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Ââåäåíèå

Áèáëèîòåêà îáîáùåííîãî óïðàâëÿåìîãî òèïîì

ïðîãðàììèðîâàíèÿx (generic type-driven programming) äëÿ

ÿçûêà Objective Caml.

Êîìïèëÿòîð ÿçûêà HaSCoL:

• ðåàëèçîâàí íà ÿçûêå Ocaml;

• ìíîãî îäíîòèïíûõ àëãîðèòìîâ îáðàáîòêè äàííûõ.

Ïðîáëåìà: áîëüøîé îáúåì ñòåðåîòèïíîãî êîäà.

Ñòåðåîòèïíûé (àíãë. boilerplate) êîä � øàáëîííûé,

âñïîìîãàòåëüíûé.



Ïðèìåð

Àðèôìåòè÷åñêîå âûðàæåíèå:

type expr =
Add of expr ∗ expr

| Sub of expr ∗ expr

| Neg of expr

| Var of variable



Ïðèìåð

Èäåíòèôèêàöèÿ ïåðåìåííûõ:

l e t rec resolve var = function

| Add (x , y) −> Add (resolve var x , resolve var y)
| Sub (x , y) −> Sub (resolve var x , resolve var y)
| Neg e −> Neg (resolve var e)
| Var v −> Var (var v)

Ñáîð ïåðåìåííûõ:

l e t rec collect = function

| Add (x , y) −> (collect x) @ (collect y)
| Sub (x , y) −> (collect x) @ (collect y)
| Neg e −> collect e

| Var v −> [v ]



Ïðîáëåìà

Ñòåðåîòèïíûé êîä:

• óìåíüøàåò ãèáêîñòü;

• óõóäøàåò âûðàçèòåëüíîñòü;

• ñïîñîáñòâóåò ïîÿâëåíèþ îøèáîê;

⇒ óñëîæíÿåò ðåàëèçàöèþ è ñîïðîâîæäåíèå.



Ïîèñê ðåøåíèÿ

Ocaml
Äëÿ ÿçûêà Ocaml íåò ïîäõîäÿùèõ ñðåäñòâ.

Äðóãèå ÿçûêè

Ïîäõîä �Scrap Your Boilerplate� (SYB) äëÿ ÿçûêà Haskell.

Ðåàëèçóåò êîíöåïöèþ generic (type-driven) programming.

+ Ðåøàåò îïèñàííûå ïðîáëåìû.

� Íåâîçìîæíî èñïîëüçîâàòü â Ocaml.

� Íèçêàÿ ïðîèçâîäèòåëüíîñòü.



Öåëü

Generic (type-driven) library (àäàïòàöèÿ SYB)

Òðåáîâàíèÿ:

• cîçäàíèå òðàíñôîðìàöèé è çàïðîñîâ;

• ïðèìåíèìîñòü ê çàäà÷àì êîìïèëÿòîðà;

• òèïîáåçîïàñíîñòü;

• ïîääåðæêà ìîíàä;

• ïîòåðÿ ïðîèçâîäèòåëüíîñòè ìåíåå ÷åì â 2 ðàçà.



Generic Type-Driven Programming (GTDP)

Èäåÿ

Boilerplate code ��
���:

User de�ned logic
XXXXXz Traversal algorithm (type-speci�c)

Ïðèìåð

Èäåíòèôèêàöèÿ
ïåðåìåííûõ

���
��: Ôóíêöèÿ var

XXXXXz Îáõîä âûðàæåíèÿ



Îñîáåííîñòè SYB â êîíòåêñòå GTDP

Lifting

Äîîïðåäåëåíèå ïîëüçîâàòåëüñêîé ôóíêöèè ñ ïîìîùüþ

áåçîïàñíîãî ïðèâåäåíèÿ òèïîâ (ñðàâíåíèÿ òèïîâ íà ðàâåíñòâî

âî âðåìÿ èñïîëíåíèÿ).

Ïðèìåð

Ôóíêöèè var äîîïðåäåëÿåòñÿ òîæäåñòâåííî

(variable → variable) ∀α. (α→ α)

ñ ïîìîùüþ ñðàâíåíèÿ òèïîâ

lifted_var x =

{
var x åñëè x òèïà variable

x åñëè x äðóãîãî òèïà



Àäàïòàöèÿ SYB äëÿ Ocaml

Ìàðêåðû òèïîâ

Ìàðêåðû � ýòî ïàðû (type, identifier). Ðàâåíñòâî ìàðêåðîâ

îïðåäåëÿåòñÿ ðàâåíñòâîì èõ èäåíòèôèêàòîðîâ.

Lifting

Ñðàâíåíèå ìàðêåðîâ âìåñòî ñðàâíåíèÿ òèïîâ.



Ñïåöèàëèçàöèÿ è CPS

User
De�ned
Logic

Traversal
Algorithm

Specialization

Continuations

Type-
Speci�c

Syntax Extention

Library



Ïðèìåð

Èäåíòèôèêàöèÿ ïåðåìåííûõ:

l e t resolve var =
l e t module T = Make_transform (Id_monad) in

let tr = T .extend (T .return ()) variable_marker var in

(tr .specializeT tr expr_data) id



Àïðîáàöèÿ

Ðàçðàáîòàííîå ñðåäñòâî áóäåò èñïîëüçîâàòüñÿ ïðè ðåàëèçàöèè

ñëåäóþùåé âåðñèè êîìïèëÿòîðà ÿçûêà HaSCoL.

Ïðîâåðêà íà êîìïèëÿòîðå ïðîñòîãî ÿçûêà:

• êîä èäåíòèôèêàöèè ïåðåìåííûõ áûë óìåíüøåí â 10 ðàç;

• êîä ïðîâåðêè òèïîâ áûë ñóùåñòâåííî óïðîùåí.



Ðåçóëüòàòû

• Íà îñíîâå SYB ðàçðàáîòàí òèïîáåçîïàñíûé ïîäõîä ê

îáðàáîòêå äàííûõ.

• Ñîçäàíà ïîääåðæèâàþùàÿ åãî áèáëèîòåêà.

• Ïîêàçàíà ïðèìåíèìîñòü ê çàäà÷àì êîìïèëÿòîðà

(èäåíòèôèêàöèÿ ïåðåìåííûõ è ïðîâåðêà òèïîâ).


