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ORM

* Inadequate abstraction

 relations leak through
* incorrect abstraction
e SQL leaks through

* high coupling

o difficult to test

e Inefficient















* reduce round trips
* encapsulation of serialization logic

» decouples from the domain model

b
. //—, > F-%ZA}(‘// //}/y ; \A'////(//r/-lr - /‘Nf.)

o Fo
PATTERNS OF f?\ ;;?s
ENTERPRISE e
APPLICATION
ARCHITECTURE

MARTIN FOWLER
Wit CONTRIBUTIONS BY



















functional programming for the win



L enses

F#: Aether
https://xyncro.tech/aether

Scala: Monocle
https://www.optics.dev/Monocle

Haskell: Control.Lens
https://hackage.haskell.org/package/lens

Clojure: Active.Clojure.Lens
https://github.com/active-group/active-clojure

lenses










L enses

(def mike

(make-user "Mike" [ (make-role "Manager")]))

user-passwonrd



L enses

(def mike

(make-user "Mike" [ (make-role "Manager")]))

user-passwonrd

(Llens/yank mike user-password) * "s3cr37"



L enses

(def mike

(make-user "Mike" [ (make-role "Manager")]))

user-passwonrd

(lens/shove mike user-password "passwOrd")

* (make-user "Mike" "passwOrd" [(make-role "Manager")])



L enses

(def mike
(make-user "Mike" "s3cr37" [(make-role "Manager")]))

(Lens/>>)user-roles (lens/at-index 0) role-name)



(def mike
(make-user

(lens/>> (

"Mike" "s3cr37" [[ (make-role "Manager")]

user-roles) (lens/at-index 0) role-name)

)



L enses

(def mike
(make-user "Mike" "s3cr37" [{(make-role "Manager")J))

(Lens/>> user-roles (lens/at-index 0)) role-name)



L enses

(def mike
(make-user "Mike" "s3cr37" [(make-role ["Manager"}1))

(lens/>> user-roles (lens/at-index 0) role-name)



L enses

(def mike
(make-user "Mike" "s3cr37" [(make-role ["Manager"}]1))

(def first-role-name
(lens/>> user-roles (lens/at-index 0) role-name))

(lens/yank mike first-role-name) * "Managenr"



L enses

(def mike
(make-user "Mike" "s3cr37" [(make-role ["Manager"}1))

(def first-role-name
(lens/>> user-roles (lens/at-index 0) role-name))

(lens/shove mike first-role-name "Admin")

* (make-user "Mike" "s3cr37" [(make-role "Admin")])



L enses

"Managenr”

-

e vank (first-role-name mike)

e shove (first-role-name mike "Admin")

* (make-user "Mike" "s3cr37" [(make-role "Admin")])



Projections

bijective mapping



Projections

(define-record-type UserDTO (define-record-type User
make-user-dto make-user
user-dto? user?
name user-dto-name [name user-name
password user-dto-passwonrd password user-passwonrd

role-names user-dto-role-names]) roles user-roles])



Projections

(define-record-type UserDTO (define-record-type User
make-user-dto make-user
ysep-dto? /\
name user-dto-name [name user-name
passwonrd user-dto-password passwor? user-passwonrd
role-names user-dto-role-names]) roles user-roles])

\’/



Projections

- {user-dto-name user-name,

‘ user-dto-passwonrd user-passwonrd,
user-dto-role-names (lens/>> user-roles

(lens/mapl role-name)) ;

(define-record-type UserDTO (define-record-type User
make-user-dto make-user
user-dto? user?
[name user-dto-name [name user-name
password user-dto-passwonrd password user-passwonrd

role-names user-dto-role-names]|) roles user-roles])



Projections

{user-dto-name
user-dto-passwonrd

(define-record-type UserDTO
make-user-dto

user-dto?

[name user-dto-name
password user-dto-passwonrd

role-names

user-dto-role-names) )

user-name,
user-passwonrd,

user-dto-role-names)/(lens/>> user-roles
‘ (Lens/mapl role-name))}

(define-record-type User
make-user
user?
[name user-name

password user-password
roles (user-roles))
(define-record-type Role

make-role
role?

[name (role-name) )



Bidirectional Transformations

(def user->user-dto
(lens/projection (make-user-dto nil nil nil
iuser-dto-name user-name,
user-dto-passwonrd user-passwonrd,
user-dto-role-names (lens/>> user-roles

(Llens/mapl role-name))}))

(def user-dto->user
(Llens/invert user->user-dto (make-user nil nil nil)))



Bidirectional Transformations

user-dto-name user-name,
user-dto-passwonrd user-passwonrd,
user-dto-role-names (lens/>> user-roles

(lens/mapl role-name))



Projection lenses

(define-record-type UserDTO
~{:projection-lens into-user-dto-projection-lens}
make-user-dto B
user-dto?
[name user-dto-name
password user-dto-passwonrd
roles user-dto-roles])




Projection lenses

(define-record-type UserDTO
{:projection-1lens into-user-dto-projection-lens}
make-user-dto
user-dto?
[name user-dto-name
password user-dto-passwonrd
roles user-dto-roles])

(def edn->user-dto
(into-user-dto-projection-lens :name

:passwonrd

:role-names))

(def user-dto->edn
(Lens/invert edn->user-dto))



Projection lenses

(user-dto->edn (make-user-dto | )D

-

{ :name
:passwonrd
:roles +




Projection lenses

(make-user-dto ))




Composability

e Concatenation

(def user->edn
(Lens/>> user->user-dto user-dto->edn))

e Mixed, recursive data definitions

(def tree->edn
lens/union-vector [tree-node? tree-node->edn!
tree-leaf? tree-leaf->edn]))







https://active-group.de

Marcus Crestani
(he/him)

o Software Development

* Consulting
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* Functional Programming "
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e https://funktionale-programmierung.de 1"-" -

 https://bobkonf.de




Links

e https://github.com/active-group/active-clojure
Library with various basic utilities for programming with Clojure, i.e. the
lenses

 https://funktionale-programmierung.de/2023/02/28/

projection-lenses.html
Blog posting on projection lenses (German)



