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The main goal of this article is to
show how you can use agent-
oriented programming  methods
when operating with large wait-and-
see organizations.
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BUMKOPUCTAHHA METOAIB
AFEHTHO-OPIEHTOBAHOIO
NMPOrPAMYBAHHSA NMPU ONEPYBAHHI
BEJINKUMU OBCAIrAMUN AAHUNX

Beryn. AkryanbHicTh AaHoi poOOTH 00yMOB-
JieHa HEeOoOXiOHICTIO MiANPUEMCTB OINEPyBaTU
BEIUKAMHU oOcsaramu nanux. CbOrojaHi, came
Yyepe3 JaHi MOKJIMBO MPOTHO3YBAaTH Ta aHai-
3yBaTH MOTOYHUH CTaH Ta MEPCHEKTHUBH PO3-
BHUTKY OpraHizarliii pizHoro piBHiA. He koxen
MpOrpaMHUA TIPOJYKT 3J]aTeH aHai3yBaTH Be-
JUKY KiTbKicTh iHQopmanii. OgHUM 3 migxo-
IiB, CHOpPSIMOBAaHMX Ha BHPIIICHHS Li€i Mpo-
ONeMH, € areHTHO-OPiEHTOBaHE MPOTrpaMyBaH-
HS Ta 3aCTOCYBaHHS MYJIBTUATC€HTHUX CHCTEM.
BaxnBo1o 3Ha4yIIOIO BJIACTHBICTIO KOHLEII-
IIii areHTa € HasBHICTh 30BHINTHLOTO CEPeIo-
BUIA, 3 SKUM areHT 3JIaTHU B3a€MOJISTH,
ajie He BOJIOJI€ MOKJIMBICTIO HOT'O KOHTPOJIO-
BaTH, TOMYy areHT 3aBXIU Ma€ OyTH rOTOBUH
IO TOTO, IO BXKUTI HUM Jii HE MPU3BEAYThH IO
OaxxaHux pe3yibTariB*. TakuM YMHOM, arcHT
€ CHCTEMOI0, 3/1aTHOIO aJeKBAaTHO pearyBaTH
Ha 3MiHU 30BHIIIHHOTO CEPEJIOBHUINA, HE TIe-
pendadeHi sIBHO MOro MOBEJIHKOBUMHU MeXa-
Hi3mMamu. Came 11 BIACTHBICTH 1 POOUTH
KOHIICTII[II0 areHTa NMPUBaOIMBUM iHCTpyMe-
HTOM ISl BUpIMICHHS 0arathboX 3aBIaHb, MO0
BUHUKAIOTh CHOTOJHI B ramy3i iHdopmaiiii-
HUX TEXHOJIOTiH, TaKuX, K, HapUKIald, PO3-
MmojineHe KepyBaHHS 1 IITYYHUH IHTENEKT.
IHTENEeKTyanbHUI areHT Mae€ JBa B3a€MOIIO-
B'sI3aHi 3aBIaHHS — HaBYATHCA 1 KOHTPOIIO-
BaTU. 3a CyTTIO BCi IHCTPYMEHTH OH-JIalH-
TECTYBaHHS 1 BIICTE)KCHHS TTOBEIIHKU MICTSAThH

* T'magyn A.Sl. EHeproedekTHBHI iHTEIEKTyalbHI
Ta areHTHO-OPiEHTOBaHi TexHoyoTii. Haykoesi 3anuc-
xu. T. 18. Cuerr. sum. C. 307-406.
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TakKi JIBa NEPUIOPSIAHUX KOMIOHEHTH:

- KOMIIOHEHT «y4HsI» / TPOTHO3KCTA,

- KOMIIOHEHT KOHTpOJIepa.

OcHoBHa yacTuHa. PoboTa KOHTpOJIepa noJisirae y 3AiHCHEeHHI i, 32 HUM 3Ha-
XOAMTHCS (iHAJbHE PILIEHHS MpPO T€, SK BIUIMBATH B KOXKHIM OkpeMid cuTyamii. 3a-
BIIaHHS «YYHs» — CTBOPEHHS IMPOTHO3IB peakiliii cepemoBWIa Ha Jii KOHTpoJepa.
«Y4eHp» € CBOTO POAY PaJHUKOM KOHTpOJIepa: BiH Ja€ HOMYy peKOMeHJAlii miomo
KOXHOI MOJIMBOI Mii.

Icaye npu npomy mpoOiema: TOOBHA METa areHTa — OTPUMATH SKOMoTa OiTbIe
pe3yIbTaTiB, ale I TOro, o0 e 3MINCHUTH, oMy HEO0OXITHO PO3Mi3HATH, SKa Hisl
Ma€ CeHC Y KOXKHIl CepeJIOBUIIHIN CUTYyaIlii.

B xoxi mocmimkeHHS CTBOpEHO MPOTPaMHUIA areHT sIKUil 30upae maHi 3 pi3HHX
JDKEpEN Y PeKUMI TeCTYBaHHs 3 METOIO HABYAaHHS 1 CTBOPEHHS TapreTHHIOBOTO arcH-
Ta, CEPEIOBHILE SKOT0 Oy/e YCKIaIHIOBATUCS CETMEHTAIli€l0 KoprcTyBadiB. CermMeH-
TOBaHW areHT Oy/ie BiIPI3HATHUCS, OCKIIBKY HOTO CepeIOBHUIIIE YCKIaIHIOEThC. Bey-
nepev TOMY, KOJIM areHT TeCTYBaHHS MPOCTO Ma€ 3HATH MPO MEPEXOAH Micisl MpUitH-
SITTS PIIIICHHS, TETIep HOMY TaKOXX HEOOXITHO «OaunuTH» 1 BIICIIIKOBYBAaTH KOPHUCTY-
BaJIBHHIIBKI cermMeHTH (pHc. 1).

PUC. 1. Binbip mocmipkeHnX KOPUCTYBAILHUIIBKUX XapaKTEPUCTUK JJIsi BUNHECHHS i1

JlaHwii mporpaMHUii areHT MOXkKe OyTH 3MIHEHHM Y 3aJIe)KHOCTI BiJ TOTpeOd KOpH-
CTyBada.

B xoni poboTu Bupimy€eThcs MUTaHHS 30MpaHHS Ta IHTErpalis JaHUX Y JOJaTKH,
IUISl TIO1ANbLIOT X 00poOKu. [t mpoBeAeHHs eKCcliepuMeHTy o0paHo poOoTy aemap-
TaMEeHTY TI0 POOOTi 3 TIepCOHANIOM TOJIOBHOTO odicy Ta dimiit. s gocmimkeHas 00-
paHo KJIACH(IKaIliI0 MPAIOKYOr0 MEPCOHATY Ta MOTSHIIMHI MPAIIBHUKY 3 HAKOIIbII
Bizjomux cepaicis (rabota.ua, work.ua, hh.ua).
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st BcebiuyHOTO aHamizy i MaKCUMaIbHO JACTATBHUX MPOTHO3IB 32 PI3HUMH MOKa-

3HAKaMH OyIo Kiacu(iKoBaHO MEpCOHAN 3a BiKOM, CTAaTTIO, OCBITOIO, TIOCBIIOM pobo-
TH, CIMEMHHUM CTaHOM Ta HaBITh PACoI0.

IPYIOThCS

JaHi, Ki MM OTPUMAaJTH 32 JIOTIOMOTOI0 PO3pPOOJICHOTO MPOrPaAaMHOTO areHTa 1HTe-
B MineSet, mocmiKkyroThCs 1 Bi3yamisyroThcss B cepenoBuini Record

Viewer. OTpuMaHi pe3yabTaTd JalOTh MOKIIMBICTh OTPUMYBATH iH(GOpMAIliio, B 3aie-
JKHOCTI BiJI MOCTABJICHUX I[iJIel Ta mOTped nemapTaMenty (puc. 2).

" ot etV -t R - © i

File View Help
29 506 rows, 14 columns
row# | age| workclass gt education education-num martal-status occupation relationship race Sex i‘
1{50 | self-emp-not-inc | 83,311 Bachelors 13| Married-civ-spouse Exec-managerial | Hushand libite Male
2|38 | Private 215,646 HS-grad 9/ Divoreed Handlers-cleaners | Not-in-family | White Male
3|53 | Brivate 234,721| 1lth 1) Married-civ-spouse Handlers-cleaners | Hushand Black Male
4128 | Private 338,409 Bachelors 13| Married-civ-spouse Prof-specialty Wife Black Fenale
5137 | Private 284,582 Masters 14} Married-civ-spouse Exec-managerial | Wife libite Female
{49 | Private 160,187) Oth 5/ Married-spouse-zhsent | Other-serviee Net-in-family | Black Fenale
1|52 | Self-emp-not-inc | 209,642  HS-qrad 9| Married-civ-spouse Exec-managerial | Hushand White Male
8{31 | Private 45,781| Masters 14 Never-married Prof-specialty Not-in-family | White Fenale
9142 | Private 159,449 Bachelors 13| Married-civ-spouse Exec-managerial | Hushand libite Male
10437 | Private 280,464 Some-college 10| Married-civ-spouse Exec-managerial | Hushand Black Male
11130 | State-gov 141,297 Bachelors 13| Married-civ-spouse Prof-specialty Hushand Asian-Pac-Islander | Male
12123 | Private 122,212 Bachelors 13| Never-married Adn-clerical Owm-child ihite Fenale
13132 | Private 205,019 Rssoe-acdn 12| Never-married Sales Net-in-family | Black Male
14140 | Private 121,712 Rssoe-voe 11] Married-civ-spouse Craft-repair Hushand Asian-Pac-Islander | Male
15134 | Private 245,487 Tth-Bth 4| Married-civ-spouse Transport-moving | Husband Imer-Indian-Eskino | Male
1625 | Self-emp-not-inc | 176,756 HS-grad 9/ Never-married Farming-fishing | Owm-child libite Male
17132 | Private 186,824 HS-grad 9/ Never-married Machine-op-inspet | Unmarried ihite Male
18{38 | Private 28,887 1ith 1) Married-civ-spouse Sales Hushand White Male
19143 | Self-emp-not-inc | 292,175| Masters 14| Divorced Exec-managerial | Unmarried ihite Fenale
20]40 | Private 193,524 Doctorate 16] Married-civ-spouse Prof-specialty | Hushand libite Male
2|5 | Private 302,146 H-grad 9/ Separated Other-service Tmmarried Black Fenale
22|35 | Pederal-gov 76,845 9th 5| Married-civ-spouse Farming-fishing | Hushand Black Male
23[43 | Private 117,037 11th 1 Married-civ-spouse Transport-moving | Husband ihite Male
2459 | Private 109,015) Hs-grad 9/ Divoreed Tech-support Tmmarried libite Female
2556 | Local-gov 216,851 Bachelors 13| Married-civ-spouse Tech-support Hushand ihite Male
26(19 | Private 168,294 H-qrad 9| Never-married Craft-repair Own-child White Male
20(54 | ? 180,211 Some-college 10/ Married-civ-spouse ? Hushand Asian-Pac-Islander | Male
28|39 | Private 367,260 HS-grad 9/ Divoreed Exec-managerial | Not-in-family | vhite Male
29|49 | Private 193,366 HS-grad 9/ Married-civ-spouse Craft-repair Hushand ibite Male
MM | Lanalamnu 100 M4 Beann-andm 191 Navar-marriad Pratentiva-garr Nnt-in-family | Whita Wala

PUC. 2. [Jani, oTpuMaHi MporpaMHUM areHTOM
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3a monomMoror koHirypaTopa oOuUpaeMo JaHi, SKi HaM HaJalyTh iH(pOpMAIlio
010 3aHATOCTI TIEPCOHANY B 3aJIeKHOCTI BiJ| piBHA KBawidikamii (puc. 3).
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PUC. 3. TpuBumipauii mangmadT, Ie¢ KOKEH CTOBIMYHUK — OKPEMHH BHJ 3aiHATOCTI, BUCOTA —
piBEHb OCBITH, KONIp — KiJbKICTh pOOOUYMX FOAUH Ha THXKJICHb
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OTpuMaBIM naHy iHGOpMAaILIiI0O 3aMOBHUK MA€ MOXIIUBICTh OLIIHUTH JOIIbHICTh
3aHATOCTI TOTO Ui IHIOIOrO CHiBpOOITHWKA Ha IX TocamaX Ta MpoaHaTi3yBaTH IiX
noTeHIian. [lane qocHipKeHHs JO3BOJISIE MMOKA3yBAaTH KiIBKICHI Ta PEJAIidHI Xapak-
TEPUCTUKH MPOCTOPOBO OPIEHTOBAHUX JIAHUX 1 MIBUAKO 1EHTU(IKYBATH B JaHUX K
TEHJICHITiT i B3a€EMO3B'SI3KH, TaK 1 aHOMAail (puc. 4).
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PUC. 4. Posmnofin 3a BikOM, CTATTIO Ta PAcor0 3a KUIBKICTI pOOOYHX FOAMH Ta PIBHS JOXOIY
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Takox MOXEMO OTPHMATH PO3MOLIT 32 pOOOYMUM KJIaCOM, BIKOM IIOJIO OCBITH, Ii
piBHS Ta 3Ha4YymocTi ocoOn. IlomiOHMI aHai3 MOYKe 3HAUTH ifcaIbHOTO KaHIuaaTa
JUTA BUKOHAHHS poOiT (puc. 5).

@ MineSet Evaluation Cluster Visualizer 3.2: adults | = | B
File View Help
* Popuiaion ¥ | U -
relationship relationship relationship

Husband | Husband|1 Husband 11,963
Other-relative 597 Other-relative Other-relative| 84
Own-child | Own-child 3 Own-child|53
Unmarried \ Unmarried | Unmarried|32
Mot-infamily g Not-in-family , Not-in-family |27
wife A, Wife|2

29,606 total vals 17 445 total vals 12,161 total vals
29 606 total weight, 6 distinctvals 17 445 total weight, 6 distinctvals 12,161 total weight, 6 distinctvals
marital-status marital-status marital-status
Married-civ-spous| 13,568 Married-civ-spous| Married-civ-spous 12,075
Separated 945 Separated Separated|25
Divorced Divorced 4,015 Divorced|22
Married-spouse-z|381 Married-spouse-;| Married-spouse-z|21
Widowed§916 Widowed Widowed|10
Married-AF-spous|21 Married-AF-spous|13 Married-AF-spous|8
Mever-married 9,738 Never-married 9,738 MNever-married|0

PUC. 5. [Tani, po3noAiJieHi 3a KjIacTepamMmu

BucnoBku. CTBOpEHHS IPOrPpaMHOI0 areHTa 3HauyHO MOJIETrIy€ AisUIbHICTh Oyb-
AKOTO MiAPO3AUTYy KOMIIAHII Ta Ja€ MOXKIHMBICTH IHTETpyBaTH IIOYATKOBI JaHI y
MporpaMu-Bi3yaizaTopu.

B xozi po6oTH BHABIEHO, IO IpH poOOTI 3 BEIMKUMHU OOCSTaMH JaHUX MOKHA
BHBIISITH 3aKOHOMIPHOCTI, TIPOTHO3YBaTH Ta 300paxyBaru 1e rpadidHo. Baximeoro
YACTUHOKO JAHMUX JOCIIPKCHb € BUSBJICHHS 3aKOHOMIPHOCTEH Ta B3a€MO3aJICHKHOCTEH
Mix HUMH. [logiOHMIA ,,po3BiAyBaNBbHUI aHATI3 CTABUTH 38 METY 3a0€3MeUCHHS KOPH-
CTyBayaua IIIBHJKAM Ta SKICHIM PO3YMiHHSIM KOHTEKCTY iH(opMarlii.

Opnepxano 19.11.2018
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