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IIpenucaosue

3anaun uaeHTH(PUKALNN S3bIKOB, peann3yeMble II(PPOBHIM aBTOMATOM-pPaclio3HaBaTeseM,
HMMEIOT B HACTOSALIEE BPEMs OUYEHb HIMPOKOE MPUMEHEHHE. B yacTHOCTH, HAESHTHUPHUKALUS IO~
YeK CUMBOJIOB BXOJUT KaK COCTaBHasl 4aCTh BO MHOTHME 3aJ]auy, CBA3aHHBIE C PEAAKTUPOBAHUEM
TEKCTOB, IIOUCKOM JaHHBIX U CUMBOJILHON 00pab0oTKOH. MHOTHE MporpaMMsl i peJakTHPOBa-
HUS TEKCTOB pa3pellaroT M0JIb30BATENI0 3aJaBaTh TUIIBI 3aMEH B IIeN0YKe - Tekcre. Hanpumep,
MOJIL30BATEII0 HEOOXOIMMO 3aMEHUTH KaKOE-TO CJIIOBO APYTUM CIIOBOM BO BCEM TEKCTE MJIH €r0
gacTu. UToObI BBIMOIHUTE TaKoe JIeHCTBHE, MPOrpaMMa pelakKTUPOBAaHMs TEKCTa JIOJDKHA Cy-
METb HalTH BXOX/IEHUE CJI0BA U ONPEAEIUTh €ro MecTomnoioxxkeHue. Hekotopele HCKyCHBIE pe-
JAKTUPYIOLIUE MPOTpaMMBbl pa3pellatoT IOJIb30BaTENI0 B KAUECTBE MHOKECTBA 3aMEHAEMBIX 1€~
[IOYEK CUMBOJIOB YKa3bIBaTh pe2ysaproe mHoxcecmeo [1]. Hanpumep, moiabp30BaTeslb MOXKET MO-
CTaBUTH 3a/1a4y: "3amMeHuTh [Z*] B TekcTe W mycToit 1ienoukoii”, umest B Buay, 4to B W creny-
€T CTepeTh NMapy KBaJPaTHBIX CKOOOK M CUMBOJIbI MEXY HUMH. AHTUBUPYCHON IPOTrpaMMe,
111 OOHapy>KeHHs "POCTHIX" BUPYCOB HEOOXOAMMO HANUTH MOCIIEI0BATEIBHOCTh OalT (cUrHa-
TypYy), a IpH TIOUCKE "MOIMMOPGHBIX" BUPYCOB OOHAPYKEHHE CUTHATYPBI MOXKET BXOJHUTh KaK
OJIHAa U3 COCTABJISIIOIUX TEXHOJIOTUH ITOKCKA.

B nanHoM nmoco6uu npuBOIATCS METOJIbI M IPUMEPHI pelIeHns Takux 3aaad. [Ipu mpoBepke
JITOPUTMOB Hcnob3oBanachk cuctema "COMIIA", B pa3paboTke KOTOPOH MPUHUMATIHN CaMoe
akTuBHOe yyactue ctyneHTsl Cunen C. A. (tp. 95B1), Anutonos A. B., Tokapes A. H. (rp.
96BB1). Mcnonp30BaHbl Takke pe3yaIbTaThl KypcoBoi paboThl ctyaeHTa EBgokumona A.C. (Tp.
96BB3).

1 3apaum upeHTHPUKANNH

B tunuyHo# 3anaue naeHTUPUKAIIH LIETI0YEK -00pa3oB - 334al0TCs BXOAHAS MOCIIEI0Ba-
TeNbHOCTh W (Hampumep, CUMBOJIOB WM TPOHYyMEpOBaHHbIE (hparMeHThI rpaduueckux ¢aitnos
Y T.I1.)) 1 MHOKECTBO IIETI0YEeK-00pa3oB {7, 7, ... Z,}. Tpedyercs HaiiTh TUOO XOTS OBI OJHO
BXOJKJICHHE KaKOMW-TO IETMOYKH-00pa3a, 1100 m u3 n (1 <m<n), 100 BXOKICHUS BCEX N LEIO-
yek-o0pa3oB B W. [Ipu 3ToM MHOXECTBO LIEMTOUEK-00pa30B YACTO SIBJISIETCS PETYJISIPHBIM MHO-
KECTBOM, KOTOPOE MOKHO 337aTh PETYJISIPHBIM BhIpaskeHHueM anredpsl coObITHii. B rnase 1 Oy-
IyT TTOKA3aHbl PUEMBI PEIICHUS TAKOTO POJia 3a1au

1.1 SI3BIK peryJjsipHbIX BbIpasKeHHH aareOpbl cOOLITHI U HeleTEPMUHUPOBAHHbIE KO-
HeYHbIe ABTOMATHI

[TockonbKy TIpeIaraeMoe penieHre TakuX 3aad OCHOBAHO Ha UCTIOJB30BAaHUU S3bIKA Pe-
TYJIIPHBIX BhIpakeHHH anreopsl coobiTuii (PBAC) 1 Moenn HeieTepMUHHUPOBAHHOTO KOHEU-
Horo aBromata (H/IKA), To nanee OyayT nmpuBeieHbl OCHOBHBIE MOJIOKEHUS 3TUX TEOPHid, a 60-
nee noapoOHueIii marepuan no PBAC u HJIKA npusenes B [1].

Crnenys [1], mpuBeneM HEKOTOpBIE MOHATHUS U onipeneicHus. CoObiTHe B JIF0O0M anihaBuTe
Z ecTb IPOU3BOJILHOE MHOKECTBO CJIOB B 3TOM ajiaBUTe. DIEMEHTAPHBIMU COOBITUSMH B aJl-
tbaBure Z=(7,,2,, ... ,Zn] Ha3bIBAIOTCS COOBITHSI, COCTOSIIINE U3 OAHOM J1I000H OyKBHI andasura Z,
U cOOBITHE S=€, T/e € -IycToe cioBo. [lox anredpoii coObITHIi B asihaBuTe Z MOHUMAETCSI MHO-
JKECTBO BCEX COOBITHH B 3TOM asipaBUTE, HA KOTOPOM OIPEICIICHBI B IBYXMECTHBIE OIepa-
[IUU: ClIeTUIeHNne (KOHKaTeHAIUs, yMHOKEHHE) U 00beIMHECHNE (TU3BIOHKIINSA), & TAK)KE OJTHA
OJIHOMECTHas omepalius, Ha3piBaeMast urepaiueit. CueniaeHue IByX COOBITHIA S| @ S) 3TO COOBI-
THE, COCTOsILEE M3 BCeX CIIOB BUa k| @ k,, rae k; moboe cinoBo u3 sy, a k; moboe ci1oBo coObI-
TUA Sp. [Ipu 3TOM 5] @ 5, # 5, @ 51. B nanmpHeleM 3HaK CUerIeHUs: COOBITUH. (@) 111 0003Haue-
HUS 3TOH omepanuu 0yaeM omyckarh. JIU3bIOHKINS ABYX COOBITUH S|V S3 9TO TEOPETHKO -
MHOKECTBEHHOE 00beIMHEHHE 3TUX COObITHI. VTepanus coObITHS S , 3aMKChIBaeMasi B BUAC { S




}, -3TO COOBITHE, COCTOSIIIEE U3 ITyCTOTO CJIOBA € U BCEBO3MOXKHBIX CIIOB BHJA: S, SS, U T.1., T.C.
{s}=evsvssvsssv...

B anrebpe coObITHi, IPH OTCYTCTBUU KPYTIIBIX CKOOOK M3MEHSIOMINX MOPSIOK IeHCTBUH,
YCTAHOBJIEH CIAEAYIOLIMI IPUOPUTET ONEpalMii B OPSAIKE yObIBAaHUS: UTEpaALUsl, KOHKATCHALIHS
Y TIOTOM JIU3BIOHKIMS. PerynspHoe coObITHE 3TO COOBITHE, KOTOPOE MOMKHO MOTYUYUTh U3 AJIe-
MEHTapHBIX COOBITHI B pe3yJbTaTe MPUMEHEHHUsI K HUM KOHEUYHOTO YKCiia pa3 OCHOBHBIX Orepa-
Ui anreOpsl COOBITHIA.

Teneps onpeaenum Moieiab HUPPOBOro aBTOMATa - Paclo3HaBaTENsl, Isl KOTOPOTro OyayT
pa3pabaThIBaThCS aJITOPUTMBI PEIICHUS 3a/1a4 UACHTH(UKAINY IIeTiouek - 00pasos [ 4 |. Je-
MepMUHUPOBAHHBII KOHeUHbIl asmomam - pacnosnasamens (JJKA) 6ynem paccMaTpuBaTh Kak
YCTPOMCTBO, KOTOPOE B KaXKblii KOHKPETHBIM MOMEHT BPEMEHU HAXOAUTCA B OJTHOM U3 KOHEY-
HOT'O MHOXECTBA COCTOSIHUM, M BXOJHOM JIEHTHI (BXOHAs MOCJIEI0BATENIbHOCTD) COCTOSIEH U3
KJIETOK, KOTOpasi MPOCMaTPUBACTCA CJIEBa HAMMPABO OJIOKOM YTEHUS ATOTO yCcTpoicTBa. Kaxkbrii
war anroputMa pacnosHaBanus JJKA cocTout u3 nepexosia B HOBO€ COCTOSIHUE, OIIPEAEIAEMOe
€ro TEeKYIIUM COCTOSIHUEM U YHTAEMbIM BXOJHBIM CUTHAJIOM, U CIIBUTA OJIOKA YTCHUS Ha OJHY
KJIeTKY BIpaBo. OKa3bIBaeTCs, YTO KOO0 SA3BIK IIPEICTABUM PETYJIIPHBIM BBIPAKEHUEM TOT' 1A U
TOJIBKO TOT'/I4, KOTJ]a OH JJOIYCKAeTCsl HEKOTOPBIM KOHEUHBIM aBTOMAaTOM.

Ecnu pemaetcs 3agaua ToabK0 0OHApYKEHUS HAJIMUUS [EMOYKH - 00pasa, TO T0CTATOYHO
MOJICIIA 0OHOCIMOPOHHE20 A8MoMama, B KOTOPOW Ha KaXKIOM IlIare alropurMa OJ0K YTeHUs
MOKET NIEpEMEIIAThCs Ha OJIHY KJIETKY TOJIBKO ciieBa HarpaBo. Eciu xe pemraercs 3amada 00-
HapyKEHUs] MECTOINOJIOKEHUS LIETIOYKHU - 00pa3a, TO HEOOXOIMMO HCTIONIb30BaTh MOJAEID 08)X-
CMopoHHe20 agmomama, B KOTOPOU OJIOK YTEHUS MOXKET MepeMeniaThCsl K CJIeBa HAMPaBO
WM clIpaBa HaJIeBO. JIeHTa, KOTOPYIO YMTAaeT aBTOMAT, JOJKHA COJEPKATh ABa CIIELUAIbHBIX
cuMBoda: "Havano" (top) u "konen" (bottom), mpy JOCTHIKEHUH KOTOPHIX NIEpEABIKEHHE TO-
JIOBKH COOTBETCTBEHHO BJIEBO U BIPABO HEBO3MOKHO, O U€M COOOIaeTCsl BRIPAOOTKOM crienu-
aNbHBIX CUTHANOB "docmuoicenue Hauana'(y)/"0oocmuorcenue konya"(yp).

BaxxasiM 00001menneM mousatus KA spmsercsas HIKA. JIiisg KaXXI0ro COCTOSIHUS U KaxK-
JI0T0 BXOAHOTO curHaia pyHkius nepexonoB HIAKA nmeer Hynb mim 6oliee BApuaHTOB BHIOOPA
cienytoiero mara anroputMa. B [1,2] npennaraercs ananutuueckuid sa3bik 3aganus HIIKA,
MOJIyYHMBIINNA HAa3BaHUE S3bIKA CUCTEM KAaHOHUYECKUX YPAaBHEHHM U CUCTEM BBIXOJTHBIX (PyHK-
it (CKY u CB®). Tam xe npemaraercs cniocod nepexona ot PBAC xk CKY u CB®. Ota
CBSI3Ka JIBYX SI3bIKOB IO3BOJISIET CHATH orpaHuueHus si3bika PBAC npu ¢popmanuzanuu Hibke
MEePEUnCIICHHbIX 3a/1a4 uaeHTuukanuu. Hanpumep, XoTsa anroput™ uaeHTUGUKALMY 3a1a41
tuna "1" (cMOTpU HIKE) MPaKTUYECKU HalpsMyto ¢popmanusyercs Ha s3bike PBAC, nepexon k
€ro IPOrpaMMHOMN WJIM anapaTHON peaau3aluy MAITKO FOBOPSI HEOUEBHU/IEH.

OcHoBHbIM gocTouHCTBOM s13bIka CKY 1 CB® sBnsercs To, 4TO alrOPUTM 3alIMCaHHbIN
Ha 3TOM SI3bIKE€ MPEACTABISIET TOTOBOE PEUIEHUE I IPOrPaMMHOM WIIM allapaTHOM peayin3a-
IIUHU, ¥ YTO CaMO€ TJIaBHOE, aBTOPOM $I3bIKa MPENJIOkKEH MPOCTOi U 3(pPeKTUBHBINA crtocob mepe-
xoga ot PBAC k CKY u CB®. Anroputm noctpoenust CKVY 1o perynspHbIM BbIpaXKEHHUSIM HUC-
XOJJHOM CHUCTEMBI COOBITUH CONEPIKUT CIIETYIOIINE STAIbI:

1) B kax1oM u3 peryJsspHbIX BBIPAKCHUH UCXOJHOW CHCTEMBI COOBITHI, OTMEUYECHHBIX COOT-

BETCTBYIOIINMH BBIXOJHBIMU CUTHAJIAMU, BBIJCIISIOT MapaljielIbHbIC BETBH B OTACIBHBIC pe-
ryJisipable BelpaxkeHus. [lomydaercs cuctema BoIpakeHUH, B KQXKIOM U3 KOTOPBIX B IPaBOii
4acTH (32 UCKITIOYCHUEM COACPKIUMOT0 UTEPALIMOHHBIX CKOOOK) €CTh TOJIBKO OIepaIiu

CHETUICHUS U UTEPAIHI




2) Jlnis kaxaou mapauieIbHON BETBHU (€CIIHM OHA 3aKaHYMBACTCS UTEPAITMOHHOM CKOOKOI)
KaX/I0TO U3 PETYJISPHBIX BBIPAXKEHUH CUCTEMbI COOBITUI BBITOTHSIOT ONEPALHIO 3aMEHBI
UTEPAIMOHHBIX CKOOOK BCIIOMOTATEIHHBIMH ITEPEMEHHBIMHU, KOTOPBIE OyIyT, UTPATh POJIb

JOINOJITHUTCIABHBIX BXOAHBIX CUTHAJIOB.

3) Kaxnoe perynsipHOe BBIpaXEHHE CUCTEMBI IPeoOpa3yeTcsl B CUCTEMY PEKYPPEHTHBIX pe-
T'YJIAPHBIX COOTHOILEHHUI BHJIA Si=S{Z, /1€ Sj COOBITUE 3aMEHSIOLIEE BCIO YACTh BBIPAKECHHS

3a UCKIIFOUCHUCM CaMOTO ITPAaBOro BXOJHOI'O0 CUTHAJIA.

4) Ecnu camblii IpaBblii BXOJHOW CUTHAJ - BCIIOMOTaTellbHasl IEPEMEHHAs U3 11.2, TO BbI-
MOJIHSIOT €€ OOPaTHYIO 3aMEHY Ha UTEPALMOHHYI0 CKOOKY, KOTOPYIO 3aTEM PacKpbIBAaIOT €

WCIOJIb30BaHUEM ClIeytoIiero cootHomenus: ecinu P=S{Q}, to P=S v PQ.

5) Ecnm comepkumoe pacKpbIBaeMOU UTEpaliy B 1.4 HE OTHOIIEMEHTHOE COOBITHE, a
CJIOKHOE BhIPaXKEHHsI BKJIIOYAIOIIlee B TOM YHCIIe U BHYTPEHHHE UTEPAllMOHHBIE CKOOKH, TO
JUTSL 9TOTO COOBITHS TIOBTOPSIOT BCE OTEpAIliy, MPEAYCMOTPEHHBIC B MTyHKTaX 1-5 10 Tex

op, TOKa He OYIyT PacKpbIThl BCE UTEPALIMOHHBIE CKOOKH.

6) B urTore kaxxmoe moJiydeHHOE YPaBHEHHE B MPABOW YaCTH JOHKHO COACPIKATH CIICTIIICHHE
CO6BITI/ISI 1 BXOAHOI'O CUT'HaJIa NI JU3BIOHKIIUIO TaKUX CHGHHGHHﬁ. B Tex clIy4dasaXx, €CJIM B
rporiecce Mpeodpa3oBaHui, B IPABbIX YACTAX YPABHEHHU OyIyT BCTpeUaThCs COOBITUS 0€3
BXOAHOI'O CUIrHaja, H€06XOI[I/IMO CACJIaTh MMOJACTAHOBKY BMCCTO TAKHUX CO6I>ITHI>1 COOTBETCT-

BYIOILIIUX UM BBIPaXKEHHII.

7) B uTore 3aMeHss BO BCEX yPaBHEHMSIX 3HAKU KOHKAaTEHAIMU HAa 3HAKU KOHBIOHKIINU U,
BBOJIS JICKpeTHOE BpeMs, nosrydatoT CKY, B KOTOpoi 0003Ha4eHUs1 COOBITHI NCXOIHOM

CUCTEMBI OTMEYAKOTCA COOTBETCTBYIOINMMU BBIXOJHBIMH CUT'HAJIaMH.

ITpumep na noctpoenre CKY nu CB® no perynsipHoMy BBIpaXEHHUIO IPUBEICH J1aliee B pa3-
nene 1.3.

1.2 @®opmyaupoBKa 3a/1a4 paclno3HABAHMS LENMOYEK - 00pa3oB

PaccmoTtpum Gonee aeTabHO (HOPMYIMPOBKY 3a/1a4d pacrio3HaBaHMsI IIETIOUEK - 00pa3oB, B
TOM YHCJI€ OITUCHIBAEMBIX PETYJISIPHBIMU BhIpaxkeHUsIMU. [lycTh naHa BXoJIHas LIeTIOYKa-
MOCIIEZIOBATEILHOCTD CIIEMyIONero Buaa W=topw;w, ... wybottom ( w; - 1r0060¥ CHMBOI U3 aJI-
GbaBuTa Z) 1 11enovka-odpas, 3aJaHHas peryJsIpHbIM BbIpakeHueM R=z,z, ... z,. Hago Haiitu
TaKO! HAMMEHBIIUHN UHJIEKC ] CHMBOJIA BXO/IHOM MOCIEI0BATENIbHOCTH, YTO JJIsi HEKOTOPOTO 1
MOJUETIOYKA WiWi+1...Wj, IENOYKH W IIPUHAUIEKUT SA3BIKY, IPEICTABICHHOMY BbIpakeHHuEM R [
41].

B 3aBucumoctu o1 TOro, Kakas 1eJib Ipeciaeayercs B pe3yJIbTaTe MOMCKa MOKHO BbIJe-
JIUTH CIENYIOLINE KIIacchl 3a1a4. OOHapyscenue hakma nanuuusa yenouxku, v Toapko. Hampu-




Mep, HaJIM4Ke B TEKCTE CJIOBA WM MPEIOKEHHs; OOHapyKEHHE CUTHATYPbI BUPYCa IIPU MTOUCKE
B (haiine u T.m. B 3TOM ciyuae JOCTAaTOYHO peann30BaTh AITOPUTM MOUCKA C UCTIOJIb30BAHUEM
MOJIETT OJTHOCTOPOHHETO aBTOMAaTa, KOT/Ia MPU 00HAPY >KEHUHU [IENOYKH BBIPa0aThIBACTCS BbI-
XOJHOUW CUTHAJ MHIUIUPYIOIINI OJIOKUTEIIbHBIN pe3ybTaT moucka. Qonapyscenue gpakma
HAMUYUA YenouKu u J10KAIU3AYUA MeCma €€ PACIIONOKEeHNS, HApUMep HalTH B TeKCTe (pazy
1 3aMEHUTH €€ Ha JPYTyIo WK 00Hapy>KUTh BUPYC U "BbUIEUNTh". [IJI TaKUX clly4aeB HEOOXO-
MO pealin3alys ajJropuTMa Moucka U JOKalu3aluy ABYXCTOPOHHUM aBTOMAaTOM, KOTa Mpu
OoOHapYKEHUH LIETIOUKH JIJIs JIOKAJIU3aI[UU €€ MeCTa MOJ0KEeHUs OJIOK UTeHHUsI aBTOMAaTa Ha4H-
HaeT MepeMeniaThes CrpaBa HajaeBoO (MPU ATOM 3alIOMUHAIOTCS TMO3UIIUH JIEHTHI) 10 MOMEHTA
oOHapy»eHHs Hauyana uenodku. [Ipu nporpaMmHON peanu3anuy, €ciiu 3TOT MOUCK PeaTu3yeTcs
KaK OJIMH MPOIIECC, TIOCIIE TOTO Kak OOHapy KeHa IeToYKa - o0pa3 OJIOK YTeHHUs] HAUWHAET Tepe-
MellaThcsi B 00paTHOM HaIpaBJICHUU JJIs MTOMCKa Havaia 1enodku. Eciu 3amoMHUTE Ipu 3TOM
MO3UIUIO KOHIA IIETIOYKH TO 3aTeM OJIOK YTEHUSI MOXKHO Cpa3y MEepEeMECTHTh BIIPABO HA MO3H-
LU0 CJIEYIOUIYIO 3a €€ KOHIIOM. Eciu %e onepannoHHas cucTeMa Mo3BOoJIeT NapasuleIbHO BbI-
MIOJIHUTH HECKOJIBKO MIPOIECCOB, TO TOTJ]a MOYHO 3aIlyCTUTh €Ie OJUH MpoIiecc ISl TOKalIu3a-
L[UU IIETIOYKH, B TO BpeMsI KaK POAUTENbCKUN MTPOJOHKAET MPOCMATPUBATh BXOIHYIO TIOCTIEI0-
BaTeIbHOCTh. AITOPUTM pabOTHI aBTOMATAa B MPSIMOM HAIIPABICHUH PEATU3yETCsl HA OCHOBE
PBAC, a anroputm pa®oTsl B 00paTHOM Ha ocHoBe "3epkanbHoi" PBAC.

HeoOxoaumo 0TMETUTD YTO 3a7ja4i paclio3HaBaHUs 00pa30B HE CBOJSATCS TOJIBKO K MOUCKY
OJTHOM eTMHCTBEHHOM IIEMOYKH BO BXOAHOMU MocneaoBaTenbHOCTH. [IpuBeaemM popmMymupoBKy
TaKHX 3a/1a4, KOTOPbIE BCTPEUAIOTCS HA MPAKTUKE.

1) IHouck 110600l u3 HeCKONbKUX Yenouek, T.e. XOTs Obl OJIHA U3 IIEMTOYEK €CTh BO BXOTHOM

MocIieIoBaTeIbHOCTH. BooOIIIe Ka3aiock ObI 3Ty 3aa4y MOXHO CBECTH K TIOOYEPEIHOMY
MOMCKY Ka)kKJIOM LIETTOYKH 32 HECKOJIBKO MPOCMOTPOB BXOIHOM MOCIIEI0BATEILHOCTH, HO B
9TOM CJiy4dac BpCMs MMOUCKA BO3PACTACT MPONOPHHUOHAIIBHO KOJIMYCCTBY HCIIOUCK U UX IJIN-
HE, a B HEKOTOPBIX CITydasx, HampuMep "Mouck Ha jiety" (0e3 BO3MOKHOCTH MTOBTOPHBIX

IpoOCMOTpPOB BXOI[HOfI HOCJIGIIOB&TCJIBHOCTI/I) OH B MPUHIUIIC CTAHOBUTCSA HCBO3MOKHBIM.

2) Iouck Hanuuusa Bcex 3a0AHHBIX uenouek, T.c. BO BXOJHOM ITOCIICA0BATCIIbHOCTH JOJDK-

HBI OBITH BCE U3 UCKOMBIX IIETIOYEK J0 TOr0 KaK Ha BXOJ aBTOMara noctymut "bottom"

3) IHouck 3a0anno20 Koauuecmea u3 6cex UCKOMbIX Uenouek T.e. HallpuMep nuryres 5
LIENO0YEK, a Pe3yJIbTaT MIOMCKA MOXKET OBbITh IOJ0KHUTEIbHBIM, €CJIN OyAeT HalCHBI XOTs Obl
3 u3 HUX. 37€Cch AONOJIHUTENbHAS TPYIHOCTh P MIOMCKE COCTOUT B TOM, YTO 3apaHee He-
BO3MOJKHO OIIPENIEIUTh MOPSJIOK, B KOTOPOM OHH OyJlyT HaXOAUTCS BO BXOAHOM MocienoBa-
TesnibHOCTH. Eciu jke UcKaTh WX MOCIeI0BaTeIbHO APYT 32 IPYTOM TO M3-3a 3TOI'0 BO3MOXK-

HBI CYIIIECTBEHHBIE TIOTEPU BPEMEHH.
4) Ilouck HECKOJBKUX Uenouex, y Komopuix npepukc u cygppukc o0ounaxoswl, a Kopnu

pazauunst. Ecnu npedukc 0603HauuTh uepes A, cyddukc uepes C, a kopuu yepe3 B1,B2,Bs,

To Ha s13b1ke PBAC anroputm noucka 3anumercs kak: 1(y)=A&(B; VB,V B3)&C. MoxHo,




KOHEUYHO, BBIMOJIHUTH IPe00pa3zoBaHue, PACKPhIB CKOOKH, HO Torna cyhduKchl u mpeduKrch

YHAYT B KQXAYIO U3 TPEX LEMNOYEK, YTO YBEIUYUT Pa3MEPHOCTD aIrOPUTMA.

5) IHouck yenouex, K020a 60 6xX00HOIU NOC/1E008AMEILHOCIMU HEKONOPbLE CUMBOJIbL A6~
aawmca "npo3paunvimu’’ (T.€. ux Kak 661 HET). Hanpumep, urHopupoBaHuE 3HAKOB TIpe-

NMHaHWA B TCKCTC WJIN OIIPCACIICHHBIX 0alTOBBIX KOM6HH8.I.[PII>1 B IBOMYHBIX Q)aﬁnax.

6) Kozoa nouck 60 6x00H0Il nociedosamenvHOCMU HaYUHAemca no cuznaiy "'uzene'’, a
710 TOTO BPEMEHH Ha KaXKJIOM IIIare OCYLIECTBIIAETCS IPOCTO MPHEM O4EepPEeTHOI0 CHMBOJIA
BXOJHOM IOCJIEN0BATEIBbHOCTH. Hanpumep, Korja MOUCKOM YIIPaBIIe€T BHEILIHSS Cpela UiIu
KOT/Ia HYKHO HAiTH IEMOYKY MOCIIEe MPOIYCKa ONMPEAEICHHOT0 KOJIHYECTBA CHMBOJIOB
BXOHHOﬁ IIOCJICA0OBATCIIbHOCTH.

OtMetumM, yTo HauanbHOE cocTosinue so HAIKA, kotopoe HazoBeM mapkepom navana nouc-
Ka UMeeT O4YeHb CYIIECTBEHHOE 3HaUeHne. Mapkep mo3BOJIsIeT JMHAMUYECKU YIPABIATH MPO-
1[ECCOM IMOMCKa 0€3 M3MEHEHHS CaMOr0 aIrOprUTMa MOUCKa (TpOorpaMMHas WITH allliapaTHas pea-
JU3alus He MEHSIETCS), UTO 00ecleynBaeT rTMOKOCTh PH peain3anuu anroputMa. Hampumep,
HE MEHSIS aJITOPUTMa, a YIPaBJIsis TOJIBKO MApPKEPOM MOKHO MOJIYUUTh PELICHUE CIEAYOIIUX

1oA3aa4, KOTOPbIE MOT'YT SBJISITHCSI COCTABHOM YacThIO 3a7a4 1-6.
1) He naumHaeTcs 1 BXOJHAs OCJIEIOBATEILHOCTh C HCKOMBIX LIEMIOYEK, T €. CAMbIN Tep-

BBl CUMBOJI MOCJIE€I0BATEIbHOCTH COBIAAAET C IEPBBIM CUMBOJIOM LIETIOUYKH. DTO MOKET
MOTPeOOBATHCS €CITH MPOU3BOIUTCS TAKOM MOMCK BO MHOTHX (hailyiax WK JaKe B TOM CIIy-
4ae €CJIM 3TO TIOUCK B OJTHOM (haiisie ( KOTOpBIi B IPUHIIUIIE MOKHO C/EJIaTh BPYYHYIO), HO
[[EMOYKa JOCTATOYHO IJITMHHAS (COTHH U Oosiee 0aiiT) U TOoraa BO3MOXKHA OMIMOKa U3-3a 4e-
noBeveckoro ¢akTopa. Takas 3a1ada pemnraeTcsi yCTaHOBKOM Mapkepa Hadasa moucka ( sp=1
) Iepe1 MPUEeMOM BXOTHOM MOCIIeIOBATEILHOCTU U cOpocoM ero ( sp=0 ) mociie mpuema
MepBOr0 CHUMBOJIA.
2) Knaccuueckas 3aa4a Moucka, KOrja BXOAHasl IOCJIEI0BATEIbHOCTh MOXKET COJIEPKATh
LETOYKH B TI000M MecTe Mexay "top" u "bottom". Drta 3aaya pemraercs ycTaHOBKON Map-
kepa ( sp=1 ) mepen mpruemMoM BXOHOM MOCIEA0BATEIIBHOCTH, O€3 MOCIeayomero copoca

(HOI/ICK HCKOMBIX HNCTTOYCK HAYUMHACTCA C KaXKA0ro O4CpCaHOro CI/IMBOJIa).

3) Ilouck BO BXOJIHOM MOCIIEIOBATEILHOCTH HAUNHAETCS MOCJE TOCTYIJICHUSI B HEW ompe-
JIEJIEHHOTO CUMBOJIa WJIM CUMBOJIOB (TOYKH, OTMEUaIoIel KOHEell PEeAIoKeHus U T.11.). DTa

3aJayua perraeTcsl yCTaHOBKOM Mapkepa IMociie NOCTYIJICHHsI 3TOTO CUMBOJIa, 0e3 mociie-

TyIOIIero copoca.




4) Ilouck BO BXOIHOM IMOCJIEIOBATEILHOCTH HAYMHACTCS TIOCIIC TOCTYTUICHHUSI CUTHAJIA Ha-
4aTh MOUCK "M3BHE" UM HACTYIUICHUU OMPEACIIEHHOTO COOBITHS "BHYTpH" (Hampumep, mpo-

YUTaHO OMPEACIICHHOC KOJIMYCCTBO CUMBOJIOB B IMOCJIICAOBATCIIBHOCTU U T.H.)

PaccmoTpuM Kak MOKHO pemuTh 3afauu 1-5 u nogzagaun 1-4. bynem paccmaTpuBarh 3a1a-
9 UJIeHTU(PUKALMN TOJIBKO Ha OOHApYKEHHUE, T.K. pellleHne 3aa4 JOKATN3aluU TOTHOCTHIO
UJIEHTUYHO, TOJIBKO C "3epKaIbHBIM" OTPAKEHUEM.

1.3 Pa3paborka aJropuTMoB 32124 WACHTH(PUKANNH

Pewenue 3a0auu muna "'1". Anroput™m pemieHus 3Toi 3aauu (6e3 ydera moCcTyIuICHHS
cuMBoIIa "bottom') MOKHO HENMOCPEICTBEHHO 3anucaTh Ha si3bike PBAC. Hanpumep Heo6xo-
JTUMO OTIPEJICITUTh €CTh JIM BO BXOJIHOHM TOCIIEIOBATEIFHOCTH JIt00ast U3 TPEX CIEAYIOMNX IIET0-
YeK:

1) 737771 ... 2173, 2) 7y ... 227173, 3) 24 ... 247 ... 22737 ... 1],

T/€ Z; ... Zi TOBTOPEHUE CUMBOJIA Z; JII000€ YUCIIO0 pa3, HO He MeHee oiHoTOo. [Ipu oOHapy-
YKEHUU JTF000M ETOYKH JTOJDKEH OBITh BRIPAOOTAaH BHIXOIHON CUTHAI Y.

Torna Ha si3p1ke PBAC anroputm novcka 3anuiieTcs:
I'(y)=S()(Z32221 {Z] }23 \% V4] {22}2123 \% Z4 {Z4}Zz {Zz}Z3Zl {Zl })

g nepexona or PBAC k CKVY u CB® B COOTBETCTBHE € aITOPUTMOM IPUBEACHHBIM B
1.1, mpeoOpa3yeM BBIpaKEHHE I B CIASAYIONIYIO CUCTEMY M3 TPEX YpPaBHEHUH, T1I€ Sk, Sk2, Sk3 CO-
OBITHS, TOSBISIOLINECS MPU OOHAPYKEHHH 1IeTIoUeK 1, 2, 3 COOTBETCTBEHHO:

sk1(Y)=s0232221{z1} 23

s2(Y)=s022422} 2123

Sk3(y):S()Z4{Z4}ZQ{Z2}Z3Z1 {Z]}.

JanbHelimue npeoOpazoBanus nanyt cienytomue CKY u CBO:

CKY:

S1:S2&Z1 v S1&21;82283&Z2 5 S3:S()&Z3 5 Sk1:S1&Z3;
S4=S5&71; S5=S0&Zs V S5&77;SKo=54&Z3;

S¢=57&73; S7=8s& 7> V $7&7Z;;S8=S0&Z4 V Sg&Z4;

sk3=s6&z1 V ska&zy;

CB®:

y=sk1 VSk2 Vv 83

JInst moncka 1enoyex B JIF000M MECTe BXOAHOW MOCIIEI0BATEIEHOCTH HEOOXOAMMO yCTa-
HaBJIMBATh MapKep Havaja IOKMCcKa Mepe]] MpUeMoM KakJoro clieAyroniero cumpona. [loatomy B
CKY nHyxHO 100aBUTH YpaBHEHHE: Sp=1, a YTOOBI y4ecTh MOCTYIUIEHHE cuMBoIIa "bottom" He-
o6xoaumo 106aBuTh emie ogHo ypaBHenue B CKY u ogao B CB®:

CKY -

So=1

Sp=so&bottom V sy;

CBO® - Yb=Sb.

[Ipu npakTHYecKol pealn3alyy aaropuT™Ma Heo0sS3aTeIbHO MOBTOPSTH IEPEXOIBI U3 Sp B
Sp. I[J'IH HpOFpaMMHOfI pcain3anu JOCTATOYHO 6y;[eT OCTAHOBUTD BbINIOJIHCHHUC IIPOTrpaMMBbI, a
IIpY arnmnapaTHoOM peaan3anuu OJOKUPOBATh MPOX0XKIEHNE CUHXPOCHUTHAIA HA 3JIEMEHTHI TaMsi-
TH.

Pewenue 3a0auu muna "2". I1ony4uTh aaropuT™ peleHus 3TOM 3aa4u BO3MOKHO Clle-

IYIOIIAM 00pa3oMm:




- Ha s3p1ke PBAC 3amuchIBaeTcst aropuTM MOKMCKA JTF000M IETIOYKH, KaK U B TIPEABI Y IICH
3ajaye;
- no PBAC crpourcs CKY u CBO;

- CKY usMeHsiercs (KOPPEKTUPYETCs) TaK, YTO COOBITHE BO3HUKAIOIIEE TIPU OOHAPYKEHUU
KaKOU-T10O0 LIETIOUKH YCTaHABIMBACTCS U OCTAETCS MPH KaKJIOM CJIEAYIOLIEM MOCTYTI-

JIEHUH BXOJIHOTO CUMBOJIa (TAaKTOBOM CHUTHAJIE).

- IOUCK 3aBCPIIACTCA YCIICIIHO, €CJIM KOHBIOHKIUA BCCX TAKHUX COOBITUH CTAHOBUTCS paBHOﬁ

1 (Bce 1emOYKM HalIEHbI) H HEYCIICIITHO €CJIA JI0 3TOT0 MOCTYMHUT CUMBOJ "bottom".

I/ICHOJ'IBSYGM TOT XXC€ NPUMEP 4YTO M B 3a/1a4UcC 1, TOJIBKO TCIICPb BCEC HCKOMBIC HECTIOYKH JOJIK-
HBI IIPUCYTCTBOBATH BO BXOJIHOM IOCIEI0BATECIILHOCTH.

CKYV:

So=1; S1=Sz&Zl Vv S]&Zl;Sz=S3&Zz 5 S3=S0&Z3; Sk1=S1&Z3 v m;
S4=S5&Zl; S5=S()&Zz 4 Ss&Zz; Sk2=S4&Z3 v Sk2;

86:S7&Z3; 7:S8&Zz Vv S7&Zz; Sg:S()&Z4 v Sg&Z4;

si3=S6&Z1 V si3&z1 V S3;

Sy=So&bottomV s;

CBO:

y=sk1&sk2&Sk3; Yb=Sb.

Pewenue 3a0auu muna ''3". llpu pa3zpaboTke anropuTMa peieHus 3TOH 3a1a4 HapsIy C
3aMEeYaHUsAMU K 3a7a4de "2" HyKHO €elle y4ecTb, YTO HEJb3s 3apaHee 3HATh MOPSAIOK , B KOTOPOM
MOSIBSITCS LIEMIOYKH BO BXOJHOM MOCJIeA0BaTEeIbHOCTHU. Mcnoib3yem TOT e IpUMEp YTO U B 3a-
nade 1, ToJIbKO Ternepb He0OXOAMMO HAUTH XOTsI ObI IBE IIETIOYKH U3 TPEX.

ITpu nepexone or PBAC k CKY u CB® npoaenaem Toxke, 4TO U B 3a7a4€ 2, HO 110 UHOMY
BBINOJIHUM Koppekuuio CBO.

CKY:

so=1;

s1=92&z V 81&z1;  $:=83&72; $3=80&z3; Sk1=S1&2Z3V Ski;
$4=55&71; $5=80& 2 V 85&22; Sko=84& 73V Si2;

56=S7&Z3; S7=Sg&Zz \4 S7&Zz; Sg=S0&Z4 \4 Sg&Z4;

si3=S6&Z1 V si3&z V si3;

Sy=So&bottomV s;

CB®:

y=Sk1&Sk2 V i1 &Si3 V Sia&Sia;

Yb=Sb.

Pewenue 3a0auu muna ''4". PaccMoTpuM pelieHre Takol 3a/1auu Koraa npeduxc Oyner 3a-
JIaH PEryJISPHBIM BBIPAXKECHUEM Z1Z1Z273, CyDdUKC - 7>{z; } 73, a KopHU OyayT U3 3anayu 1. He-
00X0IMMO HAalTH BO BXOJIHOW MOCJIEI0BATEIBHOCTH JIIO0YIO LIETIOYKY U3 TpeX. Toraa anropurm
nowrcka Ha s3pike PBAC 3anumercs:

I‘(y):S()21212223(Z32221 {21}23 V 7o {22}2123 Vv Z4{Z4}Z2{Z2}Z3Z] {Z]})Zz {21 }Z3.

Pa3o0bem BeIpakeHHE T HA TP YaCTH:

Sp=S0Z1Z1Z2Z3- 1J1s Ipeukca,

Sk1=8p(232221 {21} 23) - U151 KOpHSA 1,




Sk2=Sp(Z2{22}2123) - 111 KOpHA 2

S3=Sp(Z4{24}22{22} 2321 {21 }) - 111 KOpHs 3

1(y)=s:22{z1 }z3 - nnst cypduxca.

s xaxgoro ypaBuenus nepeiinem ot PBAC k CKY u o6benunnm ux. [omydnm:
CKYV:

S():l

Jns npedukca ( Mapkep Havasa MoucKa S):

Sp=S9&73; So=S10&Z2; S10=S11&Z1; S11=S0&Z1;

Jlnst KopHeil ( MapKep Hadala IOMCKa Sp):

S1=sp&z; VvV s1&zy; Sr=53&7>; s3=sp&Z3;  Sk1=S1&Z3;
S4=S5&Zl; Ss=Sp&Zz \% S5&Zz; Sk2=S4&Zg;

86:S7&Z3; S7:S8&Zz \% S7&Zz; Sg:Sp&Z4 \% Sg&Z4;

ski3=s6&z1 V si3&zy;

s cyddukca ( Mapkepbl Hayaa MOUCKa Sk1, Sk2, Sk3):

1=512&23; s12=(Sk1 Vsko V si3)&zy V s12&zy;

s BXoaHOTO cuMBOJIa "bottom":

Sy=So&bottomV s;

CB®:

y=r, Yb=Sb.

Pewenue 3a0auu muna ""5" PaccMOTpuM pellieHUE TaKOM 3aJ1a4d Ha MPUMEPE, KOT/1a UCKO-
Mas 1enouka OyJeT 7,z17,73, B andasure Z=1{71,7»,23,74,25,26,27,28,29,Z10 } » & UTHOPUPYEMBII
CUMBOII TIPH MTOUCKE Z1o. Toraa renoyka BoO BXOAHON MOCIENOBATENBHOCTH Z1Z10Z10Z1Z2Z10Z3
JIOJKHA OBITH OOHApY’KeHa.

[TomyuuTh aNrOpUTM pelIeHUs STOH 3a7a4i BO3MOXKHO CIIEAYIOIIMM 00pa3oMm:

- Ha si3pike PBAC 3amuceiBaeTcs aaroputM moucka mernovyku

- no PBAC crpourcsa CKY u CBO;

- CKY u3mensietrcs (KOppeKTUPYETCs) TaK, YTO aIrOPUTMa HE MEHSET CBOET0 COCTOSIHUS MPU
NOCTYIUIEHUU Ha BXOJ Zjo (CHMBOJ UTHOPUPYETCS U Kak Obl "'mpo3paueH"” isl Lernoy-
KH).

Anroput™ novicka Ha a3sike PBAC 3anumercs:

r(y)=5021212223.
[epeitnem or PBAC x CKY u CB® u nony4um:

CKY:

so=1; r1r=s1&2z3; S1=8,&7; $=53&2Z1; S3=So&Zi;

sp=So&bottom V sy

CBO:

y=r, Yb=Sb.

Koppektupyem CKV u nonyqaem:

so=1; r1=51&73Vr&zip; $1=5:&2,V $1&Z10; Sr=s3&7;1 vV $:&710;
S3=s0&z; V' 83&710; Sp=So&bottom V sy,

Pewenue 3a0auu muna "6". Ilpu pemienre 3Toi 3ajaun alropuTM pa3padaTbIBA€TCs B TOM
K€ MOpSAJKE Kak U B 3a7a4ax 1-5.
Ho B CKY no6asnsetcs sg=0. [Io3ToMy Bce CHMBOJIBI BO BXOJHON MOCJIEJ0BATEIIbHOCTH UTHO-
PHUPYIOTCS 710 TeX MOKa M0 CHUrHally "u3BHE" HE YCTAaHOBUTCSA MapKep Hayasa moucka (So=1).
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1.4 BroiBoanl
Crnemyer OTMETUTBh, YTO XOTS pa3padoTKa aTOPUTMOB PEIICHUS 3a71a4 MTOMCKA BENACh IS

OJTHOTIPOIIECCOPHOM CHCTEMBI ( TIOCIIeIOBATEIbHAS PeaIM3alis aJrOPUTMa ), TOJTyUYEHHBIE aJl-
TOPUTMBI BHYTPH SIBJISIIOTCS MapajuIeTIbHBIMHU.

Ho ecnu 3agaua nmoucka uMeeT O0JIBIIYIO0 Pa3MEPHOCTH ( JJIMHHBIE LIETTOYKH U MHOTO (aii-
JIOB OOJIBIIION JJIMHBI, BHYTPU KOTOPBIX MX HAJ0 UCKATh ), U €CTh BO3MOXHOCTh PeaTu3alliu a-
TOpUTMA Ha MYJIBTHIIPOLIECCOPHOM CHUCTEME, TO UMEET CMBICI C TOUKH 3PEHUS TTOBBIIICHHS ObI-
CTPOJECHCTBUS MPOU3BECTH Pa3padOTKy MapaylJIeIbHOTO AJITOPUTMA.

2 Meroauka NpoeKTHPOBAHMS NAapaJUleJIbHbIX AJITOPUTMOB

OnHa U3 BaKHBIX TEHACHIIUI Pa3BUTHsI COBPEMEHHOMN BBIYHCIMTEIBHON TEXHUKN COCTOUT B
pacIIUpeHHOM BHEPEHUN MYJIbTUIIPOLIECCOPHBIX apXUTEKTYP. MHUKPOIPOLIECCOPHI MTO3BOIUIN
MOJIyYHUTh MIPOLIECCOPHOE BpeMs IO HOMUHAIILHOM 1I€He, a UX Mallble rabapuThl JeNaloT BIIOJIHE
000CHOBAHHOM MTOCTAHOBKY BONPOCA 00 UX KOMIUIEKCHPOBAHUH B €IMHOM CUCTEME B KOJIUYECT-
B€ JIECATKOB, COTEH U Oojee. OAHUM U3 KIIFOUEBBIX (PaKTOPOB CIIOCOOCTBYIOIINX MCIIOIb30Ba-
HUIO TaKUX CHCTEM OyJeT HaJM4Ke MapajieNIbHbIX alrOPUTMOB.

OnuH 13 BO3MOXHBIX MOJAX0A0B K pa3paboTke mapauieIbHOro aJropuT™Ma i pelieHus
KakoH-Tu00 3a/1a4M, B TOM YUCIIe 3a7a4 uaeHTH(GUKanuu 6a3upyercsi Ha MEeTOAMKE, IPUBEICH-
HOM B [5] ¥ COCTOHT W3 CICAYIONINX ITANOB MPOSKTHPOBAHHUS: - AecKOMITO3HINs ( pazOueHue )
HCXOJHOMU 3a/1auM Ha dJIEMEHTapHbIE 3aJ[aul; - ONpe/ieJIeHHe BCeX HEOOXOANUMBIX B3aUMOIEHCT-
BUH ( KOMMYHUKALIUK ) MEXKAY AIEMEHTAPHBIMU 3aJja4aMu; - 00beIUHEHUE JIEMEHTAPHBIX 3a-
nad ( arioMepanys ) B COOTBETCTBUE C ONPEICICHHON CTpaTerneil, yunThIBaIOLIeH B TOM YHCIIE
YHCJIO MPOLIECCOPOB B CUCTEME; - paclpeiesieHUe MOIYyUYEHHBIX PU arjoMepauu 3aja4 Ha 3a-
JTAaHHOE YHCIIO MPOLIECCOPOB; - OLIEHKA MOJyUYEHHOTO aJlrOpUTMa (MJIH aJrOpUTMOB, €CIIU UX TO-
JYy4Y€HO HECKOJIbKO) Ha MacIITabupyeMoCTh (TIpU yBEIUYEHUH 00beMa UCXOAHBIX TAHHBIX H/UIIN
M3MEHEHHMH YHCIa MPOLECCOPOB B MYJIbTUIIPOIIECCOPHON CHCTEME).

2.1 [dexoMmo3uums 324244 HA 3JIeMEHTAPHbIE MOA3a1a4M

Ha nepBoM »Tane nmpoekTupoBaHusl JaHHbIE, UCTIOJIb3yEMbIE B 33[1a4€ U OTEpaIlu HaJl
HUMHU, pa30MBaIOTCS Ha dJIEMEHTApHbIE 3a1a4uu ( He JOIyCKAIOIUe NajdbHeHIero pa3oueHus )
0e3 yueTa yucia MpoueccopoB B MyJbTUIIPOLECCOPHON cucteme. To ecTh BHUMaHue GOKyCHUpy-
€TCsl Ha JOCTHKEHUH MaKCUMAaJIbHOTO Mapajieian3Ma Kak Mpu pa30ueHuH TaHHBIX, HCXOIHBIX
W/WIM IPOMEKYTOUHBIX ( ""0ekomnozuyusn oannvix" ), Tak v Ipu pa30MEHUH BBITIOTHSIEMBIX
onepanuii B 3anaue( ""¢pynkyuonanvhan oexomnozuyus'').

[Tpu 1eKOMIO3UINK JAaHHBIX BXOAHBIE M MPOMEKYTOUYHbIE JaHHBIE, UCIIONIb3yEMbIC B 3a-
nade pa30MBAIOTCS HA SJIEMEHTApHBIC YaCTH MPUOIU3UTEIBHO OJJUHAKOBOTO pa3Mepa, a 3aTeM
10 THM YacTAM pa3OUBAIOTCA ONEpaIH, BHIMOIHIEMbIC HAJl HUMHU. DTHU JaHHBIC U OTICPAIINH
HaJl HUIMH Ha30BeM dJIeMeHTapHbIMU 3afadaMu (33). HykHO y4UTBIBaTh IpU ATOM, UTO €CIIU
KaKue-To ornepanuu B 93 TpeOYyIOT JaHHBIX U3 HECKOJIBKHUX MOTYyUYEHHBIX MpU pazdoueHuu I3, To
B JaJIbHEHIIIEM 3TO NOTpeOyeT OpraHu3aluy B3auMOCBs3ei (KOMMYHHKAIM) MeXay D3 Ha UTO
notpe0yeTcst BpeMsi MyJIbTHIIPOLIECCOPHOI CUCTEMBI (3TO BPEMsSI MOXKET 3aHUMATh CyIIECCTBEH-
HBIH MPOLIEHT OT OOIIETr0 BPEMEHHU BBIMOJIHEHUS aaropuT™a). MneanbHbIM MOKHO CUUTATh CITy-
yail KOrja KOMMYHHUKaIUUd MexXay O3 OTCyTCTBYIOT. CyIlecTBYyET XOpoIlee MPaBUiIo MpH Je-
KOMITO3UIUH IAHHBIX - HAYUHATH pa30ueHNe ¢ OONBIINX CTPYKTYP JAaHHBIX MU C T€X, KOTOPHIE
HCIOJIb3YIOTCSA HauboJjee yacTo B 3a/1a4e.

[Tpu pyHKUIMOHATBHON NEKOMITO3UIIMH pa3OreHue onepalyii, BHIIOTHAEMBIX Hall JaHHbI-
MU, pacCMaTpHUBaeTCs paHbllle YeM pa3OueHNe caMUX JaHHBIX. 3aa4a Takke pa3ouBaercs Ha
3JIEMEHTapHbIE 3a0auu - hyHKYUU B UACATLHOM ClTydae HE 3aBUCALINE JIPYT OT ApyTa.
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Ha sToM »Tamne npoekTupoBaHus JUIsl JOCTH)KEHUS] MAKCUMAJIBHOTO Napajuiean3mMa Heo0xo-
JIMIMO BBITIOJTHUTB KaK JEKOMIIO3HIIMIO JAHHBIX, TaK U (YHKLIHOHAJIbHYIO Aekomno3unuto. I1o-
CKOJIbKY JIEKOMITO3UIMS TAaHHBIX U (YHKIMOHATIbHAS JCKOMIIO3HIIUS SBISIOTCA HHTYUTHBHBIMH,
TO UX PE3yJIbTaThl HEOOXOAUMO CBEPUTD CO CIAEAYIOIIMMU KOHTPOJIbHBIMH BOIIPOCAMU, O3B0~
JSIFOIMMU OLIEHUTh Ka4eCTBO Pa30ueHMs.

1) TomyuenHoe uncio O3 MeHbIIE UM PABHO YUCIY MpoleccopoB B cucteme? Ecnu aa, To

Ha MOCJEAYIOUUX dTanax NpOeKTUPOBAHNS BO3MOKHA MaJjiasi THOKOCTh B IPUHATHH pellie-
HUU.

2) Tlo3BossieT aM MosyuyeHHast JEKOMITO3ULMS N30€XaTh Ype3MEPHOT0 KOJIMYECTBa Oepa-
U W/WIH 9pe3MepHBIX TpeOOBaHMIA 10 3aTparaM maMsaTu?. Eciii HeT TO pe3ynbTupyIomui
napasiesIbHbIA aITOPUTM HE MOKET ObITh IPUMEHUM IIPU YBETUUYEHUH BXOJTHON pa3MepHO-

CTH JIJaHHBIX (B JIUTEPAType UCIOIB3YETCS MOHATHE "aIropUT™M HE Maciutadupyem").

3) OpuHakoBOTrO JU pa3Mepa noidydeHHble 3aaaun? Eciam HeT, To mpu JaabHeHIeM mpoek-

TUPOBaHUHU OYAET TPYAHO 00ECHEUNTh PABHOMEPHYIO 3arpy3Ky MPOLECCOPOB CUCTEMBI.

4) Ywucno 33 nponopLroHAIBLHO pa3Mepy UCXOAHOM 3anaun? B uneanbHoOM citydae HE00Xo-
JTUMO, 4TOOBI YBEJIMYEHHE PA3MEPHOCTH UCXOIHOM 3a7aui YBEJINYMBAJIO YUCIO0 D3 3HAYU-
TeJIbHO OBICTpee, yeM pasmep camoit 3. Eciu 3Toro Het, To napajuieabHbli aJropuT™ He

MIPUTOACH IIPpHU POCTC Pa3MCPHOCTH 3aJa4M U YBCIMYCHUA YK CJia IIPOUECCOPOB B CUCTEME.

5) EcTb nu Hanu4mne albTepHATUBHBIX BAPHUAHTOB JIEKOMIIO3HUIIMU. JTO MOKET 00ECTICUUTh

0OJIbIIIEE YHCIIO BAPHWAHTOB Ha NMOCJICAYIONUX MIarax NpoOCKTUPOBAHUA.

2.2 HeoOxoaumble B3auMOAeCTBUS (KOMMYHUKALMH) MEKIY 3JIEMEHTAPHbIMU 3a/1a4a-
MH

Ha BTOpOM 3Tamne npoekTUpoBaHus ONPEAEIAIOTCS He0OX0IUMbIE B3aUMOICHCTBHS (KOM-
MYHHKaLUM) Mexay 93. O3, moixydeHHbIe TpU pa30MeHUH, MOTYT BBIIOJIHATHCS HapaljIeNbHO,
HO KaK IPaBHJIO, SBJISAIOTCS B3aUMO3aBHCUMBIMU. Oriepanuu oHON D3 B KaKOH-TO MOMEHT
BpeMEHH TPeOYIOT JaHHBIX OT Ipyroil D3, A yero HeoOXouMa Nepechlika JaHHBIX MEKIY
3amadamMu. DTU HH(GOPMALIMOHHBIE TIOTOKHU ONPEAETSIOTCS Ha 3Tare MPOEKTUPOBAHUS KOMMYHH-
KA.

s cienmpukauy KOMMYHHAKAUH ONMPEIEIIOTCS KaHaJIbl OT TPOU3BOIUTENS (KTO I10-
ChIJIaeT) K MOTPEeOUTENIO (KTO MPUHUMAET) U ONIPEACIISIFOTCS COOOIIEHUST KOTOPHIE MEePEChIIAI0T-
Csl TI0 ATUM KaHaJlaM.

[Ipu nexoMNo3ULINHU JaHHBIX ONpeAeIeHHEe KOMMYHHUKAIMA MeX Ty D3 HE ABISETCS Ipo-
CTOM 3aJjaueil, TaK KaK CyIIeCTBYET JOCTATOYHO MHOTO BapUAaHTOB U3 KOTOPHIX HAJI0 BHIOpATh
HanboJjee ONTUMAIIbHBIH.

Haobopot npu ¢pyHKIIMOHATBEHONW TEKOMIO3HUIINH ONPEIeIeHne KOMMYHHUKAIUI 10CTa-
TOYHO IpOCTas 337a4a, TaK Kak KOMMYHHUKAIIMH COOTBETCTBYIOT ITOTOKY JaHHBIX MEXKIY I3.

B o0mmem cirygae MOXHO IPOU3BECTH KIACCH(PUKAIIUI0 KOMMYHHUKAITUH 110 CJICTYFOIIHM
MpU3HAKaM: - JIOKaJbHasi WU TJ00aibHast; ~-CTPYKTYpHUpOBaHHAs ( WJIH K€ PeryJisipHasi ) WiH
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HECTPYKTypHUpOBaHHasl ( HEpeTryJisipHasl ); - cCTaTUYecKasi WK JUHAMHYECKas; - CHHXPOHHAs WK
ACMHXPOHHASI.

[Ipu r1okanvbHOl KOMMYHHKAIIMK Kaxaas O3 B3aUMOJICHCTBYET ¢ HEOOJIBIINM YHCIIOM 3a-
nad (ee "cocensamu'), a Ipu 2106a1bHOU CO MHOTHMH 3a7jadaMH (B Tipezenie ¢ Kaxaoil). [lpu
CMPYKMYpupo6anHol KOMMYHUKAIUHU Kaxkaas O3 U ee coceld 00pa3yIoT PeryIsipHyIo CTPyKTY-
py (Hanmpumep "nepeBo" winu "cetka'), a mpu HeCMpPYKmMypupoeaHHol HEPEryIsIpHYIO CTPYKTYPY
(mpowusBonbHbIA rpad). [Ipu cmamuueckolti KOMMYHUKAIIUN B3aMMOCBSI3U OIIpEeIIstoTes "pas u
HaBcerja" U He MEHSI0TCS IIPU BBIIIOJHEHUH aJITOPUTMA, a TIPU OUHAMUYECKOU MOTYT MEHSIThCS.

[Ipu cunxponroti KOMMyHUKALIUU €CTh CHHXPOHU3UPYIOIINE CUTHAJIBI MEXTY POU3BOAUTEIEM
Y IOTpeduTesneM, a Ipu AdCUHXPOHHOU HET.

Pe3ynbraThl pa3paboTki KOMMYHUKALUH TakKe HEOOXOMMO CBEPUThH CO CIECTYIOIUMH KOH-
TPOJIBHBIMHU BOIIPOCAMH ISl OLICHKU MX Ka4eCTBA.

1) Bce nu ayieMeHTapHBIE 3a/1a4H BHITIONHSIOT OJMHAKOBBIE KOMMYyHUKaluu? Eciu HeT, To
Takas HecOAIaHCUPOBAHHOCTh AT HEMACIITAOUPYEMYI0 KOHCTPYKIIMIO anropuTMa. B aTom
ClIydae HaJo MepecMOTPETh KOMMYHUKaui. Hanmpumep, eciu 4acTo UCIOJIb3yeMbIe TaHHbBIE
BKJIIOYUTH (MHKAICYJIUPOBATH ) B D3, TO TOI1a MOXKHO PACCMOTPETh BO3MOKHOCTh pacIipe-

ACJICHUA WKW PAa3MHOXKCHUA OTUX TaHHBIX.

2) Kaxnas snemeHTapHas 3aja4a CBs3aHa ¢ HEOOIBIIMM YHCIIOM coceneit? Ecnmu Het, To
CJIETyeT UCCIIEeIOBATh BO3MOXKHOCTh IIPEO0OPa30BaHUS IMI00ATEHBIX KOMMYHHKAIUH B JIO-

KaJIbHBIC.

3) Bce au KOMMYHUKAIIMH MOTYT BBITIOJTHATHCS MMapauielbHO (0HOBpeMeHHO)? Ecnu Her,
TO QJITOPUTM HE MacmTabupyeM U He d3PPeKTHBeH. B 3TOM ci1ydyae MOKHO UCTIOIb30BaTh

TEXHOJIOTHIO “pa3/elisiii ¥ BIACTBYUM ™ AJIsl CO3JaHUsI TapaIeIbHOCTH.

4) MoryT 11 BBIUUCICHUS CBSI3aHHBIE C PA3TMYHBIMU D3 BBITIOIHITHCS apayienbHo? Ecnu
HET, TO AJITOPUTM Takoke HeaddekTuBeH u He MaciTabupyem. s ycTpaHeHHs 3TOro He00-
XOJUMO MTOCMOTPETh, KaK MEePEyNoOPsA0UUTh ONlepallui 1 KOMMYHUKAILIUU, MOXKET ObITh J1a-

7K€ BCPHYBIINUCH K TIOCTAHOBKC 3a/1a4U.

2.3 Bbi10op MoaeaH annmapaTHOM peanu3aliy NapalJieJIbHbIX BbIYUCICHUH
Ha sToM »Tamne HeoOX0JUMO OIpeaesInTh Hanboee NOAXOAAILYI0 MOOeNb annapamHoi
peanuzayuy NapalieNbHbIX alTOPUTMOB U3 YHCIIa CIEeIYIOIUX: - CETKa MPOLIECCOPOB; - 00be-

JMHEHHE TPOLIECCOPOB Yepe3 OOIIy0 IIHHY; - B3aUMOJICHCTBHE MPOLIECCOPOB Yepe3 OOLIYI0
IIaMATh.
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Puc. 2.1. Cetka mpoiieccopoB
ETHERNET
| | | |
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Puc. 2.2. O0beruHEeHNE TPOLIECCOPOB Yepe3 MIUHY

OOmras maMATh

Iluraa
Ko K2 II K2 II
P P P

Puc. 2.3. BzaumozeiicTBue npoueccopoB yepe3 o0Iyo MaMsaTh

2.4 Bpi00op MogeaH NPOrpaMMHON peain3aluy NapajieIbHbIX BbIYHCICHU I
Ha sTOM 3Tane Heo0X0AMMO OIpeAeIuTs Hanboee MoIXO Iy I0 MOie]Ib IPOrpaMMHOM
peasu3alnuu napajyiesbHbIX BHIYUCICHUH (3214l U KaHAJIbl, IEPEChUIKA COOOLIEHUH ¢ NCIIOJIb-

30BaHNEM CTaHIAPTHBIX OMOIMOTEUHBIX YTHINT, pa3essieMas NaMaTh ¢ UCTIOJIb30BaHUEM OJI0-
KHPOBOK 1 ceMadopoB).

aHall

3agauu U KaHaJlbl

KaHall
KaHall

[epecpinka cooOmIeHNH ¢ UCTIOIB30BAHUEM CTAHAAPTHBIX ONOIMOTEUHBIX YTUIIUT BO MHO-
I'OM aHAJIOIMYHA MOJIENH «3aJJa4l U KaHaJbD», HO JUIS TOCBUIKU U IpUEMa COOOIEHNN UCTIONb-
3YI0TCS BBI30BBI OMOIMOTEYHBIX YTUIIHT, T.€. €CTh CYLIECTBYIOT OIPEICICHHbIE OIPaHUYCHUS Ha
MepechbUTaeMbIe U MoydaeMble COOOIIEHUS TI0 KaHaIaM.

B Monenu pa3znenseMoil mamMsaTH ¢ UCTIOJIb30BaHHEM OJIOKMPOBOK U ceMadopoB 3a1a4u
HCIOJIb3YIOT 001IIee aIpeCHOE IPOCTPAHCTBO, B KOTOPOM OHHU YHUTAIOT U 3aIIUCHIBAIOT JaHHBIE
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ACMHXPOHHO. MexaHu3M OJIOKUPOBOK U ceMa(OpPOB MCIIONIB3YeTCs ISl KOHTPOJIS TOCTYIIA K
oO0LIeH TaMsITH

2.5 OoObeguHeHne (arjiomMepanusi) 3JIeMEHTAPHBIX 3a/1a4

Ha »Tom sTame npoextupoBaHusi mpou3BoAUTCS o0beauHeHue (ykpymnaenue) I3. [Tocne
JTaroB pa30MeHHsI U OTMPEICIICHNsT KOMMYHHUKAIIUI alTOPUTM, COCTOSIIHM U3 O3 siBnsieTcs ab-
CTPaKTHBIM B TOM CMBICJIE, YTO HE MOKET ObITh peaIM30BaH Ha JIFOOOH MYIBTUIPOIIECCOPHOU
cucteme. Hammprmep oH MOKET OBITh MAJIOTIPUEMIIEM, €CITH CO3/IaeT OYCHh MHOTO 3a71a4 Majoro
pasmMepa, a mpoLECCOPhl BXOALINE B cUCTeMY HE3(DPEKTUBHBI ITPH BBHITOJIHEHUH TaKUX 3a]1a4.

[ToaTomMy Ha 3TOM CTaMK MPOCMATPUBAIOTCS PEIICHUS IPUHSTHIC HA dTanax pa3oueHus u
orpeeNieHUs KOMMYHHKAIIMHA C [ENTbI0 TIOTYUYEHHS MapaieIbHOTO alropuT™Ma, KOTOPHIH 3¢-
(hEeKTUBHO BBIMOHSIICS OBl HA HEKOTOPOM KJIacce MYJIBTHIIPOIIECCOPHBIX cucTeM. HykHO pac-
CMOTPETH TJe MOJIE3HO CKOMOMHUPOBATH 33/1a4U TIOJyUYEHHBIC Ha 3Tare pa30ueHUs mak, 4moovt
obecneuums 6 pezyiomame HauUMeHbUIee YUCTO 3a0ad, KAHCOAsA U3 KOMOPLIX UMeenm Hau-
O0o1vumuil pasmep.

Tax»e Ha TOM dTare Hy»KHO OIICHHUTH TJI¢ TIPH BBITIOJTHEHUH aJITOPUTMA 3aCITyKUBACT
BHHUMaHUS Pa3MHOKEHUE TaHHBIX W/WIH ONepalluii C LIEeTbI0 MOMy4YeHNs KOHEYHOT O pe3yJibTaTa
3a MUHUMasbHOE Bpems. [Ipu armomepaiuu noxydaemMoe 4HCIo 3a/1a4 coKpariaercs (B uaeanb-
HOM clTydae OJiHa 3aJja4a Ha IPOIECCOp), HO eIIe MOXKET ObITh OOJIBIIIE YUCIIA TPOIIECCOPOB B
cucteme. B 3ToM ciydae mpoeKTUpOBaHUE TIPEyCMATPUBALT CICAYIOIINI IIar - pacipeesieHue
3ana4 no npoueccopam. COOTBETCTBEHHO Ha dTare arjoMepaliy HyKHO CTPEMUTHCS, 4YTOObI B
pe3ynbTare ObUTa O/IHA 3a/1a4a Ha MPOLECCop.

Tpu, Kak nMpaBuIIO, B3aUMOKOH(IUKTYIONIUX LT MPECICIyIOTCS MPU arfioMepaIuu 1 pas-
MHOKCHUU JAHHBIX /WU OTICPAIIHIA:
- COKpallleHHe CTOUMOCTH KOMMYHUKALUK 3a cC4eT 00beMHEHHS B3aUMOCBsI3aHHBIX I3 ( J10-

KaJin3alusi KOMMYyHUKaIui );

- COXpaHeHue TMOKOCTH MO OTHOIIEHHIO K MAaCIITaOUPyeMOCTH ( K3BMEHEHHIO Pa3MEepHOCTH

3aJ]]aum) U pacupeIeIICHHIO 3a/1a4 M0 MPoIeccopam;
- COKpAIlIEHUH CTOMMOCTH MH)XCHEPHOH pa3paboTKu mporpaMMHoro obecriedeHus ( codra ).

PaccMoTpuM Kaxayro U3 HUX.

Jokanuzayusa kommynukayui. Ha stane pazOuenus anroputMa Ha D3 yCHIIUS COCPEIO-
TAYMBAJIMCh HA MOJIYUYEHUH KaK MOKHO OOJIBLIETO Yncia 3a/1a4. DTO MOJIE3HO, TaK KaK MO3BOJIs-
€T pacCMOTPETh IIUPOKUIA KPYT BOZMOKHOCTEH YJOOHBIX /JIsl TapaslieIbHOTO BBHITIOTHEHUS.
Opnako, ciexyeT 3aMeTUTh, YTO TOJdyueHue OONBIIOro YKCIIa 3a/1a4 Mpu pa3OueHnn He 00s13a-
TENbHO AaeT Y (EKTUBHBIN MapaienbHbIi aropuT™M. CaMoe HEraTUBHOE BIHUSIHUE HA BBITIOJ-
HEHHUE MapajuIeIbHOTO aJropuTMa ( 0 BpEMEHH ), OKa3bIBalOT KoMMyHUKanuu. Ha GosbmnHCT-
B€ MapauIeNIbHBIX CUCTEM NMPUXOAUTCS OCTAHABIMBATH BHIUMCICHHS YTOOBI ITOCJIATh WIH MTPU-
HATH co00mIeHus. [l03TOMy 3HAYUTENBHO YIYUIIUTCS CKOPOCTh BBIYUCIICHUS, €CIIU COKPATUTH
BpeMsi Ha KOMMYHUKAIUU. SICHO, YTO 3TO MOKHO JIOCTHYb MIEPECHUIKON MEHBIIIETO 0ObeMa JaH-
HBIX MEX/Ty 3aJ]a4aMu, BHITIOTHSIOMMMHUCS NapajijiebHO. BO3M0OXXHO MeHee 04eBUIAHO, HO CO-
KpaTUTh BpeMs Ha KOMMYHHKAIIMH MOXKHO U MPU UCTIOJIb30BAaHUU MEHBILIET0 YHCIa COOOIEHUI
MIPH TeX ke 00beMax JaHHBIX. DTO OOBIICHIETCS TEM, UTO KaXK/1as KOMMYHHKAIU TpeOyeT Bpe-
Ms HE TOJIBKO MPOMOPIHOHATBHOE 00BEMY MEPEChUIAEMBIX JaHHBIX, HO UMEeT (PUKCHUPOBAHHBIE
HavyaJbHBIC 3aTPATHl BPEMEHU TI0 €€ YCTaHOBJIEHUIO. B 1omoiHeHne K KOMMYHUKAIIHOHHBIM
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BPEMEHHBIM 3aTpaTaM HY>KHO YYHUTBIBATh M CTOUMOCTb CO3JIaHMsI 3a]laui Ha rpoueccope ( Bbl-
JiefIeHUe NaMsTH U T.1.).

Hcxons u3 BeIliecKa3aHHOTO, 00bEAMHEHHE B3aMMO/ICHCTBYIONIHNX 33734 B OJHY YCTpaHs-
€T He0OXOAMMOCTh UX BHEITHUX KOMMYHHUKAIIMH, TaK KaK MOJIy4YeHHAs 3a/1a49a Oy/IET BBITOI-
HATBCSI HA OJJTHOM IIPOLIECCOPE.

MO’HO OTMETHTh, YTO IPU Pa30MEHUH MO AAHHBIM (P HEKTUBEH MOJIX0 YBEINYECHUS JIO-
KaJIbHOCTH 32 CUET YBEJIHMUCHHH Pa3MepHOCTH "Kycka', 00pabaThIBa€MbIX PEryJIsIpHBIX JaHHbBIX
(BeKTOpBI, MATPHUIIHI ¥ T.11.). HO eciii maHHBIE HEPETYISPHBI TO 33a]a4a arjaoMepalii CTAaHOBUT-
Cs IOCTaTOYHO TPYIHOM.

MO’KHO ONBITaTHCS HCIOIB30BATH PA3MHOKEHUE JaHHBIX W/WIIM ONepaluil 1uis cokpa-
IICHUS] KOMMYHHUKAIMHA W/WIN 7151 COKPAILIeHUsI BPEMEHHU BBIYMCIICHHUS.

Coxpanenue cudkocmu. Xopoio pazpadoTaHHBIN MapauIeIbHBIN_aJropuT™ J0/DKEH
OBITh THOKHMM TI0 OTHOIICHHIO K YHCITY MIPOIIECCOPOB B CUCTEME, UTO MOBHIIIACT €€ HaJIe)KHOCTh
B IIEJIOM. JTa THOKOCTh TAKXKE MOJIE3HA M KOI'Jla CO3JaeTcsl KO AJIsl OTAEIBHOIO MPoLeccopa.
Ecnu 3a1aun yacto OJIOKUPYIOTCS B 0)KMJAHUU YJTAJIEHHBIX JTaHHBIX 3TO MOXKET ObITh Oylaronpu-
ATHBIM IIPY Ha3HAYCHUH HECKOJBKUX TaKUX 3aj]ad Ha OJIMH MPOLIECCOp, C TEM YTO MOKa OJHA
3aJada O)KHUIAeT JAaHHBIX APYyTras MOKET BBIMIOIHATHCA Ha ee Mecte. M Torma BpeMs KOMMYHH-
Kalluy NEePEKPhIBAECTCS BBIYMCICHUEM T.€. IIPOLIECCOP HE MPOCTAUBACT (TEXHUKA MEPEKPHITUI
BBIYUCIICHUH U KOMMYHHKalMi). TpeThsl MONIE3HOCTh CO3AaHuUs OOJIBLIETO YKcia 3a/1a4 YeM
MIPOIIECCOPOB COCTOUT B OOECTIICUYCHUH JTYHIIUX BO3MOXHOCTEH NPU pacipeeieHHH 3a1a4 1o
npoueccopaM ( 0amaHCHpPOBKa BBIUMCICHUHN ). XOpoIlee MPaBUiIo COCTOUT B TOM, YTO YHCIIO 3a-
Jlad Ha MOPSAA0K OOJIbIIE YUCIIa TPOLIECCOPOB.

OntuManbHOE YUCIIOo 33a4 0OBIYHO OIpeaesIsseTcs] KOMOMHAIMEeH aHaIMTHYECKOro Mojie-
JMPOBAHUS M SMIMPUUECKOTO U3YUCHUS.

Coxpauienue uniceHeproil cmoumocmu cogpma. J1o cux 1nop npeanoaragock, YTo Bbl-
00p CTpaTeruy arJioMeparyy OoNnpeiessics TOJIbKO YIyUIlleHUeM CKOPOCTH BBIYMCICHUN U THO-
KOCTBIO MapaJuIeIbHOTO anroputMa. Eciu Ha 3TOM 3Tane yaacTest MojlyuYnTh UACHTUYHbIE 3a/1a-
9r ( HECKOJIBKO WJTM BCE ) TO NP TEXHUIECKON pealn3aliyl ajJropuTMa MOKHO MOJTyYUTh
OO0JIBLIYIO0 SKOHOMHIO KaK 110 BPEMEHH, TaK U [0 TPYyAOBBIM 3aTparaM IpH pa3pabOTKe MallluH-
HBIX KOJIOB 3a/1au.

PesynbraThl 3Tana pa3paboTKu KOMMYHUKAIMH HEOOXOAMMO CBEPHUTD CO CIEIYIOIUMH KOH-
TPOJIbHBIMHU BOTIPOCAMH.
1) YMmenbLaroTCs M 3aTpaThl BDEMEHN HA KOMMYHUKAIIUH NP YBEJIUYEHNUH JIOKAIBHOCTHU?

Ecnu HeT TO Hazlo UCKaTh APYTYIO CTPATETHIO.

2) Ecnu arnomMepanusi pa3MHOXA€eT BBIYUCIIEHHS], TO HY’KHO IPOBEPUTD, YTO MOJIb3a OT pas3-
MHO’KECHHS NIEPEBEIINBACT 3aTPAThI 10 OTHOIIECHUIO K POCTY Pa3MEPHOCTH 3a1a4U U YUCILY
IIPOLIECCOPOB.

3) Ecnu arnomepanus pa3MHOKaeT AAHHBIE IPOBEPHTE, UTO 3TO HE KOMIIPOMETUPYET Mac-
ITa0MpPyEMOCTb BalIEro aJIrOPUTMa, OTpaHUUYMBAsL pa3Mep 3a7aud WU YUCIIO UCIIOJb3Ye-

MBIX TIPOIIECCOPOB.
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4) Arnomepanusi IpOU3BOANT 3a/1a4yl C OAMHAKOBBIMU 3aTPaTaMy BbIUHUCICHUH U KOMMYHH-
kanmii? Eciu monrydaercs oJiHa 3aa4a Ha TIPOIECCOP, TO UX Pa3MEPHOCTH JOJIKHBI OBITh

MIPUMEPHO OJNHAKOBBI.

5) MacmrabupyeTcs i 9uciIo 3a1a4, MoJTy4aeMbIX MPH arjioMepaliuu, C pOCTOM BXOTHOM
pa3mMepHOCTH 00pabaThiBaeMbIX JaHHBIX. ECITU HET, TO TPYHO MCIIOJIb30BaTh TAKOM anro-

PUTM C POCTOM Pa3MEPHOCTH M YHCJIa MIPOIECCOPOB.

6) Ecmu arnmomeparusi cokpamiaeT BO3MOXHOCTH TS TApaJUISIbHBIX BBIYHCICHUN TIPOBE-
PUTH OCTACTCA JIM JOCTATOYHO MapAJIJICITIbHOCTH JIA BBIUYHMCJICHUN Ha GOHBIHGM YUCJIIEC KOM-
MBIOTEPOB. AJITOPUTM C MEHBIIIEH MapATIIETHBHOCTHIO MOXKET OBITh O0siee 3PHEKTHBHBIM 11O
CPaBHEHHIO C aJITOPUTMOM C OOJIBIIEH MapalljIeIbHOCTHIO U3-3a YPE3MEPHOU CTOMMOCTH

KOMMYHHKAITUN TTOCJIETHETO.

7) MOHO M e1lle yBEIUYHBATh arjioMepaluio 0e3 HapyIeHus: OalaHCUPOBKH 3arpy3Ku
IIPOLIECCOPOB, YBEINUECHUS MH)KECHEPHON CTOMMOCTH IIPOrPaMMHUPOBAHUS UIIU COKPALLICHUS
Maciradbupyemocti. [Ipu mpounx paBHBIX yCIOBHSX, aJITOPUTM CO3IAIOIINI HECKOIBKO

O0JbIINX 3334 mpolie U d3PPeKTUBHEE TOT0, KOTOPBIN CO3aeT MHOTO 3ajad.

2.6 PacnpenesieHue 3a1a4 o npoueccopam
Ha 3ax1rounTenbHOM CTaauy MPOSKTUPOBAHKS apAJIJIETFHOTO AITOPUTMA HYXKHO OIpe-

JIENIUTH Kakasl 3a/1a4a Ha KaKoM Tpoiieccope OyIeT BRIMONHATHCA . B 11e5om 3a1a4da pacnpeaene-
HUS OCTaeTCs TPYAHOM 3a7aueid, KOTopasi T0JKHA ObITh TOYHO pa3pelieHa Mpy MPOSKTHPOBAHUH
napajuieTsHOTO anropurma. Llens pacnpeaenenusi COCTOUT B TOM 4TOOBI MUHUMHU3UPOBATH BPE-
MsI BBITIOJTHEHUS alrOpuTMa (CyMMa BpeMEH BBIUHUCIICHUS, TPOCTOSI 1 KOMMYHHKAITUH ) U 3aTpa-
TBI MAMSTH.

I/ICHOHBByIOTCSI IBEC CTpaTeFI/II/I IJIL TOCTUXKCHUA 3T0ﬁ ICIn:

- pa3MelnieHue 3aa4, KOTOPhIe MOTYT BBINOTHATHCS MapaJUIeIbHO Ha pa3HBIX IIpolieccopax;

- pa3MelIeHue 3aj1a4, KOTOPbIC YaCTO B3aUMOICHCTBYIOT, HA OJTHOM M TOM K€ MPOIECcCope

YTOOBI YBCIUMYUTh KOMMYHHUKAaITUOHHYTO JIOKAJIbHOCTD.

SIcHO uTO 3TH cTpaTeruu Oy 1yT KOH(QJIMKTOBATH U MPOEKTUPOBAHHUE JJODKHO Pa3pelIuTh 3TU
nporuBopeunsi. Kpome Toro Ha pacrpeneneHue 3ai1ad o IpoLeccopaM MOTYT BIUATh TOCTYII-
HBIE PECYPCHI OJIHOTO MPOIlECCOpa, OTPaHUUMBas YUCIIO 337a4 KOTOPbIE MOTYT ObITh OJIHOBpE-
MEHHO pa3MELICHBI Ha HEM.

Taxkas 3agaua pacnpezneneHus n3sectHa kak NP-3anaua. OTo 03Haydaert, 4To 3aj1a4ya TpyIHO
paspeirMa, IOCKOJIbKY /ISl HE€ HET aJITOpUTMa PELIEHUs ¢ TOJMHOMHAIBHON 3aBUCUMOCTBIO
OT BXOJIHOM pa3MepHOCTH (YUCIIO 3aJa4 U Yucio rpoueccopoB). [loaToMy npu peneHnun Takux
3a/1a4 UCIIOJIb3YIOTCS 9BPUCTUYECKHE METO/BI.
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Tak npu pazbreHnH MO TaHHBIM HCIIOJIb3YETCS 3arpy304HO-0aTaHCHBIN alITOPUTM (IMHAMU-
YeCKUH 3arpy304HO-0aaHCHBIN alrOpUTM), 00eCIeUrBAIOIIN PABHOMEPHYIO 3arpy3Ky Mpo-
LIECCOPOB.

[Ipu pyHKIHOHATEHOW AEKOMIO3HUIIMN MCIIOJIB3YETCS aITOPUTM COCTABJICHHUS PACITUCAHUI
Juist 3a1a4. EcTh 1ieHTpanu30BaHHbIHN ( B OTHOM MECTE ) WK pacrpeaeeHHbIN ( B HECKOJIbKUX
MecTax ) Habop ( My’ ) 3a/1a4, B KOTOPBIM HOBBIE 3a/1a4H IIOMEIIAIOTCS U U3 KOTOPOTO 3a7auu
OepyTcst 1715l pa3MEIeHUs 110 POLIECCOPAM.

Hauboiee croKHBIM acTieKTOM MPH COCTABJICHUH PACTICAHUS SIBIISIETCS HCIIONIb3yeMast CTpa-
Terust pu pa3MeIeHUH 3a1a4 1o mpoieccopaM. B ocHOBHOM BhIOMpaeMasi CTpaTerus npei-
CTaBJISIET KOMITPOMHUCC MEXTy KOHPIUKTHBIMU TPEOOBAHUSAMHU IO HE3aBUCUMOCTH 3a7a4 ( uTo-
OBl COKPAaTUTh CTOMMOCTh KOMMYHHUKAIIUH ) ¥ TIOJTHOM 3HAHUH O COCTOSITHHH BBIYMCIICHUH ( 4TO-
OBl yJIy4IIUTh OaJIaHCHPOBKY 3arpy3KH MPOIeccopoB ). PaccMoTpyuM nieHTpann3oBaHHBIH (
manager/workers ), nepapxuueckuii ( manager/submanager/workers ) u gerieHTpaTU30BaHHBINA
MTO/IXOJIBI.

Llenmpanu3zoeannslit nooxoo. Manager ( yrpaBJsiIOIIUANA ) OTBEYAET 3a MPOOIeMy pa3Meliie-
Hus. Kaxxnprit worker ( MCIIOTHHUTENb ) TOCTOSTHHO OOpalaeTcsi K Manager ¢ 3armpocamu ( Ha-
puMep, coodIeHNne 00 OKOHYAHUU BHITIOTHEHHS 33/1a4H ) MOJIyYaeT 3a/a4y OT Hero U MCMoJ-
HsieT ee. B cBoto ouepenp workers MOTyT IOCIaTh HOBBIE 33J]a4ul Manager, KOTOpBIE 3aTeM MO-
T'YT OBITH Pa3MEUICHHI 10 IPpyruM padounM. DHPEeKTUBHOCTH TAKOW CTPATETHH 3aBHCUT OT YHUC-
na workers 1 OTHOCUTEIBLHOM CTOMMOCTH MOJTY4YEHHS 3a7a4d OT manager U UX BbIoJgHeHus. Pe-
3yJbTaThl MOTYT OBITH YIyYIIEHBI 32 CYET MEPEKPHITUS BEIYUCICHUN U KOMMYHHKAIIHH, a TaKxkKe
KEUIMpPOBaHUEM 3a/1a4 B workers Tak, 4ToObl workers CBSI3bIBaJIMCh C Manager Korjaa HeT JIo-
KaJIbHBIX ( CBOMX ) 3a1ady.

Hepapxuueckuii nooxoo. Workers nensarcst Ha OTIeNIbHBIC TPYIITBI y KOTOPBIX CBOM
submanager ( momymnpasistomuii ). Workers u3 rpynimsl CBSI3bIBaIOTCS TOJIBKO CO CBOMM
submanager. Submanager nepruoJU4ecKH CBSI3bIBAIOTCS C manager U ApyruMH submanager uro-
OBl 00ecrieunTh OalaHCUPOBKY 3arpy3KH MPOIECCOPOB 32 KOTOPHIE OHU OTBEYAIOT.

Jleyenmpanu3zoeannviit n00x00. B NOITHOCTHIO TEEHTPATN30BAaHHON CXEME HET LIEHTPaJlb-
HOTO ympasisomero. CoOOTBETCTBEHHO OT/IEIBHBIN MyJI 33/1a4 Ha3HAYAETCS Ha KaXIbIi MpoIiec-
COp M HE3aHAThIE MPOoIlecCCOPhl TPeOYIOT 3a1a4 OT APYTUX MpolieccopoB. B pesynbrate myn 3a-
Jla4 CTAaHOBUTCS paclpeelIeHHON CTPYKTYPO JaHHBIX, KOTOpasi JOCTYIHA Pa3IMYHBIM 3a/1a4yam
acuHXpoHHO. [Ipu 3TOM omnpenenseTcs kakas-1u00 mpoueaypa gocryna. Hanpumep worker mo-
KeT TpeOOBaTh 3aIaHMs TOJILKO OT HEOOJIBIIOTO YHCIIa COCECH WM BEIOMPATH APYTHE MPOIiec-
COPBI 1O “3aJJaHHOMY " CIIy4YalHOMY 3aKOHY.

Tubpuonsvlit yenmpanu306aHHoO - OeUeHMPAIU306AHHBLI NOOX00. B THOPUTHON TICHTpaTH-
30BaHHOI/ICIEHTPATM30BaHHON CXEME 3aIPOCHI MOCHUTAIOTCS [IEHTPAIILHOMY YIIPABIISIOIIEMY
KOTOPBIH pa3zmernaeT ux rno workers, ucrnonb3ys Kpyrosoit "o6xoxa-or6op". HykHO OTMETHUTB,
YTO XOTS B 3TOM CJIy4ae HEHTPAIbHBIN YIIPABISIOUINA OyeT y3KUM MECTOM B CUCTEME TIPU
OOJIBIIIOM YHCIIE TIPOILIECCOPOB, TOCTYT K HEMY OyIeT TpeOOBaThCSI MEHEE YacTO YeM K YIpaB-
JSIONIEMY B IEHTPATN30BAaHHOM CHUCTEME M CIIEI0BATENbHO 3TO Oosiee MaciTabupyemas KOHCT-
PYKITHSI.

JlocTy K pacnpeieIeHHOMY ITyJTy 3a/1a4 MOKET OBITh TOTYy4YEeH HECKOJIBKUMHE CITOCOOaMHU.
Workers MoryT ObITh Ha3HaU€HBI OTBETCTBEHHBIMU KaK 3a BHIYMCICHUS TaK U 3a YIIPaBJICHUE
ouepenblo 3a/1a4. B aTom ciydae kaxkaplii workers TOJMKEH MepUOINYECKU MePeKITI0YaThCs C
BBIUMCIICHUH Ha POBEPKY OKUIAIOIINX 3alIPOCOB.

Oé6napyscenue 3aeepuienusn. CoctaBieHue pacucanuil Tpedyer MexaHu3ma Juist oOHapy-
KEHHSI MOMEHTa BPEMEHH KOTJa BECh AJITOPUTM OyIeT 3aBEpIICH, B IPOTUBHOM CIIy4ae Ipo-
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cTauBaroIIre workers HUKOT/1a He OCTaHOBSATCS, TpeOys 3amanus oT Apyrux workers . DTa 3aja-
Ya JIETKO PElIaeTcs B IEHTPATN30BAaHHON CXeMe, T/Ie YIPABISIONINI ONpeeNsieT, YTO BCe
workers 3akoHYHIIH.

Ho 310 Oosiee cnoxHast 3a1a4a B ICLIEHTPAIM30BAaHHOM CXeMe MOCKOJIbKY HET o0uIei uH-
(dhopmaruu 9To MPOoIEeCCOPhl 3aKOHYIIIA U TPEOOBAHMS Ha BBHIMIOJHEHUE 3a/laHuid OyayT "Opo-
IUTEL" II0 CUCTEME.

PesynbTaThl 3Tana pacnpeaeneHus HE0OOXOIMMO CBEPUTH CO CIIECAYIOIUMU KOHTPOJIBHBIMU
BOIIPOCAMH.

1) Ecnu ucnonb3yercs LeHTpaTu30BaHHAs 3arpy304HO-0ajaHCHas cXxeMa, HyKHO ITpoBe-

PUTH, 4YTO MAaNager HE ABJISICTCA Y3KUM MCECTOM B CUCTCMC. Taxxe MOKHO COKpAaTUTb KOM-
MYHHUKAIIMOHHYIO CTOMMOCTB B TaKHX CXEMaX II€pE€aaBas yKa3aTC/JId Ha 3a1a4i a HC CaMU

3ala4i manager.

2) Ecnu ucnionb3yeTcs LeHTpaIU30BaHHAs 3arpy304HO - OanaHCHAas cXeMma, HY’KHO OLEHHTb,
OTHOCHUTENIbHYIO0 CTOMMOCTb Pa3iNyYHbIX CTpaTeruil. BeposTHOCTHOE MM LHUKINYECKOe pac-
MpeieJICHHE 3a/1a4 SBJISIETCS MPOCTHIM U JJOJHKHO OBITh TAK)KE PACCMOTPEHO, TaK KaK ATO
MTOMOJKET M30eKaTh HEOOXOIMMOCTH B TIOBTOPEHHUH 3arPy309HO - OATAHCHPOBOYHBIX OTIepa-
107178

3) Ecmu HCIIOJIB3YIOTCA BEPOATHOCTHBIC WIIM NUKIIMYCCKHUEC MCTOALI €CTh JIM JOCTATOYHOC
YUCII0 3a/1a4 Il o0ecriedeHus: OaTaHCUPOBKH Tpu 3arpy3ke. OOBIYHO 7151 3TOTO TpeOyeTCst

10 Kpaiineill mepe He MeHee 10 3ama4 Ha mpoueccop.

2.7 AHaau3 pe3yJibTATOB NPOCKTHPOBAHHUSA.

PesynbraToM npoekTupoBaHus OyneT OAWH WIK HECKOJIBKO alnropuTMoB. OJHAKO elle
HeJb3s1 HAUMHATh TEXHUYECKYIO Pean3alfio alropuTMa, Tak Kak HECKOJIBKO (a3 B MPOEKTUPO-
BaHUM OCTaOTCs. BO - mepBBIX HY>KHO MPOBECTH aHAIU3, YTOOBI BEIOPATh OMH U3 aJIbTEPHA-
THUBHBIX aJITOPUTMOB, y6€ILI/IBHII/ICI), YTO KCJIACMBIC LICJIN MTPU MPOCKTUPOBAHNU NJOCTUIHYTHI. Bo
- BTOPBIX HY’KHO BHUMATEJIBHO MOlyMaTh O Ha4aJIbHOI CTOMMOCTH IPOEKTUPOBAHUS, O BO3-
MO’KHOCTSIX NIEPEUCIOIb30BaHUS CYIIECTBYIOIUX KOAOB. B-TpeTbux HYKHO HCClIe0BaTh KaK
MOBCAYT cebst AJITOPUTMBI B OOIBIINX CHUCTEMax, A€ OHU 6y,Z[yT ABJIATHCA 4aCTbhIO, 414 4€TO UH-
TEPIIOJUPOBATh MOJIYUYCHHbIE pe3yJIbTaThl. [Ipyu 3TOM HYXHO OLIEHUTH I¢hhekmuenocmsy na-
PannenvHoll peanu3ayuu aNropuTMa Kak OTHOLICHHUS BPEMEHU €0 BBIITOJIHEHMS TIPH ITOCIIEN0-
BaTeILHOMN pcairsan K BDEMCHU BBINIOJIHCHUA ITPU napannenLHoﬁ pcaimns3anuun, a TakKxKC U3-
MeHeHHE ero 3((HEKTUBHOCTH C POCHOM HUCA NPOUECCOPOE NPU HEUZMEHHOIL PA3MePHOCU
UCXOOHBIX OAHHBIX Y1 U3MEHEHNE (D (HEKTUBHOCTH C POCHIOM PAIMEPHOCHU UCXOOHBIX OAHHBIX
npuU HEU3MEeHHOCMU YUCIA NPOUECCOPOE.
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3 IIpumeHeHMe METOAUKH UIA 32124 HACHTH(PUKALUA

PaccmoTpuM penieHue 3a1a4ym, B KOTOpoil TpeOyeTcs 3a OJMH MPOCMOTP KaX 101 BXOTHON
MOCTIeIOBATEILHOCTH CUMBOJIOB, 3aKaHUMBatomIeics "bottom", naeHTH(HUIPOBATH HATNYHE
XOTs1 OBl OJTHOM M3 UCKOMBIX Ienouyek-00pa3oB. KonnuecTBo mocien0BaTenbHOCTEN CUMBOJIOB
(S) pauo 10. Inunsl nocnenoBarenbHocTel cuMBOIIOB paBHbI 10(2),20(2),30(4),40(2), T.e. nBe
MocJe10BaTebHOCTH 10 10 cMMBOJIOB, JBE MOC/IEI0BATEILHOCTH MO 20 CUMBOJIOB U T.J. Yucio
nporieccopoB B cucteMe (P) paHo 4. Bxognoit andasut Z=(zy, ... ,Z9). ICKOMBbIE 1IETTOYKH-
00pasbl: 21227) ... ZoZ1; Z3ZoZ1, Z3Z2Z3 ... ZoZ3Z1. XPAHEHHE BXOJIHBIX MOCIEA0BATEIHLHOCTEN CHM-
BOJIOB M PE3yJIbTaTOB MOKCKA LIETIOYEK B HUX MPOU3BOAUTCSA B OJTHOM UCTOYHHUKE M OJHOM TIPHU-
emHHKe. Heo0X01MMO BBIMOIHUTH IPOEKTUPOBAHKUE HA COOBITUHHOM yPOBHE MapajieIbHOTO
aJIroOpuTMa pelIeHusl 3TOM 3a1auu U ero uccienoBanue. /s pazpaboTku napamieabHOro ajiro-
pUTMa pEKOMEHAYETCS BBIMOJIHUTD CIIEIYIOUINE 3Tabl IPOEKTUPOBAHMUS.

3.1 Paspaborka ajaropurMa M peKOMeHIAUM 10 ero peaju3auuu sl OHONPOLEeCCop-
HOH CHCTEeMBbI
Ha nepBoM 3Tamne pa3zpaboTaem Jiisl OJHOIIPOLIECCOPHOM CUCTEMBI aJITOPUTM MOUCKA 11e-
MOYEK B OAHON MOCIEI0BATEIBHOCTH CUMBOJIOB. AJITOPUTM MOMCKA JIFO00M U3 TpeX HEenoyeK-
00pa30B MOXHO 3aIKCaTh PEryJISIpHBIM BeIpaykeHHEM Ha si3bike PBAC:
1(y)=so(z122{22} 21732221V Z3{2273} 7).
Pa3zo6rem 3T0 BeIpakeHHE HA YacTu U moixy4yuM cuctemy PBAC:

sxk1(Y)=S0Z122{Z2}7) — TIOUCK MEPBO LIETIOYKH 00pa3a.
sk2(Y)=50232271 — MIOMCK BTOPOM LIETIOYKH 00pa3a.
Sk3(Y)=5023{7273}Z) — TOWMCK TPEThEH IENMOUKH 0Opasa.

ITepeiinem ot cuctemsl PBAC x HICKY u CB®, a 3aTeM, BBIIOJIHUB UX KOPPEKLIHIO, 10-

JY4YUM aJIFOPUTM ISl OJHOIIpoLiecCOpHOM cucteMsl Ha si3bike HIICKY:

CKYV:

Sk1=81Z1

S1=S272,VS81Z

S>=S0Z1

Sk2=83Z

S3=S47)

S4=S0Z3

Sk3=85Z]

S5=S0Z3VSeZ3

S6=S5Z)

SF=(SoVSk1VSKk2VSk3VS 1 VS2VS3VSaVSsVSeVsp)&bottom

CB®:

Y=8k1VSk2VSk3

Y8z

YrtoObl yOeaUThCS B MPAaBUIIBHOCTHU allTOPUTMa, HEO0X0AUMA €ro OTJIa/IKa ¢ UCII0JIb30Ba-

HUEM TecTHpOoBaHus. [|Jig 3TOro yZ100HO HCIIOJIb30BaTh CUCTEMY OTJIAJKU M MOJICIIMPOBAHUS Ma-
pamtensHbIX anroputMoB "COMITA" (cmotpu pazaen 4). “COMIIA” no3BossieT 3¢ (HeKTHBHO
JIOBECTH aJITOPUTM JI0 pabOTOCIIOCOOHOT0 cocTosiHMs. Kakue npeumyiecTsa AaeT UCI0Ib30Ba-
HUeE 3TOH cucTteMbl? B okHe cranaapTHoro peaakropa s npuinoxennii OC WINDOWS Bgo-
murtes anroput™ Ha PBAC. o Ha)kaTHIO KHOIIKY BBITIOJIHAETCA TpeoOpa3oBanue ¢ si3bika PBAC
Ha HACKY, npu 5ToM BBISBIsIIOTCS cHHTaKcuueckue ook B PBAC, koTopsie cpasy xe
MO’KHO OTPEaKTUPOBaTh. ITOT MPOLECC MOBTOPSIETCS A0 YCTPAHEHHSI BCEX CUHTAKCHYECKHX
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omuOoK. 3aTeM B okHe penakTopa mpousBoauTcs koppekius HIACKY. Taxxe mo HaxkaTuio
KHOIIKH BbINIOJIHsETCs npeodpazoBanue anropurma u3z HJCKY na s3sik TIIuB. ITpu 3TOM BBI-
SBIISIIOTCS] CHHTAKCHUECKUE OMIMOKHU, KOTOPBIE MOTJIH OBITh JOMYILICHBI IPH KOPPEKITUH
HACKY. C sToro MmomMeHTa MOKHO TTPOU3BOJAUTH MOJICTUPOBAHKE AITOPUTMA, B TOM YHCIIE C
WCIIOJIb30BaHMEM MOIIArOBOTO pexxuma. B ciiydae oOHapy KeHUs JIOTHYeCKUX OUTMOOK B ajro-
pUTME OYEeHb OBICTPO MPOU3BOIUTCS €r0 KOPPEKTHUPOBKA HA JIFOOOM U3 UCTIOIH30BAHHBIX SI3bI-
KoB. TakuM 00pa3oM 3HAYUTETLHO MUHUMHU3HUPYIOTCS 3aTPaThl BPEMEHH 110 CPABHEHUIO C OIH-
CaHHMEM aJITOPUTMA Ha KaKOM-ITHOO SI3bIKE IPOTPAMMHUPOBAHUS M OTIIAIKOM €ro B KaKoi 100
WHCTpYMeHTaNbHOU cpene. Obmas cxema pabotsl B cucteme "COMITA" nmpuBenena Ha puc. 3.1

Anroputm P R—

|

Aaroputm Ha PBAC D EE—

v 1

Aaroput™ Ha HICKY <¢—

v 1

Aaroputm Ha AlluB «—

!

MoaenupoBaHnue

Puc. 3.1 O6mas cxema pa6otsl B cucreme "COMITA"

IIpu nporpaMMHoO¥i peaau3anuM aaropuT™Ma Ha OJJTHONPOLIECCOPHOM cUcTeME (KaK U Ha
MHOTOIPOIECCOPHON CUCTEME), BO3MOKHO HECKOJILKO BAPUAHTOB HCIIOIb30BAHUS MOTYYECHHON
HJICKY. Camslii mpocTtoii cocrout B “OykBaibHoil” peanuzanuu HIACKY. s storo B mpo-
rpaMMe CO3ar0TCs IBa MACCUBA JJIsl XpaHEHUS COOBITUI B MOMEHTHI BpeMeHu t u t+1. [Ipu
WHUIMAIU3AIUY TPOTpaMMbl B MACCHBE I MOMEHTa BPEMEHH t 3HaUeHUe HAYaJIbHBIX COOBI-
TUH YCTaHABJIMBACTCS B €IMHUYHOE 3HAUEHHE, a BCEX JPYIrUX B HyJieBoe. /|1t 3HaueHus oue-
peAHOro BXoJHOTro curHaia Beruucistores ypasHenuss HJICKVY B maccuse t+1 ucnomnb3ys 3Ha-
yeHus U3 Maccusa t u T.71. [IokaxkeM mporpaMMHYI0 peaan3aliio pacCMOTPEHHOTO BBILIE MPU-
Mmepa Ha s3p1ke CU st OC MS DOS. TlporpamMma o6HapyskuBaeT Hannuue B (aiisie (OTKphIBa-
eTCsl 111 UTEeHUs KaK "JABOUYHBIN'") HCKOMBIX Ilenouek-00pa3oB. [Ipu 3ToM IpUHATO cormarie-
uue, uto Z0=00;6, Z1=011s, ... Z256=FF 6. 3necy XX;s — 3HaueHue 6aiita B 16-puaHON CUCTe-
Me. MuTepdeiic momp30BaTens IporpaMMBbI MTO3BOJISIET BBECTH UMsI TECTUPYEMOTo ¢aiina (KoH-
TPOJHUPYETCSI €T0 HAJIM4YKE) U B 3aBUCUMOCTHU OT PE3yJIbTaTOB IMOMCKA BBIIAETCS OJTHO U3 CO00-
IIEHWI:

-"Halinena ongna u3 nenodek!",

-"B ¢aiine HE oHA U3 HETIOYEK HEe 0OHapykeHa!"

JIucTuHT nporpamMmsl IPUBEAEH B MpuJaoxkeHun 1. Cpazy oTMETHM, YTO 3Ta MporpamMMHast
peanuzanus ToJbko wunrocTpupyeT ucnonszoBanne HICKY u ee Henb3st cuntath 3TAJIOHHOM.
[TokaxeM ImyTH BO3MOKHOT'O COBEPILIEHCTBOBAHUS TPOTPAMMHON peain3aliu.
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Bo-niepBbix 510 padoTa ¢ daitioBeiMu moTokamu (s1361k C++, OubnroTeka iostream) ajis yc-
KOpeHHsI pabOThI C AUCKOBBIMU HAKOMUTEISIMU. B 3TOM ciiydae ucnons3oBanue GaitioBoro BBO-
na/BeIBOJIA (KJIACCHI ifstream, ofstream, fStream) O3BOIIET pabOTATh C OJIOKOM 3aIaHHOM JIJTH-
HbL. [Tpu 3TOM (haiin gomKeH OBITh OTKPBIT IS YTCHHS B OWHAPHOM pexume (ios::binary).

Bo-BTOpBIX HECKOJIBKO YCIIOKHUB MTPOTrPAMMY MOKHO BBIYMCIIATH TOJIBKO T€ YPABHEHHUS
HJACKY, niis KOTOpbIX ouepeaHoi 6ailT u3 ¢aitia OyaeT BXOAHBIM CUTHAJIOM, T.€. HCIOJIb3YeT-
Csl B TIPaBOM YacTH YpaBHEHUS, UTO JAET 3HAUUTEIHHOE COKpaIeHHe 00beMa BEIYHCIICHHI;

B-tperbux, Bo3MorkHa Jito0ast Apyrasi NporpaMMHasi HHTEPIpETaIs aJlTOPUTMA C SA3bIKa
HACKY wunm menocpeacTBeHHo ¢ si3bika PBAC, B TOM uucie, ¢ UCIOIb30BaHUEM (PYHKIIAN T10-
MCKa U3 OUOTMOTEK KaKUX-TMO0 HHCTPYMEHTAIBHBIX CPEJICTB.

B-ueTBepThIX, €clii TPOrpaMMHOE MPUIIOKEHHUE pa3padaThIBaeTCs ISl MHOT033JaqHON
OC, To BO3MOXHA OpraHU3alMsl IBYX MapaJieIbHBIX HUTEH KaK TTOKa3aHo Ha puc 3.2.

O01mas yacthb
NMpOrpaMMblI

IToTok 2,
npuopurer n+1

IMoTok 1,
NMPUOPUTET N

3arpy3ka 0;10ka u3 IIpoBepka
(paiina B namaTh CUT'HATYP B
NnaMATH

Puc. 3.2 O6mas cxema pa6otsl B cucreme "COMITA"

Heo6x0a1Mo0 0TMETUTB, YTO MPOrPaMMHOE MPUIIOKEHUE, PEATTU3YIOLIEE aITOPUTM, JOIKHO
UMETh COBPEMEHHBIN rpaduueckuil HHTEpdeiic noap3oBarens, 00eCrneynBaroInii: UISHTH(U-
KallMIO BBIMOJIHAEMOT0 IPUIIOKEHUS; MEHIO, TIO3BOJISIIOIIEE BHIOPATh OJIMH U3 IIyHKTOB "TE€CTH-
poBanue", "neuenue", "TecrupoBanue u neueHue". Ilocae BIOOpa MyHKTa MEHIO MOJIb30BATEIIO
JI0JKHA OBITh IpesiokeHa (popMa ¢ 371eMEeHTaMM yIpaBJIEHUs, TO3BOJIAIOIMMHU BbIOPATh TUCK,
KaTaJor, ¢aii, 3amyCcTUTh WIK NpepBaTh MOUCK, COOOIIUTL 00 0OHAPYKEHUH LIETIOYEK-00pa30B
C yKa3aHueM MMEeHHU (aiina, rie oOHapyKeHbl U Kakue nMeHHO. Ecnu nonp3oBarens BeIOEpeT Ha
JIICKE KaTaJor, TO P MOUCKE, HEOOXOAMMO 00€CIIeYUTh BO3MOXKHOCTh CKaHUPOBaHUs (DaiiioB
HE TOJIBKO BHYTpPH 3TOT'0 KaTajora, HO ¥ BO BCEX BIOXKEHHBIX. JlaquM HE0OXoauMyo HHpOpMa-
LU0 JIJIs IPOrPaMMHOM peasin3aluy npocMoTpa (aitnoB kaTanora U (ailyioB BCeX BIIOKEHHBIX B
HETo KaTajoroB. B nanee npuBeeHHOM MpUMEPE UCTIONIB3YETCS HHCTPYMEHTAIbHAS Cpefia
C++Builder 3.0 u Taxxe gar0Tcs CBeIEHUS HEOOXOAMMEBIE [T MCTIOIb30BaHusT Win32 API.

[Tpumep nmoarorosieH B cpeae nporpammupoBanus C++Builder 3.0. [{ns opranuzanmm BbI-
60opa kaTtayiora ObUTH MCIIOJB30BaHbl BU3yasibHble KoMIOHEHTH! TDriveComboBox,
TDirectoryListBox, TFileListBox u3 manutpst Win 3.1. @opmupoBaHue NOIHOTO UMEHH (aiina
(MM ¥ Iy Th TOCTYTIa K HEMY), B KOTOPOM Oy€T MITH IMOMCK LEMOYKHU-00pa3a, BHITOIHICTCS B
momyie result.cpp. Eciu BeiOpan ¢aiin, To morHoe nMs (aitia coxpaHseTcsl B CTpPOKOBOU Tepe-
MeHHOH path. Eciu ke BbIOpaH Katajor, To HOUCK BUPYCOB OYJIET OCYIIECTBIATHCS BO BCEX
¢aitnax 3TOro KaTajgora 1 BO BC€X BIOKEHHBIX B HETO Karanorax. B aTom ciyuae noyiHoe ums
(aiina XpaHUTCS B CTPOKOBON TIEPEMEHHOM buf, MEHSSCh MPH KaXKAOM TPOXOXKICHUH TEa ITUK-
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na. TekcTsl mMporpaMMHBIX MOyl st cpeabl mporpammupoBanus C++Builder 3.0 mpusene-
HBI B IPUJIOKEHUH 2.

Jist mpocMOoTpa CoAEep )KUMOTO KaTanora MOXKHO MCTIoNIb30BaTh pyHKuu u3 Win32 AP
Jiist aToro B mporpammuoM uHTEp(etice Microsoft Windows NT (Windows 95) mpemycmorpe-
uel pyakimn FindFirstFile, FindNextFile u FindClose. [IpocMoTp Kkartanora ¢ moMOIIbIO 3TUX
¢dbyHKIMiA BeIonHsAETCs B 1ukiie. [lepen naganom mukiia Be3biBaetcs ¢yaknus FindFirstFile:
HANDLE FindFirstFile(
LPCTSTR IpFileName, //aapec myTu ajis noucka
LPWIN32 _FIND_DATA IpFindFileData); //agpec crpyktypst WIN32 _FIND DATA, kyna
Oyaer 3anucana uHopmanus o gpaiiax

Uepes napameTp IpFileName niepegaetcs aapec CTpoKH, COEpKaIIeH My Th K KaTaJIOTy U
mabJIoH 11 morcka. B mrabmoHe MoKHO ucmosib3oBaTh CUMBOJIBL "?" 1 "*". Uepes mapamerp
IpFindFileData nepenaercs anpec crpykrypsl Tunia WIN32 FIND DATA, B koTopyto Oyaet
3anucaHa nHpopmManus o HaiiieHHbIX (aiinax. DTa CTpYKTypa onpeieneHa cleAyoumM oopa-
30M:

typedefstruct WIN32_FIND DATA

{

DWORD dwFileAttributes; // arpu0yTsl ¢aiiaa

FILETIMEftCreationTime; // Bpems co3nanus ¢gaiiia

FILETIMEftLastAccessTime; // Bpemsi noctyna

FILETIMEftLastWriteTime; // Bpems 3anucu

DWORD nFileSizeHigh; // pa3mep ¢aiiyia (ctapuiee cJI0B0)

DWORD nFileSizeLow; // pa3mep ¢aiiia (Miaaiee cJa0BO)
DWORD dwReserved0; // 3ape3epBHPOBaHO
DWORD dwReservedl; /] 3ape3epBUPOBaHO

TCHAR cFileName[MAX_ PATH]; //ums daiina

TCHAR cAlternateFileName([14]; // anbTepHaTUBHOE UMA (aiiia

} WIN32 _FIND DATA;

Ecnu nmouck 3aBepmmics yenemno, dyakuus FindFirstFile Bo3spammaer nnentudukarop
MOMCKa, KOTOPBIK OyIeT ncronb3oBaH B ukiie npu BeizoBe GpyHkimn FindNextFile. [Tpu
ommoOke Bo3Bparniaetcs 3HaueHne INVALID HANDLE VALUE. Yurure, uTo moms
cFileName u cAlternateFileName ctpyktypst WIN32 FIND DATA coxepar cOOTBETCT-
BEHHO JUTMHHOE UM (aiiia u KOpoTKoe, anbTepHaTUBHOE UM ¢aiina "B popmate 8.3".

[Tocne Be3oBa pynkuuu FindFirstFile Bb1 10 KHBI BEITOTHUTH B LIUKIIE BBI30B (DYHKITHH
FindNextFile:

BOOL FindNextFile (

HANDLE hFindFile, / nnentudguxarop nouncka

LPWIN32_FIND DATA IpFindFileData); //agpec crpykrypst WIN32 _FIND_DATA

Yepes napamerp hFindFile 31oii pyHkmu cnenyer nepenath HASHTU()UKATOP TTOUCKA,
nonyuyeHHbIi oT pynkiun FindFirstFile. Uto ke xacaercs napamerpa IpFindFileData, To ue-
pe3 Hero Bbl JOJDKHBI IEpeaTh ajgpec Toil ke camoi ctpykrypsl THa WIN32 FIND_DATA,
yTo OblIa Hcnoib3oBaHa npu Bei3oBe pyHkuuu FindFirstFile.

Ecnu @ynkuus FindNextFile 3aBepuminacs ycnemrHo, ona Bo3spaiaet 3HaueHrne TRUE.
[Tpu ommbke Bo3Bpamaercs 3Hauenne FALSE. Kox ommOku BEI MOXKETE TMOYYHUTH OT PYHKIIUU
GetLastError. B Tom cirydae, koraa ObuUtH IPOCMOTPEHBI BCe (PaiiiIbl B KaTajore, 3Ta QyHKITHS
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Bo3Bpaniaet 3HaueHue ERROR_NO_MORE_FILES. Bbl 1015kHBI HCII0JIB30BAaTh TaKylO CHU-
TyalMIo IS 3aBEPIICHUS UKJIA IPOCMOTPA COAEP>KUMOI0 KaTauora.

[Tocne 3aBepieHus LUKIIA TPOCMOTPA HEOOXOAUMO 3aKPBITh UAECHTHU(PHUKATOP MOUCKA, BbI-
3BaB ais 3toro ¢pyHkiuio FindClose:

BOOL FindClose (HANDLE hFindFile);

B xadecTBe eIMHCTBEHHOTr0 MapaMeTpa 3TOM QyHKIUK NepeJaeTcs UASHTUPHUKATOpP MOUC-
ka, moinydeHHbiit ot pynkiuu FindFirstFile.

B nononnenue kpatko onumiem Qynkiuu API Microsoft Windows NT, npennasnauen-
HBIE IS TIOJTy4eHUSI HH(POPMAIIUH O TUCKOBBIX YCTPOUCTBAX M COCTOSTHUU (halIIOBON CHCTEMBI.
Jlj1s TOro 4yTOOBI ONPEAEIUTH CIUCOK YCTAaHOBJIEHHBIX B CUCTEME JIOTHYECKUX JUCKOBBIX YCT-
poiicTB, Bbl MOXkeTe BbI3BaTh hyHKLMIO GetLogicalDrives:

DWORD GetLogicalDrives(VOID);

Ota QyHKUIUS HE UMEET MapaMeTPOB U BO3BpalIaeT 32-pa3psiHOe 3HAUCHUE, KaXKAbIH OUT
KOTOPOT'0 OTBEYAET 3a CBOE JIOTUYECKOE yCTporcTBO. CaMblii MIaIIINiA, HYJI€BOM OUT COOTBET-
CTBYET YCTPOUCTBY C MACHTH(PUKATOPOM A: OUT ¢ HOMEPOM | - YCTPOMCTBY ¢ HIeHTU(HUKATO-
poM B: u tak nanee. Ecnu OuT ycTaHOBIIEH, yCTPOWCTBO MPUCYTCTBYET B CUCTEME, €CIIH HET -
OTCYTCTBYET. bosee pa3BepHyTyI0 HHPOPMALIUIO O COCTABE JIOTHYECKUX TUCKOBBIX YCTPOHCTB B
cHCTEeME MOXKHO MosryuuTh npu nomoun ¢pyHkun GetLogicalDriveStrings:

DWORD GetLogicalDriveStrings(

DWORD nBufferLength, / pasmep Oydepa

LPTSTR IpBuffer); // anpec Oydepa nis 3anmucu cBeieHUi 00 ycTpoicTBax

Ecnu Be3Bath 3Ty QyHKuo ¢ mapamerpamu nBufferLength u IpBuffer, pagabivu coot-
BeTcTBeHHO 0 1 NULL, oHa BepHeT pazmep Oydepa, HeoOX0AUMBIN A1 3a1IMCH HHPOPMALIUU O
BCEX JIOTUYECKUX TUCKOBBIX YCTPOMCTBAX, IPUCYTCTBYIOMX B cucteme. [locie aToro Bel Mo-
xeTte BbI3BaTh pyHkuio GetLogicalDriveStrings emie pas, 3aka3aB mpenBapuTensHo Oydep
HY>KHOTO pa3Mepa U yka3aB (yHKIMHU paBUIbHBINA pa3mep Oydepa. GetLogicalDriveStrings
3anoiHUT Oydep TEKCTOBBIMU CTPOKaMU BUAA:

A:\

B:\

C:\

Kaxxnas Takast ctpoka 3akpbiTa TBOMYHBIM HyJeM. [locienusis crpoka OyaeT 3akpbiTa
JBYMSI IBONYHBIMU HYJISIMU.

OmnpezneneHue TUNa AUCKOBOIO yCTPONUCTBA MOXKHO BBITIOJHUTH C MOMOILBIO (DYHKIMH
GetDriveType:

UINTGetDriveType(LPCTSTRIpRootPathName);

B kauectBe napamerpa Gpynkuuu GetDriveType Hy>kHO nepeaaTs TEKCTOBYIO CTPOKY
MMEHH yCTPOUCTBA, HAIlpUMeEp NodydeHHyto npu nomoum ¢pyHkiun GetLogicalDriveStrings.
B 3aBucumocTH oT TuNa ykazanHoro ycrpoictsa GyHkius GetDriveType MoxeT BepHYTh 0/1-
HO U3 CJICAYIONINX 3HAYEeHUH, KOTOPBIE ONICAHbI B IPUBEICHHON HIDKE TalHIe:

{PRIVATE}3nauenue Onucanue
0 Tun ycTpolcTBa HE yAAJIOCh ONPEIETUTh
1 YKa3aHHbIA KOPHEBOM KATAJIOT HE CYNIECTBYET
DRIVE REMOVABLE | YcTpoiCTBO CO CMEHHBIM HOCUTEJIEM JIAHHBIX
DRIVE FIXED YCTpolcTBO C HECMEHHBIM HOCUTEJIEM JTAHHBIX
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DRIVE REMOTE VY naneHHoe (ceTeBoe) yCTPOHCTBO
DRIVE CDROM YerpoiictBo utenust CD-ROM
DRIVE RAMDISK DnexTpoHHbINH TucK (RAM)

3.2 Pa3paloTka aJropurMa u peKOMeHJAalMH 10 ero peaau3anuu 1Jsi MHOTONPOoLeccop-
HOM CHCTEeMbI

Ha BTOpOM 3Tane HayHeM pa3paboTKy MapauieIbHOTO aJrOpuTMa, UCTIONb3Ys B Ka4ecT-
BE€ OCHOBBI JIJISl €r0 MPOEKTUPOBAHUS AJITOPUTM ISl OJJHOIIPOLIECCOPHOM CUCTEMBI.

Ha IIEPBOM HIAr€ BLIITOJIHHUM ACKOMIIO3UIUIO AJITOpHUTMA 110 JAHHBIM U 110 (i)YHKIII/ISIM.
IIpu 3TOM OyzieM yuuTHIBaTh TO, YTO ITH J[Ba TUIA JEKOMIIO3UIMH PEIKO MCIIOIB3YOTCS MO OT-
JIeTbHOCTH, U Yallle BCEro MPUMEHSETCs] UX KOMOMHALUS.

Pa30uenue no nannbiM. Ha nepBom (BepxHeM) ypOBHE MOYKHO BBIIIOJIHUTH pa3OueHue
JAHHBIX 110 YUCITY TPOCMaTPUBAEMBIX BXOAHBIX IocieoBarenbHocTel cumBoiioB (I1;). B Hamem
cinyuae Oynert 10 takux 3agau (puc. 3.3).

1 2 113 114 I15
100 100 200 200 | [300

I16 117 118 19 | |I110
300 300 300 400 | |400

Puc. 3.3. Pa3Ouenue no 1aHHBIM

Ha cnemytoriem 6osiee HU3KOM ypOBHE JCKOMITO3UIIMHA MOYKHO Pa30UTh KKIAYIO OCIE0-
BaTeIbHOCTEH Ha OJIOKHM OJMHAKOBOH JITUHBI (32 UCKIIOYCHHEM BO3MOXKHO MOCIEAHETO 0JI0Ka).
U, xazanock Obl, B IPEICITIBHOM CITydac MHHUMAJIBHBIA pa3Mep OJI0Kka MOKET JOCTUTHYTH |
cuMBoja. Ha camom nene ero juyimHa HE MOXKET OBITh BRIOpaHa 1000, T. K. PU BEIOOPE TTPOU3-
BOJILHOU JITTMHBI 0JI0Ka BO3MOXEH CITy4aid, IIPU KOTOPOM YaCTh IIETIOUYKH OKKETCSI B OJTHOM
0I1I0Ke, a Ipyras 4acTh - B ApyroM Oyioke. Torma mpu moucke B Ka)Ja0M U3 dTHX OJIOKOB IETOYKa
He OyneT oOHapyskeHa. Eciu BRIOMpATh JUIMHY OJI0Ka B 3aBUCHMOCTH OT MAaKCHMAJTLHOU JITHHBI
HMCKOMOM IETIOYKH-00paza MOKHO M30ekaTh 3TOro. MakcumasibHas ke JJTMHA [EeTT0YKu-00pasa
SIBIISICTCS TOCTOSIHHOM TSI KOHKPETHOT'O aJITOPUTMA TIOMCKA M TTOITOMY TPH OTPEACTICHUN &
JUTMHBI HE BO3HUKAET TpyaHOocTel. HeoOXoanMo yuecTs eme U To, 4To OpaTh OJIOKH JaHHBIX U3
MOCJICZIOBATEIILHOCTH HYKHO C TIEPEKPBITHEM, TO €CTh HAYaJIO CISAYIOMIETO OJI0Ka JTIOJDKHO 3a-
XBaThIBaTh YacTh MPEABIIYIIEro, KaK MoKa3aHo Ha puc 3.4

IMocaexoBareILHOCTEL
BJ]OK 1 BHOK 3
< e
Baoxk 2
O0JacThb Oo0JacTh
e peKpPbITHA e peKpbITHSA
Puc. 34
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Ecnu nenoukun-o0pas3sl HE CofiepKaT UTepaliii, TO MPH TAKOM pa30MEHUH Ha OJIOKU MTOUCK
MOJKET OBITh BBIMOJHEH MapajiebHO BO BeexX O1okax. Ecnu ke nenouka-obpa3 He nMeeT (hUK-
CHPOBAHHOM JUIMHBI (TIpH €€ 3aaHUU HCIIONIB3YETCA UTEepalys), TO alTOPUTM IpocMoTpa 0J10-
KOB IIOCJIEZIOBATEIBHOCTHU YCIIOXKHSAETCS, M CYKAtOTCSI BO3MOYKHOCTHU NapaJuIeIbHON 00pabOTKH.
JliivHa 001acTy MEPEKPHITHS OMPENETUTCS B 3TOM CIydyae KOJIMYECTBOM CHMBOJIOB B IIEMIOYKE
MPEeIIeCTBYIOMNX BHEIIHEH utepanuu. [Ipudyem eciau npu moucke B 6JI0Ke 3Ta YaCTh LETIOYKU
oOHapy’keHa, TO B AaJbHEHIIIeM He00X0AUMO NTPOCMATPUBATh MOCIIEI0BATEIBHO BCE CIEIYIO-
e 3a 3TUM OJIOKH JI0 TeX TOp, TIOKa He OyneT 0OHapyKEHO, YTO MCKOMAs IIeTI0YKa MpepBaliach
WJIM LICIOYKa HaliieHa.

Hcxonas u3 BBIIECKA3aHHOTO, ITTUHY 00JACTH MEPEKPHITUS MOKHO OMPEIEIUTh CIeIYIO-
M oopaszoM. [lycTe MakcuManbHas AUHA [ETOYKH (MU €€ YacTH MPeAIeCTBYOIIEH BHEIII-
Hell urepanun) paBHa N, Toraa aymuHa nepekpeitust L nomwkHa ObTh paBHa L=N-1. Enunnma
BBIYMTAETCS JJISl TOTO, YTOOBI IIEMOYKa, €CJIM OHA €CTh, HE BOIILIA B TIOCEAYIOLIUI CMEKHBIH
6mok. I[Ipu TakoMm yca0BUM HEBO3MOXKEH CITy4ail, KOT/1a 4acTh OJHOM M TOH K€ IEMOYKH JIeKana
ObI B IByX CMEKHBIX OJI0KaX. ECTeCTBEeHHO, UTO U JUITMHA NEPEKPHITUS HE MOKET OBITH OO0JIbIIIE
BBIOpAaHHOMW JUIMHBI OJI0KA.

Takoe nenenue Ha OJIOKU COOTBETCTBYET YCIOBHAM peaibHbBIX 33/1a4, IOCKOIbKY OOBIYHO
JUTMHA UCKOMOM 1IEMTOYKH HAMHOTO MEHbIIIE JJIMHBI (paiisa, BHYTPH KOTOPOTO OHA UIIIETCA.

Kpome Toro, npu pazdéueHun nocie0BaTeIbHOCTH Ha OJ0KHU HY>KHO yUeCTh CIIEIyIOIIee.
Ecnu cpeny MCKOMBIX €CTh LIEMTOYKH, JUIMHBI KOTOPHIX MeHbIIEe N, TO IIPHU MOUCKE BO3MOKEH
CllydYaii, Korja Takue [ernoYKy HEeJIUKOM Oy IyT JIe)KaTh B IBYX CMEXHBIX OJI0Kax B 001acTu me-
pekpoiTus. Torna nmpu MoucKe OHU OYIyT YUTEHBI NBaXKABL. J{J1s pereHus 3Toi npoOaemMbl
MO>KHO TIPEUIOKUTH caenytomee. Eciu B 61oke oOHapy)keHa Takast LeloYKa, TO HY>KHO ITpOoBe-
PUTB - HE JIEXKUT JIU TOCTIEIHUN CUMBOJI ATOM LIEMOYKH BHYTpHU o0nacTu nepekpbiTus. Eciu mno-
CIIETHUIN CUMBOJI OKa)KETCS B IIpeiesiax 001acTy NEPEKPHITHSL, TO MOJTYUSHHBIN pe3ybTaT MOKC-
Ka MO>XHO UTHOPUPOBATH, T.K. 3Ta IIEMOYKa OyIeT Hali/leHa B CIIeyIOIIeM OJIoKe.

Ha sToM nexoMIo3unys JaHHbIX 3aBepIIaeTcs, T.K. pa30MeHne CUMBOJIA, KaK JIEMEHTa
JAaHHBIX, HEBO3MOXHO. CUMBOJI, SIBJISASACH BXOJHBIM CUTHAJIOM Ha OUEPEIHOM IIare ajJropurMa,
Hegenum. Onepanuu, Moay4YeHHbIE IPU TAKOW TE€KOMIIO3UIUH, C BXOJHBIMHU JAHHBIMA OYE€BU/I-
HbI, 4 UYMEHHO, B 3aBUCUMOCTH OT 3HAYEHHS OUEPEAHOr0 BXOJHOIO CUTHAJIA TPOUCXOAUT U3ME-
HEHUE COCTOSIHMS aJITOPUTMA [TOKCKaA.

[Ipoussenem pazouenne no GyHKUUAM, UCIIOJIb3YEMBIM B AJITOPUTME, C YUETOM UX He-
papxun. B anroputmMe MO>KHO BBIICTHTD CIEAYIONINE (OYyHKITHH:

1) dyHKIMS MOKUCKa OJTHOM IIENMOYKH-00pa3a;

2) ¢yuknus Beraucienus ypasaenus HJICKY;

3) QyHKIMH, COOTBETCTBYIOIINE ONEpALlUsM IIPU BHIYUCICHUH MPABOM YaCTH YpaBHEHUS

HACKY.

Pazbuenue anropurMa no GyHKIMSAM HOUCKA KKIOU IIETIOUYKH MTPUBEICHO Ha puc.3.5.

MHouck MHHouck IMMouck
HEemoO4YKH HEemMO4YKH HEemMO4YKH
1 2 3

Puc. 3.5. Pa3buenue no GpyHKIUAM MOMCKa LEMOYEK
Ha cnenytomem ypoBHe (yHKIHIO TOMCKA OTJICIBHON EMOYKH MOXKHO pa30oHTh 1O (yHK-
uusiM Beiurciienns ypasaennit HIICKY. Hanpumep, nouck nenodku 1 cOCTOUT B BBIYUCICHUT
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CJICAYIOUINX YPABHCHUM: S 1=S1Z1; S1=S2Z2VS1Z2; $2=S0Z] M COOTBETCTBYIOIIICE pa30OMCHUE TIPH-
BEJIEHO Ha puc.3.6.

YpaBHeHHeE YpaBHeHHneE YpaBHeHHeE
AJNSA S AJOA S, AJdA S,

Puc. 3.6. Pa3zouenue no QyHKIUAM BBIYUCIICHHS YPaBHCHHI
Jlanee, Ha creayroleM YPOBHE HepapXUH, BO3MOXKHO Pa30MeHNEe BEIYUCICHHUM MPaBbIX
yacrell ypaBHeHuil. Hanpumep, ypaBHeHUe 1715 S| MOKHO pa30UTh Ha (YyHKIIMU: KOHBIOHKIINY,
TU3BIOHKIIMK U TIpUcBoeHus (puc. 3.7).

$ =
*
\%
5 &s; &S,

Puc. 3.7. Pa3buenue npaBoii yacTu i S|
B xoHeuHOM uTOTre MoaHOE (hyHKIIMOHAIbHOE pa3OueHue OyAeT MpeicTaBiIsaTh cOO0H e-
peBo (puc 3.8), KopHEM KOTOPOTro OyIeT ONpeaeNIeHIe BXOXKIEHUSI KaKOH-IM00 1IETTOYKH BO
BXOJHYIO TIOCIIEZIOBATEIHHOCTD, a JAJIE€ COOTBETCTBEHHO 1O SIpycaM — HaXO0XKJACHHUE KOHKPET-
HOM LIeNoYKH, 3aTeM Bbruucienue ypapHenudi HIICKY mis 3Toil 11eno4ku v 3aTeM BBIYHCICHUE
WX MpaBbIx yacTeld. Ha pucyHke He npuBeaeHo pa3drueHne no GyHKIUAM MPH BIYUCICHUU
YPaBHEHUS S, T.K. IIPY IPAKTUYECKON peaanu3alyy alfOPUTMa JOCTATOYHO IIPOBEPATH BXOJAHOU
CUTHAaJI Ha paBeHCTBO "bottom", u B ciyuae 0OHapy)eHUsI KOHIIA MTOCJIeI0BATEILHOCTH 3aBep-
1aTh AITOPUTM MOUCKa. M3 paccMOTpeHuUs 3TOTO JAepeBa XOPOIIo BUAHO, YTO Ha HUYKHEM YPOB-
HE BBIMOIHSIETCS ONepalis KOHbIOHKIINH, 3aTEM JIU3bIOHKIIUH U 3aTeM MPUCBOCHUA. Takum 00-
pa3oM, B pe3yJsibTaTe pa3OoueHus aaropuTMa o (GyHKIUAM MOJIydaloTCs CISAYIOINE JIEMEH-
TapHBIC 3a/1a4H:
1) xonbroHkuus s;&z;, rae s;- oxHo u3 coosrtnii HICKYVY, a z; - BXoaHoM curHai;

2) JW3BIOHKIUSA MOTYYEHHBIX KOHBIOHKIINM;
3) mpuCBOCHHE.

Tak Kak 3TH onepalnuu SBJISIFOTCS AIEeMEHTapHBIMU (HEJETMMBIMH ), TO TajbHenIee QyHK-
MOHAIbHOE pa30MeHNe HEBO3MOXKHO U IEKOMITO3UIIMIO aIrOpUTMa KaK MO JaHHBIM TaK U IO
(YHKITUSIM MOKHO CUUTATh 3aBEPIICHHOM!.

AHanu3upys nojrydeHHble O3 MOKHO YTBEP)KJIaTh UTO:

1) umcio D3 A0CTaTOYHO BEIMKO, U ATO MO3BOJUT B JAIBHEHIIIEM ONITUMAJILHO pacmpeie-

JATh O3 MEXAy IPOLECCOPaMH;

2) BO3MOKHBI CIHMIIKOM OOJIBIINE 3aTPaThl HAMSITH C POCTOM YUCIIa OJTHOBPEMEHHO o0paba-
TBIBAEMBIX ITOCIIEIOBATEILHOCTEH (TIEPBBIN YPOBEHD JEKOMIIO3HIINU TaHHBIX), H 9TO MOXET

MIPUBECTH K OTPAaHMUYCHUIO YHCIa pa30HeHUH;

3) pa3mepsl O3 NPaKTUUYECKU PABHBI, U 3TO IIO3BOJIUT B JAJIbHEHIIIEM PAaBHOMEPHO 3arpy3UTh

MIPOIIECCOPHI;
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Haiinena J1100as neno4ka
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Puc. 3.8. [lonHoe dyHKIIMOHATIBHOE pa30ueHne
4) mpu yBEIMYECHHH PA3MEPHOCTH BXOJHBIX TAHHBIX BO3pacTaeT uncio I3, a pazmep I3 oc-

TaCTCsd HCU3MCHHBIM, U 3TO obecrieynuBacT MaCI_HTaGI/IpyeMOCTb AJIropuT™Ma 1nourckKka.

Ha BTOpOM 1I1are npoeKTUPOBAHUS NApAJJICIbHOTO AITOPUTMA OIIPEIEIUM HEOOXOIUMbIe
KOMMYHHKAIUU MEXIY O3, yUUTHIBAsI UTO:
1) BXOAHBIE MOCIENOBATEILHOCTH U PE3YJILTATHI TOMCKA B KAXI0M U3 HUX OYyT XpaHUThHCS

B OJIHOM MecTe (onepaTuBHasl MaMATh, "BUHT", U T.11.);

2) HEeoOXOAMMO OMPEAETUTH BO BXOIHBIX MOCIEA0BATEIBHOCTIX TIO0YI0 U3 TpEX LIeMoYeK, U
MO3TOMY IPH 00HAPYKEHUH KaKOW JTHOO IETIOYKH B JIF00O0H IMOCIIeI0BATEIEHOCTH aITOPUTM

3aBCpUIACTCA.

Onpenenum He0OXOAUMbIE KOMMYHHUKAIIUH ITPH pa30MEHUH aIropuT™Ma Mo JaHHBIM (puc.
3.9). Ilpu pa36reHnn BXOJHOM MOCIEeI0BATEIBHOCTH Ha OJIOKM KOMMYHHUKAIMK Oy IyT aHaJo-
TUYHBIMU (TIPU OTCYTCTBUM UTEPAIUA).

[TocnegoBarenbHOCTH 1 » [Touck [P Pesynbtar 1

[TocnenoBartenbHOCTh 10 » [louck [P PesynrTar 10

Puc. 3.9. KoMmMmyHukauu npu pa3oMeHUH alrOpUTMA 110 JaHHBIM
OnpenenrmM HEOOXOAUMbIE KOMMYHUKAIIUY TIPH Pa30MEHUH aaTOpUTMa MO (PYHKIIHSIM.
[Tpu pa3Ouennn anropur™a no GyHKIHUIM MOUCKA KaXI0M LENOYKHM KOMMYHHKAIIUU TPUBEIe-
HbI Ha puc. 3.10:
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I11

IlocneqoBarenbHOCTH

"ecTp"1 pas
J » 112 » PesynbTar
13 "ecTtp/HeT" 1 pas

Puc. 3.10. KommyHukammu npu pa3oueHuu no GyHKIHSIM MOUCKA [ETOYKH:
Ha pucynke 3.9, u3-3a HejoctaTka MecTa, moka3aHa TOJIBKO Mepechuika coo0mieHui ('uemnoyka
ecTh'") OT 3aJ1a4u, OOHAPY KUBAIOIIEH TIEPBYIO IIEMOYKY K ABYM JAPYTHUM. AHAJIOTUYHBIE CO00-
LICHMSI IepEChIIaeT KaKaas 3aaja.
Tenepb paccMOTpUM KOMMYHHUKAITUU TIPY KOMOMHUPOBAHUH Pa30UEHHUS 110 JAHHBIM H

pa3duenus mo GyHKIUsAM. Pe3ynbpTar ycTaHOBICHHS HEOOXOIMMBIX KOMMYHHKAIIUN TIPEICTaB-
neH Ha puc 3.11. Jlng MakcuMaabHOTO ke pa3OMeHMsI TI0 JaHHBIM, 1 MAKCUMAaJIbHOTO pa30ueHus
1Mo QYHKIHSIM HEOOXOAUMbIE KOMMYHHUKAIIMU, TIPEICTABICHBI Ha puc. 3.12.

o1

"ecThb/HET

—

I ocaepg-crhr 1

I 2

Y

PesyasTarT 1

I 3

¥ "

ecTh "

"ecTh/HET

—

II ocaexg-¢cTh

10

I 2

PesyasrTatT 10

I 3

Puc. 3.11. KommyHukanuu ajist pa30oueHus 1o JaHHBIM U (PYHKITHOHAIBHOTO pa3OUEeHHMS TI0 11e-

IIOYKaM.

Haiinena Jiro0as nemoukxa
Sk1V Sk2V Sk3

*

SK1=81&Z1 SK2=S3&Z1
X X
S]=Sz&Z2V Sl&Zz S3=S4&Z2
Sz=So&Z1 S4=So&Z3

\

SK3=85&Z1
A
$5=So&Z3V S6&Z73

A

S6=Ss&Z2

Puc. 3.12. KomMmyHUKaIMK U1 MAaKCUMaJIbHOTO pa30MeHHs M0 JaHHBIM U MaKCHUMAaJIbHOTO pa3-
OMeHUs 10 PYHKIHUSM.

[TonyueHHas npu AEKOMIIO3ULIMHU B KAUECTBE IEMEHTAPHOM 3a1a4ll KOHBIOHKIHS TpeOyeT
U1l CBOETO BBINIOJHEHMS JIBa BXOJIHBIX MapaMeTpa. DTUMHU BXOAAMHU SBISIFOTCS COOBITHE Si U
BXOJIHOM CUTHAJ Zj, KOTOPbIE U ONPENeII0T KOMMyHHKanuu B anroputme. Iloaromy Gonee ne-
TaJbHOE PAaCCMOTPEHUE KOMMYHHUKAIIMH 110 COOBITUSAM U 110 BXOJHOMY CUTHAIY B MYJIBTUIIPO-
LIECCOPHOM CUCTEME NPUBOJUT K CIEAYIOIIUM BbIBOAAM.
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BeiBox 1. B npenensHOM ciyyae (HauxyaieM) BXOIHOM CUTHAJI MOXKET OTpeOOBaThCs
cpasy Juist Bcex I3, MO3TOMY ISl HETO pa3yMHO OpraHU30BaTh I100aIbHYI0 KOMMYHHKAIIO. B
TO K€ BPEMsI, UCIIOJIb3yeMOoe COOBITHE B Kaxk 10l D3 CBOE M MOATOMY JJIsl Iepejauu COOBITHIA
Jydlle NOJAOUIET JIOKAJIbHASI KOMMYHUKALIHSL.

BeiBoj 2. U 1111 BXOJHBIX CUTHAJIOB U AJIsE COOBITHII KOMMYHUKAIUS TIOTy4aeTCsl CTPYK-
TypUpPOBaHHOM. J[J11 BXOJAHBIX CUTHAJIOB 3TO OyAET IEPEBO, IJIe KOPHEM SIBISICTCS BXOJAHOU CHUT-
HaJ, a BETBAMH - Bce D3. Iyt COOBITHIA CTPYKTYypa KOMMYHHUKAIMKA OyAET MPeCTaBIsATh COO0M
JIEPEBO, B KOPHE KOTOPOTO OYIyT COOBITHS, OMPENEISIONINE HaTuurue KaKoW-T100 1IeT0UYKH BO
BXOJIHOM MMOCJIEIOBATENLHOCTH, JAaJie€ COOBITHS, ONPEACTAIONINEe HATUIHE KOHKPETHON IIeN0Y-
KM, 1 HAKOHEII, COOBITUS OMPEACIIAIONINE TEKYIIEe COCTOSTHUE TTOMCKA ATOM HIETIOYKH.

BoiBoj 3. T.K. Ipy BHIMOTHCHUN AITOPUTMA TTOMCKA IIENOYKH-00pa3bl HE MOTYT OBITh
W3MEHEHbI, TO KOMMYHUKALUU OYTyT CTATUYECKHMH.

BoiBoa 4. Eciiu oprann3oBaTh MyJIbTHIPOIIECCOPHYIO CUCTEMY, Ha KOTOPOM OyIEeT BbI-
MIOJIHATHCS ANTOPUTM, TAKMM 00pa30M, UTO HHTEPBAIBI BPEMEHH MEXAy MOCTYIUICHUSAMHU O4e-
PEIHBIX BXOJIHBIX CUTHATIOB OyayT paBHbI, TO BO3MOXKHA HCIIOIH30BAHIE CUHXPOHHBIX KOMMY-
HUKaui. B IpoTHBHOM ciydae HEOOXOAMMBI aCHHXPOHHBIC KOMMYHHUKAIINH.

Ntorosas olieHKa MOJTyYEeHHBIX KOMMYHUKAIIMH MEXKy D3 TaeT CICAYIONINE PE3YIbTAThI:

1) cucreMa KOMMYHHKAIIUI SIBISETCS CTPYKTYPUPOBAHHON U YIIOPSIOUEHHOM, YTO obecre-

YUT B JAJIbHEHUIIIEM MacIITa0upPyeMOCTh aJlTOPUTMA;

2) KOJIMYECTBO KOMMYHHKAIMU JJIst OJHON D3 Malio, 9TO MO3BOJIUT TOOUTHCS JTyUIleH ma-

PAJUICIIBHOCTHU BBITIOJIHCHUS AJITOPHUTMA,

3) KOMMYHHKAIIUU HUXKHCTO YPOBHA HE3aBHUCHUMBI U ITO3TOMY MOT'YT BBIIIOJIHATHCS MMapali-

JICTIBHO;

4) HEKOTOpbIE KOMMYHMKAIIMH BEPXHETO YPOBHSI HE MOTYT BBIIIOJIHATHCS NApAJUIEIBHO, HO B
CBSA3U C TEM, UYTO UX KOJUYECTBO B IIPOLIEHTHOM OTHOLIEHUU Majo, OHU JOIIYCTUMBI B aJII0-

puTM™mE;

5) Bce O3 HMXKHETO YPOBHS BHIIOJIHSIOTCS apajuieabHO, T.K. HE 3aBUCST APYT OT Apyra, a

TaKke 0T D3 BEPXHETO YPOBHI.

Ha Tperbem mmare npoeKTUPOBAHUS MAPAJUICIBHOTO AJITOPUTMA IIPOU3BEAEM arJIOMEPALIHIO
33. PaccMOTpuM BHauasie BO3MOXHbIE BAPUAHTHI arjioMepanuu O3, KOTOpble ObUIH MOTYUYEHbI
npu pa3OueHnu anropurma no pyskmmsM. Kak Buano u3 puc. 3.12, MOXXHO POBECTH arjioMe-
paLHIO MO BEPTUKAIIN UJIU 110 TOPU3OHTAIIN.

ITpu BepTUKaNbHOI arioMepanun o0beIUHIETCS B OJHY 3a7a4dy OT/IeJIbHAs BETBb JEpEBa.
Takum oOpazom, B KaxK0i D3 OCyIIECTBISETCS MOUCK OHON KOHKPETHOM 1enovku. Pe3ynbra-
ThI TIOMCKA IIETI0YEK 00BEINHAIOTCS B KOPHE iepeBa. I3 MpH 3TOM MOIYy4al0TCsl He3aBUCUMbIMH,
TO €CTh MOTYT padOTaTh MapajuIeIbHO. AJTOPUTM OyJIET TOCTATOYHO MACIITA0HPyEMBIM, OCO-
OEHHO XOpOIINE Pe3ybTaThl NOIYYaTCsl, KOT/1a KOJIMYECTBO IPyNI OyIET paBHO KOJIUYECTBY
npoueccopoB. Ho y Tako# arjmoMepanum ecTh CyIeCTBEHHBIM HeaocTaTok. [leno B ToM, uto O3
HIDKHETO YPOBHS IPEACTaBIsIET COOON KOHBIOHKIUIO, 3 KOHBIOHKIIUS SIBJISIETCS] OJTHOM M3 CaMBIX
ObIcTpbIX onepanuii B OBM. CnenoBaTenbHO, BBIUIPHIII B TPOU3BOIAUTEILHOCTH IIPU TAKOU ar-
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JoMepanuu OyaeT He3HAYUTEIbHBIM H3-3a TOTO, YTO BpeMs, 3aTPauyuBaeMO€e Ha MEPECHUIKY
BXOJTHOTO CHUTHAJIa B KOXKAYI0 U3 O3, OyJIeT 3HAaUUTEIHHO MPEBOCXOIUTH BpeMs 00pabOTKU I3TO-
r'o CUTHAJA (KOHBIOHKIIHH).

[Ipu ropuzoHTaIbHON arnoMepanuu B oAHy 93 00beIMHAETCS HIKHUN YPOBEHbB JIepeBa, T.€.
BCE BO3MOXKHbBIE KOHBIOHKIIMH. DTO COOTBETCTBYET MOUCKY MOJIENOYKH. BhImenexaiue ypos-
HU 00BEAMHAIOTCS B Ipyryto O3, KoTopas OyJeT moayyaTb HH(popMaIHio 00 00HapyKEeHUS
MO/ILICTIOYKH, O MPUHAIICKHOCTH ITOHM MOIETIOYKH KOHKPETHOMY 00pasy, aHAIIM3UpOBaTh €€ 1
I10 3aBEPILIEHUH POCMOTPA BXOIHBIX MOCIEA0BATEIBHOCTEN BbIJaBaTh OKOHYATEIbHBIN PE3YIIb-
Tat noucka. [Ipu Takoitl armoMmepanuu 93 HUKHETO YPOBHS BBIMOJHSIOTCS MOCJIEI0BATEIBHO,
YTO Cy’kaeT napasmienu3M. OCHOBHBIM IOCTOMHCTBOM TaKOW arjJioMepaiiu siBIsieTCs BO3MOXK-
HOCTB paz0Ouenus I3 HUKHETO YPOBHA Mo AaHHBIM. T.e. ogHa 33 OyIeT npencTaBisTh co00it
MTOMCK BCEX BO3MOXKHBIX LIETIOUEK B MEPBOIl MOCIE0BATENBHOCTH, APYTas - BO BTOPOM M TaK Jia-
jaee.

PaccMoTpuM Tenephs BapuaHTHI arjoMepanuu 93, KOTOpble ObUTH MOIyYeHBI IPY Pa30UeHUn
ITOpUTMA 10 AaHHBIM. Ha sTamne 1ekoMmo3uIiny KOHEYHBIM Pe3yJIbTaTOM pa30UeHMs 10 TaH-
HBIM (T€OPETHUYECKH ) MOJIYUUJIICS OJUH CUMBOJI BXOJHON MOCIEA0BaTENbHOCTH. EcTecTBEHHO,
YTO MPH arjioMepaIiu CUMBOJIBI MOKHO 00beTMHHUTH B OJ10Kku. Hanboee oueBuaHBIM OyaeT
o0BbeIMHEeHNE B OJIOK IIEIUKOM BXOJIHOM MOCIIEI0BATENFHOCTU. 3aMETUM, UTO MPHU PEUICHUH
MPAKTUYECKHX 33724 MMOMCKA, STUMHU TOCIIEI0BATEIHHOCTIMU, HAIPUMED, SBISIOTCS (aiinbl. 1
KaK OTMEYaJIOCh paHee, MmapajuieibHas 00paboTka MHOTHX (ailyioB (COTeH u OoJiee) moTpedyer
CJIMIIIKOM MHOTO PECYPCOB OIEpaTUBHON MaMATH. [[pyroit BO3MOXKHBIN BapUaHT — 3TO 00BEIH-
HSATH BXOJHBIE CUTHAJIBI IO MPUHAATIC)KHOCTH LIeTIoYKaM-o0pa3aMm. B aTom cinyuae HeoOX0auMo
peann3oBath GUIBTP, KOTOPHIN aHAIM3UPOBAI OBl BXOIHBIC CUTHAIBI U B 3aBUCUMOCTH OT HX
MPUHAIISKHOCTH KaKOH-T100 [enovKe, nepeaaBal Obl IX COOTBETCTBYIOLIEMY TPOIIECCY MTOUC-
Ka. DTOT METOJI 1a€T XOPOIIIKE Pe3yJbTaThl MPHU "BePTUKATHLHON" PYHKIIMOHATHHOM arjioMepa-
1IMH, KOTJa KaXkK/asl ENoYKa UIIeTCs OTAeIbHBIM mporeccoM. [Ipu Takom criocode SKOHOMUTCS
BpeMsI Ha MEPECHUIKY BXOAHOT'O CUTHAJIA TPOIECCaM, XOTs IPHU OOJBIIIOM KOJIMUYECTBE IETIOYECK
oH He OyneT 3 dexTuBHBIM. KpoMme TOTO, 3TOT CITOCOO TOCTATOYHO CIIOKEH B MPAKTUICCKON
peanuzanuu. HakoHer, MOXHO 00BbeIUHATH BXOJIHBIE JaHHBIE B TIOCJIEI0BATEIBHOCTH HEKOTO-
POii ompeaeeHHOM IIHMHBL. DTOT COCO0 MOAXOAUT AJs "TOPU30HTAIBHON" (DyHKIIMOHAIBHOM
arjgoMepanuu. B 3ToM ciryuae BXOHYIO MOCIIEA0BATEIFHOCTh MOKHO pa30HTh €ro Ha OJIOKH 110
YHCITy IPOLIECCOPOB, KaX bl U3 KOTOPBIX CIIOCOOEH OTHICKUBATH JIFOOYIO U3 LIEN0oYeK-00pa3oB.
Torna xaxxae1ii mporeccop OyaeT 00padaThIBaTh CBOM OJIOK TAHHBIX, HE3aBUCHUMO OT JIPYTHUX, a
WTOTH TIepeiaBaTh B MPOIIECCOP, KOTOPHIH MPOU3BOIUT 00pabOTKY pe3yIbTaTOB MOUCKA.

[IpoBens aHanM3 BO3MOXKHBIX BAPUAHTOB arjoOMepaliy BeIOepeM i JaIbHEHIIIeTo MPOeK-
TUPOBAHUS MAPAIUICITHFHOTO AITOPUTMa "TOPU3OHTAIIbHYIO" (DYHKIIMOHAIBHYIO arjOMEpaluio 1
arJioMepanuio JaHHBIX B OJIOKH, KOJIMYECTBO KOTOPHIX COOTBETCTBYET YHCIY MPOLIECCOPOB B
CUCTEME.

Ha yeTBepTOM 1IAre MPOSKTUPOBAHUS NMAPAJUICITHLHOTO AJITOPUTMA ITPOU3BEIEM BEIOOP MO-
JIETY almmapaTHOW peain3allii MHOTOMPOLIECCOPHOU CUCTEMBI. MOIeNIb MYJIbTUIIPOLECCOPHOM
CUCTEMBI OYyJIET ONPeesIThCs BHIOPaHHBIM BapUAaHTOM ariiomepanuu 33 u TpeOyeMbIMU TTPH
9TOM KOMMYHUKAIIUAMU MCIKAY HUMMU. N3 npeajaracMabIX paHeC TPEX Moz[eneﬁ MMPOU3BCACM
BBIOOp TIO clieAyIomM coodpakeHusIM. CeTka mpoIecCOpoB HE TOAXOIUT U3-3a OTCYTCTBHUS B
anropuTMme "perysspHbIX" KOMMYHHUKAIHH (OT cocena kK cocemy). OOmias muHa He TTOIXOIUT
n3-3a ee o0IIero HeocTaTka - "y30CcTi" MpH KOMMYHUKaluax. BeiOupaem Mozaens ¢ ob1el na-
MSATBIO. BO-HepBBIX, OHa MOAXOAUT IO UCTOYHUKAM U MPUCMHUKAM JaHHBIX JJI peHlaeMOfI 3a-
Aadyr, a UMCHHO UCXOAHBIC JAaHHBIC XPAaHATCA B OAHOM MCTOYHUKE, PC3YyJIbTAThl IOMEIIAIOTCA B
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OJTMH UCTOYHHK. BO-BTOPBIX, KOXKIBIH MPOLIECCOP MOXKET pad0OTaTh HE3aBUCHMO OT JIPYTHX, 32
UCKJIFOUEHUEM BPEMEHU OOMEHA ¢ 00IIeH MaMsAThI0. B-TpeThux, HaTM4Ke K311a JOCTaTOYHOTO
pa3mepa MexIy oOIIel TaMAThIO U IPOLIECCOPOM TO3BOJISIET COKPATUTh BPEMEHHBIE U3/IEPKKU
Ha KOMMYHHKAIIWH.

Ha naToM mare npoeKTHPOBAHUS MapAIIETFHOTO AJITOPHTMA pabOTHl MHOTOIIPOIIECCOPHON
CHUCTEMBI TIPOM3BEEM €T0 Pa3paboTKy B caMOM OOIIEM BHUE (3CKU3HBIN TPOEKT). Y YUTHIBAs
MOJTyYSHHBIC Ha TPEABIYIINX [IaraXx pe3ysbTaThl, MOXKHO MPEIJIOKHUTD ICHTPATU30BAHHY IO
MYJIBTHIIPOLIECCOPHYIO cUcTeMy ““Ynpasistomuii - Paboune" ¢ obmmeit mamareio (puc.3.13).

NcTtounuk
MIOCJIEIOBATEIILHOCTEN

YrpaBasromuin
IpoLeccop
Pa6oumnii <> O6H_[a}{ <> Pa60tII/II‘/'I
MPOLIECCOP IAMSITE HpoHeccop

Puc. 3.13 ApxurekTypa MyJIbTHIIPOLIECCOPHONU CUCTEMBI
JI7st 3TOM CUCTEMBI MPEIaraeTcs CICAYONUN aJrOPUTM.
Jns "ynpasastoero” npoueccopa:
1) BBINOJHUTH HAYAIBHYIO MHUIIUATU3ALUIO CUCTEMBI;

2) ompenenuTh Yyepe3 HHTEepQEiic moap30BaTeNss HCTOYHUK MOCIEA0BATEIHLHOCTEH (HauMe-
HOBaHHE KaTaJIOTroB, (ailyioB u T.11.);

3) OTKpBITh OYEPEAHYIO BXOIHYIO MMOCIEI0BATEILHOCTS ((haiin);

4) B COOTBETCTBHE C MAKCHUMAJIBHOM JITTMHOM IETIOYKH - 00pasa onpeaenuTh pa3mep 0JIoka,
Ha KOTOpBIE pa30UBaeTCs MOCIEA0BATEILHOCTS;

5) moouepenHO Yepe3 OOIIyI0 MaMsITh epeaaTh 010ku "padounM" mpoieccopam, b0 ec-
JIM TIO3BOJISIET pa3Mep OOIIEeH MaMsTH MepenucaTh BCIO MOCISI0BATEIBHOCTh B TAMSTh U TIe-

penats "pabouuM" TOJNBKO HAYAIBHBIN aapec OJIOKOB;
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6) aHaNMM3UPOBATh MOJy4aeMbIe OT "pabounx" cOOOIIEeHHsI, B TOM YUCJIE CUTHA "KOHEI] pa-

00THI";
7) pemath 3a7ady BEpXHETO YpOBHS (yCTaHABIMBATh COOBITHE "HalieHa 1enovka');

8) 3aBepmath 00pabOTKY MOCIEAOBATEIHLHOCTH, JIJIS YETO YUUTHIBATh KOJTUYECTBO MOCTY-
MUBIIUX CUTHAIOB "KOHeEIl paboTe". Korma ux 4uciio cTaHeT paBHBIM YKCITY 3aHATHIX "'pa-
004nx" (3TO YUCIIO B MPUHITUIIE MOXKET OBITh MEHBIIIE 001Iero yucia "padounx"), nmepexo-

JUTH K 00paboTKe CIeAYIONIEeH mocaeaoBaTeIbHOCTH (cM. 11. 1).

st "pabouero" mporeccopa:
1) uuTaTh OUEPEAHON CUMBOI U OCYIIECTBIISATH MEPEXObl B AITOPUTME;

2) ecnu oOpabaThIBaeMblil OJOK 3aKOHYMIICS, U HET UTEpAIUH, Tepeaath "yrnpasistonemy"
CUTHAJI 3aBepIICHHS 00paboTKH OJI0Ka, MHAYE 3aMPOCUTH OJIOK CJIEAYIOMIUNA B 00padaThI-

BaeMoOM MOCJIEJ0BAaTEIHLHOCTH 3a NpeAbIAYLINM.

3) ecnu BO3HHUKJIO COCTOSTHHE alNTOpUTMa "Ilenoyka HaiiieHa", To mepeaarh cOoOIIeHne
"yrpasisromemMy" 00 0OHapyKEHUH IETIOYKH (BO3MOKEH BapHaHT ajrOpuTMa, KOTaa WH-
(dbopMarus 0 HalJIEHHBIX 1IeTI0UKaxX OyIeT XpaHUThes y "pabodero” 10 3aBepiieHus oopa-

00TKH Bcex OJIOKOB, a 3aTeM IMMaKETOM IepeaaBaTbes "ympasistomemy");

OTOT aJrOpPUTM MOKHO YCOBEpILIEHCTBOBATh. [Ipu 00JIbIIOM KOJIMUECTBE LIENOYEK-00pa3oB 1
JIOCTAaTOYHOM KOJIMUeCTBE "pabounx" BO3MOXKHO pa3fe/ICHHE alropuTMa padboThI "yIipaBJsito-
miero” mpoueccopa Ha anropuTMBbI IBYX ITpolieccopoB: "yrpasistomero” u "ananuzatopa'. Ha
"yrpasistonero"” OyayT Bo3Jarathesi pyHKLIUH 3arpy3KH OJIOKOB MOCIEI0BATEILHOCTH, a Ha
"aHanu3aTop" - mpueM coodIeHui ot "padounx" u ux oopadorka. [To okoHUaHUH 00PaOOTKH
BCEX IMOCJIEIOBATEILHOCTEH "yIIpaBistomuid" moayvaeT ot "aHanu3zaTopa' pe3yiabrathl. JJoOas-
neHue "aHanu3aTopa'" B MyJIbTUIIPOLIECCOPHYIO CUCTEMY 1IeJ1eCO00pa3HO B TOM cilyyae, Korja
00bEM OINEepaTUBHOM NMaMTH, Kak O0IIeH TaK U MPOIIECCOPOB MaJ [0 CPABHEHUIO C JUTMHAMHU
oOpabaTeIBaeMbIX MOCie0BaTeNbHOCTEN. B 3TOM cityuae "ynpasmnstonuil” nmpoueccop Oyaer
TPaTUTh MHOTO BPEMEHU Ha pacIpe/esieHue OJI0KOB MeX 1y pabo4uuMu mpolueccopamMu. Apxu-
TEKTypa TaKOM CUCTEMBbI IpUBEACHA HA puc. 3.14.

B npemiaraemoii MyJIbTHIIPOLIECCOPHOM cUCTeMe MU Hadaine 00paboTKKU OuepeIHOM mociieo-
BaTEIILHOCTH KaXbIN "pabounii" mommkeH oOpatuThes K "ynpasisomemy' ¢ TpeOOBaHHEM JaH-
HBIX. "YrpaBisroniuit" pacnpeaenseT uMeronuecs: 0Joku mo "padounm". Kaxprit "padounii”,
00paboTaB MOITy4YEeHHBIH 670K, oOpamaercs K "ynpaisioeMy» C 3allpoCcOM Ha MOITy4YeHHe
cnenyromiero. Eciu y "ynpasinstomiero” ecte HeoOpaboTaHHBIE OJOKH, OH TIepeaacT O4epeTHON
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"pabouemy'. B mpotuBHOM citydae "paboueMy' mepenaercs

HcTouHuk
nocJjexoBaTeJbLHOCT el
Yupasiasiomuii AHanm3aTop
O
npoueccop
Pabounii O6mas — Pabounii
npoueccop : ’ naMsiTh npoueccop

Puc. 3.14 MynbTunponeccopHas CUCTEMA C AHAITU3aTOPOM
coob1eHne 00 0OTCyTCTBHH HeoOpaboTaHHBIX OJIOKOB, Mmocie uero "padounit” nepenaer "aHamu-
3aropy" curHai o0 OKOHUaHHH padoThl. ""AHanu3aTop" Moyy4nB
CUTHaJIBI OKOHYAHHMS OT BcexX "pabounx", mepenaet pe3yabTar nmorcka "ympasistomemy".

[IpousBenemM ananu3 MOTOKOB MH(MOpPMAIMK B cucTeMe. B Heit OyAeT cylecTBoBaTh 1Ba
OCHOBHBIX TOTOKa MHGOpMAIUK: Tiepeaada oT "ymnpasisioniero” K "padbounM" BXOAHBIX JaHHBIX
U nepenavya nHPOPMAIMOHHBIX COOOLIeHN Mexay "ynpasistomuM", "ananuzaropom” u "pado-
gyuMu". DT JBa IOTOKA PA3JIMYAIOTCS 0 TPEOyEeMOW CKOPOCTH U IMOATOMY Pa3yMHO OpraHU30-
BaTh UX Mepesiady pa3IudyHbIMU crioco0amu. BXoHble TaHHbIE UMEIOT OTHOCUTENIBHO OOJIBIION
pa3Mmep U JI0JDKHBI ITepeaBaThes Kak MOKHO ObicTpee. Kpome Toro, 010ku nepeaatoTcs mocie-
JOBAaTEIHHO, TO €CTh U3 (haiiiia cHayalla CYMTHIBACTCS MIEPBBIN 00K, KOTOPBIHA MepenaeTcs mep-
BOMY "paboueMy», 3aTeM BTOpOIl OJI0K, KOTOPHIH Nepenaercs Bropomy "paboueMy' U Tak Jajee.
WNHudpopmanroHHbIe COOOIIEHNSI B CUCTEME BO3HUKAIOT 3HAYUTENIBHO PEXE M CKOPOCTh UX Iepe-
Jlaud MEHee KPUTHYHA.

Ecnu yucno "pabounx" 10cTaTouHO 0OJIBIIOE U MPOU3BOIUTCS MOUCK OOJIBIIOTO KOJINYE-
CTBa LIENIOYEK-00pa30B, T.€. BEICOKA BEPOSITHOCTH OOHAPY KEHHS KaKOK-JINOO0 IETTI0YKH, TO "aHa-
aU3aTop" MOXKET OKa3aThCsl Y3KUM MECTOM B CHCTEME M3-3a OOJIBILIOro YKcia MNepechlIaeMbIX
eMy cooOuieHnit. B aToM ciydae BO3MOXKHO yBeIMUeHHE YKcia "aHaaIu3aTopoB" B CUCTEME 110
MeToAy "BepTHKaIbHOU" (PyHKIIMOHAIBHOM ariioMepanny Koraa Kaxapli "anamusartop” Oyaer
MIPUHUMATB TOJIBKO "CBOU'" COOOIICHMS, OTOOpaHHBIE TIO OIpeIeICHHOMY TIpu3HaKy. Hampumep,
9TO MOT'YT OBITh ONIPEIENIEHHbIE BUBI LIEIOYEK-00pa30B MM COOOIIEHUS OT ONpeeICHHON
rpynmsl "padounx".

C yderoMm BbIlLIE U3JI0KEHHOTO, IPEUIaracTcsl CAEAYOIUN 3CKU3HBIA TPOEKT MYJIbTH-
MPOIIECCOPHOI cUcTeMBI. B ee coctaBe OyayT: mporieccop - "ympasistomuid"; mporeccop -
"ananuzatop'; nBa mporeccopa - "padoune". MakcumaiibHas JJIMHA 1ETIOYKY - 3 OakiTta. J[mnHa
o01acTH nepekprITus OyaeT paBHa 2 6alitam. Bo3MoskHbIE THUITBI COOOIIIEHUI B CICTEME NPHUBE-
JIEHBI HIDKE B TA0JIHIE.

Ne Hcrounnk [IpueMHHK Coobmenne [TapameTpsl
1 Pabounii Ynpagssto- CBoOozieH Her
1805051
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2 Ynpagmsto- Pabouwnit Hauatp paboty bazoBsrit anpec, pazmep

10105054 0JI0Ka

3 Pabounii AHanu3zaTop Haiinena nenouxa Howmep nenouku, otHOCH-

TEJIbHBIN a/pec KOHLA Ie-
TMOYKH, 0a30BBIN aJipec

4 VYnpasisto- Pabounii PaboTs! HeT Her
80505 ¢
5 Pabounii Ananuzarop PaboTy 3akoHUMI Her
6 | AmnanuzarTop Ynpasisto- [Touck 3aBepuieH [Taker pe3ynbTaTOB MOMCKA
i

AnropuT™MbI paboThI IPOLIECCOPOB B CHCTEME MPEICTABICHBI HIDKE.
JUia "yopasistroniero” oporeccopa:
1) mpOW3BECTH HHHUIIMATU3AIUIO CUCTEMBI;

2) obecmeunTh HHTEP(DENC MOTB30BATENS U TOJYIUTh Y€pe3 HETO YKa3aTelb Ha MOC/IeI0Ba-

TEJIbHOCTH JIJIs1 TIOMCKa,
3) OTKpBITh MOCJIEIOBATEIBLHOCTH U ONpeAenuTh e€ niuuny (L);
4) omnpenenuTh MpeaBapUTENIbHYIO JUTMHY O0Ka S 11t 06padoTku "padounm" (S=L/2+2);

5) ecnu S<=2 (anuHa G0Ka paBHA MM MEHBIIIE JJIMHBI 00JIACTH MEPEKphITHs), TO S=L (mpu

L==0, npexpaTuTh BHITIOJIHCHHE AJITOPUTMA);
6) eciu OJOK HE TIOMEIIAETCS B ONEPATUBHYIO MaMsATh ""pabodero", To MepenuTH K MyHKTY 7;
7) yctraHoBHTH 0a30BbIi anapec - B=0;

8) ykazarens no3unuu (aitna (F) nepeBectn na B+S. Eciiu cBoGoeH nepBoiit "paboumii",
TO MepeaaTh eMy TeKyIIuil 070K 1 3aTeM coobIieHnne tuna 2 (¢ napamerpamu B u S). B
MIPOTHBHOM CJIy4ae, €CJii CBOOOIEH BTOpoi "pabouunit”, TO mepenarb TeKymuid 010K U 3aTeM
coobuienue tumna 2 (¢ napamerpamu B u S) Bropomy "padouemy» Ecau 06a "pabounx» 3a-

HATHI IEPEUTH B PEIKUM OKHIaHHS COOOIICHHH Trna 1 (mepeTu K myHKTY 8);
9) ecnm ¢aiin 3akoHUYMIICS, IepelTn K myHKTY 10, B mpotuBHOM cinydae B=F-3, K=L-B
(pa3mep ocraBieiics yactu ¢aitna); eciu K<S, to S=K nepeiitu x 6moky 9.

10) nepenaBatp Ha Bce 3ampock! Thna 1 ot "Pabounx" oTBeTsl THHA 4; 0XKHMIATH IPUXOJA CO-
oOuieHust Tumna 6; rmocie ero NoJyueHus: BEIBECTH Pe3yJIbTaThl IOMCKa uepe3 nHTepdeiic

MOJIb30BATENS.
11) xoHen anropurma.

s "pabouero” mporeccopa:
1) mepenatb cooOuieHue Tumna 1;
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2) oXXHaaTh cooOIeHre TUMa 2 WK 4; TIOCIIe TMOTyYeHUsT COOOIIEeHUs TUTIa 4 TIEpeUTH K
MYHKTY 7; IOCJIE MOTYyYeHHs COOOLIECHHS TUMA 2 MEPEUTH K IMyHKTY 3;

3) ycTaHOBMTH yKa3aTeib aJipeca Ha Hayajlo ONIEPAaTUBHOM MaMsITH;

4) CUUTaTh OqepeﬂHOﬁ CHUMBOIJI U3 OHGpaTHBHOﬁ IIaMATH U BBIITOJIHUTH BBIYHCIICHUC
HACKY;

5) ecnm MOSBWIOCH COCTOSIHKE "HaliieHa "1iernoyka", mpoBepUTh, HE JICKHT JIK OHA B 00Jac-
TH TIEPEKPHITUS (LIETIOYKA JIKHUT B 00JIACTH MEPEKPBITHUS, €CITM OTHOCUTENBHBIN aapec ee
okoH4aHus (G) MEHbIIE TUOO PaBEH 2); €CIIH JICKUT, TO IEPEUTH K MyHKTY 4, HHa4Ye Tiepe-
naTh cooOmieHne Tuma 3 (B Ka4ecTBe MapaMeTpOB OTHOCHTEIBLHOTO U 0a30BOTO aJpecoB Tie-
penath B 1 G COOTBETCTBEHHO);

6) TepenTH K MyHKTY 4;

7) mepenatb cooOIIEHUE THTIA 5;

8) KoHer.

Jns mponeccopa "ananuzaropa':
1) ycTaHOBHTH CUETUMK yucia "pabounx" paBHBIM 2;

2) o0XXHMIaTh cOOOIIEeHUs TUTIA 3 WIH 5;

3) eciu NOIy4YeHO COOOIIEHUE TUIa 5, TO MEPENUTH K MyHKTY 6;

4) ecnu MoyuyeHoO COOOLIeHNE TUIIA 3, TO BBIYMCIUTH a0CONIOTHBIN a/ipec KOHIIA LEMOYKH:
A=B+G u 3anucars MOIXy4YeHHBIA PE3yIbTAaT BMECTE C HOMEPOM IIETIOUYKH-00pa3a B CTEK CO-
OOIIIEHUI;

5) mepeiTH K MyHKTY 2;

6) BBIYECTh U3 CUETUMKA yucia "pabounx" eUMHUILY U €CITU cueTYHK paBeH 0, To mepeiTu k
MyHKTY 7, UHaYe MEepetTH K IMyHKTY2;

7) mepenatb cooOleHue TUIa 6;

8) KoHerl.

Ha mectom mare npoussesieM OLEHKY 3((HEKTUBHOCTH MHOTONIPOLIECCOPHOI cucteMsl. [Ipu
orieHKe () (PEKTUBHOCTH MHOTOIPOIIECCOPHOIN CUCTEMBI OTHOCUTEIBHO OJHOMPOIIECCOPHOM,
HY>KHO BHA4aJI€ ONPEAEIUTh ONTUMAIBHOE YHCIIO IIPOLECCOPOB B CUCTEME, T.K. YBEIMYEHUE
qucia MPoLEcCOPOB B CUCTEME HE J1aeT YBEIUYEHHE CKOPOCTH paboThl B TAKOE K€ KOJIMUYECTBO
pa3. [lns sToro BeIOEpeM KpUTEpUH, IO KOTOPBIM OyIET OMPEeNATHCS YUCIIO MPOLECCOPOB B
cucteme. 3 aHanusa pe3yabTaToB, OJYyUYEHHBIX IPU YCTAHOBICHUM KOMMYHUKALUH, BUAHO,
YTO CKOPOCTb pabOThI CUCTEMBI Oy €T B OOJIbIIEH CTENIEHH ONPEAEIATHCS CKOPOCTBIO Nepeaun
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BXOJHOM TTOCJIEIOBATEIILHOCTH OT MecTa €€ XpaHeHus ((U3HMIecKoro HocuTes) A0 "ymnpas-
Jastroero” mporeccopa. 9Ta CKOpocTh OyZeT HAMHOTO MEHBIIIE, YeM CKOPOCTh Iepeiaul UH-
(dopmanu MexIy mporeccopamu cuctemsl. [loatomy omnpenenenue 3¢ (HeKTUBHOrO Yucia mpo-
1[eCcCOpOB OyAET BECTUCH UCXO/SI U3 3TOT0 MOI0KEHHs. ONTUMAIbHBIM KOJIMYECTBOM MIPOLIECCO-
pOB OyzeT To, MpU KOTOPOM TEPBHIN "pabounii” 3akaHUMBaEeT pabOTy B TOT MOMEHT, KOTJ1a
"yopaBisomuil" 3aKkaHYMBAeT Mepenavdy JaHHBIX mocienHemMy "pabouemy". B aTom cinyuae HI
OJIMH U3 MPOIIECCOPOB HE OyeT mpocTanBaTh. ECin jke: KOIM4ecTBO MpoIeccopoB OyaeT
MEHbIIIe, TO pocTanBath OyaeT "ynpasistounmil”. Ho 3To BpeMs MokeT ObITh HCIIOJIb30BAHO
"yIpaBstomuM" TPOIIECCOPOM JIJIsl BEITIOJIHEHUSI IPYTUX (DYHKIIMM, KpOME PEIIeHUs 3a/1a4 00-
ciyxuBaHus "pabounx". Hampumep, s ynaneHus oOHapy>KeHHBIX IIeMo4YeK-00pa3oB, obecrie-
4yeHus1 uHTepdeiica moiap3oBarens, 1 T.4.. Ecim e KonudecTBo npoueccopoB Oyaer Oosblie
ONTHUMAJILHOTO, TO OYyJIET MpOCTauBaTh YacTh "pabounx" MpoLeccopoB, TaK KaK A0 HUX 3a/laHus
oT "ynpaBisIoero” He mpuayT. ITo OyAeT MPOUCXOIUTH U3-3a TOTO, YTO MEePBhIH "padounii”
BHOBB TEPEIACT 3apoC Ha MOTy4YeHUE CIEAYIONIero 0J0Ka paHbllle, YeM MPOLIECCOpP CMOKET
3arpy3uTh Bce "paboune". Takum 00pa3oM, yBeIHMUCHHE YHCia MPOLECCOPOB HE OyeT MOBHI-
1aTh CKOPOCTh Pa0OTHI CUCTEMBI.

YBenuueHue pasMepa BXOJIHBIX JAHHBIX B OOIIEM ClTydae He BIMSIET Ha BEIMYUHY ONTH-
MaJjbHOTO KOJIHUYECTBa IporeccopoB. Ecnu muinHa 6510Ka JaHHBIX HE U3MEHSIETCS, a YBEIHNUNBa-
€TCs TOJBKO UX KOJIMYECTBO, TO B AITOPUTME paObOThI CHCTEMbI HUUETO HE U3MEHUTCS (YBEIH-
YUTCS JIUIIb 0011ee BpeMs o0paboTku). Ecim sxe yBennuuBaercs pazmep 0j10ka, TO yBEIMYHUBa-
eTcsl BpeMs 00paboTKu 3TOro 6J10Ka "pabodyrm" mpoIieccopom, HO U YBEITUIUBACTCS CYMMapHOE
Bpems nepenauun 61oka "pabouemy". Eciam obecnieunuTs B CCTEME, YTO 3TH JBa BPEMEHU OYIyT
paBHBI, TO OHa OyJeT paboTaTh 0€3 IPOCTOEB.

OnennuM >PPEeKTHBHOCTD MYJIBTHIIPOLIECCOPHOIN CHCTEMBI IIPH ONTHMATBHOM KOJHYECTBE
nporeccopoB. Bpemst paboThl 0THOTIPOIIECCOPHON cUCTEMBI Ty:

To=(TeamTTospas)*n, TAE Teuur, Tospas — BPEMS CUNTHIBAHUSA U 00pabOTKH OJHOrO Oaiita, a n
— 4ucio OaiT B MociieJ0BaTEIbHOCTH.

[IpencraBum rpadudecku paboTy Kaxaoro "padouero” mporeccopa B MyJIbTHIIPOIIECCOP-
HOM crucTeMe BO BpeMeHU 0e3 y4yeTa B3auMOJICHCTBUS ¢ "ympaBisionuM u "aHanuzaropom" (puc.
3.15).

CYHMTHIBAHHE o0padoTka

1-b1ii mpoueccop

>t

X0JIOCTOM X0/ CYHMTBIBAHHE o0padoTka

2-0¥i mpoueccop

p t

Puc. 3.15 3arpy3ka pabotoit Bo BpeMeHH "pabounx' mporeccopoB
Toraga mpubauxeHHO BpeMsi pabOThI MHOTOTIPOIIECCOPHON CUCTEMBI Ty
TMZchHT*H+T06pa6*n/ 2
3(1)(1)6KTI/IBHOCTB BBIITOJIHCHHUA aJITOpUTMa IIpH HapaHHCHBHOﬁ pcainsanuvu 10 CpaBHCHHUIO
C TIOCIIeIOBATEIHLHOM OyAeT MPUOIM3UTEIHLHO paBHA:
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T, 2
TM Tc‘ll{lT

+1
chnT+T06naﬁ

Crnemyer OTMETHTD, YTO MOTYYSCHHOE BBIPAKCHHE TIOKA3bIBAET MAKCUMAITbHYIO 3(h(hDEeKTHBHOCTH
B pe3yJbTaTe TOro, 4YTO paHee ObUIM BBEICHBI HEKOTOPbIE JOMyILeHHs. B nelicTBUTENbHOCTH

3¢ (HeKTUBHOCTH OyJET HUKE BEIMYUHBI TOTYYEHHOM MpU moMoInu 3Toi ¢popmyibl. 13 popmy-
JIbI TAKXK€ BUJIHO, YTO €CIU Togpag HAMHOTO MEHBINE Tcuyr, TO 3pheKTHBHOCTE cUCTEMBI paBHa 1,
T.€. TAKOW aJITOPUTM pabOTHl MHOTOIPOIIECCOPHOM CHCTEeMBI OyaeT HeadekTuBeH.

B 3axmoueHne caenaeM 3aMedyaHus 10 IPAKTUYECKON aNMapaTHON peaan3anuu ajaro-
puTMAa. AnimapaTHas pealn3anus OTIKEHHOTO allTOPUTMa B 3TOM CITydae Ype3BBIYAIHO MPO-
CTa, €CJIU B KQU€CTBE IEMEHTAPHOI'0 aBTOMATa MaMsATH ucnoib3oBate D tpurrep. I1pu sTom
KOJINYECTBO TPUITEPOB B cXeMe cooTBeTcTBYeT unciy ypaBHeHuit HIICKY miroc koianuecTBo
HayvaJbHBIX COCTOAHUH B anroputme. Kaxoe ypaBHeHHe OyIeT MpeacTaBIsATh co00i QyHKIMIO
BO30YXKIEHUS COOTBETCTBYIOIIETO eMy Tpurrepa. Takum o0pa3oM, HMEeTCsl OTIMCaHUE CXEMBI
IU(pPOBOro yCTPONCTBA HA BXOJHOM S3bIKE, KOTOPOE MOXKET OBITh HCIIOJIB30BAHO B CUCTEMAX
aBTOMaTH3MpoBaHHOTO npoekTupoBanusa (CAD/CAM).

4 HuHcTpyMeHTAJbHAS CUCTeMA Pa3padoTKH M BepupuKaIu NapaliebHbIX AJIrOPUT-
MOB

WNHucTpyMeHTanbHas cucTema, peAHa3HaueHHas I yCKOPEHUs pa3pabOTKH allTOPUTMOB C
WX TIOoCTIeaytonel Bepudukaiueit myTeM MoieTupoBanus, paspadborana Ha kadeape "Boranciu-
TenbHast TexHUKa" [IeH3eHCKOoro rocy1apcTBEHHOTO0 YHUBEPCUTETA U MOTyYIIa Ha3BaHHE
"COMIIA" (cuctema onucaHusi, MOJICIUPOBaHUs, TpeoOpa3oBaHus aropurMoB). Cucrema
MpeHa3HaueHa 7S pa3padOTKH U BepUPUKALIUN AITOPUTMOB, B TOM YHUCJIE C UCTIOIB30BAHUEM
napauieNbHON 00pabOTKH, B pa3IHYHBIX 00JaCTAX BRIYUCIUTEIBHON TeXHUKU. Hampumep an-
TOPUTMBIL: - YIIpaBJIeHUs HU(POBBIMU YCTPOMCTBAMU B KOMIIBIOTEPHBIX CUCTEMAX, - YIIPaBICHUS
M(POBBIMU KOHTPOJIJIEPAMHU B TEXHOJIOTMUECKUX MPOIIECcCax, - paclo3HaBaHus ( IOUCK BUPY-
COB, CHUHTaKCUYECKHUM aHalIu3, U T.IL. ), - ¥ T.J1. CHCcTeMa TaKkKe MOKET UCIIOIb30BaThCS TS
00y4YeHHUs CTYIEHTOB pa3pabOTKe aITOPUTMOB C UX MOCIIEIYIONICH Bepr(UKAIHCH.

Kpatkas Texuuueckas xapakrepuctuka cucreMbl. CrcTeMa Mo3BOJISET: - 33/1aBaTh BXO/IHbIE
CUTHAJIBI AITOPUTMA WIIA ABOMYHBIMU, WM a0CTPAKTHBIMHU (U1 aOCTPAKTHBIX 003aTeNBHO HC-
M0JIb30BaHKEe 0003HAYCHHE Z;), UTO PACIIUPSIET IUANA30H MPUMEHEHUS CUCTEMBI; - 33/1aTh (OIH-
caTh) AJITOPUTM Ha JIF0OOOM U3 CTaHJAPTHBIX S3bIKOB TakuX, kak [[CA, PBAC, CKVY u CBO; -
BBITIOJTHUTH NPeo0pa30oBaHUe OMUCAHMS aJTOPUTMA 33JJaHHOTO Ha OJTHOM M3 SI3bIKOB Ha JIHO00H
JPYTroi U3 ATHX S3BIKOB; - POU3BECTH, €CIIH 3TO HEOOX0AUMO, TpeodpazoBaHue ( JeTEPMUHHU-
3aIMI0 ) MapajyIeIbHOTO aJITOPUTMA B MOCJEI0BATENbHBIN ( 3TO B psijie CIy4aeB MOJIE3HO U JUIst
aHaJIM3a caMOoro MapajuieIbHOro aIrOpPUTMA ); - IPOU3BECTH YHPOILEHNE (MUHUMU3AIINIO) aJlro-
pUTMA; - TPOBEPUTDH NMPABUILHOCTH (BEpUPHUIIUPOBATH) AJITOPUTM MOJICTUPOBAHUEM €T0 PabOThI
C 33J]aHMEM BXOJla AITOPUTMA 10 OTJEIbHBIM IlIaraM WK Ha JII000€ YUCIIO IIAaroB, C BO3MOXKHO-
CTBIO BO3BpaTa Ha IlIar WJIK Ha HECKOJIBKO IIAroB M C BO3MOKHOCTBIO BCTaBKH MOCIIEA0BATEIb-
HOCTH CUTHAJIOB B YK€ MPOMOJIEIUPOBAHHYIO BXOJIHYIO IIOCIIEA0BATENBHOCTH ( [IPH 3TOM aBTO-
MaTHUYECKH OCYIIECTBISETCS MOJCINPOBAHHUE C YUETOM BCTaBKU CUTHAJIOB ).

Cucrema oTaM4aeTCs: - BBICOKOU 3(h(PeKTUBHOCTHIO MPH CO3IAaHUU U BepU(DUKALIUU aIro-
PUTMOB, TaK KaK He TpeOyeTCs HCIIOIB30BaTh S3BIKH MPOTPAMMHPOBAHHS; - XOPOIIIO UHTYUTHB-
HO MTOHUMAEMbIM TrpaduuecKkuM HHTEpHEHCOM ISt KaXKI0T0 dTarna padoThl; - YA0OHBIMH BCTPO-
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€HHBIMH PEJaKTOpaMHM Ul KaX10r0 U3 UCIOJIb3YEMBIX S3bIKOB; - YA0OHBIMH (hopMaMu I 3a-
JIaHWS BXOAHBIX BO3/IEHCTBHI Ha OYEpPEeIHOM LIare ajaropuTMa; - yIo0HbIMU (popMaMu npe-
CTaBJICHUS PE3YJIbTaTOB MOJEINPOBAHHUS.

Heob6xomumeie pecypcest a1t padotsl cuctemsl "COMITA": onepalinoHHbIE CHUCTEMBI -
Windows 95( muanmanbabiid pazmep O3V - 8M6) min Windows NT(MuHUMAaNbHBIN pa3Mep
O3V - 16M0)

Ho 3anycka cucremsl "COMIIA" HeoOX0AMMO, YCTAHOBHUTD CIELIMATBHO pa3paboTaHHBIN
st Hee mpudT NDA.ttf, ucons3ys "nanens ynpasnenus" WINDOWS u 3nadok "mpud s B
Heil. Torzna BBOJ OTpULIAHUS JBOMYHOI'O BXOJAHOTO CUTHAJIA WM OTPHULIAHUS COOBITHS IPOU3BO-
IUTCs Tpu HaxkaTol knaBuiie Shift B matunckoM andasute, Hanpumep < Shift > + <x> (npu
9TOM MPOTNHUCHBIE OYKBbI HCKIIIOUEHBI), a OTIEPALUU AU3BIOHKINH,- OJHOBPEMEHHBIM Ha)kKaTHEM
<Shift> + < mpeprIBUCTast BEpTHKAJIbHAS YepTa > TaKXKe B JTATUHCKOM aidaBure.

IIpuBenem onucanve MEHIO, TOAMEHIO U BKJIaJ0K B okHax cucteMsl "COMITA".

ITpu 3anycke npuinoxenus "COMIIA", okHO, nosBIIstONIEECS HA DKPAHE COAEPIKUT Clle-
JyIOLIMe MyHKThl OCHOBHOTO MeH1o: "®aiin", "Okno", "[Tomomnis". "d@aitn" no3BosseT: - BHOBb
3a1ath (MOAMYHKT "co3aars") anroputM Ha ogHoM u3 si36ik0B: CKY u CB®, PBAC, I'CA no
BBIOOPY TIOJIB30BATENS;, - BHOBB 3a4aTh (''co3maThk Tabymiry") anroput™ Ha si3bike TIIuB; - o1-
KPBITh CYIIECTBYIOIIUI (aiii ¢ anropuT™MoM; - BBIATH U3 npuiioxkeHus. ITynkrel "OxHo" u "[lo-
Molrs" cTanaapTHbI A npuitoxkenus moa OC Windows.

Ecnu anroputm pabotsl 3anaetcs Ha si3pike PBAC To mpoucXonuT KOHTEKCTHAs CMEHA
OCHOBHOT'O MEHIO, KOTOpO€E OyIeT Teneph coaepkarh myHKThI: "dain", "[IpaBka", "dopmat",
"IIpeobpazoBanus” "OxHo", "[lomouip". B "®aiin" 106aBaSIOTCS MyHKTH TOAMEHIO, KOTOpPhIE
MIO3BOJISIOT 3aKPbITh, COXPAHUTh, COXPAHUTh C U3MEHEHUEM HMEHU CO3/1aBAEMBbIE WJIM OTKPBITHIE
¢aitner. [Ipu aTom pacmupenue daiina GopMupyeTcss aBTOMaTHIECKH B KOHTEKCTHOM 3aBUCH-
MOCTH OT SI3bIKa, UCII0JIb3yeMoro B akTUBHOM OkHE (1y1si PBAC - <ums daitna>.rvs). [TyHKTBI
"IIpaBka", "®@opmar" OCHOBHOTO MEHIO 3TO CTaHJAPTHBIE MOAIYHKTHI TEKCTOBBIX PEIAKTOPOB, B
TOM YHCJI€ C BO3MOXXHOCTBIO BKJIIOUEHHS / BBIKIIIOUSHHS TIEPEHOCA M U3MEHEHUS pa3Mepa
mpudra. ITynkr "[IpeobpazoBanus" MO3BOISET BHIITOJHUTH NEPEXO]] OT ONUCAHUS AITOPUTMA
Ha s3bIke PBAC k s3pikam TIIuB nnn CKY u CBO.

ITpu pabote ¢ s3pikoM CKY 1 CB® npencTaBisioTcss aHaIOTMUHbIE BO3MOXHOCTH (17151
CKY u CB® pacummpenue - .sku).

[Tpu padore ¢ s3p1koM TIIuB (pacmmpenue - .tbl) B ocHOBHOE MEHIO 100aBISETCS: - B
nyHKT "[IpaBka" moAmyHKTHI "BCTaBUTH CTPOKY" (Tepes TeKyIie ), " 100aBuTh CTpoKy" (B KOHEI]
TaONIuUIBD)," yJAIUTh CTPOKY" (TEKyIyo); - myHKT "MozenupoBanue"; - B myHKT "[IpeoOpazo-
BaHUs" HOOABISAIOTCS MOAMYHKTH "eTepMuHn3anus” u "cucok nepexoaos”. OTMETUM, 4TO
MO/JIETTMPOBAHKE AITOPUTMA BO3MOKHO TOJIBKO MPHU €ro 3a1aHuu Ha sa3bike T1IuB.

[Tpu BeIOOpE myHKTa "MoaenupoBanue" u MOAMYHKTA "CTaHAAPTHOE" OTKPHIBAETCS OKHO
"aBTOMaTHUECKOE MOJIETHpOBaHue" uMerolee YeThlpe BKIaaAku. Brkmanka "olmiee" mo3Bomuser
MIPOCMOTPETh UM TaOJIHIIbI, YHCIO COCTOSHUHN, YUCIIO BXOJHBIX CUTHAJIOB M UX THII, YUCIIO BBI-
XOJHBIX cUrHanoB. Bkiagka "angaBut" mo3BoisieT IPOCMOTPETh al(aBUT COCTOSHUH, aihaBUT
BXOJIHBIX CUTHAJIOB (€CJIM BXOJHbIE CUTHAJIBI a0CTPAKTHBIE, TO MPEIOCTABISIETCS BO3MOXKHOCTD
U3MEHUTH aln(aBUT, 100aBUTh UM YAAIUTh CUTHANBI) U aj(aBUT BHIXOJHBIX CUTHAJIOB. Bkian-
Ka "mepexo/pl" M03BOJISET IPOCMOTPETH BCE BO3ZMOXKHBIE MIEPEX0Ibl U3 OJTHOTO COCTOSIHUS B
npyroe. Bkiagka "aBromaTudeckoe MoaeIMpoBaHue" Mo3BOMISIET POPMUPOBATH BXOIHYIO 1O~
CJIEZIOBATEIbHOCTh CUTHAJIOB JJIsl IrOpUTMA. {7151 3TOTO MCMONMB3YIOTCST KHOIKHU "U3MEHUTH'",
"BCTaBUTH MEpe]l TEKYIIUM cUrHanoM", "yaanuTh ( Tekymmii curaan )", "mo0aButh ( B KOHEIl
nocyenoBareabHoCcT )", "yaanuTh ( mociaeanuit curnan )". [lepea Hauamom MoieTupoOBaHUs C
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HCIonb30BaHueM KHOMKH "S0" 3a1aeTcst HauaabHOE MHOYKECTBO COCTOSIHUH ( TIEPEBOJIOM U3 OK-
Ha "maccuBHbIe" B OKHO "akTuBHBIE" ). C 3TOr0 MOMEHTA MPOU3BOIUTCS MOJICTUPOBAHHE AJTO-
puTMa 1S Bceil chopMUpOBAHHOM BXOTHOM MOCIIEIOBATEILHOCTH, TIOCTIE Yero MOKHO MOIH-
(GUIMpPOBaTH BXOAHYIO TOCIEI0BATEIILHOCTE T00aBICHUEM, YIaCHHEM WIIA BCTABKOW BXOIHBIX
CUTHAJIOB. BXOAHY0 TIOCIeI0BATEIFHOCTh MOYKHO COXPaHUTh B (haiisie ( pacuiupeHue .sgn ) s
nocneayomen padoTsl ( KHOMKA ""COXpaHUTh CUTHAJBL" ) U 3arpy3uTh U3 ¢aiina ( kKHomka "3a-
Ipy3UTh CUTHaNBI" ). Pe3ynbraTsl MOAETUPOBaHHUS MOKHO COXPAaHUTH B (hailsie ( KHOMKa "oT4yer
o moaenupoBanun" ). [lo yMomuaHuio pe3ybTaThl MOJIECTUPOBAHUS TIPEICTABIISIOTCS BEPTH-
KaJIbHOW TaOJIMIICH, HO BO3MOYKHA U TOPU30HTaIbHas Tabynia ( KHOIKA "TOpU30HTaIbHAs Tao-
auna" ). C moMoIsI0 KHOMKHY "3aKPBITh" OKHO MOJICTUPOBAHUS 3aKPHIBAETCS.

[Tpu BeIOOpE myHKTa "MozaenupoBanue" U NOAIMYHKTA "M0 maram" OTKPBIBAETCSI OKHO B
KOTOPOM MOXHO C MCIIOJIb30BaHUEM COOTBETCTBYIOLINX KHONOK YCTAHOBUTH BXO/IHOM CUTHAI
Ha Il1are ajJropuT™Ma, 3aJ1aTh MHOXKECTBO HAYaJIbHBIX COCTOSTHUI, BHIOJHUTH 1IaT MOAEIUPOBa-
HUS1, BEPHYTHCS Ha3aJ Ha I1ar, COXpPaHUTh UCTOPHIO TIEPEXO0JI0B U BHIMTH U3 OKHA MOJICIHPOBA-
HUSL.

[Ipu BrI6Ope myHkTa "lIpeobpazoBanus" U MOANMYHKTA "E€TEPMUHU3ALNA" OTKPHIBAETCS
OKHO coJieprkalee Tpu BKiIaaku. Bkiagka "oOmiee" maet o0myro nHGOPMAIIHIO TI0 aJTOPUTMY .
Bxmanka "andasut" no3BosisieT mpocMOTpeTh andaBUThl COCTOSHUN U BXOJAHBIX CUTHAJIOB.
Bxnanka "rnaBHas" M03BOJISIET BHIIOJHUTH IETEPMUHU3ALMIO allrOpuT™Ma. 1 3TOro BHavyaie ¢
ucnosib3oBanueM KHONKU SO ( "yCTaHOBUTH UCXOHOE COOBITHE" ) HEOOXOUMO YCTAaHOBUTb,
MepeHecs U3 MPaBoro OKHa B JIEBOE BCE COOBITHSI, KOTOPBIE B HAYAJIbHBIM MOMEHT BPEMEHHU PaB-
HBI eUHUIIE. 3aTeM HaxxaTh KHOMKY "nerepmunuzanus’”. [Ipu obHapyskeHnu omImOOK BhIAAETCS
cooO1IeHre, B COOTBETCTBUE C KOTOPBIM HYKHO BHECTH MCIIPaBIICHHS B alnroput™. Eciu nerep-
MUHH3AIHS POIIJIa YCIENTHO, O YeM BBIJAeTCsl COOOIICHNE, TO HAaXKaB KHOTKY "cpopMUpOBaTh
TabnuIy" moyry4aem JAeTepMUHUPOBAHHBIN anroputM Ha si3bike TIIuB. Ecnu nmpenBapurensao
ycTaHoBUTh checkbox "paspemuts npeoOpa3oBaHue UMeH", a B TEKCTOBOM IOJIE CTIpaBa 3a/1aTh
11a0JI0H UMEHH, TO B TaOJIMIIe AETEPMUHUPOBAHHOTO aITropuTMa OyJIeT MPOU3BEIeHa MOICTa-
HOBKa BMECTO COYETAHUH COOBITHI MapajIeIbHOTO AITOPHUTMa COOTBETCTBYIOMIETO COOBITHS
nocJeoBareabHoro anropurma. C uCHoOIb30BaHUEM PATUOKHOIIOK MOKHO YCTaHOBHUTD THUIT
TPUITEPa C Y4ETOM KOTOPOTO MPOU3BOIUTCS AETEPMHUHHU3AIMS.

Kak u B mo6om npunoxennu nog OC WINDOWS B riiaBHOM OKHE HUKE OCHOBHOT'O MEHIO
pacnojaraercsi KOHTEKCTHO - 3aBUCUMasl IIaHeJIb UHCTPYMEHTOB, TO3BOJIAIONIAs TOJTYUYUTh Obl-
CTpBIil TocTyn K myHKTaMm MeHio. [loaep:kuBaercs Takke BbI30B KOHTEKCTHOTO MEHIO NpH Ha-
KATHH MPABOM KHOMKH MBIIIIKH.
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ITPHJIOKEHUE 1

// BATOJIOBOYHBIA ®ANI
// nda.h
I
#ifndef NDA_H
#define NDA_H
#define NUM_OF_EVENTS 10 //umcio ypaBHenuii CKY.
#define BOOL short int
#define TRUE O0xFFFF
#define FALSE 0
#tdefine Sk1 0 //ompenesieHue KOHCTAHT Mpenpoleccopa s 6osee y100HoI
ftdefine S1 1 //appecanmu maccuBa coobiTuii CKY.
f#tdefine S2 2
f#tdefine Sk2 3
f#tdefine S3 4
#tdefine S4 5
#tdefine Sk3 6
#define S5 7
#tdefine S6 8
f#tdefine ST 9
f#tdefine S0 10
#endif
1"
/I nda.cpp - ocHoBHOIi daii.
#include "nda.h"
#include <stdio.h
#include <conio.h
void main()
{
FILE *fI=NULL; //yxa3ateab Ha ¢aiiji, B KOTOPOM HIIYTCS LeNOYKH-00pa3bl.
char name[81]; //Oydep nas BBoga uMmeHnu (aiina.
BOOL Sprev[NUM_OF_EVENTS]; //maccuB as coobiTuii CKY ot (t-1).
BOOL Snext]NUM_OF_EVENTS]; //maccuB njst coobiTuii CKY or (t).
BOOL Z[256]; //maccus ajis BXOAHBIX CUTHAJIOB ¢ Z0 no Z255.
int ch=0; //mepemenHas /s XxpaHeHHs1 ouepeaHOro OaiiTa daiina.
int flag=0; //mpu3zHak oOHApY:KeHMSA eNOYKH-00pa3a.
inti=0; //cyeTuyHK HMKJIA.
//BBOA MMeHU (aiina 1Jisl MOUCKa.
printf(" IIpumep nporpaMMsI NoMCKa Henovyexk-oopa3os B aiise \n");
printf("BBenute ums daiina (moaublii nyTs): ");
gets(name);
fl=fopen(name,'"r");
if(fl==NULL){
perror("Bbl omu0aunce! ");
getch();
return;}
//MHAIHaAIN3ausa HadaJbHbIX 3HaYeHu# S(t) u S(t-1) CKY.
for(i=0;i<NUM_OF_EVENTS;Snext[i]=FALSE,i++);
for(i=0;i<NUM_OF_EVENTS;Sprev[i]=FALSE,i++);
/lycTaHOBKA HAYAJBbHBIX COOBITHH (B TaHHOM NpUMepe OHOT0).
Sprev[SO0]=TRUE;
/[aTenne GaiiTa u3 paiia
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while((ch=fgetc(fl))!=EOF){
for(i=0; i<256; i++) (i==ch)?(Z|ch]=TRUE):(Z[i]=FALSE);
//Bbrunciaenune CKY
Sprev[SO0]=TRUE;
Snext[SK1]=Sprev[S1]&Z[1];
Snext[S1]=(Sprev[S2]&Z[2])|(Sprev[S1]&Z][2]);
Snext[S2]=Sprev[S0]&Z][1];
Snext[Sk2]= Sprev[S3]|&Z][1];
Snext[S3]|=Sprev[S4]|&Z][2];
Snext[S4]=Sprev[S0]&Z][3];
Snext[Sk3]=Sprev[S5]&Z][1];
Snext[SS]=(Sprev[S0]&Z[3])|(Sprev[S6]&Z][3]);
Snext[S6]=Sprev[S5]&Z][2];

//mpoBepka o0HApY:KeHHS LeNOYKH-00pa3a

}

if(Snext[SK1]|Snext[SK2]| Snext[SK3]){
printf(""Haiinena oana u3 uenouek \n');
flag=1; //paar oGHapy:KeHUS YCTAHOBJIEH
}
else
//mepenuchb S(t) B S(t-1)
for(i=0;i<NUM_OF_EVENTS;Sprev[i]=Snext][i],i++);
}
if(flag==0)
printf(""Hu ogna u3 nenovek He Haiigena \n'"');
i=getch();
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MMPUJIOKEHUE 2

//Scandir.cpp - ocHOBHOIi MoayJb IpoekTa A C++Builder 3.0
/1
#include <vcl.h

#pragma hdrstop
USERES("Scandir.res");
USEFORM("main.cpp", Form1);
USEFORM("'result.cpp", OKBottomDIg);
1l
WINAPI WinMain(HINSTANCE, HINSTANCE, LPSTR, int)
{

try

{

Application-Initialize();

Application-Title = "Bbi6op qucka u karaJjora"';
Application-CreateForm(__classid(TForm1), &Forml);
Application-Run();

}

catch (Exception &exception)

{
Application-ShowException(&exception);

}

return 0;
}
/1
main.h - 3aronoBouHblIii ¢aiin
/1
#ifndef mainH
#define mainH
/1
#include <Classes.hpp
#include <Controls.hpp
#include <StdCtrls.hpp
#include <Forms.hpp
#include <ComCtrls.hpp
#include <Dialogs.hpp
#include "cdiroutl.h"
#include <Grids.hpp
#include <Outline.hpp
#include <FileCtrL.hpp
/1
class TForm1 : public TForm

{

__published: // IDE-managed Components
TEdit *Editl;

TLabel *Labell;

TButton *Buttonl;

TButton *Button2;

TDriveComboBox *DriveComboBox1;
TDirectoryListBox *DirectoryListBox1;
TFileListBox *FileListBox1;

void __fastcall Button2Click(TObject *Sender);
void __fastcall Button1Click(TObject *Sender);
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void __fastcall DriveComboBox1Change(TObject *Sender);
void __fastcall DirectoryListBox1Change(TObject *Sender);
void __fastcall FileListBox1Change(TObject *Sender);
private: // User declarations

bool file;

public: // User declarations

__fastcall TForm1(TComponent* Owner);

15

1
extern PACKAGE TForml *Forml;
11
#endif

main.cpp - riaBHas gopma npusoxeHus "'Boioop nucka u karagora"
I
#include <vcl.h
#pragma hdrstop
#include "main.h"
#include "result.h"
1
#pragma package(smart_init)
#pragma link "cdiroutl"

#pragma link "DriveComboBox1"
#pragma link "DriveComboBox1"
#pragma link "DirectoryListBox1"
#pragma resource "*.dfm"
TForm1 *Forml;

1

__fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner)

{

file=false;
}
11
void __fastcall TForm1::Button2Click(TObject *Sender)
{

Release();

Application-Terminate();

}
11
void __fastcall TForm1::Button1Click(TObject *Sender)

{

OKBottomDIg=new TOKBottomDIg(Application,Edit1-Text.c_str(),file);
OKBottomDIg-ShowModal();

delete OKBottomDIg;

}
I
void __ fastcall TForm1::DriveComboBox1Change(TObject *Sender)
{

DirectoryListBox1-Drive = DriveComboBox1-Drive;
FileListBox1-Drive = DriveComboBox1-Drive;
FileListBox1-Directory = DirectoryListBox1-Directory;
Editl-Text=DirectoryListBox1-Directory;

file=false;

}
I
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void __ fastcall TForm1::DirectoryListBox1Change(TObject *Sender)
{

DirectoryListBox1-Drive = DriveComboBox1-Drive;
FileListBox1-Drive = DriveComboBox1-Drive;
FileListBox1-Directory = DirectoryListBox1-Directory;
Editl-Text=DirectoryListBox1-Directory;

file=false;

}
1l
void __ fastcall TForm1::FileListBox1Change(TObject *Sender)
{

DirectoryListBox1-Drive = DriveComboBox1-Drive;
FileListBox1-Drive = DriveComboBox1-Drive;
FileListBox1-Directory = DirectoryListBox1-Directory;
Editl-Text=FileListBox1-FileName;

file=true;

}
1l
result.h - 3arosoBouHnblIii ¢aiia
1l
#ifndef OCBH
#define OCBH
1l
#include <System.hpp
#include <Windows.hpp
#include <SysUtils.hpp
#include <Classes.hpp
#include <Graphics.hpp
#include <StdCtrls.hpp
#include <Forms.hpp
#include <Controls.hpp
#include <Buttons.hpp
#include <ExtCtrls.hpp
#include <dir.h

1l
class TOKBottomDIg : public TForm

{

__published:

TButton *CancelBtn;

TListBox *ListBox1;

TLabel *Labell;

private:

char path[256];

TStringList *dirItem;

void scanDir(char *,TStringList *);

public:

virtual __fastcall TOKBottomDIg(TComponent* ,char *,bool);
33

Il
extern PACKAGE TOKBottomDIg *OKBottomDIg;
Il
#endif

result.cpp - gopma "Pe3yabTaT moJiHOro ckaHUPOBaHMA KaTajora'
Il
#include <vcl.h
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#pragma hdrstop
#include <dir.h
#include <dos.h
#include <string.h
#include "result.h"
I
#pragma resource "*.dfm"
TOKBottomDIg *OKBottomDIg;
I

__fastcall TOKBottomDIg:: TOKBottomDIg(TComponent* AOwner,char *ptr,bool file)
: TForm(AOwner)

{

strepy(path,ptr);
ListBox1-Items-BeginUpdate();

try

{

ListBox1-Items-Clear();

if(!file)

{

dirltem=new TStringList();
dirltem-Clear();

dirItem-Sorted = true;
scanDir(path,dirItem);

for(int i=0; i<dirItem-Count;i++)
ListBox1-Items-Add(dirItem-Strings][i]);
}

else

/***********************************************************************

ECJIM BBIBPAH ¢aiia To:

CTPOKOBas nepemMeHHas path, 3akaHuuBaloLIasicsl HyJ1eM, COIEPKUT MOJIHBIN MYTh 10CTyNa K BbI-
OpanHoMy (aiiny. 3HaueHue MepeMeHHOH path MoxkeT ObITH HCMOJH30BAHO B KauecTBe MapaMeTpa JJis
(pyHKIMH MoNCKA HenoYeK-00pa3oB.

***********************************************************************/

ListBox1-Items-Add(path);

ListBox1-Items-EndUpdate();

}
catch(...)

{
ListBox1-Items-EndUpdate();
throw;

}

}
I

void TOKBottomDIg::scanDir(char *path,TStringList *dirItem)
{

int err,count;

ffblk fileInfo;

char buf[1024];
if(path[strlen(path)-1]!="\\")
strcat(path,'"\\"");

strepy(buf,path);

count=strlen(buf);

strcat(path,"*'");

err = findfirst(path,&fileInfo,FA_DIREC);
while (lerr)
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{
if(strcmp(fileInfo.ff name,".") && stremp(fileInfo.ff name,".."))

{

strcat(buf,fileInfo.ff name);
if(fileInfo.ff_attrib=—FA_DIREC)
scanDir(buf,dirltem);

else
/***********************************************************************

ECJIM BBIBPAH KATAJIOTI TO:

CTpoKoOBas nepeMeHHasi buf, 3akaHuuBaImasicst HyJieM, COIEP:KHUT MOJIHBIH MYTh A0CTYINA K 04epes-
HoMYy (aiiry. 3HaueHne nepemeHHoii buf MoxkeT OBITH HCIIOJIBL30BAHO B KaYecTBe MapaMeTpa Juist QyHKIUA
MOMCKA 11eN04YeK-00pa3oB.

***********************************************************************/

dirltem-Add(buf);

buf[count]="\0";

err = findnext(&fileInfo);

}
findclose(&fileInfo);

}
I
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