JIOJIATOK A

@parmenT Koy peanizamii komnismii TypeScript y Solidity

import { // BUKOPUCTAHHA iMIOPTY
ClassDeclaration,
Decorator,
ParameterDeclaration,
Statement,

} from "ts-morph";

export const compileClassToContract = (classDeclaration: ClassDeclaration)
= {

return “contract ${classDeclaration?.getName ()} { ; // CTBOpPeHHHS KJIACCY
nexJjapalil

}s

export const compileProperty = (property: PropertyDeclaration) => {
const propertyName = property.getName () ;
const propertyType = property.getType () .getText () ;
return “\t${propertyType} public S${propertyName};\n";

i

export const compileMethodParams = (parameter: ParameterDeclaration) => {

const paramName = parameter.getName () ;

const paramType = parameter.getType () .getText ()
return "~ ${paramType} ${paramName} ;

}s

export const compileMethodBody = (statement: Statement) => {
const statementText = statement.getText ()
return ~${statementText.replace("this.", "")} ;

i

export const lineBreak = (str: string) => {

return “S{str}\n} ;

}s

export const spaceStart = (str: string, spaces: number) => ({



return “${" ".repeat (spaces) }S${str};

}s

export function addLineBreaks(str?: string, count = 1) {
if (!str?.trim()) return "";
const lineBreaks = "\n".repeat (count);

return “${str}${lineBreaks} ;

export class ClassParser {

private options: ClassParserOptions;

constructor( // poBora C KOHCTPYKTOPOM
private readonly cls: ClassDeclaration,
options?: Partial<ClassParserOptions>,
) A
this.options = { ...defaultOptions, ...options };

public compile() {
const contractName = addLineBreaks (this.getContractName ())
const properties = addLineBreaks (
this.getProperties ()
.map ( (property) => spaceStart (property, this.options.tabSize))
.join("\n"),
2,
)

const constructor = addLineBreaks (
spaceStart (this.getConstructor (), this.options.tabSize),
2,

) ;

const methods = this.getMethods () .join ("\n") ;

return ~${contractName}S${properties}${constructor}${methods}} ;

private getContractName () { //Bumaua iMeH1 KOHTpPakKTy

return “contract ${this.cls.getName ()} {;



private getProperties () {
return this.cls?.getProperties () .map ((property) => {

const propertyName = property.getName () ;

const propertyType = property.getType () .getText () ;
const viewModifiers = this.getDecoratorNames (
property.getDecorators (),

) .toLowerCase () ;

return ~${propertyType} ${viewModifiers} S${propertyName};  ;
b);

private getMethods () {
return this.cls?.getMethods () .map((method) => {
const methodParams = method
.getParameters ()
.map (this.getMethodParameters)

.join(", n);

const viewModifiers = this.getDecoratorNames (
method.getDecorators (),
) .toLowerCase () ;
const body =
method.getStatements () .map (this.getMethodBody) .Jjoin ("\n") ;

return spaceStart (
“function ${method.getName ()} (${methodParams}) ${viewModifiers}
{\n® + //BukOpMCTaHHS Ta HaIaHHS IapaMeTpisn
“${spaceStart (body, 2 * this.options.tabSize)}\n  +
"S{spaceStart("}", this.options.tabSize)}\n",

this.options.tabSize,

private getMethodBody (statement: Statement) {

const statementText = statement.getText ()



return "“${statementText.replace("this.", "")};

private getDecoratorNames (decorators: Decorator([]) {

return decorators.map ((decorator) => decorator.getName ()).join ("

private getMethodParameters (param: ParameterDeclaration) {
const paramName = param.getName () ;
const paramType = param.getType () .getText (),

return "~ ${paramType} ${paramName} ;

private getConstructor () {
const constructors = this.cls.getConstructors();
if (constructors.length === 0) return "";
const constructor = constructors[0];
const params = constructor
.getParameters ()

.map (this.getMethodParameters)

.join(", u),.

const body =
constructor.getStatements () .map (this.getMethodBody) .join ("\n") ;

if (!'body) return "";

return (
‘constructor (${params}) {\n" +
"${spaceStart (body, 2 * this.options.tabSize)}\n  +
"${spaceStart("}", this.options.tabSize)}"

) ;

}

export type ClassParserOptions = { tabSize: number; }; const

defaultOptions: ClassParserOptions = { tabSize:

")



JIOJIATOK B

®parMeHT Bepcii peaizaliii mapajieabHOT KOMITIISIIT

/* ®ann index.ts */

import 'reflect-metadata';

import { Project } from "ts-morph";
import * as fs from "node:fs/promises";
import { fork } from 'child process';
import { cpus } from 'os';

import path from 'path';

const project = new Project();
project.addSourceFilesAtPaths ("contracts/**/*.ts");
const files = project.getSourceFiles();

const distFolder = "./compiled";

function createWorker () {
return fork(path.join( dirname, 'worker.ts'));

}

async function compileClass(classDeclaration: any, index: number) :

Promise<string> {
return new Promise ((resolve) => {
const worker = createWorker ():;

worker.on ('message', (result: string) => {
resolve (result) ;
worker.kill () ;
1)
worker.send({ classDeclaration, index });
1)
}

async function processFile(file: any) {

const classes = file.getClasses|();
const compiled = await Promise.all (
classes.map ((classDeclaration: any, index: number) =>

compileClass(classDeclaration, index)
)
)5
return { file, compiled };

}

async function ensureDistFolder () {
try {
await fs.access (distFolder);
} catch (e) {
await fs.mkdir (distFolder);
}
}

async function writeFile(file: any, compiled: string[]) {
await fs.writeFile(
"${distFolder}/${file.getBaseNameWithoutExtension()}.sol",
compiled.join('\n\n")

) ;



}

(async () => {

await ensureDistFolder():;

const processedFiles = await Promise.all (
files.map(file => processFile(file))

) ;

await Promise.all (
processedFiles.map(({ file, compiled }) =>
writeFile(file, compiled)

IDNON:

/* ®ainn worker.ts */
import { parentPort } from 'worker threads';

import { ClassParser } from "@/parsers/class-parser";
parentPort?.on('message', (data: { classDeclaration: any, index:
=>{

const { classDeclaration, index } = data;

const contract = new ClassParser (classDeclaration) .compile();

const pragma = index === 0 ? "pragma solidity 70.8.0;" "y

}) i

parentPort?.postMessage (" ${pragma}\n\n${contract} ) ;

number })



JIOJIATOK T

Crnaiiau npe3eHTartii

TypeScript pnsa po3po6ku
CMapT-KOHTpaKTIB
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[ocnigxeHHs MOXNVMBOCTEH MOBM NporpamyBaHHa TypeScript ans
PO3pO6KM CMAPT-KOHTPAKTIB Ta aHaNi3 NOKPALLEHHS IHCTPYMEHTIB

komninsaui Typ ript nporpam 8 Solidity

Kpasuos Irop, Odatexko Aptem IM3m-23-3, KabaHik HOpin [M3m-23-2

Haykosuit kepisuuk: MAPTH Cepri, goy. Kadegpu Ml

LHocnipxeHHs

AKTyanbHIiCTb Ta CTaH PO3BUTKY ranya3i

CTpPIMKMIA pO3BUTOK dAPPS BUMArae HOBUX IHCTPYMEHTIB
Solidity € pomiHyto4oio mosoto gna EVM. TypeScript —
cTaHgapT ans iHdpactpyktypu dApps. Lleit gyaniam cTeopto
noTpeby y HaaiHIi B3aEMoA|l Ta KoMninaLil

BU3HaueHHs HaNpsAMY JOCHIXKEHHS

BusyeHHs iHTerpayil TypeScript y po3pobky cMapT-
KOHTpaKTiB ansa EVM. AHani3 iICHYIO4MX IHCTPYMEHTIB
B3aemofii 3 Solidity. O6rpyHTYBaHHA BUKNUKIB Ta NEPCNeKTUs
npsmol komninayii TypeScript y Solidity.

06'eKT gocnigXeHHs

Mpouecu po3pobku Ta komninayji N3y 6nok4eitH
cepeposuLyl. Bzaemopais M TypeScript Ta Solidity
HCTPYMEHTapIi B3aeMOfii Ta TEOPETUYHA MOXIUBICTb

TpaHckomninauii TypeScript y Solidity ana EVM.




Ornsag nitepatypu (aHanoris)

OcHOBHI g)xepena Ta Teopil Baxnuei npakTU4Hi g)xepena

KoMninbopobyayBaHHA (NeKCUYHWIA, » Hardhat, Truffle, ethers.js
CUHTaKCUYHWiIA aHan:3). BipTyaneHi TypeChain, Abitype, Wagmi, Viem
MaLlmnHK BnokyerHy (EVM) ; A -

Azle pns ICP, AssemblyScript ans
dopmansHa sepudikauia cMapT WASM
VWASIV

KOHTPAaKTIB Ta KOMNIIATOPIB.

lMporanuHu y HasBHUX
BOCRIgXEeHHAX

B‘/J,CyTH\CTb 3piol Ta WMPoKo
npuitHATO! KoMninayi TypeScript y
Solidity. ®yHgaMeHTanbHUiA

CeMaHTUYHWIA PO3pUB Ta

obmexenHs EVM. HeobxigHicTb
NoAanbLINX TEOPETUYHNX

BOCHIKEHD

NMocTaHoBKa 3agavi

Mpo6bnema
HepoctatHs iHTerpauis Ty ript y Solidity. BiacyTHicTb
npsmMoi komninawi. CKnagHicTs po3pobKu, KOrHiTuBHE

HABaAHTAXEHHA.

OuikyBaHi pe3ynbraTtu

BcebivHuiA aHani3 NOTOMHOro craHy Ty ript y Web3.
OKpecneHHs TEOPETUYHO! NPOranuHK Ta TEXHIYHNX
BUKNMKIB. DOPMYNIOBAHHSA KOHLENTYaNbHUX Nigxogis Ta

pekomeHgauin.

Bnnue
3aKknageHHs OCHOBM Anst MalbyTHIX peanizauii.
MigsuieHHs edeKTUBHOCTI Ta 6e3nekn po3pobku cMapT

KOHTPAaKTIB




MeTtopgonorisa

MeToau gocnifxKeHHs BUKOpPMCTaHUI IHCTPYMEHTapiit Ta TeXHONO il

TeopeTuyHMWi1 aHani3 nitepatypu Ta nybnikauin KomninaTtopu: tsc, solc
MopisHanbHUiA anania TypeScript Ta Solidity. CucteMHui ®peiimeopku: Hardhat, Truffle
aHani3 apxitektyp Web3-iHcTpymeHTiB. MeToau iHAYKL Ta

AefyKu

BibnioTeku: ethers.js, web3.js
lenepauis Tunis: TypeChain, Abitype, Wagmi, Viem
AHani3 kopy: ts-morph, reflect-metadata

Doceig npoekris: Azle, AssemblyScript

ApXxiTeKTypa cucteMu Ans NpoBepeHHs

eKCrnepuMeHTaNlbHOro AOCNiAKEeHHA

Y KOHTEKCTI Ub0ro 6yN0 po3pobaeHo NpoTeTUN NPOrpaMHOro 3abesneqeHHs, Wo npriiMas Ha Bxig TypeScript Kog, HanucaHKiA
cnewjaneHKmM 06pasom. BiH NpoxoguTe Hepes NPoLEC NapcuMHry ANA OTPUMYBaHHSA AST-AepeBa, 3aBAAKK AKOMY MOMHA
OTPUMATK rONOBHI NporpaMHi Byanu TypeScript Knacy | nepeTBopuTK Horo Ha Solidity KOHTpaKT

TypeScript Compiler API

Po6oTa 3 abCTPaKTHUM CUHTAKCUYHUM AEPEBOM

Structures

06pobka Tunie

MepeTBopeHHA AST By3NiB Ha Solidy KOHTpaKT

MomnuaicTe 0BpobaaTK NapanensHo gekineka TypeScript dainis

ith GRRARNA




Onuc nporpaMHoro 3a6esneyeHHs

Mpouec po3pobku € ribpuanum. MoegHye Tpaguuite M3 Ta 6n10K4eiiH-po3pobky

CMapT-KOHTpaKTH

Norika dApp, TeCTH, CKpUNTH
®periMBOPKU po3pobKu
B3aemopis 3 6nOKYENHOM
leHepauis Tunoeux dainis

AHani3 kogy

MicT npoeepeHoro

MeToam =

MopiBHAABHKWIA aHaNi3 MOB,
CHCTEMHMWIA AHANI3 IHCTPYMEHTIB,
TEOPETHUYHWIA aHANI3 apXITEKTYp

MocnigoBHICTE

TeopeTu4He oBrpyHTYBaHHA, aHani3
thyHAAMEHTANBHWX MPUHLMNIB, BUBYEHHS
Nigxogis, BUZHAYEHHA NPOranuH

Solidity

TypeScript (Node.js)

Hardhat, Truffle

ethers.js, web3.js

TypeChain, Abitype, Wagmi, Viem

ts-morph, reflect-metadata

eKCMepuMeHTYy

BxigHi aaHi () KpwTepii ouinkn

Kogwm TypeScript, Solidity, ABI Tunoea besneka, edheKTUBHICTL
chalinm, foKkyMeHTaLiA B3aEMOAIl, CKNAHICTb po3pobkn,
HCTPYMEHTIB, HayKoBsi nyBnikau. NOTEHUiNHI BMTPATHK rasy, 4ocsig

po3pobHKKA.

BumiploeaHHA

AKICHWIA XapakTep (OUiHKa CKNagHoCTI, Nnepesar).
NPAKTUYHKMX KinbKicHI NOKA3HWKK BIACYTHI.




AHanis oTpyMaHux
pe3ynbraTiB

JocnigxeHHs NigTBepauno akTyanbHiCTs TypeScript y Web3-po3poby,

1 2

AxTyanbHicTb TypeScript BigcyTHicTb npAMOl
MNMigTBepAXKeHOo MOoro BaXxXnusy ponb ALY
y Web3-po3poby, Hemac 3pinoro piweHHs ana

TypeScript B Solidity

3

MNMapanenbHa KoMninayia
MparMaTtuyaHMii Ta epeKTUBHUMN
nigxig, ane He ycysac

CEMaHTUHHOIO po3puMBYy

PCBy!‘leaTM BN/INBAKOTb Ha ICHYIOYI Teopll, NIATBEPDKYHOHUN BaXJIMBICTb
NPpOMDKHWUX NpeacTas/ieHb MocunwerTbes (bOKyC Ha BAOCKOHAanNeHH!
HCTPYMEHTIB Ansa TunobesnevyHo! B3acmogii. MamnbyTHi gocnigxeHHs
NOBUHHI 30CepeKyBaTUCH Ha IHHOBALIMHUX NiAXOAaX A0 CEMAaHTUYHO
TpaHcnsyi Ta onTumisauil ans EVM

Miacymku

PeanicTU4HICTb pe3ynbTaTiB

BigobpaxaloTb noTouHuit ctaH Web3-po3pobku. Mpsma komninsuis TypeScript y Solidity Hapasi He ¢
NPAKTUYHUM PiLLEHHAM.

KopuCHICTb AoCnig)KeHHA

YiTKe OKpeCcneHHA TeOPeTUHHO! NPoranuHu. [JOpoXHs KapTa Ana ManbyTHIX
HHOBaUiW. DOKYC Ha NePCNeKTUBHUX HanpPsAMKax

MoOXXNMBUA PO3BUTOK AOCHIIKEHb

[13aiiH Ta NPOTOTUNYBAHHSA NPOMIKHUX NPeacTaBneHb

(IR). Po3pobka gocnigHULUbKUX KOMNINATOPIB. IHTerpayis
dopmansHoi Bepudikaui. Komninayis TypeScript y WASM
ans 6noK4YeinHB
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JIOJIATOK JT
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JIOJIATOK E

Pe3ynbrar mepeBipku Ha akaJIeMIYHHN TIariaT
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JIOJIATOK K

ExcriepTHHII BUCHOBOK pe3yJbTaTiB MEePeBIpKH KBadidikaiiifHOT poOOTH Ha

BiMOBIAHICTh opopmieHHs Bumoram JICTY 3008: 2015

ExcneprHuii BHCHOBOK pe3y/ibTaTie Nepeplpkd Kpaiigikaminoi poboTu

CTVIEHT nporpasMmoi sencpii M3m-23-3
(mocoga) [ cndscypa) (rpym)

OdpaTenko Aprem Oneroeud

b, e S

JavBaACHHA

Cropinka

Myuscr JICTY
ID0R-2015

InncT nynkTy KBAMMIKAIIHOT
poboTH
1 2 3

7.1 Barasaiil mo a0

7.3 Hymepauin cropines BTy
7.4 Hymepanis poinisie, niapoitis, nyeETIE, nianyeeTie
7.5 Pucvukn
7.6 Tabunui
1.7 llepeaixn
7.8 lpumiTkn
7.9 Bumnockn

T.10 Mopuyian 7a_pisnsnns
7.11 Mocuaanusa

7.13 Conmcox anTopis
7.14 CxopoueHHA T VMOBHI_NOIHAKH
7.15 JogaTku

FAYEARCHE HCM3IE

Excnepr Onena OJIIHHUE
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