugly – geopandas/open source GIS  
	Bild 36: Is there a solution?
	Bild 37: So should you do cloud and open source?
	Bild 38: Thank you

