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B crarbe omnucwiBaeTcs MOJCJIb TIOCTPOCHHA TMPHUKIAJHBIX IIPOIrpaMMHBIX CHUCTEM C PEUCBLIM HHTCp(bﬁfICOM,
OCHOBAaHHAs Ha IPUMEHEHUU CEPBUC-OPUCHTUPOBAHHOM apXUTEKTYphl M MHKPOCEPBUCOB. Takol moaxon
OGCCHC‘H/IBaeT MHUHUMMU3AIIO PpACXOAOB Ha HWHTErpalydio pas3jMYHbIX MO pealnu3allui U IoAXOJaM KOMIIOHCHTOB B

€IMHYI0 MIPUKJIAJHYI0 TPOTPAMMHYIO CUCTEMY.

KaroueBble cji0Ba: peueBoil mHTEp(Eiic; cepBUC-OpUCHTUPOBAHHAS APXUTEKTYPa, MUKPOCEPBHCHI.

BBenenune

B cBsi3u ¢ OypHBIM POCTOM pBIHKa MOOHJIBHBIX H
BCTPOCHHBIX MPWIOKCHUH M CHCTEM, pa3paboTKaM B
chepe ympouieHHs BBOJA TEKCTOBOIO  3ampoca
uHbopManuK  ymensercs — OONbIIOE  BHUMAaHHe.
Hambonee mepCleKTHBHBIMH B 9TOH  CHTyalllH
SIBIIIIOTCSL pa3paOdOTKHU, CBSI3aHHBIE C paclo3HABaHUEM
pedH, — COBpeMEHHasi aJbTepPHATUBA PYYHOMY BBOIY C
Ki1aBuarypel. Kpome TOro, ronocoBoil BBOJ KOMaHI M
BOIIPOCOB AT BOSMOXKHOCTh UCIIOJIB30BaTh CHCTEMY B
KauecTBE  HMCTOYHHMKA  CIIPAaBOYHOM  MH(pOpManuu
OIHOBPEMEHHO c OCHOBHOH  JIESATEIBHOCTHIO
(mony4eHne CrIpaBKH NP BBIMOJIHEHUH TEXHUYECKHUX
paboT, yrpaBiIeHHH aBTOMOOMIIEM H T.11.).

Hcnonb3oBaHne OJHOBPEMEHHO C Paclo3HaBAHUEM
pEUeBOro CHHTE3a MO3BOJISIET CHU3UTh HArpy3Ky Ha
3pUTENbHYIO CUCTEMY IOJIb30BaTENs ITyTEM BOCIPHUATHUS
pe3yabTaTtoB paboThl CHCTEMBI HE 4Yepe3 rpaduuecKui
uHTep(eiic, a MoCPesCTBOM Tojoca.

OnHako B 9TOM HaIpaBIEHHU CYLIECTBYeM Macca
Pa3IUYHBIX IPOOIIEM:

e (Qojblmas BBYKCIWTENbHAS CIOXKHOCTH U
OTPOMHBIM 00beM 0a3 JTaHHBIX, HEOOXOTUMBIX JJIs
KOPPEKTHOTO PEIICHHS 3aady PacIiO3HABAHUS PEUH;

e Qomplmioe  pa3HOOOpasWe  HCIOJB3YEMBIX
MOOHWIILHBIX YCTPOWCTB M HHTEPHET-TUIAT()OPM.

OHHI/IM U3 BO3MOXXHBIX pCIIIeHI/Iﬁ MPpeOaOJICHU
YKa3aHHbIX pr[[HOCTCﬁ SBJIIACTCA IMEPEHOC Ha
yﬂaHéHHLIﬁ CCPBEP CUCTEM pPACIIO3HABAHUA U CHUHTE3a
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peun. B cBa3m ¢ oTMM Hambosiee IEpPCIEKTHBHBIM
BBIIJIIAUT TPUMEHEHHE AaKTHBHO PAa3BHUBAIOIIHUXCSA B
Hacrosiee BpeMsl OOJaYHBIX HMHTEPHET-TEXHOJIOTHH,
MO3BOJIAIONIMX  JIETKO ~ HapammBaTh 10 Mepe
HEOOXOMMOCTH  MPOU3BOJAUTEIBHOCTH U 00beM
HCTIONIBb3YEeMbIX 0a3 JaHHBIX.

Llenpto nmaHHOW paboThl sBIsAETCS pa3paboTka
MozfeNned M CpelICTB IOCTPOEHHS E€CTECTBEHHO-
SI3BIKOBBIX M PEUEBBIX HMHTEPPEHCOB K MPUKIATHBIM
crcTeMam, MyTEM HHTErpanuu Pas3INIHBIX
CYIIECTBYIOIIMX KOMIIOHEHTOB B €IMHYIO CHCTEMY Ha
OCHOBE MPUMEHEHHS MHKpPOCEpBHCOB. B KaudecTBe
OCHOBHOWM  Moenu  Obula  TIpUHATA  CEPBHC-
OpMEHTHPOBaHHAS apXUTEKTypa MIPOTPaMMHOM
cucremsl [Barry, D. 2003] ¢ mpumeHeHmeM moaxona
ncnonb3oBaHus MukpoceppucoB [Chris, R. 2014] [Sam,
N. 2015]. Hcrmonp3oBaHHE MHKpPOCEPBHCOB IIPH
MPOEKTUPOBAHUHM TMO3BOIAET 0€3 OMOTHUTEIBHBIX
3aTpaT MCHOJb30BaThb KOMIIOHEHTHI MOCTPOEHHBIE Ha
Oa3e oOmauHbIX TexHOJorui. Ha cerogusmnuii neHb
CYIIECTBYET psJ CIPaBOYHBIX CHUCTEM OOJaJarolInx
peueBbiM uHTepdeiicom (Siri, Voice Actions u n1p.),
OJTHAKO BCE OHH SIBJISIIOTCS 3aKPHITBIMH KOMMEPUYECKUMHU
NPOEKTaMH M HCIIONb30BaTh JaHHbIE HAapaOOTKH B
JIPYTUX MPOEKTaxX HE MPEeACTABIICTCS BOSMOXKHBIM.

1. CepBuC-OpHEeHTHMPOBAHHAS APXUTEKTYypa

B kauecTBe OCHOBHOTO MMOAX0/1a K MMPOCKTHPOBAHUIO
NPWIOKEHUH C €CTECTBEHHO-SI3BIKOBBIM HHTEp(ercoM
Obu1a BHIOpaHa CEpBUC-OPUEHTUPOBAHHAS apXUTEKTYPA.
Taxoit BBIOOD 00yCIIOBIICH ~ HEOOXOAMMOCTBIO



MHTETpalii  OOJIBIIOTO  KOJMYECTBA KOMIIOHEHTOB,
yYacTBYIOIIMX B paboTe ecTeCTBEHHO-S3bIKOBOTO
naTepdeiica. Ha cerogHsmHui JIeHb CYIIECTBYET
MHOXKECTBO ~ Pa3pabOTOK B cdepe eCTeCTBEHHO-
SI3BIKOBOTO ~ OOMIeHus, Oylib TO CHHTE3 pedH,
pacmo3HaBaHue, 00pabOTKM W mp. DTO MO3BOJSIET
MOCTPOUTh W3  MPEACTABICHHBIX  KOMIIOHEHTOB
CHCTEMBI,  O0JajgamMe  €CTECTBEHHO-SI3BIKOBBIM
uHTepdeiicoM, a BBHIOPAHHBIN MOAX0M OOECIEUUBAET
NErKYI0 HWHTETPali0 KOMIIOHEHT, MMOCTPOCHHBIX Ha
OTIIMYAIOIIMXCS ~ OpPUHOUIAX 32  cuéT  ciaboit
CBSI3AHHOCTH CaMHX KOMIIOHEHT. DTO IMO3BOJISIET TaKKe
OecnpensTCTBEHHO MEHSITh KOMITOHEHTBI Ha
aHaJIOTMYHBIE, HE MIEPECTPANBasi BCEr0 MPUIIOKEHHS.

CepBuc-opuenTupoBanHas — apxurekrypa (SOA,
aHrL.  service-oriented architecture) — MomymbHBIN
HOIX0l K pa3paboTke IPOrpaMMHOro obecredeHus,
OCHOBAHHBII Ha HCIOJb30BAaHUU PACIPENCIEHHBIX,
cnabo ces3aHHBIX (aHI. loose coupling) 3amMeHsIeMBIX
KOMITOHEHTOB, OCHAIIEHHBIX CTaHAapTHU3UPOBAaHHBIMH
uHTepheiicamu JUIst B3aUMOJICHCTBHS 1o
CTaHAAPTU3MPOBAHHBIM ITPOTOKOJIAM.

2. Ucnioaib30BaHHEe MHKPOCEPBUCOB

B xauecTBe moxaxoma npu ACKOMIIO3ULIMM JIOTUKH
NPWIOKEHHS Ha CEepBUCHI ObUT BBIOpaH MOAXO[
MHUKPOCEPBHCOB.

MuKpoCepBUCEl — 3TO ApXUTEKTYPHBIN CTUIIb, IIPU
KOTOpPOM  CIIOXHO€ TpPHWIOXKEHHE pa30uBaeTcsi Ha
MEJIKHUE, HE3aBHUCHMbIE MPOIECCHI,
B3alMOJEHCTBYIOIINE yepes METOJBI API,
HE3aBUCHMBIX OT SA3BIKa.

ApXWTEKTypa TPWIOXKEHHS IOCTPOCHHOIO Ha
MHKpOcepBHCax oOmazaer psjoM cBoiicTB. Bot
HEKOTOpbIE U3 HUX:

e pa3OueHne Ha KOMIIOHEHTHI Yepe3 CEPBHUCHI;

® CEPBHCHI ONPEENIIOTCS OM3HEC-3a/1a4aMu;

e JIOTHKA pealn30BaHa B METOAAX CEpBHCa, a Ul
nepefadd  COOOIICHMH HCHONB3YHOTCS MpOCTeHIIne
KaHaJbl Iepeiadm.

Kaxnapiit MuKpocepBHC peliaeT 3aja4yu, CBsI3aHHbIE
C €IMHCTBEHHBIM WM HECKOJIbKUMH Hepas3IeUMbIMU
obovexkramu  gomena (The Single  Responsibility
Principle [DeMarco, 1979], [PageJones, 1988]). Ilpu
ATOM JTI00OW CEpBHC, MO CBOEH HPHUPOAE, OTKPHIT IS
paclmmpeHus, HO €ro TpPyIHO MOIU(HIMPOBATS,
0coOeHHO He mMes joctyna K ucxomgHomy koay (The
Open Closed Principle [Bertrand Meyer, 1988]). B cuiy
TOTO, YTO CEPBHCHI B3aNMOICHCTBYIOT MEXIy c000ii 1o
KOHTPAKTy, TO UMEETCS BO3MOXKHOCTH 3aMEHSTH OIHY
peanmmzaruio  cepBuca, Ha gapyryio (The Liskov
Substitution Principle [Barbara, L. 1988]), ecu Tombko
OH COOTBETCTBYET KOHTpakTy. IIpu NpOEKTHPOBaHWUU
MHKpPOCEPBHCOB, TaKke Kak M B  OOBEKTHO-
OPHEHTHPOBAHHOM IIPOTPAMMHUPOBAHUH, UMEET CMBICIT
10 BO3MOXKHOCTH Pa3/IeisiTh CEPBUCHI Ha 00JIee MEJIKHE,
TEM  caMbIM  pealu3ys NpPUHLOUI  pa3JelieHus
unrepgeiico (Interface segregation principle [Martin,
Robert 2002]). Hy u 0e3ycioBHO, HCHOIb3yeMbIC
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MHUKPOCEPBHUCHl HE JOJDKHBI 3aBHCETh OT JPYrHX
ncnonb3yeMbix koMmmoHeHT (The Dependency Inversion
Principle [Robert C. 1996]).

Hcnonb3oBaHue MUKPOCEPBUCOB
CJICAYIOIUMU MTPEUMYIIICCTBAMU:

obnamaeT

. MacIITaOUPYeMOCTh -  MHKPOCEPBUCHYIO
aAPXUTEKTYPY OYCHB JICTKO MaCIITaOMPOBaTh;

. OTKa30yCTONYHUBOCTh - HaEXHOCTh
OCTUTAeTCsl 3a CUYeT 3alycKa JOTOIHUTEIHHBIX
TIPOIIECCOB;

. OOHOBIIIEMOCTh -  Majas  CBSI3aHHOCTh
CEepPBHCOB W WX OTHOCHUTENIFHAs MPOCTOTAa JeIaeT
MpoIlecC TECTHUPOBAHWUS W OOHOBICHUS TEXHOJIOTHH
JIOBOJIBHO IIPOCTOM 3a/1aueil.

OcHOBHast  TPYOHOCTb  MHpPH  HCIOJIb30BAHUU
ApPXHUTEKTYpbl MUKPOCEPBHCOB — pa30OueHue OuzHec-
JIOTUKM Ha HE3aBUCHMBIE CEpPBUCHI M OpraHU3alus
B3aUMOJICHCTBUS MEXKAY HUMU.

2.1. Pacno3naBanme pe4yn

Jnst pacrmo3HaBaHUMSA PEYCBOTO CHTHAlla B CHCTEME
UCIIONB3YEeTCSl KOMIIOHEHT, B OCHOBE KOTOPOTO JISIKHT
CepBUC  pacloO3HaBaHUS ~ pedd,  pa3paboTaHHbBIN
kommanueit Google.

Ha ceropnsiauii nenp xommnaunust Google siBisiercst
JHUJEPOM II0 MPEIOCTABICHUIO OONAauHBIX TEXHOJIOTHN
pacnio3HaBanust peun [Manjoo F., 2011]. B Teuenue
MOCJIEAHUX ISITH JIET aKTUBHO pa3BUBalach OOJIaYHAs
TeXHOJIOTHs pacrno3HaBanusi peun Google Voice, u x
HACTOSIIEMY BPEMEHHM  CYMIECTBYIOT  TEXHOJOTHUH
pacIio3HaBaHUsL pedyd Ul OOJIBIIMHCTBA €BPONEHCKUX
S3BIKOB, BKJIIOYas PYCCKMH, a Takxke SIMOHCKHHA u
KUTaWCcKUM  s13plkM.  OJHUM M3 HEMaJIOBa)KHBIX
KOMITOHEHTOB CHCTEMBI pacro3HaBaHui peun Google
Voice sBisercss oOydaromas BBIOOpKa 3BYKO3aITHUCEH
yesjoBedeckoro rojoca. Jns cucremsr Google Voice
WCTOYHUKOM TaKHX 3alicedl SIBISIFOTCS pas3lInyHbIe
cepBUCHl, mpenocTasisemble Google, ucmonb3yroIne
pedeBble TEXHOJOTMH, K HHUM OTHOCSTCS CHCTeMa
pacrmo3HaBaHUs pedd W KoMaHa B cucteme Android,
cepBuc aukToBKM muceM Google Mail, Tenedonnas
cnpaBounass cucrema Goog4ll wm gp. [Singhal, A,
2011]. Takum oOpazoM, oOydaromasi BbIOOpKa
MIOCTOSIHHO TIOTIONHSAETCS HOBBIMH 00pa3liaMH T'OJIOCOB
C UX OCOOCHHOCTSIMH, KaK TIIPOM3HOIICHHUS, TaK |
sddexramu, BHOCHUMBIMHU TEeXHUYECKHMHU
OCOOCHHOCTSIMM 3allUCH M Ilepelayd Tojoca Ha
pasnmuuHbIX ycTpoiictBax. K mpmmepy, B 2011 r
oOyuaromass  BbIOOpKAa Il QHIIMHACKOTO  SI3BIKA
cocrarmsia mpumepHo 230 wMipa  3ammcel  CIOB
M3BIICUCHHBIX W3 pealbHbIX 3ampocoB [Enge, E. 2011].
Jns  oOpabotkn Takux 00BeMOB  HH(pOpMAIH
Tpebyercst okoso 70 JIeT TPOIECCOPHOTO BPEMEHH,
OJJHAKO C HCIIOJb30BaHWEM OOJaYHOH TEXHOJIOTHH
Google BpeMst cokpamaercs 10 ofaHoro mHs [Singhal,
A., 2011]..

Ucnonszyemass MOenb pacro3HaBaHUsl BKIIIOYAET B
cebss TpPH YaCTH: AKyCTUYCCKYHO, JICKCHUCCKYI0 U
s3pikoBYt0 Mogenu [Enge, E. 2011]. Akyctuueckas



MOJIeNIb OTBETCTBEHHA 3a PACIIO3HaBaHHE (OHEM, OHa
YUYHUTBIBAET BCE BO3MOXKHBIC BApPUAHTHI MPOU3HOLICHMUS,
a Takke JpyrHe OCOOCHHOCTH, TakhHe Kak THI
UCIIOJIb3yeMoro  MHKpo(oHa  (KauecTBO  3alucCH),
(hOHOBBIE LIYMBI, BO3PACT U I0J TOBOPSILETO U MHOTOE
npyroe. Hanbonee BaKHBIM B JaHHOM CIIydae SIBISIETCS
00beM oOOyuarolieil BBHIOOPKH, YeM OH OOJIbIIe, TEeM
Jdydmre  OymeT — pesyabrar  pacmo3HaBaHusA. B
JIEKCUYECKOH MozenH (OHEMBI OOBEIUHSIOTCS B CIIOBA
Ha OCHOBE CJIOBapeil, B KOTOPHIX yKa3aHBI pa3IHYHBIC
BapHAHTHl IPOM3HOLICHHS CJIOB. SI3BIKOBas MOJEIb
OOBCIMHSET  CIOBA, HCIIOJNB3YsSd  CTAaTHCTUYECKHI
noxxon. Ha ocHOBe aHanm3a IIOMCKOBBIX 3alpOCOB,
TeKCTOB ~ VHTepHeTa  BBIIEIAIOTCS  BEPOSTHOCTH
B3aMMHOTO PACIIOJIOKEHUS CJIOB B PEIOKSHHUH.

B cocTaBe pa3paOoTaHHO MPHUKIIATHON TIPOTPaAMMEL
B IIpoIlecce PACHO3HABAaHUS pEud 3a/JeHCTBOBAHBI TPU
MHKpOCEpBHCa:

° CCPBUC 3aIKMCU U JCTEKTOP PEUH,

. CepBUC CXaTusi U 0OpabOTKH peyeBOro
CUTHala;

° cepBUC MO paboTe C paclo3HaBaHUEM pedH
Google;

Jetexrop peuu SIBISIETCSA HEOOXOAUMBIM
JIOTIOIHUTENIBHBIM ~ KOMIIOHEHTOM,  O0YCJIOBJICHHBIM
UCTIONIb3yEeMOU aApXUTEKTYpOr YOAIEHHOTO

pacro3HaBaHUS pedyd. B »ToM ciyyae kaHal mepemaqn
JaHHBIX (B HamieM ciydae WHTepHET-COenHEHNE)
SIBIISIETCS «OyTBUTOYHBIM TOPIIBITIIKOM,
OTPAaHMUYMBAIOMIIM MaKCHMaJIbHO BO3MOXKHBIH 00BEM
nepefadyn JaHHBIX B 3aJJaHHBIN IPOMEXYTOK BPEMEHHU.
[Tpu mepenade mo KaHamy CIWIIKOM JIJIMHHOTO OTpe3Ka
pedeBoro CHTHaJIa MIPOUCXOJIUT HEIOMYCTUMO
JUTNTENIbHAS 3aJiep)KKa OTBETHON pEeaKIMH CHCTEMBI
pacnio3HaBanus. Kpome TOro, mpu O5TOM BO3HHKAET
3HAYUTEILHBIN pHUCK MOJTy4EHUS OIINOOYHBIX
pe3yAbTaTOB pacro3HaBaHus. BBOJ KOPOTKHUX OTPE3KOB
peYd  BO3MOXKECH TIPH  HCIOJNB30BAaHHH  PYIHOTO
CTapTCTOITHOTO PEXHMa, MPEIOCTABIIEMOTO CHCTEMOMN
Google Voice. OmHako i pemIeHHs IOCTaBICHHON
37IeCh 3aJa9l CTEHOTpaUpPOBAHUSA YCTHOH peYd 3TOT
PEXUM OKasbIBaeTCs KpaiiHe HeymoOHbIM. OOBIYHO
JMUKTOBKA OCYIICCTBISICTCS KOPOTKUMH  (ppasamu,
3aKaHYMBAIOIIMMUCS Tay3amu. l[locie TpOU3HEeCEHHS
KaXJI0H W3 HHUX IOJIb30BaTellb, KaK MPaBUIIO, JKEIaeT
yOenuThcsl B TPABUIBLHOCTH PACIO3HABAHUA W TIPH
HEOOXOTUMOCTH ITOBTOPHUTH e€ OoJiee YETKO.

3amagya  JeTeKTOpa  peYd  3aKI0YaeTcs B
ABTOMATHYECKOH JIOKAJTM3AIMH TI0JIE3HOTO CUTHAIA, T. €.
B OINpEeAeNeHUM Hayajla W KOHLA IPOU3HECEHHOU
¢passbl. 9t0 obecrieunBaeT aBTOMaTHUYECKUH
no¢pazoBblii BBOJ peud. B skcmepuMeHTaNBHOMN
NPOTPaMMHON  CHCTEME HCIIOJb30BaHa OMOIHOTEKa
SPTK gns peamusanuu MeXaHU3Ma OINpPENENECHUs
Havyajga ¥ KoHma ¢paspl. [l 3TOro HpOM3BOJUTHCS
3alMCh HEOOJIBIIOTO OTpEe3Ka CHrHaja B KOJbBLEBOM
Oydep, mamee 3TOT OTPE30K MPOBEPSETCS HA HATWYHE
JacTOTHl OCHOBHOTO TOHA, M €CJIM TaKoBas HaXOIUTCH,
TO HAUYMHAETCS 3aIKMCh CUTHaANa B (aiil. AHAIOTHYHBIM
o00pa3om onpesiensieTcst KoHell (pa3bl.
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[TomyuyeHHBIH 1TOJIE3HBII CUTHAT B MOJYJE CKATUS U
00paboOTKN CHTHANA TOATOTABIMBACTCS ISl OTIIPABKH
Ha yHaJCHHBIA cepBep pacmo3HaBaHus peun (Google
Voice. [lns 3TOro curHajg KOOUPYETCS B OTKPBITOM
dopmare FLAC (Free Lossless Audio Codec). Ilpu
3TOM MPOMCXOAUT CXKATHE CHUTHajla KOJECKOM, YTO
YMCHBIIIAET 00BEM TNEepelaBacMbIX JAaHHBIX U, Kak
CJIC/ICTBHE, COKpAIaeT BpeMsl OXHMIAaHUS pe3yibTara
pacrio3HaBanus. lcnonb3oBaHue open-SOUrCe-Kojeka
UMeeT HW  JpyrHe  I[PEeUMyIIecTBa:  IIPOCTOTA
HCTIONIE30BaHHS CTOPOHHUMU pa3paboTdarkamu,
ennHOOOpa3me  MOIy4aeMoro cepBepoM  (opmara
MaHHBIX. KaKAplii KOMITIOHEHT MporpaMMBl padoTaeT
ACHHXPOHHO W HWMEEeT CBOM MYIbl MJaHHBIX IS
HUBEJIUPOBAHUS dPPCKTOB, CBSI3AHHBIX C 3aICPIKKAMU B
paboTe KakJOro KOMIIOHEHTa. Takue 3agepiKKu
TMOABJIAIOTCA KaK Ha OJTalle 3aluCu W KOAUPOBaHUA
pedyeBoro curHaja B (aii, Tak W OTHPABKH €ro Ha
yJlaJIeHHBIN cepBep.

3. DKcnepuMeHTAJIbHAS NPUKJIATHASA
nporpamma

Jnst  ouenku — mpeanmaraeMod  Monmenaw  ObLI
pa3paboTaH MpPOrpaMMHBIN KOMIUIEKC, 0ObeINHUBILHN
B cebe pan PEXUMOB (mpunoxeHuit)
JEMOHCTPUPYIOIIHX pasIHYHBIC ACIIEKTHI
UCIIOJIb30BaHMUs pEYEBBIX HHTEP(EHCOB.

B kauecTBe BXOAHBIX TPEOOBAHHH K MPOEKTY OBLIH
B3SITHI CIEIYIONIHNE MOT0KEHHS:

®  [POrpaMMHOE CPEJICTBO PEaTM3yeTCs] B BHJIC
npmwioxkeHus mog OC Windows, Linux;

e pabora ¢ NPOrpaMMHBIM CPEJICTBOM JIOJKHA
BECTHCh HE TOJNLKO B PYYHOM CTAPTCTOIHOM DPEXHME
(xak 310 MpenycMoTpeHo cucremoit Google Voice), HO
M B aBTOMAaTHYECKOM PEXHUME MYTEM JOMOIHUTEILHOTO
BKIIOUECHHsI B €r0  COCTaB  JICTCKTOpa  pedyH,
OTPENEIISAIONIeTO HaYalo U KOHEIl TOJI0COBOIO CUTHANIA,

®  [POrpaMMHOE CpPEICTBO JOJDKHO 00iamarh
MPOCTBIM U TOHITHBIM rpaduyeckuM uHTepdericom;

®  [POTrpaMMHOE Cpe/CTBO JIOJIKHO
XapaKTepU30BaThCsl MUHUMAIBHBIMU TPEOOBAHUAMHE TI0
YCTAHOBKE U HACTPOIKe.

B cBa3u ¢ 3TEM OBUIM BBIOpAHBI CICIYIOIIUC
CpeJCTBa peau3aluu:

] A3BIK TIporpamMmupoBanns C++ obecrmeunBaeT
MaKCUMAaJIbHYIO TPOU3BOAUTEIIBHOCTDL IIPHU 3aXBaTe U
00paboTKe pevueBoOro CUrHana;

e  OuOMMOTEKa TOCTPOCHUS TOJIH30BATEIHCKUX
uaTepdeiico Qt Quick mo3Bomster B Kpardaiimme

CPOKH pa3pabarbIBaTh KpoccraropMeHHbIE
TOJIb30BAaTEIbCKUE HHTEP(DEHCHI;
e Oubmmoreka OpenAL s peanusanuu

OJHOTUITHOW paboThl C ayAno YyCTPOWCTBaMH IOJ
Pa3IMIHBIMHE TUTaTGOPMaMH.

B oskcnepuMmeHTanbHONW  MPUKIAAHON  CUCTEMe
BBIJICTICHBI CIICTYIOIINE MUKPOCEPBUCHI:

L4 CCPBUC 3alIUCHU U ACTCKTOP PCUU;



e  cepsuc pabotsl ¢ Google Voice;

e  cepsuc pabotel ¢ Google Translate;

e cepBuc pabOTBl C CHHTE3aTOpaMU  peEyud
(Windows SpeechAPI, CMU Sphinx);

®  CepBHUC 3arpy3kH U 00pabOTKU rpaduvecKoro
MOJIB30BaTEIbCKOTO UHTEpdeEica;

®  CCepBUC JUHAMUYECKOW 3arpy3KH JIOTHKH
pabOThI PEIKUMOB;

e uup.

B  mpuiokeHMM ~— NPUCYTCTBYIOT — CIEIYIOIIUE
PEKUMBIL:

e Tenerpad

e  CKa3Ka

®  [EepeBOJUMK

®  KaJIBKYISITOP

CornacHo MHKPOCEPBUCHOMY TOJAXOAY KaxIblil
JIOTUYECKUIl JJIEMEHT CHUCTEMbI JOJDKCH MPEICTABIATh
co00I0 HE3aBHCHMYIO CYIIHOCTb, OOIIAIOIIYIOCS C
CHCTEMOM MTOCPEICTBOM aCHHXPOHHBIX COOOLIEHUN Min
cOOBITHH, B peanu3yeMoM IPWIOKEHHH 3TO Habop
CCpBHCOB, IEpEUNCICHHBI paHee. Pexumsl B
NPWIOKEHUH TPENCTABISAIOT COOO0I0 KOMIIOHEHTHI Ha
CTOPOHE KJIMEHTA, MCIOJb3yIomue (yHKINOHAIFHOCTD
CEpBUCOB. PeXMMBI pealM30BaHBl B BHAE OTICIBHBIX
moaynedt (HamucanHbix Ha QML) u moarpykaembix
JUHAMHYECKH TI0CJe CcTapTa ¢  HMHUIHAAIN3AIHNA
OCHOBHOTO TIpHJIOKeHHs. Takum o0pa3oMm, nepeyeHb U
JoruKa paboThl PeXMMOB MOXKET OBITh HM3MEHEHa 0e3
HEOOXOTMMOCTH TOBTOPHOW KOMIIUIALUN WM COOPKU
MPHUIOKEHHSI. DTO BO3MOXKHO Ollarojapsi AMHAMHYECKON
3arpy3ke MOIyJeH PeXHMOB M HMHTEPIpETalluu s3bIKa
QML wu JavaScript wucnonb3yeMbIX sl OMHCAHUS
Monyiei.

HpI/I TaKOM noaxoae TIPUIIOKEHNE MOXHO
JIOTUYCCKHU CTPOIro pa3fACJMTh Ha TPU OCHOBHBIX CJIOA:

e  cioi HOANECPKKU MHUKPOCEPBUCHOM
apXUTEKTYpbI (MHYPACTPYKTYpPa MUKPOCEPBUCOB);

®  CIIOM MUKDPOCEPBHUCOB;

e  CJIOM KIMEHTCKHX TNPWIOKEHHH (B paMKax
peanu3yeMoro MpUIIOKEHUS 3TO PEKHUMBI).

Hmxe mnpuBemena obmas cxeMa NPHIOKECHHS C
peam3ane MUKpOCEPBUCHON apXUTEKTYPHI.
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Pucynok 1 — O0mmas cxema CTPYKTYphI IIPUIIOKEHHS

Hwxke mpezncraBieH MoJib30BaTeNbCKUil MHTEpdEIC
MIPUIIOKEHUS:

Speech Apps x

[MaBHOe MeHIo O

Tenerpad
MpunorxeHue npeobpazyeT peys B TEKCT, Nepe

D Ckazka npo 6enoro 6bi4ka

{ MMepesogunk

Ckazats nu Tebe ckaaky npo Genoro Gelyka

lonocoroir napesonuMK

Kanekynatop

pacyeT paznuuHex dopmyn

PI/ICyH()K 2 — OCHOBHOE MEHIO TIPUIIOKEHUA

B npunoxennn peann3oBaHbl 0a30BbIe HACTPOUKH
aymo BXO/Ja W BBIXOMAA, SI3bIKa MHTepdeica U s3bIKa
I0JIB30BATEIIA:



Speech Apps x

) HacTpoitku O

YcrpoiicTeo ayano Bxoaa

H600 [Wireless Headset] Analog Mono v

YcrpoicTso ay,amo BeiXxoaa

HE00 [Wireless Headset] Analog Stereo v
AsbiKn
HNHTepgeiic
Py CCKKUIA v

CHnHTes peun

Russian v

PacnosHaBaHWne pedn

pycckEni A

Pucynox 3 — ba3oBble HACTPOHKHU MPIIIOKEHUS

B pexunme «Tenerpad» mnpuioxkenue Oyner
HOBTOPATH JIOOBIE CKa3aHHbIE IOJIb30BaTeneM (pasbl.
[Ipn 3TOM MPOMCXOAMT MX aBTOMAaTHYECKasl 3aIlich,
pacro3HaBaHHE W OTIPaBKa PACIIO3HAHHOTO TEKCTa Ha
BXOJI CHHTE3aTOpa Peyu:

Speech Apps X

‘__) Tenerpach (@)

TecT pacnozHaeaHWA peyn

Komneworep: MpueeT! Haunem patoTy.
MNonescsatens: [Npueet

MonbsoBatens: Kak nena
MNonescsatens: TecT paboTel Tenerpada

Pucynok 4 — Pexxum «Tenerpad»

B pexume «Ckazka» NpHIOKEHHE JTEMOHCTPHPYET
3JIEMEHTAPHBIN ANAJIOT B CTUJIE IOKYYHON CKa3KH:

Speech Apps X

) Ckaska npo 6enoro 6ei4ka (@)

Ckazka o Genom Gelvke

Komnelotep: Xovews? A Pacckamy Tebe ckasky npo
Genoro Gel4ka.

Monbsosatens: Oa pacckasku

Komnelotep: Tel Oa pacckamn, A da pacckaxu.
Xovews? A Pacckaxy Tebe ckazky, npo Genoro
Bel4Ka.

Monesosatens: TaHA

Komnelotep: Tel roeopuiue: TaHa, A roeopio: TaHA,
CrkazaTe nu Tebe ckazky? MNpo Genoro Geivka.
Komnbiotep: ®paza He pacnozHaHa, NoXanyncra
noeTopuTe.

r

Pucynox 5 — Pexxum «Cxazka»
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B pexume «IlepeBoguuk» MpUIOKEHUE OTIIPABISET
pacmo3HaHHBIH TEKCT Ha BXOJ IEpEeBOJYMKA, a
pe3ynpTar BBIBOIUT B (opME CHHTE3UPOBAHHOTO
TEKCTa:

Speech Apps x
D) Mepesonumk @]
PYCCKMIA e * American E... |v||Americane.. (¥

Komnetotep: Hello! let's start work!
Monesosarens: MpueeT

Mepeson: Hi

MonesoBatenes: Kak gena

Mepesoa: How are you
MonbsosaTens: KakaA celyac noroda
MepeBoa: What is the weather
MonbsoBaTens: ce4ac CONHEYHO

Pucynok 6 — Pexxum «llepeBoqumx»

B pexume «KaipkymaTop» peann3oBaH BBO/J
MareMaTnieckux (GopMyn M manbHeHIIMHA UX pacuéT c
BBIBOJIOM PE3yJbTaTa B BUIEC CUHTE3UPOBAHHOIO TEKCTA.

B [PHUIIOKEHHU pea30BaHbl 0azoBble
MaTEMaTUICCKUC OTICpalnu:

Speech Apps x
S ) Kanskynartop o

Mory paccunTaTe nlobyro dpopmyny

Komnerotep: Mory paccHntaTte niobyo dropmyny
Monesosatens: HailTH cymmy 2 1 5 BCe yMHOMWTE Ha 10
Komnelotep: (24+5)*10 = 70

Monesosatens: 2 + 2

Komnerotep: 2+2 = 4

MonbsoBatenb: 5 YMHOMWUTE Ha cymMMy 2 11 3 W NOOenUTe Ha 2
Komnelotep: (5%(243))/2 =12.5

Pucynok 7 — Pexum «Kanpkymstop»

3akiaouenue

[TpencraBienHass mMoxens pedeBoro uHTepdelica ¢
pa3OueHneM Ha OTAENbHBIE KOMIIOHEHTHI CO CTPOTO
3aaHHBIM  (YHKIMOHAJIOM, II03BOJISIET  YNPOCTHUTH
pa3paboTKy, a B JajbHEiIIeM — CONPOBOXKICHUE,
Pa3IMYIHBIX CHCTEM C PEYEBBIM HHTEepdeiicom.

KoMITOHEHTBI CHCTEMBI pacrio3HaBaHuUA W CHUHTE3a
peun 10 TEKCTY pEeaOCTaBIIAIOT KOHECYHOMY
TIOJIB30BATCIII0O BO3MOXHOCTh YCTHO 3aJlaBaThb BOIIPOC U
CJIbIIIAaTh OTBET Ha HEI0 OT CHUCTEMBI, a HE IIPOCTO
BBOJUTH BOIIPOC 4YEPE3 KIABUATYPY WU 4YUTATh OTBET C
9KpaHa KOMIIBIOTEPA. 910 ACJIa€T €CTCCTBCHHO-
SI3BIKOBOM HHTep(l)efIC CHIc Ooiee MPUBJICKATCJIbHBIM
JJIA T1I0JIb30BATCIIA.

PazOueHne cucTteMbl Ha OTACIBHBIC HE3aBUCUMEBIC
KOMITIOHCHTHI aacT BO3MOXHOCTbH HUHTETpaAn
CTOPOHHHX Pa3pabOTOK W MPOCKTOB, MPOHM3BOAUTH
MHTETPALMIO Pa3jIMYHbIX MOAXOJIOB U METOJOB B
paMKax OIHOTO MPOEKTa, YTO MO3BOJAET IPHEKTUBHO
MCIIOJIb30BaTh UX JIYUIINE CTOPOHBL.
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In work describes design approaches to make system
with speech user interface. Main flow is to use service
oriented architecture and micro services business logic
decompositions. Also describes components for text-to-
speech and voice recognition. Primary goal of this work
is making easy building applications with speech user
interfaces.

Main Part
Microservices is modern approach to build scalable
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flexible applications and computer services. This allow
to build application as ecosystem with independent
small services, called microservices. Microservice is
application component with weak relations and
performs only one business function.

There are three main layout in such applications.
They are: microservice infrastructure, list of
microservices and client applications. All this layout
communicate with each other via unified protocol. It
could be REST api, json api, xml api or something else.

Describe experimental system with a number of
examples of user speech interfaces. It include text-to-
speech, speech-to-text transformations.

Additional third-party component is natural Russian
voice input. For this component used Google voice
recognition service with made some changes. So
component can recognize non-stop user speech. Also
used as third-party component Google translate service.

Another important third-party component is voice
output. This component is top required for making
natural language interface friendlier for users. Also, as
previous component, it built in a traditional technology.
But some tasks are hard to solve in traditional ways, for
example correct detect the stress in words, sometimes
for this need understand meaning of text content, and
this could be solve by semantic approaches.

Conclusion

In the given paper short description of model and
methods for designing and prototyping natural language
interfaces with voice input and output.



