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Tell your neighbors about the last
map you used and why

(2 minutes)
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tht is PrOtomq ps Basemap Builds Visual Tests (@93c9d8c

https://demo-bucket.protomap: m m
‘n One S‘Ide flavor = light =

language ' en (English) v

style version

A solution for publishing interactive web
maps under your own control.

Moscow

« Why? Cost, flexibility, longevity. “Mockea

« Based on OpenStreetMap. oNew York

o Los Angeles

 Available at the low, low price of SO.

ORio de Janeiro

oBuenos Aires

‘semaps

Map data: OpenStreetMap PROTOMAPS



Hangzhou

AU

About me
Find me on Bluesky! @bdon.org N

« Open source developer building
cartographic tools

: : Fuzhg® 3 ’é, I z
» Started the Protomaps project in 2019 Ganzhou zm\wwfw‘\* AT
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« Created company to sustain the project, el 1
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supported by development contracts and

grants
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Target Audience
Who is this for?

« You are a developer who is familiar with:
 JavaScript and visualization libraries (Leaflet, D3, MaplLibre...)
« S3 or other static storage
« HTTP APIs, JSON, CORS
« But you might not be familiar, or willing, to:
« Administer databases
« Maintain Linux servers

 Dig into what/how to “use OpenStreetMap”

PROTOMAPS



Non-target Audience
Who Is this not for?

« Complete investment in ESRI or print ecosystem
o /ero code, collaboration, transactional/live data - check out Felt

« Organizations with large amounts of money to solve small problems

PROTOMAPS



Maps as a primitive on the web
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Build vs. Buy

How does your org approach these?

o CSS d CMS
. JSON « Database

. Markdown files * Search Engine

» MP3 audio * Video
e Maps

PROTOMAPS



Build vs. Buy

How does your org approach these?

. HTML « WordPress site
. CSS » CMS

. JSON  Database

. Video e Search Engine

e Maps

PROTOMAPS



Example

Cer,

» Scrollytelling experience oF <0 0 vl Vehghess )N

> g ¥
\. ,*
~“

« Serve .pmtiles directly to browser vio D TN
ClOUd FI’O ﬂt ‘ Salt Lal:§ :
3 v; Enter your city and state:

———.

or

Surprise me!

Dallas

Houston New Orleans

Chihuahua

Monterrey

N PROTOMAPS


https://apps.npr.org/plant-hardiness-garden-map/

€he New Nork Times SUBSCRIBE FOR

E xa m p I e Earthquakes @ Whatto Know Tsunami Warning: Whatto Do Survival Kit Tips  How Quakes Are Measured  Inside Earth’s Inner Core

‘ Map: 4.7-Magnitude Earthquake
Ihe New York Times AP

By William B. Davis, Madison Dong, Judson Jones, John Keefe and
Bea Malsky
Updated Feb. 3, 2025 at 3:12 p.m. E.T.

Shake intensity

« USGS data
 Interactivity

« Custom base tileset served as .pmtiles

Yuba City

Epicenter .
Magnitude 4.7 earthquake —@
Jan.1at6:34p.m. !

Sacramento

Santa Rosa

Vallejo

Berkeley
San Francisco

Modesto

San Mateo

Note: Map shows the area with a shake intensity of 3 or greater, which U.S.G.S. defines as “weak,” though the earthquake may be felt
outside the areas shown. » Source: U.S.G.S. All times on the map are Pacific time. * The New York Times

Alight, 4.7-magnitude earthquake struck in Northern California on
Wednesday, according to the United States Geological Survey.

The temblor happened at 6:34 p.m. Pacific time about 2 miles

The New York Times PROTOMAPS


https://www.nytimes.com/interactive/2025/01/01/weather/northern-california-quake.html?rsrc=flt

Example e usgtn os
The Washington Post

h 2023 to March 2024

« Hover interactivity wﬁfi No data R

h to view details

Silver-Spring

Hyattsville

« Uses a different open source base tileset
(OpenMapTiles) with AWS CloudFront

] s\
' ‘\‘ Washinicgig1 '

Alexandria Camp Springs

The Washington Post PROTOMAPS


https://www.washingtonpost.com/business/interactive/2024/housing-market-price-trends-zip-code-map/

Map stories are like hamburgers

QT O ESVARE o SEENEE
winnipeg

« Ul: Top Bun

« Overlay data: Patty

Enter your city and state:

« Basemap: Bottom Bun

Minneapolis, MN

or

Sy

* Houston New/Orleans

Chihuahua

Monterrey

NPR PROTOMAPS



What we're building

» https://github.com/bdon/NICAR25-
InteractiveMaps

e |Interactive

o« Customizable

’West Bank

« 100% static page you can serve anywhere

OpenStreetMap, Minneapolis Open Data PROTOMAPS


https://github.com/bdon/NICAR25-InteractiveMaps
https://github.com/bdon/NICAR25-InteractiveMaps

github.com/bdon/
NICAR25-InteractiveMaps
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http://github.com/bdon/

Task 1: Bottom Bun

Display a background basemap
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localhost:8000/task1/

Developer Console

VIANCU

HOLMES

SUMNER
GLENWOOD

IARRISON

Dinkytown

Minneapolis

« Open your developer console.

Stadium Village
West Bank

LORING

o bit.ly/nicar25-protomaps and click the link
to GitHub pages on the right, then “Task 1° *

STEVEN(®
SQUARE - LORING

S

D m Elements -| Console 7‘[ Sources @ Network - ) Timelines = Storage [as] Graphics I,:"] Layers
» Pan and zoom around the map JL___K
[ ]

Domain Protocol Initiator Transfer...
polis.pmtiles — Byte Range 414662-451180 localhost http/1.1 index.ts:423 36.80 KB
polis.pmtiles — Byte Range 549291-583635 localhost http/1.1 index.ts:423 3463 KB
° W h Ot d O O u S ee’p bolis.pmtiles — Byte Range 499825-549290 localhost http/1.1 index.ts:423 49.75 KB
y o polis.pmtiles — Byte Range 922979-928401 localhost http/1.1 index.ts:423 5.71 KB

bolis.pmtiles — Byte Range 723104-808536 localhost http/1.1 index.ts:423 85.72 KB
bolis.pmtiles — Byte Range 863870-922978 localhost http/1.1 index.ts:423 59.39 KB
bolis.pmtiles — Byte Range 683045-723103 localhost http/1.1 index.ts:423 40.34 KB

« Compare it to another map site:
play.placemark.io

@1 [s N 3267kB ((p329.0kB

PROTOMAPS


http://bit.ly/nicar25-protomaps
https://play.placemark.io

python3 -m RangeHTTPServer

Explain®

« HITP server needs to support range requests
« Almost every HTTP server supports this, exception is the one in the Python default library &

« Run this from the project root: python3 -m RangeHTTPServer

« Go to http://localhost:8000

PROTOMAPS


http://localhost:8000

Customize

iIndex.ntml:
Customize the Flavor and the Language

Flavor: light, dark, white, black, grayscale

, basemaps. layers("basemap",
Lang: es, ja, ko, ru ...

basemaps .namedFlavor("white"),

{lang:"en"})

PROTOMAPS



o ®
p mtl Ies. I O «a 4 Tile Inspector basemap_minneapolis.pmtiles

Tasks
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« Drag basemap_minneapolis.pmtiles
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» Inspect the JSON metadata
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« What is the osmosisreplicationtime
contained in the metadata?
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http://pmtiles.io

pmtiles cli

Tasks

» programs/x86/pmtiles show tiles/basemap_minneapolis.pomtiles

« programs/armo4/pmtiles show tiles/basemap_minneapolis.omtiles

PROTOMAPS



Where did the map come from?

Choose your own ared

« Use play.placemark.io to export a BBOX

o MINXMINY,MAXX,MAXY
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SOUTH
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LE

““‘, BRIDGEPORT
"1!"— MCKINLEY
PARK

play.placemark.io

\._ LINCOLN
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SQUARE %
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http://play.placemark.io
http://play.placemark.io

pmtiles extract https://build.protomaps.com/
20250306.pmtiles
——bbox=-83.1379,42.2801,-82.9600,42.3751

PROTOMAPS


https://build.protomaps.com/20250306.pmtiles
https://build.protomaps.com/20250306.pmtiles

Experimentation time

Basemap task
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Hamburger Patty:
Data Preparation

Minneapolis Open Data
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The City of Minneapolis seeks to provide increased access to public spatial geographic information
systems (GIS) and non-spatial data that is regularly requested by private citizens and businesses. These
data sets are shared free of charge and with minimal licensing. We intend to continually build this
content collection as data becomes available.

Find Data

Q Search for Data

—xplore Data Categories

— -
S 7

Source information: https://opendata.minneapolismn.gov/ PROTOMAPS




Motorized Foot Scooter and eBike Trips 2023
a Minneapolis GIS
MaplIT Minneapolis

View Table Download

Summary Details

This dataset includes all scooter and electrical bike trips for April - December within Minneapolis for Dataset
Table

the program in 2023. We have removed data when trips were over 7 hours and less than 0 miles or

greater than 24 miles. April 26, 2024

, o Info Updated
Field Descriptions

N . . . . . . . April 26, 2024
TripID: a unique identifier for each trip created by the City of Minneapolis Data Updated

TripDuration: trip time in seconds April 16,2024
Published Date

Records: 796,385
View data table

Read More v ,
Public

Anyone can see this content

@' No License Provided

Attributes Learn about charts [ Request permission to use

Minneapolis Open Data PROTOMAPS




Motorized_Foot_Scooter_and_eBike_Trips_2023_-2732496373249609372

)Distance StartTime EndTime StartCenterlinelD StartCenterlineType
12  4/13/2023 7:00:00 PM  4/13/2023 7:00:00 PM 19101.00 street
1355 4/13/2023 7:00:00 PM | 4/13/2023 7:30:00 PM 16644.00 street

175
6890
4783
1611
1504
5368

209
3938
3905
1840
6489
1413
3159

30

213
1460
1005

12077
2174
4732
1371
2413

75

4/13/2023 7:00:00 PM
4/13/2023 7:00:00 PM
4/13/2023 7:00:00 PM
4/13/2023 7:00:00 PM
4/13/2023 7:00:00 PM
4/13/2023 7:00:00 PM
4/13/2023 7:00:00 PM
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4/13/2023 7:30:00 PM
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4/13/2023 7:30:00 PM
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4/13/2023 7:30:00 PM
4/13/2023 7:30:00 PM
4/13/2023 7:30:00 PM
4/13/2023 7:30:00 PM
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4/13/2023 7:00:00 PM
4/13/2023 7:00:00 PM
4/13/2023 7:00:00 PM
4/13/2023 7:30:00 PM
4/13/2023 7:30:00 PM
4/13/2023 7:30:00 PM
4/13/2023 7:30:00 PM
4/13/2023 7:30:00 PM
4/13/2023 8:00:00 PM
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4/13/2023 8:00:00 PM
4/13/2023 8:00:00 PM
4/13/2023 7:30:00 PM
4/13/2023 7:30:00 PM
4/13/2023 7:30:00 PM

AAGB3597-647A-479F-9B97-9F1AE767A620
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Data preparation

Minneapolis bike and scooter dato

« CSV does not contain spatial data, only centerline ID of trip start/end

« Centerline IDs are available from GeoJSON file

» create_geojson.py program to join CSV to GeoJSON, placing at a random point on the centerline:

PROTOMAPS



Maybe don't use tiles
Alternatives

« Comment out other_source and ;
other_layer in task1/index.ntml

 Try changing minneapolis_skyway.geojson
to MPLS_Centerline.geojson. What

happens?
« Use the web console to understand what's S
going on g

« What about PostGIS? QGIS?

OpenStreetMap PROTOMAPS



Loading results
GeoJSON

e python3 create_geojson.py
» Ooutput: lines.geojson, points.geojson

» Try loading lines.geojson in task1/
index.ntml. How does it work?

OpenStreetMap, Minneapolis Open Data

PROTOMAPS



Motivation for tiles

Creating vector tiles

e Tiles are a lossy technique for lightweight, t” l
Interactive maps

e Create a tile pyramid via clipping and _
generalization

e Load our trips the same way we load our 1 )
basemap

e You can store tiles as single files like

g “

0/0/0.mvt, pmtiles is a convenient way to agres
deal with them as a single file, even
millions

@

-
\

7 d
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tippecanoe

Command line tile creation

tippecanoe points.geojson -o points.pomtiles --force --drop-fraction-as-needed
tippecanoe lines.geojson -o lines.omtiles --force --drop-fraction-as-needed

View the output on pmtiles.io + experiment with the CLI

PROTOMAPS


http://pmtiles.io

— Tile Inspector

Wayzata

Woodland

Plymouth

Minnetonka

Eden Prairie

points.pmtiles

Fridley

3rooklyn Center

Crystal

Golden Valley

Hopkins

!

Saint Louis Park

Edina

Arden Hills

New Brighton

2 Columbia Heights

Anthony

8
t

‘ v

‘ :

A J; '.0’ “

Richfield

Falcon Heights

Mendota

Tile Inspector

lines.pmtiles

Plymouth

Minnetonka

Eden Prairie

Fridley
Brooklyn Center

Crystal

Golden Valley

Saint Louis Pa

Edina

Richfield

Bloomington

Shoreview
New Brighton

Roseville Maplew

Saint Paul

West Saint Paul

South S
Mendota Heights

Inver Grov

Eagan

PROTOMAPS




Experimentation time

Task 2: Load the pmtiles, check the console, change the colors

PROTOMAPS



Task 3: Data Exploration

MapLibre is more than a static map

PPPPPPPPP



Dataset columns

Scooter and bicycle trips

 vehicleType
e StartTime

e ENndTime

Motorize
eType TripDuration TripDistance StartTime EndTime
2r 192 12  4/13/2023 7:00:00 PM | 4/13/2023 7:00
or 1122 1355 4/13/2023 7:00:00 PM  4/13/2023 7:30
2r 321 175  4/13/2023 7:00:00 PM | 4/13/2023 7:30
ar 1583 6890 4/13/2023 7:00:00 PM  4/13/2023 7:00
3r 1078 4783 4/13/2023 7:00:00 PM | 4/13/2023 7:00
2r 381 1611 4/13/2023 7:00:00 PM  4/13/2023 7:00
ar 374 1504  4/13/2023 7:00:00 PM | 4/13/2023 7:00
ar 1153 5368 4/13/2023 7:00:00 PM  4/13/2023 7:30
3r 399 209 4/13/2023 7:00:00 PM  4/13/2023 7:30
ar 1822 3938 4/13/2023 7:00:00 PM  4/13/2023 7:30
3r 1865 3905 4/13/2023 7:00:00 PM | 4/13/2023 7:30
3r 453 1840 4/13/2023 7:00:00 PM  4/13/2023 7:30
e 1462 6489 4/13/2023 7:30:00 PM | 4/13/2023 8:0(

372 1413 4/13/2023 7:30:00 PM  4/13/2023 ~

PROTOMAPS
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MapLibre docs

EXPressions

The value for any layout property, paint property, or filter property may be specified as an
expression. An expression defines a formula for computing the value of the property using the
operators described below. The set of expression operators provided by MapLibre includes:

 Mathematical operators for performing arithmetic and other operations on numeric values
e Logical operators for manipulating boolean values and making conditional decisions

e String operators for manipulating strings

e Data operators, providing access to the properties of source features

e Camera operators, providing access to the parameters defining the current map view
Expressions are represented as JSON arrays. The first element of an expression array is a string
naming the expression operator, e.g. "*" or "case" . Elements that follow (if any) are the

arguments to the expression. Each argument is either a literal value (a string, number, boolean, or
null ), or another expression array.

[expression_name, argument_O, argument_1, ...]

Data expressions
Camera expressions
Composition
Type system
Variable binding

let

var
Types

literal

array

typeof

string

number

boolean

object

collator

format

image

number-format

PROTOMAPS



MapLibre PROTOMAPS




Experimentation time

Task 3: changing the data shown dynamically
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How do we host?

Discussion topic

« GitHub Pages is an option!
« The same way you host other static content (S3)
« Content delivery network preferred!

« Q&A: How does your org do this?

PROTOMAPS



Homework: Extra Credit

Presidential precinct data for the 2020 general election
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GVPOVNIDERE TVt J47 Wk

An Extremely Detailed Map of
the 2020 Election

BY ALICE PARK, CHARLIE SMART, RUMSEY TAYLOR AND MILES WATKINS

This map has detailed DATA COVERAGE
International
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2025 Roadmap

What's next for Protomaps

« Improved cartographic generalization and completeness
« More example Flavors and easier customization

 Use standard web fonts

PROTOMAPS



Stay updated

@ protomaps.com I Github sponsors

QY9 Bluesky: bsky.app/profile/protomaps.com {J github.com/protomaps

@a Fedi: mapstodon.space/@protomaps D<] brandon@protomaps.com



