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Fact: software ecosystems are rapidly expanding

(source: GitHub Octoverse and modulecounts.com, May 2019)

Python

180K+ packages

+130/day

JavaScript

820K+ packages

+454/day

Java

280K+ packages

+275/day



NPM dominates

(source: modulecounts.com, June 2019)



That’s “awesome”, but…

New problem:   how do you find relevant 
libraries for your development needs?

• Today: manual way of dealing with this
– “Awesome” Lists – community-curated lists of 

categorized libraries 

– LibHunt – website built on top of awesome lists
• Indexed 24K libraries

• Into 3K categories

• But hardly Scalable…
– Top 6 languages have over 1.5 Million libraries

– Only 1.6% is covered by manual indexing efforts



Code Compass to the rescue



Unsupervised learning from Big Code

Compute nearest neighborsLearn vector representationExtract library dependency 
data from code

body-parser

vue

react

express



Doesn’t Code Compass just recommend popular combo’s? No!

Search anchor Code Compass top results Most Popular combos

mysql pg (#299)
redis (#117)
knex (#343)
mongodb (#97)
nodemailer (#153)

express (#3)
body-parser (#13)
async (#25)
lodash (#12)
request (#17)

gm (graphicsmagic) imagemagick (#1517)
sharp (#1040)
connect-busboy (#1913)
jimp (#1010)
canvas (#350)

async (#25)
request (#17)
express (#3)
lodash (#12)
crypto (#16)



Mapping the JavaScript library ecosystem
2D projection of a 100D space

body-parser

vue

react

express



Local neighborhoods 
reveal meaningful 
similarities between 
libraries

request

async

bluebird

crypto

https

http
url

querystring

util
assert

uuid

ws
socket.io-client

valid-url
underscore



Local neighborhoods 
reveal meaningful 
similarities between 
libraries

secp256k1

bip66

aes-js

js-sha3

buffer-compare

bs58check

base-x

secure-random
bip39

bitcoinjs-lib

bs58



Data

GitHub+NPM JS/TS projects crawled
Source files *.{js, ts} crawled

Unique require/import statements crawled

Libraries indexed by import2vec

764K

20.4M

216K

88.4K



Fun fact: how many modules get imported in a typical JS file?



Fun fact: how many modules get imported in a typical JS file?

• Answer: about 4 on average



Fun fact: module imports follow Zipf’s Law

• The 2nd most popular module gets imported only half as much as the most popular one
• The nth most popular module gets imported only ~1/n as much as the most popular one

Similar to frequency of letters in alphabet, words in text documents, …



Hunger for more details? Read our paper

https://arxiv.org/abs/1904.03990
(google “import2vec”)

https://arxiv.org/abs/1904.03990


Code Compass

bell-labs.com/code-compass

Contextual search for code

github.com/nokia/code-compass

@tvcutsem

Give Code Compass a try. Thanks!




