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0 PeweHns Onuseipbl
@ ObbekTHble anrebpsbl (2012)
@ «TpuBuanbHoe» KoBapuaHTHoe peweHue (2016)
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1. Pewenuns Onuseiipbl

Npes: 3aMeHUTb KOHCTPYKTOPbI Y3108
Ha 000OLWEHHbIE MEeTOoAbI

Mcnonb3oBaHue

static <A> A e(IntAlg<A> a)
{ return a.add(

Ob6bekTHas anrebpa

interface IntAlg<A> { a.add(a.lit(4),
A lit(int x); a.lit(2)),
A add(A el, A e2); a.lit(1));

3 3

out .print(e(new Eval()));

Busutop

class Eval implements IntAlg<Integer> {
public Integer lit(int x)
{ return x; 3}

public Integer add(Integer el, Integer e2) vp\"“b[q
{ return el + e2; } ’ %
) %
_#:. 100y $
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1. Pewenus Onuseripbl

Npesq: pacwmnpdaeMoCTb Ha OCHOBE (koeapuaHTHOro)
M3MEHEeHMsa TUMNOB Y3/10B-NOTOMKOB, Scala

Buamop L nevars

trait Exp { def eval() : Int }
trait Lit extends Exp {
val x:Int
def eval() = x 3
trait Add extends Exp {
val el, e2 : Exp
def eval() = el.eval + e2.eval}

v

trait ExpP extends Exp {def print(): String}
trait LitP extends Lit with ExpP {
def print() = "" + x
trait AddP extends Add with ExpP
val el, e2 : ExpP // type refined!
def print() =
"("+ el.print + "+" + e2.print +")"}

v

Busutop 2: cbop cnmcka nutepanos Y3/ibl, IPUHUMAlOLLME 2 BUUTOPOB

trait ExpC extends Exp {
def collectLit(): List[Int] }
trait LitC extends Lit with ExpC

t wi
X X . th ExpPC
def collectlit(): LiSt[Int] = x::ListO} | tpaie AddPC extends AddP with AddC
trait AddC extends Add with ExpC { with ExpPC {
val el, e2 : ExpC .
def collectlit() : List[Int] = N val el, e2 : ExpPC
el.collectLit ::: e2.collectLit }

trait ExpPC extends
trait LitPC extends

ExpP with ExpC
LitP with LitC

o
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2. 3aK/Il04EHHUE: CMEXHbIe 3aAa4u, nuTeparypa

Bukunegn4a: Expression Problem#Solutions

[11] CraTbs 95-ro0 roga.

Multimethods[11
ultimethods[11] [12] Cratbs 2000-ro roga: Multilava.

Open classes[12] [13] W. Swierstra (2008). “Data Types 4 La Carte”.

Coproducts of functors[13] [14] JavGl (2011)

T 14
ype classes[14] [15] J. Carette, O. Kiselyov, C. Shan (2009). “Finally

Tagless, Partially Evaluated: Tagless Staged

® Tagless-final{15]/ Interpreters for Simpler Typed Languages’”.
Object algebras[16] P impler Typ guages”.
[16] Onwuseiipa (2012). .
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https://en.wikipedia.org/wiki/Expression_problem#Solutions

2. 3aK/Il04EHHUE: CMEXHbIe 3aAa4u, nuTeparypa

Jlutepatypa nnu
[MoyeMy 3TO MUHTEPECHO PYHKLUMOHAaNbLLMKAM?

Embedded DSL

W. Swierstra (2008). Data Types a La Carte // JFP.

J. Carette, O. Kiselyov, C. Shan (2009). Finally Tagless, Partially Evaluated:
Tagless Staged Interpreters for Simpler Typed Languages // JFP.

J. Gibbons (2014). Folding Domain—Specific Languages: Deep and Shallow
Embeddings // ICFP.

A. Loh (2015) et al. Type-level Web APIs with Servant // WGP.

CraTbu [2]-[4] ccbinatotes Ha [1].
Xackenb-aHanor 06bekTHbIX anrebp MOXHO HaiTu B [4, n. 4.5]. &

NbHE,
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http://www.cs.ru.nl/~W.Swierstra/Publications/DataTypesALaCarte.pdf
http://okmij.org/ftp/tagless-final/JFP.pdf
http://okmij.org/ftp/tagless-final/JFP.pdf
http://www.cs.ox.ac.uk/jeremy.gibbons/publications/embedding.pdf
http://www.cs.ox.ac.uk/jeremy.gibbons/publications/embedding.pdf
https://www.andres-loeh.de/Servant/servant-wgp.pdf

2. 3aK/Il04EHHUE: CMEXHbIe 3aAa4u, nuTeparypa

MonyngapHble CCbIKK

@ Peanusaums no Knucenésy Ha Hawem dopyme.

@ Tpen Ha Pepaure: Is “Solving the Expression Problem” worth the bother?

@ Peanuzaumsa A-na KapT 1 CMEXHbIX TEXHUK Ha Hackage.
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http://forum.mmcs.sfedu.ru/t/seminar-po-yazykam-programmirovaniya-i-kompilyatoram/938/5?u=ulysses
https://www.reddit.com/r/haskell/comments/4gjf7g/is_solving_the_expression_problem_worth_the_bother/
https://hackage.haskell.org/package/compdata
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