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OnmcanHoe B paboTe aKTOPHOE pacUIMpeHre J00aBIIIeT aBTOMATHYECKH pachapauieBaiomuecs (QyHKINO-
HallbHbIe KOHCTPYKIMH B YHUBEpCAJbHBIN s3bIK Java. HeoOX0aMMOCTh TaKOTO pacIIMpEeHHUs! BbI3BaHA CIa0oi
MPUCIIOCOOICHHOCTRIO s3bIKa Java K HAIMCAHHUIO MapaUICIbHBIX MPOrpaMM. AKTOpHAs MOJEIb, HOACPKHUBAC-
Masi pacIIMpPEeHUEM, YCIENIHO MPUMEHSETCs] B (DyHKIMOHAIBHOM SI3bIKE MapajuIeIbHOIO HpPOrpaMMHUPOBAHUS
Erlang. B kauecTBe cpeacTBa co3maHus pacuimpeHus Obiia BIOpaHa cpea MeTa-nporpammupoBanus MPS, uro
TIO3BOJIMJIO ABTOMATHUYECKH MOIYYUTh WHTEIPUPOBAHHBIE CPEJICTBA Pa3paOOTKH ISl IPUMEHEHUS PaclIMpeHUs
1, KpOME TOT0, JOCTHYbh COBMECTUMOCTH C IPYTUMH SI3IKOBBIMH PACIIUPEHUSAMH, CO3AaHHBIMHA B cpene MPS.
KaioueBble cii0Ba: akTopHast MOJENb, IPOOJIEMHO-OPHEHTHPOBAHHOE PACIIUPEHUE, TAPAJUIEIbHOE IIPOrpaMMU-
poOBaHmHe, SI3IKOBO-OPHEHTHPOBAHHOE IPOIPaMMHUPOBAHHE

BBeaenune

B Hacrosiiiee Bpemsi pacTeT akTyallbHOCTh pa3pabOTKU MapalljieNbHbIX MPOrpaMm. ITO
CBS3aHO C TEM, YTO JaJbHEHIINUNA POCT MPOU3BOJUTENILHOCTH BBIYMCIUTENbHBIX CUCTEM OoJiee
HE MOJKET JOCTUTaThCsl yBEIMUEHUEM TAKTOBOM 4acTOTHI IIPOLIECCOPOB, U INIABHON TE€HACHIIU-
el CTAaHOBHTCS yBeIMYCeHUE uncia saep B cuctemax [1]. Ho mist Toro, 4to0bI mporpaMma Bbi-
HOJHsIACh Y3PPEKTUBHO HAa HECKOJIBKHUX Apax, OHA J0JDKHA ObITh HAIMCAaHA C IPUMEHECHHEM
TEXHHK MapajyIeIbHOTO MPpOrpaMMHUpoBaHus [2].

VHUBepcallbHbIE MMIIEpaTUBHBIC S3BIKM TporpammupoBanus [3], Hambomee pacmpo-
CTpaHEHHBIE Ha CETOJHSIIHUNA J€Hb, XOPOIIO MOAXOAST AJIs pealn3alii MOCIe0BATEIbHbIX
QITOPUTMOB, HO IUIOXO MPHUCIIOCOOJEHBI AJIS HAMCAHUs alrOPUTMOB MapauleibHbIX. JTO
CBS3aHO C TEM, YTO MporpamMma, HalMcaHHas Ha UMIIEPaTUBHOM SI3bIKE, [TPEICTaBIsET cO00M
MOCJIEI0BATEIbHOCTh MHCTPYKIMN TPOLIECCOpY, U3MEHSIOMUX cocTosiHue namstu [4]. U3-3a
TOT0, YTO MOPSAJOK ATHX KOMaHJ 3a(pUKCUPOBaH, BHINOJIHEHHE MPOTPaMMBbl HE MOXET ObITh
pacnpeesIeH0 MeX1y HECKOJIbKUMU IpolueccopaMu. [1o3TOMy mporpaMMHCTBI BBIHYKACHbI
CaMOCTOSTENILHO pa30MBaTh CBOKO MPOTrPaMMy Ha MapauIeIbHO BBIMTOTHSIONIHECS MTOTOKH [5].

ABTOMaTHYECKOMY paclapajuIeIMBaHUIO XOpOIIO IMOAJAIOTCSA MPOrpamMMbl, HaIHUCAH-
Hble Ha (QYHKIIMOHAIBHBIX A3bIKaX MporpaMMmupoBanus [6, 7]. Ho GpyHKIMOHATBHBIC A3bIKH, B
OTIIMYME OT UMIIEPATUBHBIX, 3HAUUTEIILHO MEHEE PacIpoCTpaHEeHbl. TeM He MEHee, HEKOTO-
pbie (pyHKIMOHAIbHBIE KOHCTPYKIIMH B MOCJIETHEE BPEMsI CTalIM aKTHMBHO MPOHUKATH B yHU-
BEpCAJIbHbIE MMIIEpAaTUBHBIE S3BIKM IpOrpaMMHpoBaHMs. Harpumep, CTaHOBUTCS MHOILYJIsIp-
HBIM HCIIOJIb30BAHUE B MMIICPATUBHBIX SI3bIKAX 3amblkaHuil [8] mis 0OpabOTKH CHHMCKOB, B
HEKOTOPBIX ciay4dasx [9] 3To mo3BomsieT BBHIMONHATH aBTOMATHUECKOE paclapajieTMBaHUe 110
nanubiM [10].

B cBsi3M ¢ 3THMM €CTECTBEHHO MPOJNOJKHMTH aJanTaluio abCTpakIMi MapayienbHbIX
(GYHKIMOHATIBHBIX MPOTpaMM JUIsl UMIIEPATUBHBIX SI3BIKOB MporpammupoBanus. K Takum ad-
CTpaKLUsAM, B YAaCTHOCTH, OTHOCHUTCSI aKTOpHas Monenb [11], peanu3oBaHHas B si3bIKe HpO-
rpammupoBanus Erlang [12].

AxrtopHas mojens Obuta npemioxena K. Xptourrom, I1. bumonom u P. HTaiirepom B
1973 r. OHu BBENU MOHATHE aKTOpa — NPUMUTHBA MapalljIeNIbHbIX BBIYMCIEHUH, 00Iaatone-
IO MOTOKOM BBITIOJTHEHHS M CIIOCOOHOTO 0OMEHHMBATHCS COOOIIEHUSIMU C IPYTHMMHU aKTOPaMHU.
AkTOp oOpabarpiBaeT COOOIICHUSI W3 COOCTBEHHOW OYepeau COOOIICHUH W B OTBET HAa HHX
BBITOJIHSET M0JIE3HBIE ACHCTBHUSL.

Pa3zpaOoranHOE aBTOpamMM SI3IKOBOE pAaCIIMPEHHE MO3BOJIAET MCIOJIb30BaTh AKTOPHBIE
KOHCTPYKIIMHU TIPU MporpaMMupoBanmu Ha s3bike Java [13]. Ha puc. 1 npuBeneHsl npumepst
OOBSIBIICHUS THIIA aKTOPa, OOBABIECHUS COOOILIEHHS, CO3/1aHUSI HOBOI'O aKTOpa U MOCBUIKU CO-
oOmenus. V3 pucyHka BUAHO, YTO TAKOW KOJI CHHTAKCHUYECKHU MOYTH HE OTJIMYAETCS OT 00b-
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ABJICHUA KJlacca, OOBABICHUS METOJA, CO3/IaHUsI HOBOIO OOBEKTA U BBI30BAa METOJIA B SI3BIKE
Java. Ilostomy Java-mporpaMMHCTy MOTPEOYIOTCSI MUHUMAJIbHBIC YCHUJIMS JUISI M3Y4YCHHUS
CHUHTAKCHCa aKTOPHOI'O A3BIKOBOI'O PACIIUPEHUS.

public actor Namedictor |
Frmygs0e CA0AD
private String name;
public NamedActor (String name) |

public static void mainisString[] args) {

Hamedictor na = new Nameddctor ("Actor");

this.name = name; na.printlame ();  “cosdauue momopa
} OFLREREHUE COOBEHLR 1 Mnociusa coofuyenia

public void ]:ur'i/ntI-IamE[ IR}
Systen. out.println (this.name) ;

Puc. 1. Npumep cuHTakcuca

TpaauIMOHHO CO3[aHKE sI3bIKA WJIM SI3BIKOBOTO pactmupenus [14] Bxiarouaer B cebs
pa3paboTKy 00Iel HHPPACTPYKTYPHI A3bIKa: aOCTPAKTHOTO M KOHKPETHOro cuHTakcuca [15],
cucteMbl THIOB [16], omepaloHHO# ceMaHTHKH M T.J. sl 3TOro pealm3yroTcsi JeKcude-
CKUH, CHHTAKCHYECKHH U CEMaHTHYCCKHI aHAIU3aTOPhl, TPAHCISTOPHI U JIPYTHE YTUIIHTHL
CyIIecTBYIOT pa3IMYHbIe WHCTPYMEHTHI, MO3BOJISIONIUE YACTUYHO aBTOMATHU3HPOBATH ITY
nesreapHOCTh [17, 18].

B nacrosimiee Bpems i MoBbImeHUs () (HEKTHBHOCTH TPyAa MPOTPAMMHUCTHI UCTIOJb-
3yIOT MHTETPUPOBaHHbBIE Cpeibl pa3paboTku [19], obnanaromue 3HAHUSAME O A3bIKE MPOrPaM-
MUPOBaHUS W 3HAYUTEIBHO yCKopstomme pa3paboTky. [loaToMy co3maHue HOBOTO SI3bIKA
IpeJnoaraeT Takke co3ianre HHPPacTpyKTyphbl cpeipl paspadborku [20] ¢ pemakTopom, aB-
TOJIONIOJTHEHUEM KOJ[a, MOJICBETKOW OMMOOK, pedakTOpPUHTAMH, CUCTEMaMH BEPCHOHHUPOBA-
HUs U 1p. [TomuMo ToTO, YTO 3TA 3a/Mava cama 1o ceOe SBISIETCS PeCypcOeMKO u TpedyeT
BBICOKOKBUTH(DUIIUPOBAHHBIX Pa3pabOTUYMKOB, BO3HHKAET MpoOIeMa COBMECTHMOCTH pa3-
JIMYHBIX S3BIKOBBIX PACIIUPEHUI NPU MCIIOIB30BAHUU B paMKax oJHOU mporpammsl. [lof co-
BMECTUMOCTBIO IIOHUMAETCSI BO3MOXKHOCTH COBMECTHOT'O UCTIOJIL30BaHUSI KOMITIOHEHTOB, JTaXe
eCIli OHM co3IaHbl HezaBucumo [21]. Hampumep, pasnuunbie OHMOIMOTEKH IS s3bIKa Java
COBMECTHMBI, €CJIM MX KJIACCHI PACIIOJIOKECHBI B pa3HbIX TMakerax. OOecrneYnTh COBMECTH-
MOCTb SI3BIKOBBIX PACIIMPEHUN HECKOJIBKO CIIOJKHEE.

U3 cymiecTBYIOIIMX CPEICTB CO3IaHMs SI3BIKOBBIX Jiniib JetBrains MPS [14, 22, 23] no-
3BOJISIET OJTHOBPEMEHHO CO3/[aBaTh KaK COBMECTHMBIE SI3BIKOBBIC PACITUPEHHUS, TaK U S3BIKO-
ByI0 UHpacTpykTypy ans Hux. [lostomy umenno cpena MPS Obuta BeiOpaHa 11t co3maHus
aKTOpHOTO pacmmpeHus s3bika Java. Cpena MPS mocraBnsieTcss ¢ OOJBIIMM KOJTHYECTBOM
y>K€ TOTOBBIX SI3BIKOB U SI3BIKOBBIX PACIIMPEHHIA, MOIIEPKUBAIONIUX TOTOTHUTEIbHBIE KOH-
CTPYKIIMH: KOJIJICKITMH, 3aMBbIKaHUS, PETYJIIPHBIC BRIPAXCHHUS, padOTy C TaTaMH | Jp.

Bba3zoBbie nonsaTus pacumpenus Actor Language

CoznaHHOE aBTOpaMH SI3BIKOBOE PACIIMPEHHE MTO3BOJISET HUCIOIB30BaATh aKTOPHI HAPSTY
¢ OOBIYHBIMU 00BEKTAMU MPH IPOrpaMMUPOBAHUU Ha si3bIke Java. Jlekmapaius Tuna akropa,
MoJIIEp)KUBaeMasl paclIipeHreM, CHHTAKCUYECKH COBIAMAeT ¢ JeKiapanuel java-kiacca C
TOW JIMIIb Pa3HHUIIEH, YTO BMECTO KJIFOUEBOTO CJI0Ba «Class» mcmosm3yercst KIoueBoe CIOBO
«actory. Jlns tuma akTopa MOTYT OBITh ONPEIEICHBI KOHCTPYKTOPBI, MOJI M OOBSBICHUS TH-
oB o0pabarpiBaeMbIXx cooOmeHnid. CHHTAKCUC MOCTAEAHUX MOJIHOCTHIO COBITAJAET C CHHTAaK-
CHUCOM OOBSIBIICHUN OOBIYHBIX METOJIOB B sI3bIKE Java. AHAIOTUYHO, CHHTAKCUC OTIPABKH CO-
OOIIIeHN aKTOPY HE OTIMYACTCS OT CHHTAKCHCa BbI30Ba METOJIOB y 00bekTa. Ho, B oTimume
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OT BBI30Ba METOJIOB, OTIIPaBKa COOOUICHHUI MPOUCXOIUT ACUHXPOHHO: COOOIIECHUS MOMEIa-
IOTCSl B MHAMBHUYaJbHYIO OYepeb aKTOpa U MOCIEeI0BATEIbHO aKTOPOM 00pabaThIBatOTCSl.

ConeprxkaHne TIOTOKA B sI3bIKE Java — pecypCcoeMKHil TTpoIiecc, MoITOMY AT 00pabOTKH
COOOIICHNI aKTOPYy HE BBIJCIACTCS OTACIBHBIN dK3eMIUIsIp Kiacca «java.lang.Thread». Bme-
CTO ATOTO OTIIPaBKa BCEX COOOIICHUN BCEM aKTOpaM MPOMCXOJUT MOCPEICTBOM T00aBICHUS
cooOmieHnii B ouepeab ooiero aucrerdepa. Jucnerdep obiamaet myinom motokos [24], pas-
Mep KOTOpOro JInOo 3afaercs MpOrpaMMHUCTOM SIBHO, JTUOO BBIYHMCISETCS, UCXOMAS U3 YMcia
JOCTYIIHBIX sifiep B cucteme. [1o Mepe mosiBIeHUs] HOBBIX COOOIIEHUI B OUepeu AucieTyepa
U OCBOOOKICHHS MIOTOKOB M3 IyJia COOOIIEHUS MOCIEA0BATEIbHO U3BIEKAIOTCS U3 OYepeIu
i 00paboTku akTopamu. [Ipu 3TOM rapaHTUpyeTcs, UTO COOOIIEHUs, HallpaBJIeHHbIE OJIHO-
My U TOMY K€ aKTOpy, HE MOTYT 00pa0aThIBaThCs MApalIENBHO IBYMS Pa3HBIMH TOTOKAMH.
Taxum oOpazom, sMysupyeTcs 001ajaHie aKTOPOM OTOKOM YTIPaBJICHUS.

Ha puc. 2 npuBeieH npumep 0ObsBICHHS IBYX TUIIOB akTOpoB: «Ping» u «Pongy. Ilpu
otnpaBke akTopy «Ping» coobmienus «starty Mexay akropamu HauMHAETCs OOMEH cooOIe-
HUSIMH «PINg» U «pong». [locime oTmpaBku 3amaHHOrO mapamerpom «pingCount» uwmcia co-
obmmenuii aktop «Ping» ormpasnsier aktopy «Pong» cooduienue «Stop» u nmpekparaer pado-
Ty. B oTBeT Ha coobmienne «Stopy» aktop «Pong» taxke 3aBepiiaeT padory.

public actor Ping { public actor Ponig |
private int pingsLeft; public Pone( ) {1}
public Pingi) {} public vold pingiPing ping) |
public woid pongiPong pong) { System. out.println("Fong: ping "j;
if (this.pingsLeft-- >= 0) | ping.pongithis) ;
Syaten. out.printlni("Ping: pong"): }
pong.ping(this); public void stopi) |
} el=se | Systen. out. println("Pong: stop");
Systen. out.printlni("Ping: stop"); }
pong. stop il ) }

}

public volid start(int count, Pong pong) |
Systen. out.println("Ping: start"):
this.pingsLeft = count;
this. pongipong) ;

Puc. 2. Npumep 06bsBNEHNsT akTOPOB

Jlnist 3amycka oOMeHa COOOIIEHHSIME HEOOXO0IUMO co31aTh akTophl «Ping» u «Pong» u
OTIIPaBUTH akTOPY «Ping» coobienue «starty. Ko, BRIMOTHSIOMINN 3TH ACUCTBUS, U PE3YIlb-

TaThl Pa0OTHI ATOTO KO/a MPUBEACHBI Ha puUC. 3.
Ping: start

Ping: pong
Pong: ping
Ping: pong
Pong: ping

public static void maini(String[] args) |
Pong pong = new Pongi i
Ping ping = new Ping( );

Ping. starti(3, pondg ; Ping: pong

Pong: ping
Ping: stop
Pong: stop

Puc. 3. 3anyck obmeHa coobLieHnaMm Mexay aktopamun 1 BeIBOA NporpaMmebl
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O0padoTka coo01eHNI ¢ 3a1ePKKOI

SI3p1KOBOE pacmmpenue Actor Language mo3BoisieT ImpH MOChIIKE COOOIIEHHs yKa3aTh
MUHHMMAJIBHYIO 3aJIEPKKY, C KOTOPOH OHO J0JIKHO OBbIT 00paboTano. [[i1st 3TOro B S36IKOBOE
pacuiMpeHue BBeJicHa KOHCTpYKIus defer, kotopas MOXeT ObITh IPUMEHEHA K ONepaTopy Io-
CBUIKH cooOmieHus. B kauectBe mapamerpa koHCTpyKuus defer mpuHuMaeT BeIMYMHY MUHH-
MaJIbHOW 3aJIePXKKH, UL 3aJlaHMsI KOTOPOW MCTOJIB3yeTcsi BCTpoeHHoe B cpeny MPS s3biko-
BOe pacupenue Dates.

B sa3pikoBOM pacmupenun Dates mpexycMOTpeHbl CHelMalbHble POOJIEMHO-
OpPUEHTUPOBAHHBIE KOHCTPYKLUU Ui pabOTHI C JaTaMu, BpEMEHEM U IPOMEKYTKaMU Bpeme-
HU. B yacTHOCTH, OHO MO3BOJISET 3alKMCHIBATh MIEPUO/Ibl BPEMEHHU HArJIHO, YKa3blBas UX Be-
JUYHMHY U pa3MepHOCTh: «5 minutesy, «1 year».

[Mpumep ucnonb3oBanus koHcTpyKiuu defer mpuBenen Ha puc. 4: kox akropa Pong ot-
pellaKTUPOBaH TaKUM 00pa3oM, YTOOBI OCHIIKA COOOLIEHUsT PONY MPOUCXOMIIA HE Cpasy, a ¢
3a/IepP>KKOU B MATh MIJIJTUCEKYH/I.

public actor Pong |
public Pongi ) {}
public woid pingiPing ping) |
systen. out.println("Pong: pimg ";
ping.pongithis).defer (5 milliseconds) ;
}
public woid stopi ) |

Systen. out.println("Pong: stop");

}
}

Puc. 4. OtnpaBka coo0LLeHNs C 3a4epKKOW
OTi10:%eHHBIN pe3yJbTaT

B TpaaunmoHHOM 00BEKTHO-OPUEHTHPOBAHHOM MPOTPAMMHUPOBAHUH HEKOTOPHIE METO-
IIbl B pE3yJIbTAaT€ CBOETO BBHIMOJIHEHHS BO3BPAIIAIOT BHIYHCICHHBIC 3HAYCHUS. DTH 3HAYCHHUS
CTaHOBSITCS JOCTYTIHBI BBI3BIBAIOLIEMY KOJIy Cpa3y IO OKOHYAHUIO CHHXPOHHOTO BBIIIOJHEHHUS
TaKUX METOZOB. Tak MOXKET OBITh OPTaHW30BAHO B3aUMOCHCTBUE MEXTY BBI3BIBACMBIM U
BBI3BIBAIOLINM KOJOM.

[Tpu mporpaMMHpPOBAHUY C UCTIONB30BaHUEM aKTOPOB HET BO3MOKHOCTH HCIIOJIB30BATh
BO3BpalllaeMble 3HAYEHHs, TaK KaKk K TOMY MOMEHTY, KOTJla Oneparysi aCHHXPOHHON MOCHUTKU
COOOIIIEHNUsI OKa3bIBAETCS BBHIIIOJHEHHOM, CaMO COOOIIEHNE MOXKET ObITh elie He 00padoTaHo,
a BO3BpalllaeMOe 3HaU€HUE HE BBIYHMCIICHO.

st Toro 9To0BI BBI3BIBAEMBIM KOJI MOT ONOBECTUTH BBI3BIBAIOLIMIA KOJ 00 OKOHYaHWUHU
00paboTKH COOBITUS W TEepeaTh BBIYMCICHHOE 3HAUY€HHE, MOYKHO Mepe/IaBaTh BBI3bIBAIOLIHIA
aKTOp B KauecTBe mapamerpa cooOreHwus. [To okoHuannu 00paboTKH COOOIIECHNS BBI3IBAEMBIH
aKTOP JIOJDKEH IOCIATh BHI3BIBAIOIIEMY aKTOpPY OTBETHOE cooOuieHue. MIMeHHO Tak opraHuzo-
BaHHO B3aMMOJICHCTBHE B TIPUBEIICHHOM BBIIIIe ipuMmepe (puc. 2). OJHaKo TPU TaKOM TTOIX0/Ie
KOJI 00pabaTHIBAIOIIETO COOOIICHNE aKTOpa JODKEH «3HAThY» O CTPYKTYpE MOCHUIAIOIIETO CO-
OOIIICHUE aKTOpa, T.€. BOSHUKACT HeXKeaTelIbHas CUITbHAS CBA3aHHOCTH Koja [25].

YroObl 000TH 3Ty MpobIEMy M MO3BOJIUTH UCIOJIb30BaTh BO3BpalaeMble 00paboTuu-
KaMH COOOIICHWI 3Ha4YeHHUs, B SI3BIKOBOM pacimpeHun ACtOr Language cymecTtByeT mo-
JiepKKa MeXaHU3Ma OTJIOKEHHBIX pe3ysbTaToB. s 110060T0 COOOLIEHNs aKTOpa, TaK K€ Kak
U JUIA JTI000T0 METoJa B sA3bIKEe Java, MOTYT OBITh 3a/laHbl THUI BO3BPAIAEMOT0O 3HAUYCHHS U
HabOp reHepupyembIx uckimroueHnid. Kox o6paboTunka cooOImIeH s TOMKEH IN0O0 BHIYUCIUTh
3HaUY€HHE COOTBETCTBYIOUIETO THIIA, JINOO CTeHEPUPOBATH HCKIIIOUCHHE.

HayuHo-TexHuyecknit BecTH1K CaHkT-leTepOyprckoro rocyaapCcTBeHHOro yHuBepcuteTa 75
WMHPOPMaLMOHHBIX TEXHOMOMNN, MexaHukn u ontukn, 2010, Ne 2(66)



AKTOPHOE PACLUUPEHMUE A3bIKA JAVA B CPELJE MPS

OmnepaTop MOCBUIKH COOOIIEHHS MMeeT crienuanbueiid tun deferred, mapamerpusoBan-
HBII TUTIOM BO3BpalllaeMoro cooOiieHreM 3HaueHus. Hampumep, eciu o6paboTuuk coooliie-
HHS BO3BpalaeT 3HadeHue Tuma String, To aCMHXPOHHAs MMOCHUTKA 3TOTO0 COOOIIEHHS BEPHET
snayenue tuna deferred<String>. Mcnosp3ys 310 3Ha4YCHHUE, KOJI, MOCHUIAONIHIA COOOIICHUE,
MOKET OTPEICIIUTh ICHUCTBHUS KaK B CBS3H C YCIEIIHOW 00pabOTKOM COOOIIEHUS, TaK U B CBSI-
34 C BOSHUKHOBEHHUEM UCKIIFOUUTEIBbHON CUTyaluu. JIeHCTBUS 3a1at0TCS B BUAE 3aMbIKAHUI —
AQHOHMMHBIX (YHKIIUHA, SI3BIKOBAs MOAICPKKA KOTOPBIX OCYIIECTRBIISICTCS BCTPOSHHBIM B Cpe-
ny MPS pacmmpennem Closures.

Hcnonp30BaHue OTIIOKEHHOTO 3HAYCHUS MOXKET OBbITh MPOJEMOHCTPHPOBAHO HA IMPH-
Mepe mporpammbl penaktopa rpados. OnHol U3 QYHKIHI TAKOH MPOrPaMMBbI SIBIICTCS UTe-
uue rpados u3 ¢aiios, peannzoBanHoe aktopom GraphReader. Tlpu nosy4eHnn cooOeHns
read akrop GraphReader HaunHaeT BBINOIHATH JJIMTEIBHYIO OMEPAIIMIO YTCHHUS U pa3bopa
(daiina. Pe3ynbpraTom 3TOM onepaimu sBisieTcs dk3eMiuisp kiacca GraphModel, Ho B mporiec-
Ce BBIMOJHCHHUS OIepaliii MOXeT BO3HUKHYTh uckiaroueHue |OEXception. Yacts mporpamMmel,
ucnonb3ytoiias akrop GraphReader (puc. 5), moceutaer emy coobmienue read, a moxy4eHHOe
OTJIOKEHHOE 3HAYCHHE COXpaHseT B nmepeMeHHoi model. Jlanee ¢ momormipio onepatopa add-
Callback naznauaercs neiicTBUE B CBSI3M C YCIEIIHOW 00pabOTKO# COOOIICHUS, a C ITOMOIIBI0
onepatopa addErrback — o6paborunk uckmouenust IOException.

GraphFeader reader = new GraphFeader(); QEUHIPORNELI £MF06 MEmoda
deferred< GraphModel > model = reader.readinew File (" . fgraphModel . gqrph" )
model.addCallback ( {GraphModel result => frame, setGraphModel (resulti; }ir
model.addErrback { I0Exception & => -~ QEpRfoIKE Pes LI
J0ptionPane. shonMessdgelidlog(fileChooger, "Cannot open the file"i: }i:
- " oEpatomig wexmoverus IOException

Puc. 5. [lenctBus no okoH4YaHnio 06paboTkn coodLLeHns
3akIouyeHne

Pa3zpaGoranHoe aBTOpaMu s3bIKOBOE paciiypenue ACtor Language mo3BojsieT B MpH-
BBIYHOW JUIs1 Java-mporpaMMHCTOB MaHEpe HCIIOJIb30BaTh aBTOMATHYECKH pacriapauieiu-
Barommecss (QyHKIMOHAIbHBIE KOHCTPYKIMU. PacimmpeHue ympoiaer co3gaHue Mporpamm,
KOTOPBIC 3(1)(1)GKTI/IBHO HCIOJIB3YOT BO3BMOXXHOCTH MHOT'OSAJICPHBIX KOMITBIOTCPOB.

bnaronaps Tomy, uTo pacmupenue co3znaHo B cpeae MPS, nporpaMMHUCTBI UMEIOT BO3-
MOXXHOCTBb HCIIOJIE30BATh €0 COBMCCTHO C APYTHMHU A3BIKOBBIMH PACHIMPECHUSAMU STOH cpe-
nbl. B nanpHeiimem miuaHupyeTcst pa3BUTH s3bIKOBOE paciiupenue Actor Language xoHcTt-
PYKIUSAMU J171s1 HEOJIOKHMPYIOIIET0 aCHHXPOHHOTO BBOJa / BBIBOJA. DTO MO3BOJUT 3P (HEKTHUB-
HO HCIIOJIb30BaTh aKTOPHI B pa3paboTke BeO-puioxkeHuit [26], a Takke B MPUIOKEHUSX, UH-
TEHCUBHO paboTarouux ¢ ¢paiioBoil cucteMoil.
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