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Background

● Reverse engineer and data 
scientist with experience in 
geospatial, transit and video 
game APIs

● Created the Public Mario 
Maker 2 API



What Makes a Great API?

● Latency
● Quantity
● Coverage
● Quality



Quantity

Coverage

Endpoints



Latency

Serving users fast with good 
performance



Latency (Baidu Maps vs Google Maps)

http://www.youtube.com/watch?v=cGSBD6snmWU


Latency (ranking in Mario Maker 2 Ninji)

http://www.youtube.com/watch?v=-mKGtD6qU9E


Latency (ghosts in Mario Maker 2 Ninji)

http://www.youtube.com/watch?v=UC6H6Nossss


Latency (world records in Mario Maker 2)

VS

Is this overengineered?



Latency (world records in Mario Maker 2)

NO! O(1) vs O(n)



Latency (restrict access)

● Sometimes clever engineering is 
not enough

● Rate limiting or request throttling 
may be enough, as long as your 
users are aware of such measures 
and not trying to actively break 
them



Latency (benefits)

● Live data feeds enable real time 
reactions to events

● Tools like Google Takeout are not 
suitable for real time reactions



Latency (benefits)

● Have special exemptions 
on rate limiting or request 
throttling for specific 
trusted users with smart 
caching policies



Quantity

Providing as much data as 
possible over each endpoint



Quantity

● Mario Maker 2 only 
serves the last 1000 
comments of a level



Quantity (pagination)

● Enable pagination to reduce average 
payload size while still allowing access to 
all data

● Up to clients how much they value 
quantity (in both time and money)



Quantity (options for advanced users)

Single request option 
for normal use

Bulk request option for 
advanced use



Quantity (options for advanced users)

This use case… Is different from this use 
case

But you want to support both



Quantity (provide cross references to other data)

● Provide cross references to additional data if the average user does not use it
● Most users access this endpoint for times, not for replay files

http://www.youtube.com/watch?v=Y7eW_jR2UqM


Quantity (progressive loading)

● Some APIs can benefit from serving in chunks in different resolutions
● Google Maps serves different zoom values (resolution) and different offsets 

into an equirectangular image
● Once again, up to clients how much they value quantity (in both time and 

money)



Coverage

Providing to users as much 
data as you have



Coverage (expose all)

● Baidu Maps (website 
version) does not 
expose bus or metro 
schedules, had to RE 2 
additional apps

● App had access to 
additional data that it 
did not expose to users VS



Coverage (accommodate new use cases)

● Listen to the community 
for new endpoint requests

● Try to design API such that 
new endpoints are 
improvements on old 
ones, you could still 
access that data earlier



Quality (interoperability)

● Expose GUIDs 
that are 
compatible with 
other APIs

● Data like names 
and coordinates 
do not always 
correspond with 
other APIs



Examples of Good GUIDs

● ISBN
○ Google Books
○ Open Book
○ Library of Congress

● UPC (Universal Product 
Code)

○ Walmart
○ Go-UPC

● ISIN / ticker symbol
○ Bloomberg
○ Robinhood

Oftentimes the biggest API 
should become the GUID



Quality

Providing a public service that 
inspires experimentation



Quality (self documenting)

● Give fields representing the same data 
type the same name

● Ensure every endpoint taking in the 
same data type accepts the same 
domain for that data type



Quality (right data format for the job)

● Sending the wrong data 
format can incur additional 
performance penalties or 
impact developer experience

● Use well accepted standards 
when possible
○ JSON
○ Protobuffer

● When the data format isn’t 
right, a reverse engineer like 
me will make a new one!



Quality (use logging to understand user behaviors)

● One of the most popular 
requests is level info for 3 
seemingly random levels with 
no caching

● Upon further inspection, and 
asking the community, this 
user is using the “first cleared” 
field of these levels as a 
replacement for a 
“user_info_multiple” endpoint

● These 3 players are the top 3 
in endless easy, a competitive 
gamemode leaderboard



Quality (example code)

Provide example code for both kinds of users

Python example constructing 
raw request

Go example using a client 
library



Quality (documentation)

● Document both the domain (kinds 
of inputs) and range (kinds of 
outputs) of your endpoints

● Link to external documentation 
when using a standardized format, 
like GTFS or DZI (Deep Zoom 
Image)



Quality (compatibility)

● Have an established plan to preserve 
compatibility

○ Endpoint prefixes
○ Backwards compatibility

● Advertise changes
● Choose the right UIDs at the start



APIs Done Right | Github

● Latency: Webhook informs your 
website immediately upon some 
action

● Quantity: Pagination allows 
retrieval of all available data, like 
list of all stargazers

● Coverage: Covers a ton of 
endpoints, from repositories to 
available emojis

● Quality: Example code for cURL 
and JS



APIs Done Right | Hacker News

● Latency: Low latency and small 
payloads

● Quantity: Provides public, 
incrementing, ID you can use to walk 
backwards

● Coverage: Advertised as “a dump of 
our in-memory data structures”, has 
been used to create a custom client

● Quality: Prefixed endpoints to 
preserve compatibility



Expose All the Data!
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