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N21: Legacy cuctembl @




N22: nyébaupoBaHune NOrmKu




N23: npocuM oAHO, a NoJly4aeM HeYTo MHoe Dt




% CBEPBAHK TEXHO/IOI'HH

O0OTKMU

AJIMHHDbIN LUKA pa3pa
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Paspabotumk nuwert framework

UHCTpYMEHT oTaaeTcA
B PYKu busHecy
busHec cam nuLler
aJIrOPUTMbl

% CBEPBAHK TEXHOJI0I'HH
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KntoyeBble ocobeHHOCTH HOBOro framework’a o oo

MoayabHble USMeHeHUs

Anroput™m npospayeH ang 6usHeca
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KnroueBble ocobeHHOCcTU HoBoro framework’a O

BbicTpoe BHeaApeHue UsSMeHeHUm

MexaHu3M aBTOTeCTOB
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PelwweHune




Domain-specific language P

General Purpose Language = GPL 3apgaumn npegmetHoit o6nactu (DSL)

if do-while l

- implements
b, e YnpolueHHas rpaMMaTmKa
final  switch
ivat —
instanczr(;\f/ae VEELlE N +

synchronized e

NMpeaMeTHasa eKCUKa

for
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be3 moaenu Hukyaa!

DSL ana pacyerta
o6beMa akBapuyma?
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Ila nerko: LWinpuHa * BbicOTa * N YG UHAa R —
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CeMmaHTHM4YecKada Moaenb

—

AKBapuym

* WUPUHA: YNCJIO
* AJIUHA: YNCJIO
® BbICOTaA: YNC/0
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A TaK v nerko?

@ CBEPBAHK TEXHO/IOI'HH
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CeMaHTMYeCcKas Moaesb TapnpUuKaLmm

* [lpoayKrt

* CepBUC

* Onepauus

* TapudHas ceTKa
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LLiar N21: BHyTpeHHui DSL Ha Scala @ s

if (knneHT.BUM)

else if (knneHt.6anaHc > 10000 and KAMeHT.Non == My>KCKOA)
else if (knneHt.6anaHc > 5000 and kaneHT.Bo3pacT < 30)

else if (cymmaBknapga > 100000)

else
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LLiar N22: BHewuHuu DSL - napcepbli

Scala Parser Combinators

(SNTLR




TpeboBaHUSA K UHCTPYMEHTY

* OTnagka

“J CBEPBAHK TEXHOJI0I'HH
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Tpe6oBaHUA K UHCTPYMEHTY

e Otnapka
* Framework TectupoBaHus

%j CBEPBAHK TEXHOJI0I'HH
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Tpe6oBaHUA K UHCTPYMEHTY

* Otnapka
* Framework tectnupoBaHus
* [lepeucnosb3oBaHUe Koaa

\“ﬁ’) CBEPBAHK TEXHOJI0I'HH
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Tpe6oBaHUA K UHCTPYMEHTY

* Otnapka
* Framework tectnupoBaHus
* [lepeucnosb3oBaHUe Koaa

* content assist, syntax highlighting, ...

&
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Bbi60op Language Workbench

xtezt o T




Bbi60op Language Workbench

T

Xtest

Tak Kak: Xtext 2.9.0 (06/11/2015) -
noaaep)Xka Web peanakropa




Xtes<t

* TeKcCTOBbIE A3bIKU
* [lapcep

* Moaenb ACT

* |IDE
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MepBblii NPOTOTUN - PEAAKTOP S

BHXOM. KoMUCCHA = DasoBaa_ cTaska(Bxog.xod BanwTh, BXO4.CYMM3a);

NbroTa = NoAYYWTb _AbroTHYW cTasky w3 MY(sxog.xol BanoTe, BXOL.CyMM3,

BbixO0 . KOMACCHA . NPUMEHNTE_Nb FIIIT_.'I.-"[: BoixOn. KOMACCHA, Nb FI:TEI:I ¥

BHXOJ . KOMWCCHA = BHXOL.KOMWCCWMA = @ =} BuxOO.kKoMWCCHMA + 8.5;

BhiXO0.BanoTa KOMWUCCWKM = 818;

pesynbTaT [BHXOA.BaNNTa KOMWCCWKW, BHXOL.KOMWCCWA];
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MepBbiit NPOTOTUN - TECTUPOBAaHUE

&9 Napamerpe Tecta 52

TEEKCT ANA NOWUCKEA

Hazeanue

4 BxoaHeie
KOA_BANHTLI
HanpaeneHHE_Nepescaa
HOMED CHETA NOAYYATENR
CYMM3

4 BenogHele

E4NHOTa_KOMWUCCHI
EOMHUCCHA

Tun

Uence yncno
Crpoka
Crpoxa

ApobHoe yncno

Uenoe uncao
ApoBHoe yncno

% CBEPBAHK TEXHOJI0I'HH

AHAYEHWE

810

15000

810
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MepBblii NPOTOTUN - TECTUPOBaHUE e

&9 Tectel npasun &3 e | OQ - = 8

TEKCT 4.N8 NOKMCEd

Hazeanune PesyneTat

4 [lepesogel
4 Odopmnedne nepesoga Co CHETA B APYTWE KPEGWTHEIE OpraHn3aLm
4 pepcuAl

4 | U} [ »
IHaueHne napamerpa "komuccna” = "10" He paeHo oxmgaemomy sHaveHuoe = "0.0"
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[ paMMaTUKA




'pamMMaTuKa Xtext

* EBNF = pacuunpeHHasa popmMa bakyca-Haypa
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'pamMMaTuKa Xtext

* EBNF = pacuunpeHHasa popmMa bakyca-Haypa
* OnpepensemM TepMuHanbl. Hanpumep:

terminal fragment ALPHA: (‘a’..a’ | ‘A'..’A’);
terminal ID: ALPHA™;

&
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&

'pamMMaTuKa Xtext

* EBNF = pacuunpeHHasa popmMa bakyca-Haypa
* OnpepensemM TepMuHanbl. Hanpumep:
* Ha ocHoBe TepMMHANOB cO3AaeM HETepMUHabI

terminal ID: ALPHA™;
Var: name = ID;
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paMMaTUKa - CTPYKTYPbI

&

KJlueHM.JOKyMeHM.Aamda_BbIAAYU;

ObjectFieldAccess: variable = Var ("." objects += ID)*;
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[pamMMaTUKa - npucBamBaHue

% CBEPBAHK TEXHOJI0I'HH

KoMuccus := 0;

Assignment:
variable = ObjectFieldAccess ':=' value = AssignmentValue;
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[paMMaTHUKa - YCJIOBHOE NMPUCBanBaHUe

% CBEPBAHK TEXHOJI0I'HH

Komuccus := astoma = 810 => 0;

AssignmentValue: Branch;

Branch: (left = Or then = '=>")? (right = Value) delim=";'
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BHelwlHne pyHKLUUU

ObpalleHune K BHELLHUM
pecypcam
[TnwyTca paspaboTKou

% CBEPBAHK TEXHOJI0I'HH
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BHYTpeHHUe GYHKLUM

€«

/* BblaeneHmne cyMmmbl HAOC */

Bblaenutb_HAC 3to 4pobHOoe _yuncsio (cymma ato
npobHoe_uuncno) {

pe3ynbrat cymma * 0.18 / 1.18;

J
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BHYyTpeHH1ne pyHKUUU

cyMmma := 100;
HAC := BblaennTb. HAC(cymma); /% 15.254237.... %/

Yro npousomaer eciv nonpasmuTb Koz,
Bblaenutb_HAC()?

pe3ynbrat cymma * 0.18 / 1.18 + 100;
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Huuyero He npounsongert, TaK Kak inline

€@

cyMmma := 100;
HAC := Bblgennte_ HAC(cymma); /™ 15.254237.... %/

Bblaenutb_HJAC 310 ApobHOE_uuncsio (cymma 310
npo6bHoe_yucno) {
pe3yabrat cymma * 0.18 / 1.18;

J
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Inline dyHKUMIK - XOpoLLO /1N 3TO?

Xopoluo:

* Pabortatouee
NnpaBuJo He
c/JioMaetcs
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Inline pyHKUMI1 - XOpoLLIO U 3T0? Srm—

XopoLlo: [1noxo:
* Pabortatouee * UcnpaBaeHus
NnpaBuJio He OLLUMOOK TaK)Ke He

CJIOMa€eTCA NnoABATCA
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Inline pyHKLMI - XOpoLIO U 3TO? p—"

XopoLlo: [1noxo:

* Pabortatouee * UcnpaBaeHus
NnpaBuJio He OLLUMOOK TaK)Ke He
c/loMaeTcs NoSABATCS

Hy>XHa BepCUOHHOCTb PYHKLUN
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[Tpob6aeMbl MPU NPOEKTUPOBAHUM
rpaMMaTUKU — IeBas peKypcus




JleBas peKypcua

Xte

° CBEpXy BHMU3
* cJieBa HanpaBeo




[MpocTton npumep: 1+2+5+3+...

terminal fragment NUM: (‘0'.."9’);




[MpocTton npumep: 1+2+5+3+...

terminal fragment NUM: (‘0'.."9’);
Expression: Expression (‘+’) (Expression | NUM);
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[Tonyyaem s1eByr0 peKypcuio

terminal fragment NUM: (‘0'.."9’);
Expression: Expression (‘+’) (Expression | NUM);

Expression readExpression() {
left = readExpression(); // pexypcus
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N36aBasieMcs OT 1eBOI peKypcum

terminal fragment NUM: (‘0'.."9’);
Expression: NUM Subexpression;
Subexpression: (‘+’' NUM Subexpression | );

&
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[Tpo61eMbI NPU NPOEKTUPOBAHUM
rpaMmMmaTukum - backtrack




Heo4HO3HAYHOCTb TPAMMATUKU - OblJ10 TaK

;) CBEPBAHK TEXHOJI0I'HH

ycnoeuel => pesynbrarl;
yc/ioBue2 => pesynbrar2;

ycnoBueN => pesynbratN;
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Hanpumep

% CBEPBAHK TEXHOJI0I'HH

{

BO3pacT_KJUeHTa > 55 => 5;
6anaHc_KaueHTta > 10000 => 6;

54



[1o6aBuAK 3HaYEeHME NOo YMOJIYAHUIO

% CBEPBAHK TEXHOJI0I'HH

ycnoeuel => pesynbrarl;
yc/ioBue2 => pesynbrar2;

pe3ynbratN; /* 6e3 ycnosus */
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Hanpumep

€

BO3pacT_KJUeHTa > 55 => 5;
6anaHc_KaueHTta > 10000 => 6;

10;
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No6aBunu B rpammatuky DefaultBranch

Selection:
({(
branches += (ConditionalBranch | DefaultBranch)

(})
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No6aBunu B rpammatuky DefaultBranch

ConditionBranch:
Condition ‘=>' Result;

DefaultBranch:
Result;
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ConditionBranch naun DefaultBranch?

10;




Owmnbka - He pouaem po DefaultBranch

10;

ConditionBranch:
Condition ‘=>' Result;

DefaultBranch:
Result;
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Kak caenatb, 4tTo6bl paboTtano

Bkatoyaem onuutro backtrack = true

%} CBEPBAHK TEXHOJI0I'HH

ConditionBranch:
Condition ‘=>' Result;

DefaultBranch:
Result;
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MexaHM3M BbINOJIHEHUS




Ab6cTpakTHOoe CMHTaKcu4yeckoe [lepeBo

% CBEPBAHK TEXHOJI0I'HH

assignment
Value
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&

TpaHcaauua AST B Java
= STRING
Y TEMPLATE

(1) =
|

if (greater(/*6anaHc_kamnerta™/ f_Balance.apply(), 10000.0)) {
/*komucecua ™/ out_amountFee = new BigDecimal(“0.0");
else {
/*komucecuna ™/ out_amountFee = new BigDecimal(“50.0");

J
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DSL - ncnosiHseMbIn Ko,

—)

Java

org.mdkt.compiler
InMemoryJava Compiler

com.sun.tools.javac.api.JavacTooI

CA FEBABE 00
00 34

€«
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Runtime (AppServer, standalone, compute grid) <

CA FE BA
BE 00 00 34 - ClassLoader

1 | B




NHCTPYMEHTbI A1 HAaNnncaHus
kKoaa DSL




Xtext Web - pepaktop

ORrieN

i

CodeMirror

&

Xtest
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MexaH13M TecTUPOBaHUS S

BXO/J, BbIXOA

e cymMa: 550 * KoMuccua: 5.50
e BantoTa: 810 )




MexaHU3M TeCTUpOBaHUA

®yHKUMKU (peanbHblii BbI3OB)

6anaHc_no_c4yety(47501...)
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MexaHU3M TeCTUpOBaHUA

®yHKUMKU (peanbHblii BbI3OB)

6anaHc_no_c4yety(47501...)

=)

Pe3ynbrar

5000 ?
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MexaH13M TecTUPOBaHUS S

®yHKUMKU (peanbHblii BbI3OB) Pesynbrar

6anaHc_no_c4yety(47501...) 1 000 000 ?
)




MexaHU3M TeCTUpOBaHUA

dyHKummn (mock) Pe3synbrar

6anaHc_no_c4yety(47501...) 15 700
)




€«

[MyTb K oT/1aAKe - 10T TPAaCCUPOBKMU

<< 150 >> cyMmMa := << 150 >> nonyuuTtb_cymMmmy(Koa_onepauumn);
<< 0 >> Komucecug := << 150 >> cymma > 100 => 100;
<< 10 >> Komuceuns := << 150 >> komumceuna = 0 => 10;
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&

[MyTb K oT/1aAKe - 10T TPAaCCUPOBKMU

<< 150 >> cyMmMa := << 150 >> nonyuuTtb_cymMmmy(Koa_onepauumn);
<< 0 >> Komucecug := << 150 >> cymma > 100 => 100;
<< 10 >> Komuceuns := << 150 >> komumceuna = 0 => 10;

e Ilna otTnapaKu TeCcToB
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MyTb K OTAaAKe - 10T TPACCUPOBKM e

CYMMa := noayuyuTtb_cymmy(koa _onepauum);
KomMuccus := cymma > 100 => 100;
KomMuccus := 0=>10;

e [nda othagKu TeCctoB
* Nlna pa3bopa BbINOJIHEHUSA NpaBua Ha runtime



ToHKada rpaHb Mexxay DSL n GPL

Domain-Specific




cnonb3oBaHue DSL He Mo Ha3HAYeHUIO




JIutepatypa

* Implementing Domain-Specific Languages with
Xtext and Xtend - Second Edition - Lorenzo Bettini.
ISBN: 9781786464965

* Language Implementation Patterns - Terence Parr.
ISBN: 9781934356456

* The Definitive ANTLR Reference - - Terence Parr.
ISBN: 9780978739256




Q&A

id.volkov@gmail.com

ghostler.smbox@gmail.com
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