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B pabote omricaHa crienMaIn3MpOBaHHAS TEXHOJIOTUS Pa3pabOTKH pelnaTesieif 3a1ad WHTEIUIEKTYalIbHBIX CHCTEM IS
obmaunoii mnatdopmbl IACPaaS — Ha ocHOBe pacimpsieMoro penakropa oprpagos napopmanmu. Papabortka Begércs
C HCTONTb30BaHUEM HMHCTPYMEHTANBHBIX CEPBUCOB IUIAT(GOpPMBL. TeXHOJOrHs HampaBieHa Ha CHIDKCHHE 33 CUeT ee
TPUMEHEHHS TPYIOEMKOCTH pa3pabOTKN MHTEIIEKTYalbHBIX CHCTEM Kak O0NaqHbIX MYJIbTH-ar€HTHBIX CEPBUCOB.

KuroueBble ¢JI0Ba: UHTEIJIEKTYalbHbIE CUCTEMBI;
MPOTPaMMHPOBaHIE; 00JIauHBIE CEPBUCHI.

BBenenue

B HacToOs1IIee BpeMH MO>KHO KOHCTaTI/IpOBaTL
OTCYTCTBME TNPUHATOW B  KayecTBe  CTaHIapTa
TEXHOJIOTHH, NO3BOJIAOLLEH pa3pabarbiBaTh

JKU3HECTIOCOOHbIE HHTeNsIeKTyabHble cucteMbl (MC),
JOCTYyIMHbIe I[IMPOKOMY Kpyry mnonb3oBatesneil. Ilo-
OpeXKHeMy — OLIyLaeTcs ocTpas MOTpeGHOCTh B
cpenctBax paszpabotku MC, a Taxke B MOBTOPHOM
ucnone3oBaHuM KomnoHeHtoB MC [[puboBa u mp.,
2015a]. Ins pelieHrs JaHHBIX MPOOIEMHBIX BOMPOCOB
B obmactm  pa3paboOTKM W  COMPOBOXKICHUSA
xu3HecnocooHeix MC B paborax [['pubosa u np., 2011,
Gribova et al., 2013] npeasnoxkena obnauHas rarpopma
IACPaaS. Ona mnpenHasHayeHa sl oOecriedeHust
MOAJEPKKM Pa3pabOTKM, YMpaBJIEHUS W YIaJEHHOTO
WCTMOJIb30BaHUS TPUKIAAHBIX W HMHCTPYMEHTAJbHBIX
MYJbTMAr€HTHBIX OONaYHBIX CEPBUCOB (IPEXIe BCEro
UHTEJUIEKTYallbHbIX) M MX  KOMIIOHEHTOB 1S
pa3IMYHbIX ~ TpeAMeTHbIX  obnacteil.  Ilnardopma
npesocTaBIseT JOCTYII:

®  MPUKIagHBIM TOJb30BATENAM (CMELMaTUCTaM
B pa3NMUHbIX MpeIMETHbIX o0nacTsax) (B KadecTBe
peanu3anuu Mmogenn SaaS) — K IPUKIAaIHBIM CEpBUCAM;
e pa3paboTyuKam (B TOM YHCIIE KOJJIEKTUBAM):

— paspaboTuarkam TIPUKJIIATHBIX u
HWHCTPYMECHTAJIbHBIX CEPBUCOB U NX KOMITIOHEHTOB (B
KauecTBe peamm3anmyd Monmenu PaaS) — K

HHCTPYMEHTAJIbHBIM CE€PBHUCAM;
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MYJIBTU-ar€HTHBIE CHUCTEMbI; Ar€HTHO-OPHUEHTHUPOBAHHOC

—  YIpaBJsOLIUM UHTEJIEKTYalbHbIMU
cepBucamu (B KauecTBe peanuszauuu monenu CaaS)
— K cepBUcaM yIpaBieHHUs.

ITnardopma IACPaaS nonnepxuBaet:

e  0(a3oByl0 TEXHOJIOTHIO pazpaboTku
TIPUKJIATHBIX u CHeLnaTN3MPOBAaHHBIX
WHCTPYMEHTAIBHBIX (MHTEUIEKTYaIbHBIX) CEPBHCOB C
UCIOJIb30BAHUEM 6a30BbIX WHCTPYMEHTAIbHBIX
CepBUCOB  TIAT()OPMbI,  TOANEPKHUBAIOIUX 3Ty
TexHosnoruto [[‘pubosa u ap., 2015a, TumueHko u ap.,
2015];

e MHOXECTBO CrHeLMATN3MPOBAHHBIX
TEXHONOTUi pazpaboTku NPUKIIaHBIX u
CreLManTu3upoBaHHbIX MHCTPYMEHTaJIbHBIX

(MHTENNIeKTyallbHbIX) CEPBUCOB, C HCIOJIb30BaHHEM
CHEeUUaNIU3UPOBAHHbIX HMHCTPYMEHTAJIbHBIX CEPBUCOB
IaT(POPMBIL, TIOANCPKUBAIOIINX ITH TEXHOJIOTHH.

Crienanu3upoBaHHBIC TEXHOJIOTHH (IO CPaBHEHHIO
¢ 0a30BOi) M MHCTpyMEHTAJbHbIE CpENCTBA WX
MOAJEP)KKA C OAHOW CTOPOHBI, Kak MpaBHJIO,
HaKNla/bIBAIOT  OMpeelieHHble  orpaHudyeHus (1o
obnacTi MpUMEHEHUs /WK KJlaccy pelaeMbIX 3ajad)
Ha pa3pabaTbiBaeMble C UX UCIIOJIb30BAHUEM CEPBUCHI, &
Cc Jpyroii, 3a cueT ydera crnenuduKd TpoOIeMHOMN
obrmacth  W/WIM  Kjlacca  pemaeMbIX  3a1ad,
obecrieunBaroT Oojiee BBHICOKOYPOBHEBYIO TOIIEPKKY
pa3pabotkn  mociemHmx.  OmHOM W3 TaKuX
CHeLNaTN3UPOBAHHBIX TEXHOJIOT Ui SIBJISIETCS
TEXHOJIOTHS Pa3padOTKM MHTEJUIEKTYaJbHBIX CEPBUCOB
Ha OCHOBE pacuupsemozo pedakmopa opepagos



ungpopmayuu [I'pudosa u np., 2015b, I'pudosa u np.,
2015c]. OHa no3BousiseT co3AaTh CEPBUC, B MOJHOM Mepe

o0JanaroLuii (YHKLMOHAJILHOCTBIO u
MONB30BaTeNIbCKAM HHTEp(deiicoM penakTopa oprpados
nHpopmarmy, a TaKxKe JOTOJIHUTENEHBIMH
(DYyHKIMOHABEHBIMA n nHTepdeiicHbIMU

BOBMOXHOCTAMH. K HUM  OTHOCSTCS, Hampumep,
KOHTEKCTHO-3aBHCHMOE penaKTHpoBaHUe
MH(MOPMALIMOHHBIX PECYPCOB, TEKCTOBOE, TaOIMYHOE
unu rpaduyeckoe TpeAcTaBlIeHHE HMX (ParMeHTOB U
T.I.

B naHHOW paboTe OMUCHIBAETCS TEXHOJOTHS
pa3paboTku uxmezpuposarusix peuwtameneii 3aoay VIC
Ha OCHOBE pacUIMpseMOro peaaktopa oprpadgos
uHpopMatun. Humeepuposannvili peuwramens 3a0ay
BKJIIIOYaeT B ce0s MHOXECTBO B3aMMOAEHCTBYIOMINX
MeXay co0oii mocpencTBOM oOOMeHa COOOMICHUSMH

areHToB, I10JIb30BaTENIbCKUIL uHrepdeiic,
obpabaTbiBaemMble  COOCTBEHHbIE  HMH(OPMALMOHHbBIE
pecypcel u nH(popMaLMOHHbIE pecypchl,

npeacTapifoine MeTauHpopMaLio 00padaTbiBaeMbIX
BXOJHBIX M BBIXOJHBIX MH(OPMALMOHHBIX PECYPCOB —
(hopmanbHbIX MapaMeTPOB.

1. O0mue cBeneHUs 0 TEXHOJIOIHH

Texnonorust pa3paboTku UHTErPUPOBAHHBIX
pewrareneil 3amad MHTEJUIEKTYyalbHBIX CEPBHCOB Ha
OCHOBE  pacliMpseMoro  pejakropa  oprpados
uH(popMaLUK B 001IeM cilyyae BKJIIOYAET Te )Ke 3Tarlbl,
yro M 0a3oBas  TEXHOJOIWS  MHTErPUPOBAHHBIX
petuareneii 3aga4 [[pubosa u ap., 2015a, TumMyeHko u
ap., 2015]:

1. pa3paborka MH(MOPMALMOHHBIX  PECYpCOB
(0OpabaTeiBaeMbIX permaTesieM 3a/1a4);

2. paspaboTka petarens 3anad
WHTEJUIEKTYaJIbHOTO CepBHCAa W €ro CBSA3bIBAHUE C
(hopmanEHBIMU napaMmeTpamu, CcOOCTBEHHBIMH
UH(POPMALMOHHBIMU pPECypCaMU U TMOJb30BATEIbCKUM
unHTeppeiicom;

3. pa3paboTka areHTOB peluatess 3aaay;
4. pa3paboTka IabIOHOB COOOLIEHHUH;
5. pa3paboTka MoJIb30BaTeIbCKOro UHTepdeiica.

Otnuuust OMUChIBAEMOM CHCHI/I&J’[PBH[)OB&HHOﬁ
TEXHOJIOI'MU OT 0a30BOIi COCTOSAT B CJIEAYIOLIEM:

e Ha orame | JOMONHUTENBHO JOJKEH OBITh
pa3paboTaH WH(POPMALMOHHBIA PECypC CHEIHUATBHOTO
BUIa (Jie)Kamuii B OCHOBE MeXaHW3Ma pPaCIIVpeHUs
penaktopa oprpadoB wuH(pOpPMANUU), HA3BIBAEMBIIA
mabnuyeil coomeemcmeuil;

e  Ha 3Tane 2 B KauecTBe Kopmegozo acenma 1
areHta Humepgeiicnviii konmponiep pemarens 3aaad
JOJDKEH OBbITh yKa3aH areHT ClelUalbHOro BHIA, a B
KayecTBe MEpPBOT0 COOCTBEHHOTO WH()OPMAMOHHOTO

pecypca  nojbkHa — ObITh  yKa3aHa — mabnuya
coomeemcmeui;

e  Ha 3Tame 3 areHThbl, K KOTOPbIM BbIMONHAETCS
3anpoc HeTocpeaCTBEHHO yepe3 Tabnuiy
COOTBETCTBHI, pa3pabaTbIBatOTCS c y4eToM

crienabHBIX TpeOoBaHuil;
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° Ha 9JTame 5 co3maercs cmapmosas wiki-
cmpaHuya ~ VHTETPUPOBAHHOIO  peluaTtens — 3alad,
COIEP)KUMOE KOTOpOH B 00s3aTebHOM MOPAIKE
JOJDKHO BKJIOYaTh B ce0s (pUKCHPOBAHHYIO 4acTb,
(hopMupyemMyIo TIO OTIpeIesIEeHHBIM TTPABMIIAM.

2. Pa3zpabGoTka Ta0JMIbI COOTBETCTBHI

Tabnuya coomeemcmeuii tg — dT0 oprpad
MH(pOPMALMK, ONUCHIBAIOLINI KOHKPETHOE paclipeHune
penakropa oprpagoB nHpopmaun. OHa COMOCTABISIET
BepmuHaM oprpada MetanHbDopMarmu G oOpaleHus K
areHTam miatgopmbl IACPaaS s
(hopmupoBaHUs/MOIUPUKAIIH B npotecce
penaxktupoBaHus oprpados nHpopmauuu g, ..., g, (1>
1) ¢parmeHTOB mociHenHMX WIM JUIT OTOOpakeHHA

MOJIb30BATeNbCKOTO0  WHTepdeiica, OWIMYHOrO  OT
MPEIOCTABISIEMOTO penaKTopom oprpacoB
nH(popmMaLH. Oprpad, OMUCHIBAIO N

MeTauH(popMaLMio TabauL COOTBETCTBUIL, NpeacTaBiIeH
Ha pucyHke 1. 3mecb W janee HOTalLMSA PHUCYHKOB,
n3oOpaxaromux ~ oprpadel  MeTauHpopMalMU U
nH(popMaLuK, cortacoBaHa ¢ HOTALWEH, NCMONb3yeMOi
B paborax [[pmboa m mp., 2015b, I'pubosa u mp.,
2015c]. HawanmpHas BepmmMHa, WMeOMAs METKY
«CTpyKTypa TabiHIl COOTBETCTBHINY, 3aKpalleHa CepbIM
OBETOM. Hazpanus COPTOB M METKHM TEPMHHAJIBHBIX
BEpIUUH, MPEICTaBISAIOMIMX KOHCTAHTHbIE 3HAYCHUS
HEKOTOPOro  CopTa, M300pakeHbl HAa  PUCYHKe
KypCUBHBIM HauepTanueM. CreurdukaTopbl IyT UMEIOT
Clleylollie CUMBOJIbHbIE OOO3HAUEHUS: «KOMMA» —
«=», «BO3MOXHOE€ OTCYTCTBME» — «[=]», «B TOUHOCTH
oaMH» — «!», «HemycTas MOCNeA0BaTebHOCTEY — «™».
Ol"paHI/I‘{I/ITeJ’II/I AOyr MMEIOT CJICAYyHOINEe CHUMBOJIBHBIC
0003HAUCHUS: MOPOXKIACHUE» — «NEW», «CChUIKa» —
«I ef», Ecimm m3 BEPIIWHBI BBIXOAUT JIMIIb OAHA AyTra, TO
THII TAKOI'O Ha60pa ucexoaAmux Ayr — «CHUCOK» — Ha
PUCYHKE HE yKa3bIBa€TCH. Bep].HI/IHBI, TMpEACTaBJICHHBIC

MYHKTUPHBIMH ~ TIPSIMOYTOJIbHHKaMH, — TPUHAIJIekKAT
oprpady, MpeaCTaBIsoLEMY IpYTYIo
MeTauH(popMalMio, B JaHHOM ciydae — oprpady

MeTauH(pOpMaLKH, OMKUCBIBAIOILEMY CTPYKTYpPY areHTOB
mwiarpopmel  [ACPaaS. CumBonom A o0o3HaueH
CreuMaNbHblii TUN BEplIMH, CEMaHTUKAa KOTOPOro
noapoOHo onucaHa B padote [['puboBa u ap., 2015c].

Jng kaxporo oOpalieHMss K areHTy BeplInHa
«MHTEPAaKTUBHOE» TMPEACTABIISET JIOTMIECKUN MPU3HAK,
yKa3bIBalOIMA  HA  HEOOXOAMMOCTb  TOJNyUYEHMS
nHpopmMaLMKu OT mMoJb30oBaTeNsi npu padore Oioka
NMpOAYKLMi  areHta (MpU  TMOPOXKAEHWUM  W/WIN
MoaM(pUKALMK 3HAYE€HWS BEpIIMHBI oprpada Wiu
noarpada wuHpopmaumu g; (I < i < n), KOpHEBOU
BEpLIMHON KOTOporo oHa sisiercs). Ecnom yuactne
noJsib30BateNs TpeOyeTcs, TO JaHHAs BepLIMHA OymeT
MOPOXKIEHa npu (opmupoBaHUK TaOIHLbI
COOTBETCTBUH f;, B TPOTUBHOM Cilydae OHa
nopoXxaaTbest He OyneT. BepimHa «mapameTpbi» B g
npeacTabiseT coboii KOPHEBYIO BEpIUUHY
NpOU3BOJIbLHOrO oprpada MeTanH(poOpMalMH, KOTOpPbIH
OIUCBIBAET IIPOU3BOJIBHOE COAEPAKUMOE, KOTOpoe OyaeT
repeIaHo CTOPOHHEMY areHTy NMpu 00paieHn! K HeMy.
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Pa3pabotka WH(MOPMALMOHHOTO  pecypca, Kak
oprpada uHpOpMAILKH, TIPEACTABNIAIOIIET0 KOHKPETHYO
TaOJMWIly COOTBETCTBWIA, BBIMIONHICTCA IO CXEMe,
ommcaHHoit B pabote [[pmboBa m mp., 2015a]. B

KauecTBe MeTanmH(pOpPMAIWU HEOOXOOUMO  yKas3aTh
WHPOPMALMOHHBI  pecypc  «Cmpykmypa mabnuy
coomeemcmseuii.

3. Pa3paboTka pemare/is 3a1a4

Pa3paboTrka pemarens 3ajad MHTENJIEKTYyaJbHOIO
cepBHUCa BBITIONHAETCS MO CXEMe, ONNCAHHOW B pabore
[[pubosa u ap., 2015a]. OTMuus, NosBIAIOIMINECS HA
stane QopmupoBanus B ®onne mnardopmsl IACPaaS
uHpOpMaIMOHHOTO pecypca (oprpada wHpOpMaum),
MPE/ICTABIAIONIET0  NEKJIApaTUBHYIO  CHEUH(UKALIUIO
WHTETPUPOBAHHOTO (C MHYOPMALMOHHBIMU PECYpPCaMH,
npeacTaBA0ILUMHU MeTauH(pOopMaLHIo
oOpaOarbiBaeMblX ~ MH()OPMALMOHHBIX pECypcoB —
(hopmanbHBIMU napameTpami, COOCTBEHHBIMU
UH(POPMALMOHHBIMU pecypcaMM M TOJb30BaTeNbCKUM
uHTepdeiicom)  pelarenasd  3ajad,  COCTOSAT B
ClIeIyIOLLEM:

e KopHesoui acenm W areHT Humepgeiichvili
KOHmpouiep peareNs 3afaloTcs IMyTeM CO3IaHus
CChUIOK Ha WH(OpMaNMOHHBIM pecypc B DonHme

IaTQOPMBI [ACPaaS, NPEeACTaBIAOAN
JIEKIapaTUBHYIO cneun(puKanmo areHra
«Humepgeiichbrii KOHmponiep pacuupsiemoix

DPeOaKmopos uHgopecypcosy;

e  oOpabarbiBaeMble MH(OPMALMOHHbIE PeCypChl
3a1aroTes myTeM COo31aHMA CCBIJIOK Ha
UH(POPMALIMOHHBIE PECYpChbl, MPENCTABJSIOLINE X
MeTanH(popMmauuio (Mpu 3ToM areHT «Humepgeiichuiii

KOHmponiep pacuiupsemuix PedaKkmopog
unghopecypcos» BBITIOJTHSET oToOpakeHHe u
MOmU(pUKANHMIO TepBoro (MO TOPSAKY CO3MaHWSA

CCBUTOK) MH(OPMALMOHHOTO pecypca, B TO BpeMs Kak
OCTallbHble JOCTYMHBI AT YTeHUA M MoaupUKaLuu
CTOpOoHHMM areHTam mnargpopmsl [ACPaaS);
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e B KayecTse MepBoro COOCTBEHHOTO
UH(MOPMALIMOHHOTO  pecypca HeoOX0AMMO  yKa3aTb
(myTeM co3aaHus CCbUIKM) MH(OpPMaLMOHHBINH pecypc,
TMpeICTaBIAIOINH KOHKPETHYIO TadnuIy
COOTBETCTBHIA;

e  3ajmaThb Ha3BaHWE CTapTOBOW Wiki-cTpaHUIIBI
peuraresst 3agad Ha web-caifre miaTdopmsbl.

HuTtepeiic, (hopmMupyeMbIii areHToM
«Humepgeiicnviii KOHmMponiep pacutupsiemulx
Peoakmopos ungpopecypcoey, OTKpbIBaET

MOJIL30BATENIO0 JOCTYNl KO BCeM (PyHKLMOHAIbHBIM
BO3MOKHOCTSIM penakropa oprpadoB HH(popMauuu 1o
peaaKkTUPOBAaHUIO MH(OPMALIMK B CTPYKTYPHOM BUIE. A
MOCPENCTBOM  00pabOTKM  TabiaMubl  COOOLIEHMI
«Humepgeiicuviii KOHmponiep pacuiupsiemolx
pedakmopos  uHghopecypcosy  B3aUMOIEWUCTBYET €
OMUCAHHBIMU B HEH areHTaMu CIIEeAYIOIIM 00pa3om.

Ipu co3nannm BepimHbl v oprpada nnpopmamn g,
MOAM(PUKALUI/TIPOCMOTPe HAabopa IyT, BHIXOAALINX U3
BEPUIMHBI vV, WIM MOAU(UKALMK/TIPOCMOTpPE €€
3Ha4Y€HMS, €CIIM BEpILUMHA V COOTBETCTBYET BEPLIMHE W
oprpada meranHdpopmaunu G, a B f; U3 HEKOTOPOH ee
BEPILUUHbI # BBIXOAUT JyTa, BXOAALLAs B BEPIIUHY W, TO
BBIMOJIHAETCS OOpallleHne K 3alaHHOMY areHty (IyTem
MOCBUIKM ~ COOOLIEHUA) €  COOTBETCTBYIOIUMMHU
napameTpamHM, COTMOCTaBIEHHOE BEpIUMHE # TaOIMLbI

COOTBeTCTBUS  fg.  «HesBHBIMM»  TlapamMeTpamu,
nepeAaBaeMbIMU B COOOINEHWAX  OT  areHra
«Humepgeiicuviii KOHmponnep pacuiupsiemelx

PeOaKmopos uHghopecypcosy areHTaM, Ha KOTOpbIE
ClleNaHbl CChUIKHU U3 ¢ ,SBISIOTCS:

®  [IpU CO3/IaHUU BEPILUHBI V:

— BepwiMHa Vv, oprpaga wuHpOpMALUMU g,
SIBJISFOLIASACS MPSIMBIM TPEIKOM BEPILUHBI V,

— BeplwnHa w, oprpada MerauHpopmauuu G,
SIBJISFOLIASCS TPSIMBIM TIPEIKOM BEPIIUHBI W,
— nyra wy — w oprpada metanHnpopmanuu G;

e npu MoAU(DUKALMU/TIPOCMOTpPE Hadopa myr,
BBIXOMAIINX W3 BEPIIUHBI Vv, WIA MoAuGUKam/
MPOCMOTpPE 3HAUCHUS ee TN «3HAYCHHe):

— BepuuHa v oprpada napopmaumu g,

— 3HavYeHue JIOTUYECKOTO NpU3HAaKa,
YKa3bIBAIOLIET0 Ha JAeiicTBUE «MOOM(DUKALMA
WK KIIPOCMOTPY.

ATeHT U3 {; BBINONHAET MOPOXKAECHUE WIN
penakTupoBaHue noxarpaga ¢ KOPHEBOM BEepIUMHON V
WK 0TOOpaXkaeT MoJib30BaTeNbCKuii HHTepdeiic. [Tocne
3aBeplIeHUs paboTbl areHTa W3 fg YNpaBlIEHHE
BO3Bpamaercsl (Takke IyTeM MOCBUIKH COOOILEHHMS)
areHTy «Humepdbeiicnblil KOHMpoONIEp pacutupsiemoix
pedakmopos  ungopecypcog». Ecmm  nonrpadp g’
oprpada nHpopMannu g KOPHEBOW BEPIIMHOM KOTOPOTO
ABJIAETCS BepIINHA, MPOTOTHIY KoTopoi m3 G B fg
COTOCTABJIEHO OOpalieHne K areHTy, OToOpakaercs
(BO3MOXXHO, B OTIMYHOM  OT  CTPYKTYPHOTO
Mpe/ICTaBIEHNN) dYepe3 WHTepdelic, TreHepupyeMblid
3TUM areHToM, TO TakKXe WMeeTCs BO3MOKHOCTh
MPOCMOTPETh g’ 4epe3 «CTaHAapTHbI» uHTEpdeiic,
Mpea0CTaBIAEMbI i areHToM «Humepgeiicroiii
KOHMPONIep pacCULupaemuix pedaxkmopos UHPopecypcos.



4. PazpaboTka areHToOB

Pa3zpaboTka KakHOTO areHTa pemiatens 3ajaad
HWHTEJUIEKTYaJIbHOTO CEpPBUCA BBIMIOJHSIETCS 10 CXEMe,
ommcaHHoit B pabore [Tumuenko u np., 2015].
CriertnanbsHble TpeOOBaHUA TPHU pa3pabOTKe areHTOB,
HETIOCPEICTBEHHO B3aWMOACWCTBYIOIINX C AareHTOM
«Humepdgeiicuviii KOHmponnep pacuiupsiemolx
pedakmopos  uHghopecypcosy ~ depe3  mabnuyy
coomeemcmeauti, COCTOAT B TOM, YTO B MHOXECTBE UX
OJIOKOB MPOAYKIMI B 0053aTENbHOM MOPSIKE NOKHBI
MPUCYTCTBOBATH!

e  QNOK TMpPONYKLWIi, BBIMOJTHEHUE KOTOPOTO
WHULIUHUPYETCS] COOOLIEHUAMH, C(OPMUPOBAHHBIMU TI0
mwabnony «lllabnon Cihopmuposams noocemsy;

e  ONOK TPOAYKIWH, BHIMOJHEHHE KOTOPOTO
WHUIAAPYETCS COOOMIEHUAMH, CHOPMUPOBAHHBIMU TIO
mwabnony «lllabnon Obpabomams nodcemsy;

e  ONOK TPONYyKUWI, MHOXECTBO IaOJIOHOB
BBIXOJIHBIX COOOMIeHMI (COOOIIEeHUM, CO31aBaeMbIX B
MpoLIeCCe BBITMIONHEHUs] JAHHOTO OJoKa TPOMYKIMI
areHTa M pacchUIaeMbIX aapecaram Mocie 3aBeplleHus
€ro BBITIOJIHEHMSI) KOTOPOTO JOJDKHO — COAEPIkKATh
wabnon  «lllabnon  Pesynomam  ghopmuposanus
noocemuy;

e  QUOK TMPOOYKLMH, MHOXECTBO IIa0JIOHOB
BBIXOJIHBIX COOOIIeHM (COOOIIEeHUH, CO3/1aBaeMbIX B
mpoIiecce BBITIOTHEHUS JTaHHOTO OJioKa TPOXYKIHi
areHTa W pacChlTaeMbIX aJpecaTaM IOCIe 3aBEPIICHUS
€r0 BBITIONIHEHUS) KOTOPOTO JIOJDKHO — CONEpPXkAaTh
wabnoHn «/llabnon Pesynemam obpabomku nodcemuy.

[NocnenHue nBa 610Ka NPOAYKLMIA MOTYT OBITb CYTb
OOHUM U TeM xe OnokoM. CooOlueHus 1Mo MmalioHy
«lllabnon  Pesynemam  opmuposanus — noocemuy»
(«llabnon Pesynomam obpabomku nodcemu») NOTKHbBI
ObITb MOCTaHbl areHTy «Humepgeiichviit KoHmponiep
pacuupsemuix pedaKmopos ungopecypcog» B OTBET Ha
coobmenns mo mwabnony «lllabrnon Cghopmuposame
noocemsy («lllabnon QObpabomame nodcemovy») OT
nocnenHero. [lepeuncneHdble MIA0NOHBI COOOICHUN
npucytctBytor B ®onge mardpopmel  [ACPaaS
anpuopH.

JanHble TpeOOBaHUS HEOOXOAMMO Y4ecTh Ha JTare
tdopmupoBanus B @Donzme nmarpopmsl  [ACPaaS
nHdopmaumoHHoro pecypca (oprpada uHpOpMALUK),
TPEACTABIIOIEr0  JeKIapaTHBHYIO — CHELH(HKALIIO
areHTa, a TakKe IPH HAMMCAHUK €r0 HCXOIHOTO KoJa.

5. Pazpa6oTka nmoJib30BaTe/ibCKOro
uHTepdeiica

Pa3paboTka M0Jb30BATEILCKOrO BBIMOJHSIETCS MO
cxeme, onmucaHHOW B pabdore [Tumuenko u ap., 2015].
CrneunasibHOE TpeboBaHme npu pa3paboTke
uHTepdeiica, COCTOUT B TOM, 4TO NpH (OPMUPOBAHUU
COAEPKUMOTO  CIMapmogoll  cmpanuysl — peliaTens,
HEOOXOOUMO TMOMECTUTh B TekcT wiki-ctatbu B
YKa3aHHOM TMOPSIKE CIeIYIOLIHe SIEeMEHTbI:

e  BbI30B mabnona { {MaintenanceWork} };
e BbBI30B pelnareins B BHIE ui-3alpoca K HEMY C
€IMHCTBEHHBIM MapaMeTpoM action="HaBurauus" <ui
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solver = "mpeomemmnas obnacmv/pasden/nazeanue
pewtamens 3a0ay" action = «Hasueayusy >;

e Bbi3oB mabmona  {{IweCSS}} — nasa
oroOpaxeHust pemarens ¢ Tabmuued crunei CSS
pacmmpsemMoro peaakropa oprpadoB HHPOpMALNH.

6. Ilpumep pa3paboTKN HHTErPUPOBAHHOTO
pemareJisi 32/1a4 Ha OCHOBE PACIIHPAEMOI0
penakrTopa oprpados uadopmanuu

B kadectBe nmpumepa omumeM — pa3paboTKy
pewiatens  3aJad  MHCTPYMEHTAJbHOrO  cepBuUCca
miarpopmbl  [ACPaaS  «Pacuupennviii - pedakmop
azenmos». Ero  QyHKUMOHAJbHBIE  BO3MOXHOCTH
NpeacTaBIAl0T co00ii 00benHeH e:

e  (YHKUMOHAILHOCTH peruarens 3agay
WHCTpyMeHTalbHOrO cepBuca Twiatgopmbl IACPaaS
«Pedakmop acenmos» [Tumuenko wu gp., 2015]
(npenna3znavueHHblit 1 ¢dopmupoBanuss B DoHne
miarpopmel  [ACPaaS  wnH(pOpMaUMOHHBIX pecypcoB
(oprpagos nHpopmarn), MIPEACTABMSIOINX
JeKJIapaTUBHBIE CTIC(UKANY areHTOB TIAaT(OPMBI):

e  (pyHKUMOHATLHOCTH pemarens 3a1a4y
WHCTpyMeHTanbHoro cepBuca mmiatdopmbl [ACPaaS
«l'enepamop acenmosy» [Tumuenko u np., 2015]
(mpenHa3Ha4YeHHBIH AL TeHepalMd  3aroTOBKU
WCXOAHOTO KOJa areHTa Mo ero JAeKIapaTUBHOMY
OMUCAHMIO);

e  (YHKUMOHAIBHOCTH peruarens 3amay
WHCTpyMeHTanbHOro cepBuca miardopmsl [ACPaaS
«3aepyzuux  acenmos» [Tumuenko u nap., 2015]
(mpenHa3Ha4eHHbIN A 3arpy3kd OaiiT-kozja areHra
(momy4yeHHOT0 B pe3yiabTare  KOMMWISALUM  €ro
ncxogHoro koma) B DOHO — B COOTBETCTBYIOLIMH
HUH(pOPMALIMOHHBII pecypc).

Oprpad uHpoOpMaLMy, NPEACTABIAIOLIMNA TaOIULLY
COOTBETCTBMI IJIsl paclIMPEHHOI0 pelakTopa areHToB,
npeacraBieH Ha pucyHke 2. HawanbHas BepliMHa,
nmerowmas Metky «Tabruya coomeemcmeuil 04
PACUWUPEHHO20 — PeOaKmopa  azeHmos», 3aKpalleHa
CeppIM LBETOM, a B KBAJpaTHbIX CKOOKAaX y BEepIINH
yKa3aHbl METKH COOTBETCTBYIOIIMX BEpIIMH U3
MeTanH(opmaLH.

Tabnwua cooTBETCTEMI ANA PACWIKPEHHOTO
penaxtopa arewtos
[CrpyrTypa rabimey coorneTcTmi]

g Ry

Oprpadch

1 2
[Coormercraue] ] l [Cooraercrama) |
[Oprpadh weTammbopuamm]
W SR

ICvpymypaaremos| I! | ] I (B

L___Ti;;;/// f§>t_ﬁ_

rCr;:v)nnypa arenTo@ :

06 X areHTy
)| w arenry]

ICYpynypa ",",0,,@1 OBpawenne Kk areHTy Mexonmuii kon
] Koa | [OBpavienme x arawry)] | 1
] 2 | =T  ———————
Arent UHMEepPaKmusHoe Arent uxmepakmusHoe
[Arewt] [unrepaxTuBNoD] [Asent] [wreparmunnoe]
PR S R T et e e ____"I
| IAFPYIUMKD ArOHTOR | FeHOPATOPA ArOHTOR |

| [Crpyxrype srewros) | [Crpyxryps arenros)

Pucynok 2 — Oprpad nadopmaiiu, onuceIBaronmii TabauILy
COOTBETCTBHI PAaCIIMPEHHOTO PEJAKTOPA areHTOB



o)

Ha pucynke 3 mpeactasneH oprpad uHdopmauuu,
NpeiCcTaBAOIIMI  AEKIApaTUBHYIO  Clelu(UKaLUIO
pewlarens 3ajad M €ro cBA3ed ¢ ApyruMu
KOMIIOHCHTaMH, HGO6XOZ[I/IMI>IMI/I JJIA CO3JaHuA
CEpBUCOB HA OCHOBE JAHHOH CHenn(UKALIIH.

Pacimpesnbiil penakTop areHToR
[GTRYNTYDa pewaTenas 3anav]

[ |

) e | A ArouT true | e
npedHasnaven ans [KopHeaod arent] [BecTw nor} pedaxmop azenmos
POPMUPOGaHUR (Craproman cTpavmua)
dexnapamueHoe0 ONUCANUS Kot e et
aeeHmos u wabnoHoe ux VinTepdeicHbil |
ucxodwozo Koda, a maxxe | xowTponnep |
ann 3azpyawu Saum-xoda | | PeAAKTOPOB Mndopecypcos | Buixoanuie
azenmoe @ nnamgpopmy | | . _[CPpaseical uHopecypcist
Oancanna] [Boixomie w0 pacy peol]
WurepdencHbmi
KOWTRONNeR LS D
[MHTepcencrom sonTpannep) [ Crpyxrypa arextos |
[~ Tvaoomua ~ | ¥ | S|
| Bnl ans |
| PacwmpesHoro Cofcraennue

| PeaaKkTopa arenTos I‘—' yp
2] [CetcTaemninie widiopaey pem]

Pucynok 3 — Oprpad napopmaryu, npeacTaBiIsiomuit
JIEKNapaTUBHYIO CHEIM(PUKAIINIO HHTETPUPOBAHHOTO PEIIaTeNs 3a1aq
“PacmMpeHHsbIil pelakTop areHToB™

B arent «Hnmepgeiicnuiii konmponnep ceHepamopa

aeeHmog»  N0OABIAIOTCA  ONOKM  TPONYKUMA 1St
B3aUMOJIEHCTBUSL ¢ areHToM  «Humepeiichulii
KOHmponnep pacuiupsemuix PeoaxKmopos

ungpopecypcogy. OnuH w3 OJIOKOB BBI3BIBACTCA TPHU
CO3[JaHNN BEPIIWHBI «ACXOAHBIA KOI», IPYTO — mpu eé
penaktupoBanuu.  [Ipy  3ToM  wmHTepdelic u
(DYHKIMOHANBHOCTh  TAaHHBIX  OJIOKOB — TPOAYKUMIA
coBrmamaer ¢ wuHTepdeiicom u  QPyHKIMOHATIOM
WCXOITHOTO OJIoKa MPOAYKIMi areHTa « HHmepgeiichurii
KOHMpOIIEp — 2eHepamopa  azeHmog».  BBIBOIUTCS
CIHMCOK UCIMOJb3YeMbIX MIA0JOHOB COOOLIEHWH U
KHOIIKW JJIsi CKaUMBAHUS CTEHEPUPOBAHHBIX IA0JIOHOB
HCXOJHOTO KOJla areHTa — CM. PUCYHOK 4.

PacmmpeHnnniii pefakTop areHTOB

ghﬂﬁuﬁé:ypéb\;::’r’mam’mﬁe:ﬁ'Ha nonATYA ﬂa@«ﬁu’rurh}«mﬁpéﬁwﬁéé Konua VU;‘-{ET’H'D%E":%VIPU’EH’AW'O%ES& o
(CnokHan MO/ TECTPOBLUMKKK), KomwA TecTeAnAT est3Agent (CnokHan MO T BCTMROBLLMKKK)

MHopecyne nonoH
¥ Konusa Arent TecToBbli [CTPYKTypa arenta] '

Crmtias N0/ Teomp

LKk KonHR Areht Teotass it

Test3Agent (TUN: CTOKOBOE) [BHYTPEHHEE MMS (CORT: CTPOKDBOEY] ' T Vv 3
MoucK U peaakT B WP (TN CTROKOBOE) [ONUCaHWE (COpT: CTPOKDBOE)] . [ & A v ¢
P MHOEECTED NPOAYKL M [MHOKECTED NPOAYKUMA] % A v
P ko [Kog] R A
noKansAaR cmpykmypa danasi JO

NOHATHA " i kog"

WMHhopMaLMoHHbIA pecype areqTa: CnowHan NO/TecTUPoBWMKKIKKOMMA AreHT TecToBbIR
BHyTPEHHER UMA areHTa: Test3Agent
BifiEpuTe WabnoHe! cOO0WEHWH A0SR NOBTOPHOMD HCNOMB30BaHUA

¥ MaTemaTHka/LIa0N0HEKLLIAEN0H BXOAHOM COOOWEHNA TECTOBOM areqTa ¥ MaTemaTuka/LLlafnoHey
LUAAN0H BEIXOAHOM COOGWEHHA TECTOBOTD AreHTa

CraaTh 3areToBKH HOEOMD MEx0AHEr Koaa | Cravare i Bafimkaa | Cravars AP| nnatdopms |

Sakpeine

PucyHok 4 — Murepdeiic reHepauuy 3aroToBKM HCXOJHOTO KOJa
areHTa

B arent «Humepgeiicneiii konmponnep 3a2py3uuka
azenmosy TaKkXke MOOaBISIOTCS OJOKH TPOIYKIWN ISt
B3aWMOJCUCTBUA ¢  areHToM  «HMumepgheiichuiii
KOHmpoInep pacutupsiemuix pedakmopos
ungpopecypcos». OnvH 13 OJIOKOB BBI3BIBACTCS TPH
CO3aHWMU BEPUIMHBI «KOI», JApyroi — mnpu eé
penaktupoBanuu. Ilpy  3ToM  uHTepdeiic u
(DYHKUMOHAJIBHOCTh  JIaHHBIX  OJIOKOB  MPOAYKLMI
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coBmagaeT C MHTepdelicoM U (PyHKUMOHAIOM
WCXOJHOTO 0JIoKa MpoayKuuit areHra « {umepgeiicrurii
KOHMpONNep — 3aepy34uKka  AceHmos».  BbIBOAATCH
CBeIeHMs1 00 areHTe, a TaKkKe KHONKM AJIs Hadyanga
3arpy3krd TOATOTOBJIIEHHOTO OaiT-KoJa areHTa W s
NPOBEPKU Pe3yJibTaTa 3TOH 3arpy3Ku — CM. PUCYHOK 5.

Pacrmiupennsiii peflaktop areHTOB

VHBOPECYPCH, COBNAILMECA Ha NOHATUR A3HHOTD MHpopeCypca. Korme |
‘oT4ETNOTECTMROBAHKII TESES (CnomHaA NO/TECTHPOBLMKKK), Konwa TecTolAnaTest3Agent
[CnmkHaA NOTECTMPOBLWLMEKK)

¥ Konua AreHT TecToBbIfA [CTPYKTypa areHTa]

Cnoxkan N0 Tectsposuuak § Konua Arent Tectossi

& TestBAgENt (TN CTPOKDENE) [BHYTPEHHEE WA (CopT: CTpoKoeDe]]

TOWEK 1 PERAKT B WP (TUN: CTPOKDBOE) [ONUCAHWE (COPT: CTROKDBOE)] "
P WMHOKECTED NPOSYKUMA [MHOKECTEO NPOAYKLUMA] 7% A v a2
PefaKTHPOBaHHE 3K3eMINAPA NOHATUA "Koa"

Vv M
A v

IIHDOPMALMOHHEIA DECYOC AreHTS:
CnoxHanA NO/TeCTMPOBLMKKKKONMA AreHT TecToekIi

BHYTREHHEE MMA ATEHTA
TestaAgent

BridepuTe JAR ANA 33MPY3KM KOLA areHTa Ha CEpBep.
3arpysnTs
PE3yIETAT 3aMPY3KkM KOA4E AreHTa

MocmoTpeTs

e
Pucynok 5 — Unrepdeiic 3arpy3ku 6aiiT-kozna areHra

Conepxumoe CTapTOBOA wiki-cTpaHuLbl
MHTErPUPOBAHHOIO pewiarens 3amad «Pacuiupermuiil
peoaxkmop azeHmosy TMPEACTaBIEHO Ha PUCYHKE 0.

_ NOCACHE

{ {MaintenanceWork}}

<ui solver="HOnardopma IACPaas /
Paspaborxa nporpaMMHHX EX /
PacmMpeHHEIT PEeOaKTOp aUeHToB"
action="HaBumauma"/>

{{IweCSS}}

[ [KaTeropua: CepBucH] ]|

Pucynox 6 — Cozmeprxumoe wiki-CTpaHHILIBI HHTETPUPOBAHHOTO
pemarens 3a1a4 “PacimupeHHslii peakTop areHToB”

Ha pucyHkax 4 u 5 nmpoAaeMOHCTPUPOBaH MpHUMEP
paboThI cepBHca MO pPENaKTHPOBAHUIO areHTa «Konusa
Acenm  Tecmosuwiity, TOCTPOEHHbII Ha  OCHOBE
VHTETPUPOBAHHOIO pelarens 3afgad  «PacuiupenHuiii
DPEOaKmop a2eHmogsy.

3akiaoueHue

B pabore mpemnoxkeHa ~cheLMaNU3UpOBaHHASA
TEXHOJIOrUs Pa3paboTKU MHTErPUPOBAHHBIX peluaresneit
3a7ad MHTENJIEKTyaJbHbIX CEpBUCOB [Jis1 OONayHOMN
miarpopmbl [ACPaaS — Ha OCHOBe paciiupsieMoro
penaktopa oprpadoB wuHpopMamun. Mcmoap3oBaHue
JOaHHOM TEXHOJIOTHH MPeANoYTUTENbHEE
WCMOJIb30BaHMST 0a30BOMl  TEXHOJOTMM B  CIydasx
pa3pabOTKM WHTErpUpOBAHHBIX pelnaresieil 3amad i
CEpBUCOB, pEIIAIOIIMX 3aJa4dl MyTeM [O3TAIHOTO
(mormaroBoro)  (OPMHPOBAHHUA  PE3YIETHPYIOMIETO
MH(POPMALMOHHOTO pecypca (BO3MOXKHO, HECKOJIBKUX
MH(OPMALMOHHBIX pecypcoB) — oprpada uHpopManun
B PY4YHOM, aBTOMaTH3MPOBAHHOM WJIM aBTOMaTHYECKOM
pexume. [IpeMMyIIecTBO COCTOMT B TOM, YTO B 3TOM
ciyyae (yHKLHMOHANbHbIE u uHTepdeiicHble
BO3MOXHOCTH  penakropa oprpadoB HMHGPOpPMALNN
(mporiecc  COMPOBOXKAEHWS W PA3BUTHUSA  KOTOPOTO
BBITIOJIHAETCS. HE3aBUCUMO OT pa3padoTuMKa peraresist



3a7a4) MOryT OBbITh pacUIMPeHbl BO3MOKHOCTAMH
KOHTEKCTHOTO ~ pelIaKkTHpOBaHMs, (HOPMUPOBaHUS U
otobpaxkenust  ¢parmentoB oprpada B  Qopme
NpeacTaBJICHUA, HpI/IBbI‘IHOﬁ JJI I0JI30BaTeIIsA
cepBuca, (opMmupoBaHUS (parMeHTOB oprpada Ha
OCHOBE€ PE3YJIbTATOB BHIYUCIINTEIIBHBIX MPOLEAYP U T.II.

C wncnonb30BaHNEM MPEIOKEHHON TEXHOJOTHH U
0a30BbIX MHCTPYMEHTAIBHBIX CEPBUCOB IUIATGOPMBI B
HacTodllee BpeMs paspalaTbiBalOTCA — CleAyroLlue
UHTErpUpPOBaHHble  pelarend (O  MOCTPOEHMS
00JauHbIX CEpPBUCOB Ha HMX OCHOBE): CTPYKTYPHbIi
penaKkTop BMpPTYajbHbIX cpeld (NpeaHa3sHayeH s
CO3JaHMS  BUPTyallbHbIX Cpel MO 3aJaHHOil B
OHTOJIOTMM  TEXHOJOTMM B  BUJAE  MOLIArOBOro
"mactepa'), pemaresb JUIS aBTOMATH3MPOBAHHOTO
KOHCTPYHUPOBAaHUA  JOKA3aTeJIbCTB  MaTeMaTU4eCKUX
TeopeM U pewarelb B 007acTd  MeIULIUHCKOM
JUArHOCTUKH.

Pabora BbIMomHEHa MpWM YacTUYHON (PMHAHCOBOM
noayepxkke POOU (mpoekr 14-07-00270, mpoekt 14-
07-00299 u npoext 15-07-03193).
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The paper presents a specialized technology for
development of multi-agent problem solvers of applied
intelligent cloud services for the IACPaaS platform —
on the basis of extensible editor for digraphs of
information. The development is done with the use of
instrumental services. The technology is put to reduce
the labour-intensiveness of development and primarily
of support for intelligent cloud services.

Introduction

Today one can find that there is no standard
technology for development of viable intelligent
systems which can be available for a wide range of
users. There is an urgent need for tools for intelligent
system development and for reuse of its components. In
order to solve these tasks an IACPaaS cloud platform
was introduced. It supports development, control and
remote use of applied and instrumental services and
their components for various domains.

The platform provides a basic technology for
development of intelligent problem solvers and several
specialized ones. One of the latter is a technology
which uses extensible editor for digraphs of information
as a basis.

Main Part

A technology for development of problem solvers of
intelligent systems for the IACPaaS cloud platform on
the basis of extensible editor for digraphs of
information consists of the same steps as the basic
technology. The differences are the following:

e the 1% step (development of information
resources) includes the development of a special
information resource (which is a basis of the
mechanism for extending the editor for digraphs of
information), which is called table of correspondences;

e at the 2" step (development of the problem
solver) the Root agent and Interface controller must
point to a special agent (an interface controller for
extensible editors of digraphs of information) and the
first own information resource of the solver must be set
to the aforementioned table of correspondences;

e at the 3" step (development of agents for the
problem solver) the agents which are addressed through
the table of correspondences are developed by special
rules;

e atthe 5" step (development of user interface) a
starting wiki-page for the integrated problem solver is
created, whose content are also formed by special rules.

Conclusion

The described technology and basic instrumental
services of the IACPaaS platform were used for
creation of the following solvers: a structural editor for
virtual environments (it is intended for creation of
virtual environments and performs as a step-by-step
master), a solver for automated construction of profs for
mathematical theorems and a solver for medical
diagnostics domain.



