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AHAJIM3 PA3JINYMI CUHTAKCUYECKOTI'O NPEJACTABJEHUS
HABOPOB OJJTHOPOTHBIX TAHHBIX

B.B. dpoxaun, B.M. ToOosnbueHKO

[TeH3eHCKu roCyIapCTBEHHBIN MEIArOTHYECKU YHUBEPCUTET
uM. B.I'. beaunckoro,
r. [Iensa

B coBpemeHHBIX aBTOMAaTH3UpPOBaHHBIX HHGoOpMaIMOHHBIX cuctemax (AMC)
npecTaBieHne U 00paboTka HHPOPMAIIUU OCYIIECTBIISIETCS HA OCHOBE TUIIOB JTAHHBIX,
OIPENEISIIOIINX CUHTAKCUYECKOE NPEJACTABICHUE U JTOITYCTUMBIE ONIEpAallMi HAJl HUMMU.
[Ipu 3TOM KOMIIBIOTEP MPUHLMITAATBHO HE MOXKET OTIIMYUTD, HATIPUMED, JATY POKIACHHS
OoT (paMuiMK 4YeIoBEeKa WM ajpeca MPOXKUBAHUSA, €CIIM BCE OHM 3a/JaHbl CTPOKOMU
cUMBOJIOB. [103TOMY /17151 pacnio3HaBaHusl CEMAHTUKY 3HAYEHUS JAHHBIX €€ HE0OXO0IMMO
yKa3bIBaTh KOMIIBIOTEPY SIBHO, HANIpUMED, ghamunusa = «Meanosy, iiu 3a/1aTh 3HAUCHUE
«Hesanosy B more DPAMUNIINS. OnHako dTO UMeET ABa HETaTUBHBIX ITOCIJIEICTBU:

1) nonb3oBatensim AVC npuxoautces mprucnocadianBaThCs K BO3MOKHOCTSIM CUCTEMBbI
BMECTO TOT'0, YTOOBI CHCTEMA MPUCTIOCA0IMBATIACH K MOTPEOHOCTSIM MOJIb30BATENEH;

2) BCIIEACTBUE HHU3KOM pa3peuIaromel CrnocoOHOCTH CUCTEMBI M JOCTATOYHO
HEBBICOKOW HaJIeKHOCTHU YeJIoBeKa pa3paboTka u ucnoib3zoBanue AVC sBiseTcst oueHb
TPYAOEMKUM MPOLIECCOM.

[ToaTomy 1enecooOpa3Ho pa3padoTaTh HEKOTOPHIM CHOCOO TPEJACTAaBICHUS U
00pabOTKM TAaHHBIX, MOBBIIAIOIINHN pa3zpemarontyto crocoonocts AUC u ymporarommii
IIPOLIECC B3ANMOJICUCTBUS C HEM MOJIb30BATENIEN U IPYTUX CUCTEM.

Ucxonst w3 Bcero pasHooOpasusi WHGOpPMAIMK, ONPEASIMM M PaCCMOTPHUM
CUMBOJIbHBIE MPEICTaBICHUS HA00pa TaHHBIX, OTPAKAIOLINX MHOYKECTBO CEMaHTUUECKU
OJTHOPOJIHBIX OOBEKTOB NpeAMETHOM obsactu. B kauecTBe mpuMepoB MpUBEAEM
oOIIen3BeCTHBIE HA0OPHl JAaHHBIX: HOMEpa Tese()OHOB, CEpUM W HOMEpa NaclopToB,
azipeca, 1aThl, MEXTyHapOIHbIN cTanaapTHBIA HoMep kHHUTH (ISBN), peructparmonssie
3HAaKd TPAHCHOPTHBIX CPEJICTB, MHOXXECTBO HATypaJbHBIX YHCEN, MHOECTBO
paloHaIbHBIX YMCENT U T.1I.

Llenbto TaHHOTO MCCIIEAOBAHUS SIBISIETCS M3YYEHUE CHUMBOJIBHBIX IMPEICTABICHUM
pa3MYHBIX IIMPOKO HCHOJB3yeMbIX HA0OPOB J[IaHHBIX, a TaKXKE HUX CBOMCTB U
3aKOHOMEPHOCTEH, TaKuX, KaK aji(aBuT, AJIMHA CJI0OBa, (hOpMaT, SKBUBAJICHTHOCTH (DOpM
NPEJCTABICHUSI JAaHHBIX, CEMAHTHKA, PACTIO3HABAHHUE.

AndaBUTOM Ha3BIBacTCA KOHEYHOE HemycToe MHOXkecTBo A. Ero smemeHTsI
Ha3bIBatOTCA cuMBosiaMu (OykBamu) [1]. Iyt KaKA0ro TUMa JaHHBIX OIMPEETIeH CBOM
anaBuT.

CaoBom (LENOYKOM, CTpOKOM, string) B andasure A HasbIBacTcs KOHEYHAs
TIOCJIEI0BATEILHOCTE DIIEMEHTOB 13 A,

CnoBO COCTOUT M3 MOJIEN U pa3ienuTenei. Paznenmurens — 3T0 nocie10BaTeIbHOCTb
WIN OTAETBHBIA CUMBOJL, ONIPEAEISIIONIMNA CTPYKTYpY ((popmar) Habopa AaHHBIX. Takue



CHUMBOJIbI HE MCHAIOTCA B IIOCJICAOBATCIBHOCTAX M YaCTO COXPAHAIOT CBOU ITO3UIHH.

O6o3HaunM anaBUT CUMBONIOB paszenuteneii kak A’ . Bce mocienoBaTenbHOCTH
CHUMBOJIOB OT Hauaja JI0 IEPBOr0 Pa3IeIUTENs, MEXAY PA3ACTUTEISIMUA U OT TOCIIEIHETO
paznenuTens A0 KOHIA CTPOKU SBIAIOTCS moisiMu. O003HauMM andaBUT CHMBOJIOB,

sammcbiBaeMbx B noisix kak A” . Torza a()aBUT TEPMUHAIBHBIX CHMBOJIOB OymeT
UMETb BUJI:

A=A4"u A",

Iycts M ; — MHOXeCTBO 3HAYEHNI, PEICTABIAIONIMX JaThl, Hanpumep, 13.02.08,

2.12.06, 28.09.98 u 1.1. Torna
A,=1{0,1,2,3,45,6,7,8,9,}

A’ ={0,1,2,3,45,6,7,8,9

A =1}

Jlnuna cioBa X, ob6o3HayaeMast Kak | X |, ecTb umcno cumBonos B X, mpudem
KaK/IbIii CHMBOJI CUMTACTCSI CTOJIBKO Pa3, CKOJIBKO pa3 OH BcTpedaercsi B X [2].

JUinHa CcioB MOXET OBbITh (PUKCHUPOBAHHON (MOCTOSHHOW) WM NEPEMEHHOM.
Hanpumep, criicok nOYTOBBIX MHAEKCOB COAEPKUT CTPOKU (PUKCUPOBAHHOM JUTUHBI (6
CHUMBOJIOB), & CIIUCOK (paMIITUI — IEPEMEHHOM JITUHBI.

IIpy paccCMOTpPEHMHM MHOXKECTB IOCIENOBATEIbHOCTEN IEPEMEHHOW  JUIMHBI
HEOOXOMMO yKa3aTh JBE XapaKTEPUCTUKH pa3Mepa 3HAUCHUN JTaHHBIX: MUHUMAJIbHYIO
Y MAaKCHUMAJIbHYIO JJIMHBI LIETIOYEK.

BrIsiBlIeHHE CHHTaKCUYECKOM CTPYKTYpHI ((hopmara) mpeAcTaBieHns Habopa JaHHBIX
(UKCHPOBAHHOM JJIMHBI MPOLIE, YEM JaHHBIX TEpeMEHHOH JUnHBL. [loaToMy XpaHeHue,
MOUCK M 00palboTKa JTaHHBIX, UMEIONIMX (PUKCUPOBAHHYIO MJIMHY, OCYIICCTBIISIOTCS
0oJiee MPOCTHIMU METO/IaMH, YEM JJAHHBIX IEPEMEHHOMN JUINHBIL.

dopMaT JAHHBIX — 3TO CHUHTAKCHYECKME TMpaBuia (IpaMMaTHKa) MOCTPOECHHS
naHHbpIX. DopMaT mpezacTaBieHHsT Habopa JaHHBIX, 00JIQJAIOUIMX BBICOKOM CTENEHbIO
1o100us, MOXKHO 33/1aTh OTHOCUTEIBHO HEOOJIBIION COBOKYIHOCTBIO IPaMMaTHYECKUX
npaBui. Habop JaHHBIX CIIOKHOM CTPYKTYpPhl MOXKET OBITh MPEACTABICH CHUCTEMOM
(dbopMaTOB C HMEPApXMUYECKOM WM CETeBOM CTPYKTypoul. Jlnsi BbIsiBiIeHUs (opmara
JAHHBIX MOJKET UCIIOJIb30BAThCSl AHAJUTUYECKUN MOJXOMA, pa3paboTaHHBIA B
MaTeMaTU4ECKOM JTIMHIBUCTHUKE VIS aHAJIN3a €CTECTBEHHBIX U (POPMAIBHBIX SI3BIKOB [2].

[Iycts 3HaueHms Habopa AaHHBIX X € X  PEACTABIAIOT COOOM KOHEYHBIE
[IOCJIEIOBATEIBLHOCTH CUMBOJIOB X = &,8,..8,, , tne &, € A . Bce MHOKecTBO 3HAUCHMI
nauEbIx X cocTaBiser s3bIK Ly = {Xi [1e I}, rae | — HomepHOE MHOKECTBO.

OcHOBBIBAsICH Ha aHamm3e s3bika Ly, AVIC nmomkHa pa3paboTaTh 3(QEKTHBHYIO
rpammatuky G, = (S,T,N,P), ynosnersopstrontyro yenomio Ly = L(Gy ), tne T = A

— MHOKECTBO TEPMHUHAIILHBIX CUMBOJIOB, N — MHOKECTBO HETEPMHHAIBHBIX CHMBOJIOB,
P= { p} — MHOKECTBO MPABUJI ITOACTAHOBKH, 33/IaHHBIX B BUJIE ITPOAYKIHA P X —> Y

MOPOKIAIONMX TO0 crnoBy X cioso Y, S ={Si‘ i el} — HavanmemBIi cuMBON
IPaMMAaTHKH, SBJIFOLIUMNCS TOCIEN0BATEIBHOCTBIO CIIOB, MPEACTABISIOMIMX CIIOBA W3

LX B Gy [3]. Jna BemmonHeHus ycnous Ly = L(G, ) HeobxomiMo, 4ToObI KaXKIoe

cnoBo X; € Ly omHO3HAauHO MOPOXKIATOCK 1O CIIOBY Si € S u MHOYECTBY IpaBii P .



Jlisa obecrieueHust BBICOKOM 3(D(PEKTUBHOCTH aIrOPUTMOB MOPOXKJIECHUS TPaMMaTHKU

G, u 06paboOTKH TaHHBEIX HA ee OCHOBE LeNecoo0pa3Ho CTPOMTh rpammaTiky Gy B

(dbopMe KOHTEKCTHO-cBOOO1HOM rpammatuku (KC-rpammartukn).

Onnako /i HaOopa CIOXKHBIX 3HAUEHHH JAHHBIX, KOMIOHEHTHI (TI0JI1) KOTOPBIX
OyZlyT HE3HAUUTEIbHO OTIMYATHCS CHUHTAKCUYECKH, rnoctpoutb KC-rpammaruky, mo-
BUJIUIMOMY, HE yJIaCTCS.

[Ipumenenue ¢opmaroB, OoJiee TOYHO OIPEICISIONINX CHHTAaKCHC JIaHHBIX,
NPEAOCTaBISIET CAETYIOLIUE JONOIHUTENBHBIE BO3ZMOXKHOCTH:

1) Gonee TouHOE TpaduUecKoe MPeICTaBICHNE JaHHBIX MPH BBOJIE;

2) SKBUBAJICHTHOE IPEJCTABICHUE TaHHBIX B pa3HbIX (opMax (HampuMmep, pa3Hble
€IMHUIIBI U3MEPEHMUS).

JKBUBAJICHTHOCTH (opM mnpencrasijieHusi AaHHbIX. OHO U TO XK€ 3HAYCHHE
MOXET OBITh TPEACTaBICHO B pa3iuyHbiX (popmax. Hampumep, naTel MOryT OBITH
npeAcTaBlieHbl B (opMax: «UILMM.IT», <«UIL.MM.ITIT», <«TT.MM.JJ1», TTTT.MM.JJ»,
«MM.JULIT», «MM.JULTTTTY, <«IA-MECSI-TT», «II-MECSII-TTTT».

Kpome  »3TOro, wHcnonb3oBaHHME ~ CBOMCTBa  SKBHUBAJIEHTHOCTH  JIaHHBIX,
NpPEACTaBICHHBIX B pa3HbIX (oOpMax, TMO3BOJSET 3a/JaBaTh OTHOIICHUS MEXKITy
dopmaramMu NpeNCTaBICHUS OIHMUX M TEX K€ JaHHBIX, HaIpuMmep, Beca: «X T» =
«10*X m» = «1000*X kr». M3 HECKOJIBKHX 3KBUBAJIECHTHBIX (DOPM NpPEICTABICHUS
JAHHBIX JJI1 BHYTPEHHEW OpraHM3aluM JaHHBIX CHCTEMa MOXKET BBIOpaTh (Qopmy,
HauOosee 3pPeKkTUBHYIO 7151 00pabOTKU U TPEOYIOUTYI0 MUHUMAIBHOTO 00beMa MaMsTH.
CnenoBaTenbHO, BO3MOKHOCTh SKBHUBAJIEHTHOTO MPEACTaBICHUS JaHHBIX B Pa3HbIX
dbopmax TMO3BOISAET C TMOMOIIBIO (OPMATOB OMPENEIUTh YHUBEPCATBHBIA CIIOCO0
npeoOpa3oBaHUs TaHHbIX.

Pa3znooOpasue 3nauenmii. [Ipu paccmorpenuu mnpoOneMbl noctpoeHus: (opmara
NpeACTaBICHUsI MHOXKECTBA 3HAYCHUHN JaHHBIX, 1I€JIECO00pa3HO pazanyaTb MHOXKECTBO

BO3MOXKHBIX 3HAYCHMI JAHHBIX X M Ha0Op 3HAYeHMil MAaHHEIX X , OTPAKAIONIHH
peaNbHO CYIIECTBYIONIHE 00BEKTHL. UeM MeHbIe MHOKECTBA 3HAUCHHI JaHHBIX X U

X', TeM NOTeHIHATBHO Golee (PeKTUBHbIE TPAMMATUKI MOKHO pa3paboTaTh Ul KX
npezacrasieHus. Hanpumep, 1orudeckuil TUIT JaHHBIX OIPEEIsieT BCEro 1Ba 3HAUCHHUS:
«UCTHHA» U <JI0%Kb», TIOATOMY 1IeJIecCO00pa3HO Mpeodpa3oBbIBATh TakKe 3HaueHus B 0 u

1. pu |X| = ‘X‘ HAJIeKHOCT FPAMMATHYECKOT0 MPEACTABIeHHsT X GyIeT J0CTATO4HO
BBICOKOM, TaK KakK BEpOSTHOCTh MOsiBiIeHWs 3HadeHnit u3 (X — X) Moxer OBITH
JIOCTaTOYHO HU3KOH. B ciyuae ‘X‘ << ‘X‘ I TpefcTaBleHHss X MOXeT ObITh

pa3pabotan oueHb d(DdexTuBHbIT (hopMaT mpencTaBieHus MaHHBIX. OJHAKO TPU
nob6asmermn B X HOBeIX 3HaueHmii u3 (X — X) wacto Oyger BO3HUKATh

HE0OXOJIMMOCTh B UBMEHEHHUH (popmarta mpeicTaBICHUS TaHHBIX.

CemanTuka. PaccMOTpUM CBOWCTBO OTpPaXEHUSI CEMAHTUKH JaHHBIX B UX
CUHTAKCHUYECKOM IpescTaBiieHnu. Kak oTMedaioch BhIIIE, CI0BA Pa30MBAIOTCS HA TOJIS
U Pa3AeNUTENN, KOTOPBIE CAEAYIOT B onpeAesieHHOM nopsiake. CeMaHTHuKa OJHOPOIHBIX
OOBEKTOB (PUKCUPYETCS B CTPYKTYPE AAHHBIX, OTPAKAIOIINX 3TH 00bEKThI. OUeHb 4acTo
CTPYKTypa JaHHBIX COOTBETCTBYET TOJIbKO KOHKPETHOMY HaOOpy CEMaHTHYECKU
OJTHOPOAHBIX OOBEKTOB. [103TOMY BBISBIIEHHE CUHTAKCUYECKOM CTPYKTYpPbl JaHHBIX
UMEET OMNPEJICTICHHYI0 CEMAaHTHUYECKYI0 IEHHOCTh. B MpPOTUBHOM Cllydyae CeMaHTHKa



JAHHBIX JIOJDKHA OBITH 3a/laHa sIBHO (Hampumep, gamunus = «HMearosy), TOPSIIKOM
CIIEZIOBAHUS DJIEMEHTOB JJAHHBIX MJIH KaKUM-JTHOO JPYTUM CIIOCOOOM.

[Tonp3oBaTens mpu BBOZAE NAHHBIX OyJeT 3a/aBaTh MPaBHIbHBIC JaHHBIC, €CITH HE
OyneT HapymiaTh CTpYKTypy dopmara. B ciaydae coBepiieHHs OMIMOKU CHCTEMa MOXKET
OTpearupoBaTh Ha 3TO MO OJHOMY W3 JIBYX CIICHApHeEB: 1) 3apoCUTh MOATBEPKICHHE
MIPaBUJILHOCTH BBOJIA, 2) CAMOCTOSTEIILHO 3aIIOJTHUTH TTOJIST B PABHIIEHOM TTOPSIIIKE.

Pacno3naBanue. Benenue andaBuros, popmMaToB (rpaMMaTHK ), I€JICHUE CTPYKTYPbI
CJIOB Ha TOJS W PA3[eNUTENH, Y4eT JUIMHBI CJIOB TO3BOJIIIOT CHUCTEME B OOJIBIIOM
KOJIMYECTBE CITyJaeB MPAKTUICCKH OC30IIMO0THO paCcTIO3HABATh JAHHBIC U PACTIPEICIISATh
WX TI0 COOTBETCTBYIOIIMM HAOOpaM JaHHBIX.

OpHako MOTYT BO3HUKATH CHUTYallud MHOKECTBEHHOM WHTEpIpETaIlMM 3HAYCHUS
JTAHHBIX HA OCHOBE HECKOJBbKHX ¢opMaToB. ITO coorBeTcTByeT KC-rpamMmmarnke
npezcTaBiieHust Habopa JaHHBIX CJIOKHON CTPYKTYPBI.

Takum 00pa3zom, Ha OCHOBE CHUHTAaKCHUYECKOTO aHalin3a uMmeronmxcs JaHHbix AUC
MO>KET CaMOCTOSTENIbHO (OpMUPOBaTh (opMaThl MPEJACTABICHHS JaHHBIX U Ha UX
OCHOBE OCYILECTBIISITH 00Jiee KOPPEKTHOE OTpaXCHHWE TNPEAMETHONH o0nactu u
B3aMMOJICHCTBHE C MOJIb30BATEIISIMHU.
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