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KOpoTKO O Frege

module Hello where
greeting friend = "Hello, " ++ friend ++ "!"
main args = do

println (greeting "World")

KapHayxos K. E., Xyaakos HO.A., Cypkos [T.A. Frege plugin for Intelli] IDEA



Frege n Java

data JArraylList = native java.util.ArraylList where
native add :: Mutable s (JArraylList e) -> Int -> e -> ST s ()
| Mutable s (JArrayList e) -> e -> ST s Bool
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BBegeHve

[ e nncaTtb Ha Frege?

e TeKCTOBble pefakTopbl (TONIbKO MoACBeTKa CMHTaKcuca)
e [lnarvH ana Eclipse (CTpaHHbBIV QyHKLMOHAaN)

e [lnarvH ana IDEA 2016 roga (30 KOMMMTOB)

KapHayxos K. E., Xyaakos HO.A., Cypkos [1.A.

Frege plugin for Intelli] IDEA



JB Plugin Ideas

Most Requested

Frege Programming language

Dierk Koenig

Frege is a programming language that brings
purely functional programming like Haskell to the
JVM with some Java-integration specifics:
http://www.frege-lang.org. As indicated by its

259 ® 04.10.2014
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3a/laul

e CypkoBlleTp

©)
©)
©)
©)

Jlexkcep (B 1.4. layout rule)

[Mapcep

ABTOZ0MONHEHWE K/TF0YEeBbIX C/10B 1 live templates
[Mopnep>xka AOKYyMeHTaunu

e Xyaskos HOpun

©)
©)
©)

Cncrtema cbopkM 1 KOMMUAALNMA
ViHTepnpeTaTop
Cncrtema TMNoB

e KapHayxoB Kupwunn

O

O O O O

HaBuraumga

NHaekcauua ¢annos

ABTOA0MO/IHEHVE Ha OCHOBe HaBuraunm

[logcBeTka KO4a M HAaCTPOVKa LBETOB

HemHoro Quick Fix n nepemeHoBaHue A=
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Lexer: JFlex

digit = [0-9]
digitNonZero = [1-9]
signs = [+-]
number = {signs}?(0 | {digitNonZero}{digit}*)
{number} { return FregeTypes.NUMBER; }
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Layout rule

e MOXHO NncaTb Tak:
f = do {let {apples = 32; bananas = 10}; println apples + bananas}

e HO 0ObIYHO MULLYT Tak:

f = do
let apples = 29
bananas = 13
println $ show (apples + bananas)

® OTU CTUAN MOXHO KOMBVHMPOBAaTL

e Bcero ectb 7 npasun, 3agarowmx layout rule

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



Layout rule: pelueHne

<{==EEEE
e Caenaem cneaytollyto buekumto: 5 = EXDDECL]
} = ENDSECTION

e O6EpTKa Haj NekcepomMm, paccTaBNAOLLAs BUPT. TOKEHbI

o [loNyynM CneayroLLnn KOA:

f = do [OPEN
let apples = 29[END DECL]
bananas =
println $ show (apples + bananas) [END SECTI
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Lazy layout lexer

e lIHOraa BCTaBNATb BUPTYasibHble TOKEHbl HAZ0 B YacTb,
KOTopas yXe 6bl1a 06paboTaHa iekcepom

e B IDEA He npesgycMOTpeHO Takoe noseseHue
e lIHKpeMeHTaNIbHbIV 1 IeHUBbIV IEKCUHT HEBO3MOXXEeH

e [lporpamMmmy MOXHO crneuranbHbIM 06pasoM 6UTb Ha
6/10KN U X yXKe JIeKCUTb IeHNBO
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[lapcep: Grammar-kit

newtypeDecl ::= ABSTRACT? NEWTYPE conidUsage typedVaridx EQUAL construct whereSection? {
pin=2
implements=["com.plugin.frege.psi.FregePsiClass"
"com.plugin.frege.psi.FregeTypeParametersHolder"]
mixin="com.plugin.frege.psi.mixin.FregeNewtypeDeclMixin"
stubClass="com.plugin.frege.stubs.FregeClassStub"
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TecTpoBaHMe N pe3ybTaThl

e 3 BMWAA TeCTOB:
o  ®ann JoNKeH pacnapcuTbCs
o  ®dann He JoKeH pacnapcnTbCs
o [locTtpoeHHoe PSI fepeBo coBragaeT c obpasuom

e bosnbwe 70 TecToB

e [lapcuTca BCA CTaHAapTHas bubnanoTeka, 1 Bce
MHCTPYMEHTbI Mo paboTe ¢ Frege, 3a UCKIKOYEHEM
OAHOro ¢awna noj CTtapyro BepCU KOMMUAATOPA

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



Keyword completion & live templates

e ABTOJZ0MNOJ/IHEHWE K/IFoUeBbIX C/IOB U HanmcaHue
LLabOHOB Ha OCHOBE MNOCTPOEHHOIO A€epeBd

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



Halla cuctema cbopku

e (OcHoBaHa Ha Gradle
e llMeeT XopoLlyt COBMeCTUMOCTb C Apyrumu JVM-
A3bIKAMU N 3aBUCUMOCTAMUN N3 HUX

O [lo MoAynto TOro, YTO CaM AA3bIK He NOAAEPXKMBAET C/IOXKHbIE
MY/IbTUS3bIYHbIE MPOEKTbI

e QOcTaeTca rmbkon, nerko NaMeHsaeTcqa Nnosb3oBaTenem

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



Kak ycTpoeHa Halla cructemMa coopkia?

e (Co3aaHVe HOBOIO MPOEKTa C YKa3aHNEM HACTPOEK

O LWabnoHHbIN build.gradle ¢pann
O Hactpouku B gradle.properties
ABTOMaTMn4yeckoe ckauymBaHme KOMMUNATOPA

CbopKa Apyrnx A3bIKOB
Cbopka Frege
3anyck Ha Java Virtual Machine

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



Co3gaHre HOBOrro rnpoekTa

= Java Project SDK: | P 15 java version "15.0.2 v
Maven

Kotlin DSL build script
& Gradle

Additional Libraries and Frameworks:

= JavaFX
=Java
= Android
i Frege
Intellij Platform Plugin
& Groovy
@ Groovy Intelli) Platform Plugin
K Kotlin I Kotlin/js for browser
- in/)S f .
= Empty Project I Kotlin/Js for Node js

K Kotlin/jvMm
% Kotlin/Multiplatform

Target Java 1
Frege release 3.25alpha
Frege version 3.25.84

Auto download the compiler

]
Previous m Cancel Help -
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MHTepnpeTaTop

NHTepnpetatop (Mnm REPL = Read-Eval-Print-Loop)

build.gradle A Main.fr

module pkg.Main where

myVariable = 1

Run: f REPL

& 4 /usr/lib/jvm/jdk-15.0.2/bin/java -Dfile.encoding=UTF-8 -jar /home/yourass/Desktop/proga/hsel9/projects/intellij-frege/oth
¢ Welcome to Frege 3.25.84 (Oracle Corporation Java HotSpot(TM) 64-Bit Server VM, 15.0.2)

bid

frege> :load /home/yourass/Desktop/proga/hsel9/projects/intellij-frege/other/6radleBased96/src/main/frege/pkg/Main.fr

oK
& 4l

= Module pkg.Main

m g

frege> myVariable
1

frege> f x = [x, x + myVariable]
function f :: Int -> [Int]

frege> myList = [1, 3, 5] >>=
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KOHTEeKCT nHTepnpeTaTopa

Name: REPL | Allow parallelrun | | Store as project file

Root module other.GradleBased96 v

REPL Arguments

Loaded modules

Modules to Load
MySeparateModule1

| MySeparateModule1.test
MySeparateModule1.main
MySeparateModule2

AL aeaeastalllaod o o
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3anycK KoAa 13 NPou3BOJ/IbHOIrO MecTa B

npoekTe

myVariable2 = 2_ ) |
| Choose REPL Action

Run in existing REPL

Create new REPLand runtextinit
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CuctemMma TUNoB

e (CNOXHO peann3oBbiBaTb CAMUM [irew
e MOXHO bpaTb 13 KOMMUAATOPA e

F'bre:7~~C Qp:e:el solve(C)~Q:0

o CNnoXHbIN KOA, HE CMOT N b ee i

pasobpaTtbCs C HeKOTOPbIMUY Baramu g |
e MOXHO OoTAaBaTb G

Qp: T letz:: (Va.Q=7)=e M

NMHTEPMNPETATOPY, OH YMEET T
BbIBOANTb TUT Qo Oy - simpleS{aiinpl )G ;6

¥([7:](Q: D C:) € prop[6C]),
Qo:QuQr Qi : 7T, - solve(C;) ~€: 0

O 370 eLé He ycrnennm 4o KoHLUa iy ooy souve
pean I/I 30 BaTb Qo i Qgiven : Tunteh F simpleS(Quanted) ~* Qresiduat 3 0

... parameter X solver ...

Figure 4: Top-level algorithmic rules
frege> :t func
(Applicative a,Bind a) => a Int -> a [Int]

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



HaBurauums

e HaBuraymsa ocHoBaHa Ha CCbIIKax K onpeaeneHnto
e 3ajaua: HANTW, KyAa YKa3bIBAOT CCbIKY

a8 4
sum0fTjo a $ sumOfTwo b c

sumOfTwo ab

sumOfThree a b c
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HaBuravuua: npocton npmmep

MNHoraa paspewmnTb CCbINKY HE TaK CIOXHO:

i\ Test.fr

module Test where

import frege.data.HashMap

> main = undefined
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HaBurauma: nepemeHHasa (1/2)

getValue a b ¢ = calculateMeanValue (a + b) (a - c)
where calculateMeanValue x y = X - y + a|

calculate a b ¢ = (getMean a b c) + processSum (a + b + c)
where processSum n = case n of
B =3 =1
m — tryProcess m
where tryProcess 1 = gethan 7 1 1
getMean x y z = (x +y +2z) / 3
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HaBurauma: nepemeHHasa (2/2)

‘ ‘ et.fr fA Other.fr

module examples.Test where
import another.0ther as 0 (importantFunction)

| 2 main args = println $ 0.importantFunction 10

I
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3agaun Knpunna KapHayxosa

HaBuraumsa: KBananeunkaTop

test = MyClass.anc 42

class MyClass a where
o) func a—>a=—a

o] o func _ = undefined

instance MyClass Int where
of func Xy = X + Y

KapHayxos K. E., Xyaakos HO.A., Cypkos [1.A.

test = Int.fpnc 42

class MyClass a where
®] func

o af func _ = undefined

a—>a—-—a

instance MyClass Int where
®] func X y = X + Yy

Frege plugin for Intelli] IDEA



HaBurayua: B Java (1 gpyrue JVM-a3bikn)

A Test.fr

module examples.Test where

data JArrayList = native java.util.ArrayList where

of native add :: Mutable s (JArrayList e) — Int = e = ST s ()
| Mutable s (JArrayList e) — e — ST s Bool
I
@] native addAll :: Mutable s (JArrayList e) — Int — Mutable s (JCollection e) — ST s Bool

data JCollection = native java.util.Collection -- T0DO
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HaBurayna: 13 Java (1 gpyrux JVM-a3bikoB)

¢ JavaTest.java fa Other.fr
1 package test;

R

import another.Other;

> public class JavaTest {
3 public static void main(String[] args) {
Other.importantFunction( arg0: 10);
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HaBurayunga: cyMMapHO

e Peann3oBaHa HaBUrauua 44 nogaBnsroLlen yactum
KOHCTPYKUWW A3blKa

e bonee 90 TectoB

e Pa3speluaeTtca okono 92% n3 40000 nogaepxmBaemMblx
CCbIJIOK B CTaHAAPTHOW bubanorteke
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VIHpekcaumna

e Stub — okaTbli BUHAPHLIV pOopMaT ANA 3/IEMEHTOB 113
Aepe.a

e XpaHWUT B cebe OCHOBHYH NHPOPMaLMIO 06 3/1eMeHTe

e [lo3BONSIET He MAPCUTb OAHY U Ty Xe YacTb KoAa
HEeCKOJIbKO Pa3

e [103BONISAET HABUTUMPOBATLCS HAMHOIO bbICTpee
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[lepermMeHOBaHNMe NepeMeHHbIX

e DJiIeMeHThbl C CCbIIKaMK YMERT NepemMmMeHOBbIBATbCH
e /lna 3TOro TakXke HanncaHbl TeCThbl

fA Other.fr A Mine.fr ¢ JavaTest.java |
module another.0ther where v package test;
getFirst x y = X import another.0Other;
getSecond x y = getFirst y x
getThird x y z = geiFir‘st Z X | 2 public class JavaTest {
> public static void main(String[] args) {

var result :Object = Other.getFirst(1l, 2);
}
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Quickfix

A Other.fr A Mine.fr

module another.0ther where

test = juitMine
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ABTOaOMo/IHeHWe (1/3)

functionl

function2

|
W

function3

[ fA functioni
fA function2
fA function3

Press Ctrl+. to choose the ¢

test = functi
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ABTOAOMO/IHeHWe (2/3)

other :: Int — Int — Inl
f Int
A Index0OutOfBoundsException
A InputMismatchException
fA InputStream
fA InputStreamReader
fA InstantiationException
fA Integer
fA Integral
A InterruptedException
A InvalidPropertiesFormatException
A ExceptionInInitializerError

£ FraedaTrnaoad=Cdermanam

Press Enter to insert, Tab to replace Next Tip
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ABTOAOMO/IHeHWe (3/3)

i Other.fr A Mine.fr
module another.0ther wh Paused.. 1 module mine.Mine where
import mine.Mine : justMine x = 3 + X

test = justMin»
i\ justMine

[

| Press Enter to insert, Tab to replace Next Tip
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[Tonck ncnonb3osaHui (find usages)

data Choice a b = First a | Second b

T & H K i [w] Usages of First() — Results in 'A
getFirst :: Choice I; * fi Other.fr 3 fi\ data Choice ab = First a| Second b
getFirst (First x) Other.fr 6  getFirst (First x) =x

getFirst (Second _) |  Other.fr 11 fi getSecond (First ) = error "cannot choose left"

getSecond :: Choice Int — Int
getSecond (Second x)

X

getSecond (First _) error "cannot choose left"
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[TogcBeTka Koaa

e [loacBeTka B ABYX OCHOBHbIX TEMAX: TEMHAs 1 CBeTNas

e BO03MOXHOCTb KacToMM3auMK LBETOB

e [loacBeTka He TO/IbKO Ha OCHOBE /lekCepa, HO TakXe 1 Ha
OCHOBE KOHKPETHbIX CUHTAKCUYECKNX CTPYKTYP

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



[loagcBeTka KoAa: HAaCTPOMKa LIBETOB

Scheme:  IntelliJ Light v 2
Bad value Bold Italic
Block comment
R Foreground
Char Background
Keyword | Error stripe mark
Line comment
Effects
Number
Operator Bordered
String
Type | Inherit values from:
Type parameter
: Classes—Instance method
Undefined

(Language Defaults)

-- https://github.com/Frege/frege/blob/master/examples/Grep.fr--—-A simple grep
module examples.Grep where

-——-exception thrown when-an invalid regular expression-1is compiled
data PatternSyntax = native java.util.regex.PatternSyntaxException
derive Exceptional PatternSyntax

KapHayxos K. E., Xyaakos HO.A., Cypkos [T.A. Frege plugin for Intelli] IDEA



3agauun Knpunnna KapHayxosa

[ToagcBeTKka KoZla: TeMHad TeMa

examples.Grep

PatternSyntax = java.util.regex.PatternSyntaxException

Exceptional PatternSyntax

main = stderr.println
main (pat:xs) =
rgx < return (regforce pat)
XS
— grepit rgx stdin
fs — mapM_ (run rgx) fs
"catch’™ badpat
badpat :: PatternSyntax — I0 ()
badpat pse =
stderr.println
stderr.println pse.getMessage

myTest = undefined

KapHayxos K. E., Xyasakos HO.A., Cypkos l1.A. Frege plugin for Intelli) IDEA 38/42



[ToacBeTKa KoZa: cBeT/1ad TeMa

-— A simple grep
module examples.Grep where

--— exception thrown when an invalid regular expression 1s compiled
data PatternSyntax = native java.util.regex.PatternSyntaxException
derive Exceptional PatternSyntax

main [] = stderr.println "Usage: java examples.Grep regex [files ...]"
main (pat:xs) = do
rgx ¢ return (regforce pat)
case xs of
[l — grepit rgx stdin
fs — mapM_ (run rgx) fs
“catch’ badpat where -- it is just a comment!
badpat :: PatternSyntax — I0 ()
badpat pse = do
stderr.println "The regex is not valid."
stderr.println pse.getMessage

myTest = undefined A-
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[Togaep>xka AOKYMeHTaLuny

e [loaaep>kka AOKYMEHTALMN Ha OCHOBE CCbINIOK

+ 2 Ink
=0
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Eavxanwime naaHbl

e YBeNMuMBaTb KOJIMYECTBO pa3peLlaroLLmnXCca CCbIJIOK B
CTaHZapPTHOW brubnmorteke

e PaboTtaTb C cMCTeMOW TUMOB

e YNyylWnTb aBTOAOMNOJIHEHNE

e Pa3smectnTb NnaruvH B JB Marketplace

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



N
CcbIIKN

e Hall peno3ntopui:
github.com/Intelli]-Frege/intellij-frege

e Peno3sntopun Frege:
github.com/Frege/frege

e Crneundurkaumna Frege (yctapeswas, 2014 roaa):
frege-lang.org/doc/Language.pdf

e B Plugin Ideas:
plugins.jetbrains.com/plugin-ideas

e |Flex:
iflex.de

e Grammar-Kit:
github.com/]etBrains/Grammar-Kit

KapHayxos K. E., Xyaakos HO.A., Cypkos [T.A. Frege plugin for Intelli] IDEA


http://github.com/IntelliJ-Frege/intellij-frege
https://github.com/Frege/frege
http://frege-lang.org/doc/Language.pdf
http://plugins.jetbrains.com/plugin-ideas
https://www.jflex.de/
https://github.com/JetBrains/Grammar-Kit

Lexer: MHOTrO3HAa4YHOCTb TOYeK

e ToOuKa Kak onepaTtop koMmnosuuyunn £ . g

e TOUKkM Brange cnnckoB [1..10]

e Tou4kaMu MOXHO 3akaHumBaTb float x = 1.

e [OYKaMK 3a4at0TCA NOJIHbIE MMeHa Data.TreeMap

e TOUKaMV 3aZak0TCA primary BblpaxeHua people.[42].age

e Onepartopbl C TOYKOW B Havane -|.
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CrctemMa coopkun

Cncrema coopKum:

e [lo3Bonser cobpaTb 1 3aMyCTUTb MPOEKT
e [logAep>Ka 3aBNCUMOCTEN

OCHOBHbIe cucTeMbl COopkU JVM HA3bIKOB:

e Gradle - coBpemeHHast

e Maven - cTapasd, HO NCMNOJIb3YyeTCH

e Ant - coBceM CcTapas, NoOUTV He NCMOJIb3YeTCH
e Sbt- TonbKO Scala

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



AHanory cnctembl COOPKI

Gradle nnarmH o1 cosgartesnien 93blka - CTapbIv U pegKo
OOHOB/IAETCA, He CobrpaeTcs

Maven nnarmH - ctapbi U He 06HOBNAGTCH, He
cobunpaeTtcH

Crctema cbopku ctaporo nnarmHa ana IDEA - HanrcaHa
Ha Java, nogaepXxmBaeT cOOpKy TONbKO Frege ¢panios, He
paboTaeT, Tak Kak 3MEHMICH KOMMUNATOP

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



Kak ycTpoeHa Halla cructemMa coopkia?

e 3anyck KOMMNUNATOPA Java 414 Java-3aBUCMMOCTEN
O [Monyuaewm .class ¢painnbl c VM-6anTKoL40M
e 3anyck komnumnatopa Frege
O Wcnonb3yer .class ¢pannebl Java
O Co3gaet cBowu .class pannbl
e 3anyck CKOMMNUIMPOBAHHbLIX .class ¢panaoB C MOMOLLbHO
JVM

KapHayxos K. E., Xyaskos HO.A., Cypkos I1.A. Frege plugin for Intelli] IDEA



Kak ycTpoeHa Halla cructemMa coopkia?

Java :
javac

NCXOAHWKW

Kotlin : .class dannsbl

- kotlinc qu
NCXOAHWKW (6anTkon)
.Ll,perle fregec , .clas:rgzunu
NCXOAHWKN
Frege
$daninbl
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Kak ycTpoeHa Halla cructemMa coopkia?

.class hannel

ocTarbHbIX
SA3bIKOB
.class caiinbl | Java Virtual
Frege Machine

Java Runtime
Environment

CTOpOHHME
ounonuoTeku A-
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[Tpobnembl cOOpKN

File1.fr
pad 6e3 unknos
File2.java
MOXHO cobpaTb BPYUHYHO B
NpaBUILHOM MNopsajke
Komnunnatop Frege He ymeeT File3.fr
[lprmep
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https://gist.github.com/23jura23/b9e40c6d7d7a98c6684edf4c879f820b

[Tpobnembl cOOpKN

File1.fr
'pad c ymknamm
KoppekTHO cobpaTtb Heb34 e
[pnmep
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MHTepnpeTaTop
e [loacBeTKa KoAa, aBTOAOMO/IHEeHWe, HaBUrauma n T.4.

e KOHTEeKCT NpoekTa
e 3anyck KoZa 13 NpPon3BOJ/IbHOIo MecTa B NMpoekTe
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VIHpekcauna: MoTBaLU NS

Mbl CMOTpPEeNnu Ha paspeLueHune CCblIKX Y MMnopTa. A Kak
NONYYNTb 3IEMEHT 13 A4PYyroro ¢anna?

e (Camagqa oueBmaHasa naed: o6onTM BCe Gpalibl NPOeKTa
(BK/IKOYaA CTaHAAPTHYH 6MbNMoTeKy) U TaM NOUCKaTb

e CNNLWIKOM MeANeHHO - X/AaTb HEeCKONbKO CeKyH/ B
nyyluem cnyyae

e [loyemy, e/l NOMeHANACh ApYyras YacTb NPOeKTa, TO
Npv paspeLleHni TOMN Xe caMoW CCbINIKU NMPUAETCH CHOBAa
XAAaTb HECKOIbKO CceKyHA? Heyn00HOo

KapHayxos K. E., Xyasakos HO.A., Cypkos l1.A. Frege plugin for Intelli) IDEA



VIHpekcaumna

e B IntelliJ-IDEA anst Takon Lenn ecTb Tak Ha3blBaeMble
stub’bl

e OHWN XpPaHAT OCHOBHY MHPOPMALMIO 06 31eMeHTe
(Hanpumep, NMA)

e lIMeeT CMbICN1 COXPaHATb TONbKO TY MHPOPMaLUI,
KOTOpasa A4OCTyNHa U3 Apyrnx ¢pannios

e B Hallem nnarmHe COXpPaHATCA MMeHa BCeX MeTOAO0B, a
TakK>XXe MOJIHble N COKPAaLLEeHHble MMeHa BCeX K/1acCoB

e Takxe CoOXpaHdAeTcs CrMCOK UMMOPTOB AJ19 KaXA0ro
MOoAyNA (cneymdunka A3bika)

KapHayxos K. E., Xyasakos HO.A., Cypkos l1.A. Frege plugin for Intelli) IDEA



