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Do not worry about Scala 😄
● Software Design

● Functional programming

○ Higher-order functions

○ Pattern matching

○ Functors



Example



Discount for the USA users on Black Friday



+ only for specific SDK versions



+ non-technical users can control the feature+ enable for test devices

+ …



Will better code style really help?



* real example from our app
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Solution

Rule matcher

● verify rule validity
● keep rules easy to read and 

manage
● use any app attribute
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What is an attribute?

Value of any property

User

country

device osuser id

phone number

System
day

hour

Historical values
orders amount

last activity time

item price

year



country    ==     US
os            ==     ios

20$



country    ==     US
os            ==     ios

country    ==   DE
os            ==   android

country    ==     US
os            ==     ios

20$

20$

20$



country    ==     US
os            ==     ios

country   ==    US
os            ==    ios

country    ==   DE
os            ==   android

country    ==     US
os            ==     ios

Rule Matcher
20$

20$

20$



country    ==     US
os            ==     ios

country   ==    US
os            ==    ios

country    ==   DE
os            ==   android

country    ==     US
os            ==     ios

Rule Matcher

10$

20$

10$

20$

20$

20$



App

Rule system App



What’s next?

● Architecture

● Domain models

● Recursion schemes



ParserINPUT LIST[RULE]

Validator VALID
LIST[RULE]LIST[RULE]

LIST[ATTRIBUTE]

MatcherATTRIBUTE → VALUE

VALID RULES MATCH 
RESULT

DB DB

DB

APP



ParserSTRING LIST [RULE]



ParserSTRING LIST [RULE]

country     ==     "US"

attribute operation value 

RULE

Attr(“country”)
Op.Eq

StringValue("US")



Example domain models



Example domain models



Example parsing

* using fastparse library

https://github.com/com-lihaoyi/fastparse


Validator
LIST[RULE]

LIST[ATTRIBUTE] VALID
LIST[RULE]



Validate
● operations

● allowed values

RULE

country    ==     "US"

attribute country

operation Eq

value StringValue("US")

ATTR

id country

type String

allowed values US, EN, BR, …



Validate operations

Rule value type

If Rule 
operation is 
in this list

Attribute type List of allowed 
operations



ATTR

id country

type String
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ATTR

id country

type String

allowed values US, EN, BR, …

"US"
Op.Eq is in 
the list

String

country    ==     "US"

Op.Eq, Op.NotEq
  (allowed ops)

RULE

attribute country

operation Eq

value StringValue("US")



INPUT VALID LIST[RULE]

DB



Matcher
ATTRIBUTE → VALUE

VALID RULES

DB

APP

MATCH RESULT

Error
True

False



Example passing attributes



Predicate

 VALUE MATCH RESULT

Error
True

False



Predicate

 VALUE MATCH RESULT

Error
True

False

Either[Error, Boolean]



Simple Predicate



Rule Predicate

toString = "P(_ $op $value)"

country    ==     "US" P(_ Eq StringValue(US))



Rule Predicate



os == "android"
sdkver >= "11.10.1"
country == "US"

os == "android" &&
sdkver >= "11.10.1" &&
country == "US"

Rules composition



os 
  == "android"
      sdkver >= "11.10.1"
  == "ios"
      sdkver >= "2.3.0.2"

(os == "android" &&
 sdkver >= "11.10.1") ||
 (os == "ios" &&
 sdkver >= "2.3.0.2")

Rules composition



We need children 
😄 



Recursion



Matching flow

● Build predicate tree from list of Rules

● Recursively evaluate predicates for 
incoming attributes

● Collapse to matching result



Recursive Tree



country == "US"

country

Leaf(true)

P(_ Eq StringValue(US))



sdkver

Leaf(true)

os 
  == "android"
      sdkver >= "11.10.1"
  == "ios"
      sdkver >= "2.3.0.2"

P(_ GtE StringValue(11.10.1))

os

sdkver

Leaf(true)

P(_ GtE StringValue(2.3.0.2))

P(_ Eq StringValue(android)) P(_ Eq StringValue(ios))



Build TreeR



Fold TreeR



Matcher



Can we hide the recursion?



All we need

● Fix
● Higher kinded Tree
● Functor



Fixed point

f(x) = x² has a fixed point of 1 since 1² = 1.



A higher-kinded TreeF



Functor



Recursion schemes
ANA (anamorphism) == unfold

MATRYOSHKA

https://github.com/precog/matryoshka
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Recursion schemes
ANA (anamorphism) == unfold

CATA == fold

HYLO == ANA + CATA(hylomorphism)

(catamorphism)

MATRYOSHKA

https://github.com/precog/matryoshka


New matching flow

● Build predicate tree from list of Rules

● Find Path in Tree for incoming attributes

● Follow the Path and collapse to matching 
result







sdkver

Leaf(true)

P(_ GtE StringValue(11.10.1))

os

P(_ Eq StringValue(android))

os → "android"
sdkver → "11.10.1"

Tree
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Leaf(true)

os → "android"
sdkver → "11.10.1"

Tree PathRight

Right

Left(Matching(true))



Collapse to a result



Path Result
Right

Right

Left(Matching(true))

Left(Matching(true))



Final implementation



Final implementation



Usage

● Feature flag service 
(A/B testing)

● Limit traffic sent to the 
client

● Model complex system 
behaviour



Benefits

● Scalability

● Flexibility

● Efficiency

Drawbacks

● Complexity

● Debugging

● Validation



Thanks :)


