Modernizing the geo-data stack
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Overview



Our agenda

The modern data What the modern data stack means in the wider world of data

stack
Modernizing two How to modernize locally and within the cloud (and when to move to the
ways cloud)
The modern

What does the modern data stack look like for geospatial?
geo-data stack 8EOSP

In the cloud When and why to use the cloud

Where we see the

future Why we believe SQL, data warehouses, and cloud can be a part of the future




Understanding
the modern data
stack



Why?

Growth in the OLAP database

Distributed computing and regular releases
SQL as the lingua franca

Ecosystem tools to support



Traditional Data Stack

Modem Data Stack

Data-First Stack
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Modern Data Stack

Data Transformation
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The modern geo-data stack

Data Sources Ingestion Storage GIS

Data Science

Reverse ETL Transformation Applications



Modernizing in
many ways



Processing
storms data

from NOAA




Index of /pub/data/swdi/stormevents/csvfiles

Name

Parent Directory
Storm-Data-Export-Format.pdf
StormEvents_details-ftp v1.0 d1950 ¢20210803 csv.gz
ils-fip_ v1.0 d1951 ¢20210803 csv.gz
StormEvents details-ftp v1.0 d1952 c20210803 csv.gz
StormEvents details-ftp v1.0 d1953 c20210803 csv.gz
i \
StormEvents details-ftp v1.0 d1955 c20210803 csv.gz
StormEvents details-ftp v1.0 d1956 c20210803 csv.gz
StormEvents details-ftp v1.0 d1957 c20210803 csv.gz
StormEvents details-ftp v1.0 d1958 ¢202]0803 ¢csv.2z
StormEvents details-ftp v1.0 d1959 c20210803.csv.gz
StormEvents details-ftp v1.0 d1960 ¢20210803 csv.gz
StormEvents_details-fip v1.0 d196] c20210803.csv.2z
StormEvents details-ftp v1.0 d1962 c20210803 csv.gz
StormEvents details-ftp v1.0 d1963 c20210803 csv.gz
StormEvents_details-fip v1.0 d1964 ¢20210803 csv.gz
StormEvents details-fip v1.0 d1965 ¢c20210803.csv.gz
StormEvents details-ftp v1.0 d1966 ¢20210803 csv.gz
StormEvents details-ftp v1.0 d1967 ¢20210803 csv.gz
StormFPvents details-fin v1 0O AdI1968 202 10RO cgv 07
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2020-07-17 13:10 161K
2020-07-17 09:17 163K

2021-08-05 09:53
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 (p:56
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 09:56
2021-08-05 09:56

10K
12K
12K
21K
26K
52K
62K
80K
69K
66K
70K
81K
83K
70K
84K

2021-08-05 09:56 102K

2021-08-05 09:56
2021-08-05 09:56

81K
95K

20?2 1.0R.085 0956 117K
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Three different paths

&)
3
-
®

o
+
[

9
>




Three different paths




Three different paths




Three different paths
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Looks the same, but there are

many ways to use the modern
geo-data stack




The modern
geo-data stack



The modern geo-data stack
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When and why to
use the cloud
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Three use cases for the cloud

Your analysis needs to be repeated or available regularly

You need to run your analysis with large scale data

The geospatial need isn't just a one off
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Where CARTO is focusing

Geoparquet & Raster

Workflows

Storage

Analytics

Data Science

Applications

Improving data at the source, making raster ingestion easy

Orchestrating ingestion, transformations, and analytics

Improving connections to the cloud data warehouses

Builder makes analytical reporting dead simple

Embedding pure spatial data science into the Analytics Toolbox

Integrating with Deck GL, tiling at scale like never before
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Select file Destination Schema Praview Confirmation

You can import a local file from your computer, or a file from a URL.

Choose method File

Shapeliles, GecPackage, CSV, KML, KMZ, TAB, GeoJSON and (GeolParquet files are supported




Size (MB)

500

400

3001

200

100

parquet

File Sizes for Different Formats

shp

Format

gpkg

Time (s)

100}

80

60

40}

20

Time Taken by Each Library for Different Formats

format
. fgb
. gpkg
B parquet
Em shp

pandas

Library



CALL
“carto-un.carto.RASTER_ST_GETVALUE (
"my-bigquery-project.my-bigquery-dataset.UKvlpl",
ST_GEOGFROMTEXT( 'POLYGON ((-3.100891 51.436889, -3.100891 51.538221, -3.308258 51.538221,
NULL,
"my-bigquery-project.my-bigquery-dataset.UKvlpl_cardiff"
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o . Get data from Solar APl and boticn
upload to CARTO.
Select A ixtract Pixel Values.
Interest —
/ L34 1 i |
Select boundiny ) ” F —
"l %
Get Solar API data ract Pixel Values
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& Spatial Join Unnest Simple Filter Generate UUID
OSM Planet Polygons

Sinple Filter
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Refactor columns
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Rename Colusn
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Polyrill \

Save as Table

Enrich Rooftops with SOLAR API Data

Get SOLAR API from BQ and enrich rooftops with all pixels that surpass
a given threshold,

- I

Join Quadbin Boundary Group by ST UNION
Annctation
Enrich Rot Inels
Get SOLAR AP solar panels.
a given threshold.
> == k W | =3 S G — .
® — @ m »—la— G W
Join Quadbin Boundary Group by ST UNION ST Dump ST Area Simple Filter FIT PANELS Group by

ST UNION

Refactor colums

3 @) — M ——

save as Table
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Trip Period

Start Neighborhood

~ee ‘ o End Neighborhood

Parametersto analyze larg
datasets with no code

CARTS




L
Spatlal data scienée at scale in the
data warehouse
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Why do we
believe in data
first approach?



Spatial SQL has always been at the
center

The move to open

The modern data

2001 stack
PostGIS candidate
release 2002 e
Q Releases DB2
e Spatial Extender g
Traditional & .
o 3¢ snowflake
database era 2008
Spatialite for G I 2020
SQLite launched @ %09 € Spatial support
...................................................... 0 e ig Query In Snowflake
QP & 2018 9 DuckDB
/ Spatial support 2023
ORACLE 2003 8QL server 2008 In BigQuery Qi . Spatial support
1995 eshei 2008 ° ‘? pinot in DuckDB
. g Spatial support - amazon
ORACLE Oracle Spatial in Oracle 8i In MS SQL Ge_@:Spark REDSHIFT 5021_ | o
patial support
1995 Inf . Server AN 2015 2019 in Apache Pinot
Oracle Spatial Data Option nrormzx 2003 My Geospark Spatial support
(SDO) 1996 IBM acquires Informigoo‘r’ launched In Redshift
i i Spatial Extender  -OStGIS 1.0 2009 2022
Informix acquires lllustra pati released MySQL launches H3 support
. [patial Datablade launched spatial support 2021 in Databricks
ILLUSTRA auncne Apache Sedona
launched
1994 QO rrercferiii @
lllustra Spatial launches
.
@ esri 1990 2000 2010 2020

ESRI started in 1969 and
created commercial GIS



