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Hil

» CTO and co-founder of CentralApp
» Haskell for the past 8 years
» Nix for a similar timespan

» Single developer for about 95% of CentralApp's existence

CentralApp

» Fancy CMS

» Many moving parts: SSL, website generation & hosting, sync,
communications

500k LoC of Haskell
5000 unique websites

In the order of millions of API reqs/hour
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Fairly big system with many moving parts



In the beginning. .. there was Scala.

» V1 in Scala

» Stack was new

» Nix had just hit the scene, or at least, it was too early
» JVM ecosystem tap with Scala

» Easier to get to MVP

» Test project in Haskell: just in time TLS for all clients
(probably first in EU)

> V2: Took learnings to Haskell and got going
» 1 year of rewrite



How did the rewrite go?

» Many parts were missing in the ecosystem, and probably also
too custom to us.
» No frameworks! Much more transparent development
experience
» got to pick the parts ourselves
» learnt a lot as we went on
» Ended up with a distributed system which is now a monorepo
» Much smoother than expected, notable libraries:
» opaleye
» warp, wai, servant
» amazonka
> lens



Mindset shift

» From frameworks and annotations to fundamentals

> Abstractions instead of patterns

» Mix and match ingredients instead of frameworks

» all operating on common abstractions rather than library
specific constructs
> eg. opaleye and arrows to interface to SQL
» monad transformer stacks for effects and computation
» servant for type level programming to represent HTTP APls

» Fine grained control



Tooling

» Tooling is commonly considered facking

» errr... not really
» and | come from IDEs that | paid for when using Scala!
> Use Nix
> steep learning curve
» but hey, its declarative & can be used to build your entire
stack!
» Instead of an all encompassing IDE, use text editors & *nix
tools
» fundamentals, very flexible
» eg. find and sed for a poor man's refactoring tool
(surprisingly effective)



So, why Haskell?

» Mainstream programming is self-fulfilling

> An experiment:
» | always questioned:
» Do we really need to hire as much as everyone says?
> Are we writing obsolete features not using the latest JS
framework?
» Are we not able to push features?
» let’s really put the power of FP on a business problem
» Paul Graham's "The Python Paradox" (Python was esoteric in
2004)
> https://paulgraham.com/pypar.html
you could get smarter programmers to work on a Python
project than you could to work on a Java project.

(Java was already mainstream)


https://paulgraham.com/pypar.html

Deeper dive: Quasar

» Distributed system, so multiple services
» A synchronous request can span multiple services

» Services remain agnostic of each other

quasar
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Figure: Architecture overview



Overview

» Request flow overview:

Pipeline

Figure: Overview



Pipelines

> Use trees to represent complex pipelines

» each node is a step
» trees let us keep request dependencies acyclic

Figure: Example pipeline
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A pipeline (code)
Calls a user replication service (transmission) with the response of
our legacy (scala) authentication service to store users.

userUpdatePL :: T.Tree (Step s)

userUpdatePL =
T.Node
( ProxyToSvc -- what to do
Transmission -- service ID to call
Ignore -- what to do with its response
"POST" -- method
"/api/v2/user/update" -- path on this service

-- instructions on how to handle errors.
(PL.0OverrideUpstreamErrorsNeverAbort
StatusAll
PL.UseUpstreamResponse

(]



And. ..

-- example use (endpoint to update the user):
constAuthenginePL (AlwaysInclude "user"
PUT "/api/v2/authengine/user"
[userUpdatePL] -- ¢ the forest!

constAuthenginePL ::
ResID ->
StdMethod ->
Text ->

T.Forest (Step s) ->
(ReqID, ReqConf s)
constAuthenginePL key method path forest =
( ReqID method path
, NoAuth $ authenginePL key method path forest
)



Hiring & managing

» Never hard
» Very high quality applicants
» Problem of hiring gets flipped

» you realise you don't need big teams of average devs
» you need small teams of ninjas

» highly motivated, very keen to work in Haskell

» small teams are also easier to keep coherent

> Keep team in check

» sometimes devs can get lost in details
» devs will also want to refactor everything



Conclusions
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Underrated for startups
» Steep learning curve due to industry standards

> not taught in most universities (core curriculum at KU
Leuven!)

» Dijkstra's famous letter:
https://chrisdone.com/posts/dijkstra-haskell-java/

» But benefits (exponential) are huge if one overcomes the costs
(linear)
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Our backend has been a success:

» very low error rates for size of team
» decent performance without much effort

» Would love to see more companies use it
» will reach out for it for my next venture


https://chrisdone.com/posts/dijkstra-haskell-java/

