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enum DiscountType:
case Percentage
case FixedAmount

class Discount (

var discountType: DiscountType,

var percentage: Option[Int],

var fixedAmount: Option[BigDecimal],

var fixedAmountCurrency: Option[Currency]
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enum DiscountType:
case Percentage
case FixedAmount

class Discount (
var discountType: DiscountType,
var percentage: Option[Int],
var fixedAmount: Option[BigDecimal],
var fixedAmountCurrency: Option[Currency]

C (Discount) discountType) * C(percentage) *
fixedAmount) * C(fixedAmountCurrency)
DiscountType) C(Option[Int]) *
Option[BigDecimal]) * C(Option[Currency])

DiscountZt 7t& &= U= B2 == 1674
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val valid = new Discount (
discountType = FixedAmount,
percentage = None,
fixedAmount = Some (10.0),
fixedAmountCurrency = Some (Currency.USD)




percentage = Some (10),
fixedAmount = None,




valid.discountType = Percentage
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def discount (subtotal: Money, d: Discount): Money =
1f (d.discountType == Percentage) {
d.fixedAmount.get

} else 1f (d.discountType == FixedAmount) {
d.percentage.get
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d.fixedAmount.get

d.percentage.get
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=X X2 (ADT)

Algebraic Data Type, & EI
PRODUCT TYPE

(3, "hello", true): (Int, String, Boolean)

SUM TYPE

enum Weekday:

case Mon, Tue, Wed, Thu, Fri, Sat, Sun




SUM + PRODUCT 0i|: OPTION

enum Option[+A]:

case Some (x: A)
case None




enum Discount:
case Percentage (percent: Int)
case Fixed (amount: BigDecimal, currency: Currency)




enum Discount:

case Percentage (percent: Int)
case Fixed(amount: BigDecimal, currency: Currency)




enum Discount:
case Percentage (percent: Int)
case Fixed (amount: BigDecimal, currency: Currency)

def discount (subtotal: Money, d: Discount): Money =
d match {
case Percentage (percent) =>
case Fixed (amount, currency)
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enum Discount:
case Percentage (percent: Int)
case Fixed(amount: BigDecimal, currency: Currency)

C(Discount) = C(Percentage) + C(Fixed)
= C(percent) + (C(amount) * C(currency))
= C(Int) + (C(BigDecimal) * C(Currency))
=1 4+ (1 * 1)
= 2




enum DiscountType:
case Percentage
case FixedAmount

class Discount (

var discountType: DiscountType,

var percentage: Option[Int],

var fixedAmount: Option[BigDecimal],

var fixedAmountCurrency: Option[Currency]

enum Discount:
case Percentage (percent: Int)
case Fixed(amount: BigDecimal, currency: Currency)
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Either ADT

enum Either[+A, +B]:

case Left(value: A)
case Right (value: B)

{AEQ| ResultE &2 X

pub enum Result<T, E> {
Ok (T) ,

Err (E),

}
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case class LengthError ()

def oddLength(str: String): Either[LengthError, Int] =

str.length match
case n if n 3 2 == 0 => Right (n)
case n => Left (LengthError())




EITHER ElRI2 SmgF

case class LengthError ()

def oddLength(str: String): Either[LengthError, Int] =
str.length match
case n if n 3 2 == 0 => Right (n)
case n => Left (LengthError())

val result
for
s <- oddLength ("scala")
h <- oddLength ("haskell")
yield s + h

assert (result == Right(12))
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case class LengthError ()

def oddLength(str: String): Either[LengthError, Int] =
str.length match
case n if n 3 2 == 0 => Right (n)
case n => Left (LengthError())

val result
for
s <- oddLength ("scala")
h <- oddLength ("haskell")
yield s + h

assert (result == Right(12))

val result =
for
s <- oddLength ("scala")
J <- oddLength ("java")
h <- oddLength ("haskell")
yield s + J + h

o J o U b W DN

assert (result == Left (LengthError()))
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case class LengthError ()

def oddLength(str: String): Either[LengthError, Int] =
str.length match
case n if n 3 2 == 0 => Right (n)
case n => Left (LengthError())

val result
for
s <- oddLength ("scala")
h <- oddLength ("haskell")
yield s + h

assert (result == Right(12))

J <- oddLength ("java")

assert (result == Left (LengthError()))
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case class LengthError ()

def oddLength(str: String): Either[LengthError, Int] =
str.length match
case n if n 3 2 == 0 => Right (n)
case n => Left (LengthError())

val result
for
s <- oddLength ("scala")
h <- oddLength ("haskell")
yield s + h

assert (result == Right(12))

h <- oddLength ("haskell")

assert (result == Left (LengthError()))
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e Opaque Type (Newtype)
e Refinement Type

e Phantom Type

e Lens
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https://zio.dev/overview/overview_background
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0ll: CONSOLE

ADT

enum Console[+A]:
case Return(value: () => A)

case PrintlLine(line: String, rest: Consolel[A])
case ReadLine (rest: String => Console[A}])

0
Ex'l https://zio.dev/overview/overview_background


https://zio.dev/overview/overview_background

Ofl: CONSOLE (CONT. 1)

=il

val examplel: Console[Unit] =
PrintLine ("QI'dotM|R, O[F0| FAHQlViR~m,

ReadLine (name =>
PrintLine (s" =, diutRle .,
Return(() => ()))))

0
EX" https://zio.dev/overview/overview_background


https://zio.dev/overview/overview_background

Oll: CONSOLE (CONT. 2)

QIE|ZC|E

def interpret[A] (program: Console[A]): A = program match {
case Return (value) =>
value ()
case PrintLine(line, next) =>

println(line)
interpret (next)
case ReadLine (next) =>
interpret (next (scala.i10.5tdIn.readLine()))

o0
Ex'l https://zio.dev/overview/overview_background


https://zio.dev/overview/overview_background
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https://zio.dev/

Z10 (CONT.)

sealed trait ZIO[R, E, A]

type Task[A] ZIO[Any, Throwable,

type UIO[A] = ZIO[Any, Nothing
type IO[E, A] 7ZIO[Any, E

e R: Environment
e E:Error
e A:Value

R => Either[E, A]
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def findUserByName (name: String): IO[DBError, Option[User]]
def pureValidation (user: User): Either[DomainError, Unit]
def flakyApiCall(x: Int): IO[NetworkError, Remote]

def prog: ZIO[Has[Clock], AppError, Remote] =
for
user <- findUserByName ("guersam")
.catchAll (e => I0.fail (AppError.Unexpected(e)))
.someOrFail (AppError.NotFound ("User not found"))

<- IO0O.from(pureValidation (user))
.mapError (e => AppError.FromDomainError (e.msqg))

result <- flakyApiCall (user.apiRef)
.retry(Schedule.spaced(l.second) ++




Z10: 22 X2

def findUserByName (name: String): IO[DBError, Option[User]]

user <- findUserByName ("guersam")




Z10: 22 X2

def findUserByName (name: String): IO[DBError, Option[User]]

.catchAll (e => I0.fail (AppError.Unexpected(e)))
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def findUserByName (name: String): IO[DBError, Option[User]]

.someOrFail (AppError.NotFound ("User not found"))
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def pureValidation (user: User): Either[DomainError, Unit]

<- IO0O.from(pureValidation (user))
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def pureValidation (user: User): Either[DomainError, Unit]

.mapError (e => AppError.FromDomainError (e.msqg))
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def flakyApiCall(x: Int): IO[NetworkError, Remote]

result <- flakyApiCall (user.apiRef)
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def flakyApiCall(x: Int): IO[NetworkError, Remote]

.retry (Schedule.spaced(1l.second) ++
Schedule.recurs (5))




UserRepo
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Logging Database BlobStorage Logging Database

Console Logging Console

Console

0
EX'I https://zio.dev/howto/migrate/zio-2.x-migration-guide/


https://zio.dev/howto/migrate/zio-2.x-migration-guide/
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trait UserRepo:
def getById(id: UserId): IO[DBError, User]

case class UserRepolive(log: Logging, db: Database)
extends UserRepo:

case class TestUserlLive (ref: Ref [Map[UserId, User]])
extends UserRepo:




Z10 2 & EI¢|
Has[A]

e EIY =& Map
o HIIQI A|H SHA

(R — R )

» Has[A] & Has[B]
ZLayer[-RIn, +E, +ROut]
o HS7| M8 X|&
. oma E'AJ\ Stk g, SHA|




0x
|
I
H
03
lo

ZLAYER: 9|&

object UserRepo:
val live: URLayer[Has[Logging] & Has[Database],
Has [UserRepo]] =

(for
log <= ZIO.service[Logging]
db <- ZIo.service|[Database]
yield UserRepolLive (log, db)) .tolLayer
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e a >>> b:EM X8 (Has[A] =>Has[B])
e a ++ b:2HM X& (Has[A] & Has[B])

val userRepo: URLayer |[Has[UserRepo]] =

((Console.live >>> Logging.live) ++ Database.live) >>>
UserRepo.live

0
EX'I https://zio.dev/howto/migrate/zio-2.x-migration-guide/


https://zio.dev/howto/migrate/zio-2.x-migration-guide/

ZLAYER: (1A 22 ¢ &
Z10 1.0

val applayer: URLayer |[Any, Has[DocRepo] with Has[UserRepo]] =
(((Console.live >>> Logging.live) ++ Database.live ++ (Conso
(((Console.live >>> Logging.live) ++ Database.live) >>> Us

val res: ZIO[Any, Nothing, Unit] = myApp.providelayer (applLayer

val res: ZIO[Any, Nothing, Unit]
myApp.inject (

Console.live,

Logging.live,

Database.live,
BlobStorage.live,
DocRepo.live,

UserRepo.live

0
EX'I https://zio.dev/howto/migrate/zio-2.x-migration-guide/


https://zio.dev/howto/migrate/zio-2.x-migration-guide/
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val app: ZIO[Any, Nothing, Unit] =
myApp.inject (
DocRepo.live,
BlobStorage.live,

Database.live,
UserRepo.live,
Console.live

0
EX'I https://zio.dev/howto/migrate/zio-2.x-migration-guide/


https://zio.dev/howto/migrate/zio-2.x-migration-guide/

ZLAYER: (|22 O &4 - E}Q] ot

val app: ZIO[Any, Nothing, Unit] =
myApp.inject (
DocRepo.live,
BlobStorage.live,

Database.live,

UserRepo.live,
Console.live

ZLayer Wiring Error

) missing Logging
) for DocRepo.live

) missing Logging
)] for UserRepo.live

0
EX'I https://zio.dev/howto/migrate/zio-2.x-migration-guide/



https://zio.dev/howto/migrate/zio-2.x-migration-guide/

ZLAYER: C|HHZ

val layer = ZLayer.wire[Has[DocRepo] with Has[UserRepo]] (
Console.live,
Logging.live,
DocRepo.live,

Database.live,
BlobStorage.live,
UserRepo.live,
ZLayer.Debug.mermaid

0
Ex'l https://zio.dev/howto/migrate/zio-2.x-migration-guide/


https://zio.dev/howto/migrate/zio-2.x-migration-guide/

ZLAYER: C|HHZ

ZLayer.Debug.mermaid

0
Ex'l https://zio.dev/howto/migrate/zio-2.x-migration-guide/


https://zio.dev/howto/migrate/zio-2.x-migration-guide/

C|E{Z (CONT.)

ZLayer Wiring Graph

® DocRepo.live

F%J Logging.live

| Lo Cconsole.live
Database.live

—® BlobStorage.live

Lo Logging.live
—® Console.live

® UserRepo.live
F%] Logging.live
L —® Console.live
—Q® Database.live

0=
EX-I https://zio.dev/howto/migrate/zio-2.x-migration-guide/


https://zio.dev/howto/migrate/zio-2.x-migration-guide/

C|E{Z (CONT.)

[info] Mermaid Live Editor Link
[info] https://mermaid-js.github.io/mermaid-live-editor/ed]

0=
EX-I https://zio.dev/howto/migrate/zio-2.x-migration-guide/


https://zio.dev/howto/migrate/zio-2.x-migration-guide/

SEESTE

Property Based Testing
Concurrency

Event Sourcing/CQRS
GraphQL, gRPC

Saga Pattern
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