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YHUBEPCAJIbHAY ITPOTPAMMHA 4 OBOJIOYKA TSS3
AJIdd ITIOCTPOEHU A IIOJIbSOBATEJIbCKOTI'O NHTEP®ENCA
ITPOI'PAMMHBIX KOMIIJIEKCOB HA A3BIKE ®OPTPAH

H. A. KpyTbko
(POALI-BHUNDD)

PaccmarpuBarorcs KOHIENUS W OCOOEHHOCTH PEAJU3AIMU YHHBEPCAJIbHOW 000JIOYKH
TSS3 s aBTOMAaTH3UPOBAHHOIO MMOCTPOEHUS HOJIH30BATENHCKIX UHTEPGEHCOB IPOrpaMM-
HBIX KOMILTIEKCOB Ha, s3biKe PopTpaH. B 0CHOBY m0/10:KeHO OO BEKTHOE OMUCAHNE CTPYKTYPBI
BXOJHBIX JAHHBIX, TPAHC(HOPMHUPYEMOE B ITOJIb30BATEIbCKUA HHTEP(dEC HA OCHOBE CPOpMY-
JINPOBAHHBIX IIPUHIUIOB COOTBETCTBUS U KOMIIOHOBKH BU3YaJIbHBIX JIEMEHTOB PEIAKTUPO-
Bauuga. Ob6osouka TSS3 obnamaer MUPOKUME BO3MOXKHOCTIME JUHAMUAYECKOTO YIPABIECHUS
CpeACTBaMU PEJAKTUPOBAHUS U MOAAEPKUBAET BU3YAJIU3AIMNIO JAHHBIX HA CTAIUU CUETA.

Karuesvie caosa: CTPYKTypa JAHHBIX, OOBEKTHBIH MTOAXO[, MMOJb30BATEIbCKUH HHTED-

deiic.

Brenenue

OCHOBHBIM S3BIKOM IIPOrPAMMUPOBAHUS JJIs [T~
POKOr'0 KJIacca 3aad MaTEMATHIECKOTO MOJIEIHPO-
Bauud aBiagerca PopTpan. DTOT A3bIK, pA3BUBALCH
HA, MPOTHAXKEHUN CBOEH JJIUTELHON mcropuu, 0ba-
ITaeT B HACTOSINEEe BpeMs OOJIBIINON BHIPA3UTEIHHOM
cmyioif M 3(P@PEKTUBHOCTHIO TPHU PEATUSAINUYN BBI-
YUCAUTENBHBIX ajaropurmoB [1]. B ro ke Bpems
He BBI3BIBAET COMHEHUIN TPYIHOCTH PEAIM3ANUA HA
QoprpaHe 3a7ad HEBBIYUCIUTEIBHOTO XapPaKTeEPa,
B YaCTHOCTH, OPTAaHU3AINN IOJTH30BATEIHCKOIO WH-
Tepdeiica.

[Ipobaema obecrniedennss BBIYHACIUTEIBHBIX IMIPO-
TPaMMHBIX KOMILJIEKCOB HA A3bIKe POpTpaH SproHo-
MWYHBIM U JPYKECTBEHHBIM ITOJIb30BATEIHCKIM HH-
TepdeiicoM COXpaHdeT MOCTOAHHYIO aKTyaJbHOCTH
CO BpPEMEHH MOABJIEHUS OMEPAIMOHHBIX CHUCTEM C
moAepKKOi rpadudeckoro maTEpdeiica moab30-
Barend. J/lo HACTOAIIEro BpEMEHW CAMBIM MaCCO-
BBIM THUIOM CHCTEM C TaKO#W MOAJEepKKOH ocTa-
ercd cemeiicTBo 32-pa3pamubix cucrem Microsoft
Windows. Hamuume pa3BuTOro OKOHHOI'O HHTEP-
deiica memaerT 3TH CHCTEMBI BECHMA IOIMYJISPHO
eJeBO Cpeflioil JJid IOJATOTOBKU BXOJHBIX [JaH-
HBIX U IOCTIIPOIECCOPHOI 06pabOTKM pe3ysIbTaTOB,
B TO BPEMd KaK MaCCOBbBI€ BBIYUCJICHUA B HACTOLAIIEe
BpeMd NEPEHECEHbI Ha MHOTIOIPOUECCOPHBIE BBIYIUC-
JINTEIbHBIE CUCTEMBI.

Jaa co3maHus TOJMB30BATEIHLCKOrO UHTEpPQEii-
ca HIEaJbHO MOAXOAAT COBPEMEHHBbIE BU3yaJIbHBIE
cpezpl pa3paboTKu Ha 00'bEKTHO-OPUEHTHPOBAHHBIX
sA3bIKaX, MUPOKO npencrasienasie B OS Windows
U €CTECTBEHHBIM 00OPa3oM peanu3yrolune COOBITH-
HYIO MOzeiab (OYHKIIMOHUPOBAHUSA rpaduaecKkoro
unrepdeiica, — mampumep, Delphi [2]. Cozgasae-
MBI IIPH 3TOM IIOJIb30BATEIbCKUIl MHTEp(dEHc aB-
JISIeTCd JOTUYECKN aBTOHOMHON YaCTBhIO oporpamMmm-
HOTO KOMILIEKCA, TeM WX WHBIM CIIOCOOOM OCy-
IIECTBJIAIONEN OOMEH ¢ MOIYJIIMHA — MOTPEOUTEIS-
MU JAHHBIX, HAMUCAHHLIMEA Ha A3bike PopTpaH.

B opramuzanuoHHOM acIeKTe UMEITCH JBa ajlb-
TEPHATUBHBIX MOAX0Aa K PEAJU3alUK IOJIb30Ba-
TeJILCKOro mHTEpdEiica:

— HCHOJIHEHTE 100 KAMY;

— CO3JlaHWe YHUBEPCAJIHHOTO WHCTPYMEHTAPUS
IPOEKTUPOBAHUS U IIOCTPOSHUS OJIH30BATENb-
ckoro mHTEpdeEiica, JOCTYITHOrO JJjisd IPUMeHe-
Hud TpuKIagHbIM POpTpaH-IpOorpaMMUCTOM.

Oba mozxo7ja MMET CBOW IPEHMYIIEeCTBA U HEJO-
CTATKU.

Ucnonnenne mnoan30BaTENbCKOTO uHTEpQeiica
KaK CHCTeMBI Nn00J KA410% MTOAPA3yMeBaeT MAaKCH-
MAaJIbHO IOJIHBIM yder crenuduKd KOHKDPETHOH 3a-
Iadu, MOXKeJaHWH KOHEeIHOI'O II0JIh30BaTeNs W IIO-
9TOMY IIO3BOJIAET JOCTUYb BECbMa BBICOKOTO KOM-
dopra npum pabore ¢ mporpammoii. Kpome Toro,
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9TO 3aBEJOMO MeHee CJIOXKHAsd 3aJada JJid pa3pa-
OoTYmKa, IOCKOJIbKY OHA #ABjgerca yacTHOU. Hemo-
CTATOK IPU 9TOM OJWH, W OH ABJIAETCA OOPATHOI
CTOPOHO# TPEUMYIINECTBA, — ITO HCECTNKOCMb CH-
CTEMBbI BCJIE€ACTBUE d)HKCa,III/II/I CTPYKTYPBI BXOAHBIX
MaHHBIX. B 9TOM ciiydae m3MeHeHue B cueruduka-
num 0TOOpaKaeMbIX TAHHBIX Tpedyer m Mommdu-
Kallid MOJyJIsi IIOJIb30BATEILCKOrO mHTEpdeiica ¢
[IPUBJIEIEHUEM €ro pa3paboTdnMKa, T. €. HeoOXOoau-
MO aBTOPCKOE COMPOBOXKIeHNE nHTEepdeiica Ha TPO-
TAXKEHHUHU BCET'0 2KU3HEHHOI'0 IUKJIAa ITPOrpaMMHOIO
KOMILJIEKCA.

AsibrepHaTHBOl ABJISETCH CO3JaHWE WHCTPYMEH-
TaJTbHBIX CPENCTB, OCHOBAHHBIX HA HEKOTOPOM
00IleM KOHITENTYAJbHOM IOAXOME, MTO3BOJIAIONIEM
IPOTrPaMMHUCTY, PeaAJHU3YIOMEMy BBIYUCIUTEIBHYO
obpaborky manubIX (Ha g3b1Ke PoprpaH), camMocTo-
ATEJIbHO CTPOHUTH IIOJb30BATEIbLCKHUA WHTEepQERC
0e3 IpUBJIEYEHUS CUCTEMHOrO IporpamMmucTa. [lozi-
XOZl HAa OCHOBE YHHUBEPCAJbHOI 060104Ku (10rU-
YECKW aBTOHOMHOI'O KOMIIOHEHTA, PpeaJn3yIOIIEro
HOJIb30BaTENbCKUil mHTEPdEIC) JaeT OpraHu3amu-
OHHOE IPEMMYIIECTBO, B OCODEHHOCTH JJid Pa3BH-
BaOIIUXCA ITPOTPaMMHBIX KOMILJIEKCOB C BHYTPEH-
Hell MOAYJIbHOU CTPYKTYpOii, KOra HMeIOT MECTO
qacThle M3MEeHeHUd B CIenudUKaAuu BXOIHBIX TaH-
HBIX. HemocTaTkoM Takoro momxoia ABJISETCA €ro
CJIOXKHOCTh — KaK KOHI[ENTyaJibHasd, TaK U TEXHU-
yeckas B ILUIaHE peaju3anuu. Kpome TOro, wWH-
Tepdeiic, TOCTPOEHHBIN HA, OCHOBE yHUBEPCAJIHHOTO
HHCTPYMEHTapus, HEM30€XKHO CBI3aH OrPAHUYEHU-
AMU, HaKJIAIbIBAEMBIMHA €I'0 KOHHeHHHeﬁ u peaJjn-
3aIuei.

Ucxong u3 BhINTIECKA3aHHOTO, MOXKHO OYEPTUTH
cdepsl mpuMmeHeHus 0bomx momxomoB. Jlms kowm-
MAKTHBIX CIETHBIX KOMIIJIEKCOB CO CTAOUILHOM CIIe-
nuduKanueil BXOTHLIX TAHHBIX IeJ1eCO00pa3HO CO-
31aBaTh II0Jb30BATENLCKINE HHTEPdENC Nnod Katou,
a i pPa3BUBAOIIUXCA KOMILIEKCOB C BBIPAXKEH-
HOIl MOZYJIBHOI CTPYKTYpPO# OHpaBIAHHO HMOCTPOe-
Hre uaTepdeliCOB C MOMOIIBI0 YHUBEPCAIBHOT'O WH-
CTPYMEHTAPUA.

[Iporpammuas obosouka TSS3 npencrasiaser co-
6oif HAOOpP MHCTPYMEHTAJBbHBIX CPEICTB IJId IIO-
CTpOEHHS IOJIB30BATEIHCKOrO wuHTep(deiica 3aza-
HAA BXOAHBIX MaHHBIX mia PoprpasH-mporpamm,
T. €. YHUBEPCAJbHBIN HHCTPYMEHTAPHH B TEPMUHAX
BBIIIIEN3JIOZKEHHOT'O.

PaccmorpuMm mogpoOHEe OCHOBHBIE IOJIOKEHUS
KOHITENIINY, PeaJu30BaHHONU B COBPEMEHHOU BEPCUHT

TSS3.

Kounenmus

Pemaemas B pamkax makera T'SS3 3amaga moxker
66ITh COPMYIHPOBAHA CIEAYIOMUM OOpa30oM: aB-
TOMATU3UPOBAHHOE TOCTPOEHUE TOJb30BATEIHCKO-
ro wHTepdeiica IId 3aJaHus BXOMHBIX JTAHHBIX HA,
OCHOBE WX CTATHIECKH OMUCAHHON CTPYKTYPBI C
BO3MO2KHOCTBIO JUHAMUICCKOT'O yIIpaBJIEHUAd IPEI-
CTaBJIeHWEM JAHHBIX B IPOIECCe JUAIOTA C MOJIH30-
BaTeJEM.

CTpykTypa BXOZHBIX JaHHBIX B 1553 ommchiBa-
eTCd B PaMKaX OObEKTHON MOZEIN. DTa MOIENb SIB-
JIIeTCd APOM COBPEMEHHO# KOHIennuu oO0beKTHO-
opuenaTupoBarHoro nporpamvuposaaus (OOII) u
JBJIAETCA BIIOJIHE A€KBATHOHN MJid ONMUCAHUA AaH-
HBIX HpakTHdecku Joboit ciaoxuocru [3]. B TSS3
HCHOJIB3YETCS JIMIIb CMAMUYECKAS IACTh KOHIIETI-
mun OOIl — uHKaICYyIAUd JAHHBIX B CHCTEME BJIO-
JKEHHBIX OObEKTOB-3aIMCEH, OMPEIETTEMBIX TOJhb-
3oBaresieM. Bxomuble ganasie B T'SS3 aBagaroTcs cy-
IIIECTBEHHO NACCUBHbIMU, T. €. HE aCCOIUUPOBAHBI
¢ cOOCTBEHHBIMY, BHYTPEHHUMH, (PyHKIIAMEU 0Opa-
6oTKu wHMOPMAIUT, IOITOMY U HE HMEETCI aHAJIO-
OB METOJOB KJIACCOB U QUHAMUYECKOT COCTABIIAIO-
meit OOIl — maciemoBanus u nmoMMOpQpU3Ma.

Harrbie B T'SS3 nokaau30BaHbI B OMpeeaaeMbiX
IIOJIB30BATEJIEM HNMEHOBAHHBIX THUIIAX — 3allUCdX
(MCTIONB3YIOTCS TaK’Ke TEPMUHBI 005€KM U KAGCC),
KOTOPBIEe MPEACTABJISLIOT OO0 HAOOPHI MMEHOBAH-
HBIX (CCBUIKA [0 HMEHH) MOJIell 3JIeMeHTapHBIX
BCTPOEHHBIX U MOJIH30BATEIHCKUX THUIIOB, & TAKIKe
npyrux 3amuceit. Kpome nMeHnu m Tuma, mosd B
3alIUCAX XapPaKTEePU3yroTCdad HECKOJIbKUMU JOIIOJIHU-
TEJIbHBIMU aTpuUOyTaMu, obecrIednBarommMu Hosee
BBICOKHI YPrOHOMHUYECKUN yPOBEHH rpaduaecKkoro
uaTepdeiica.

ABTOMATH3VpPOBAHHOE MOCTPOEHWE IOJIH30BaA-
TEJILCKOrO uHTepdeica OCHOBAHO HA CJIELYIOIIAX
OPUHIIATIAX:

— CKaJdpHble OOBEKTHI SIEMEHTAPHBIX THIIOB
UMEIOT TEKCTOBOE (CTPOKOBOE) MPEICTABJICHHE,
PeIaKTUPYEMOe C IIOMOIIbI0 COOTBETCTBYIOIINX
3JIEMEHTOB MHTEP(dEica — CTPOKOBOrO pelaK-
TOpa JIMOO CEJIEKTOPOB PA3IUIHBIX BHUIOB;

— arperaTHble (CocTaBHbIE) OOBEKTHI — 3ALKUCH U
MAaCCUBBI — OTOOpAaKAOTCA B TADIUIAX;

— JIOTUYeCcKasd BJIOXKEHHOCTb 3aIUCell 1 MaCCUBOB
mepeziaeTcd B IOJIB30BATEIHLCKOM uHTepdeiice
C TOMONIBIO JIOTUYECKU BJIOYKEHHBIX MOJIAJIb-
HBIX OKOH.
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OTH OPUHIUILI B COBOKYIIHOCTH CO CTPYKTYpPOii
ITaHHBIX YK€ TOCTATOYHBI, ITOOBI IOCTPOUTH CTATH-
qeckuit mHTEPdENC Mg PeIaKTUPOBAHUS BXOTHBIX
MTaHHBIX II0 CIEHAPHIO IPIMOI0 TOCTYIIa KO BCEM X
snemenTaMm. OmHAKO HAMHOrO H0jIee COIepKaTeIb-
HBII ¥ rEOKH IHAJIOr ¢ MOJH30BATEIEeM BO3MOXKEH
B pe3y/JbTaTe AUHAMUYIECKOW CBA3M IO MAHHBIM U
VIPABIEHUIO MEXKIy OOOJOYKON W MOJyJIEM BXO[I-
HBIX TaHHBIX CIETHOrO KoMiniekca. [locmemumit BbI-
CTYIIAET IIPH TOM B POJIK BeAYIIIei mporpaMmbl, CO-
JepzKallieil HeJJUMHEWHBIN ClleHapuil auaJjora ¢ Ipu-
HATHEM pelleHn# W KOPPeKTUPOBKOI IIpe/iCcTaBJie-
HUAY JAHHBIX. Pe3yipTUpyOImuil Auajor Ipu 3TOM
peaju3yeT MHUPOKO U3BECTHYIO KOHIIEIIIWIO MaCTe-
pa (wizard).

B ¢dyuknmm 060m09Ku BXOOWT XpaHEHWe IaH-
HBIX, KOHTPOJb HX IEJIOCTHOCTH M KOPPEKTHOCTH
Ha OCHOBE MIPEJIBAPUTENHHO ONMUCAHHON CTPYKTYPHI.
Obmen pamabiME Mexay obosioukoit u Doprpan-
MpOrpaMMoOil HPOUCXOAUT B OOOUMX HAIIPABJIEHU-
dX W TEXHUIECKU OCYIIECTBJISAETCI CHUCTEMHBIMEI
CpPeCTBAMU MEXIIPOrPaMMHOr0 OOMEHa, [TaHHBIMU,
CKPBITBIME OT POpPTPaH-IIPOrPAMMHUCTA.

MexanmaMm g obecmedeHWsd JIUHAMUIECKOTO
IUAJIOTa 3aKJIYaeTCd B O0DpaTHOW KOpPPEKIMH
(mpeqycTaHOBKE) BXOZHBIX JAHHBIX U YIIPABIECHUH
“X OTOOpazKeHWeM CO CTOPOHBI BeAyIedl mporpam-
MBI B 3aBHCHMOCTH OT JelfiCTBHII IOJIb30BaTesd.
OTHU BO3MOXKXHOCTH JIOCTUTAIOTCS 33 CIET 00pabOTKM
cobbITHil perakTupoBaHus (HABUTAIMA B JAHHBIX W
MoaudUKAINA UX 3HAYEHUH) IPOrPAMMHBIM KOIOM
B cocraBe Bemymeit PoprpaH-mporpamMmbl.  3IECh
[pUMEHEH MEXaHU3M IIPOIeayp OOpaTHOro0 BBI3OBA
(callback procedures).

Kpome obecrieuenust peqakTHpPOBAHUS BXOIHBIX
maHHBIX, obosiouka TSS3 mpemocraBiger Bemytmeit
QopTpaH-IporpaMMe MUPOKUH HAOOP CEPBUCOB IO
OPraHu3alMu JUAJIOra C MOJb30BATENEM, TOCKOIb-
Ky CpeICTBa, IMPEIOCTABIgeMble B 3TOH obiacTu
craamapTHbIME OubimmorekamMu @opTpaHa, Kak mpa-
BHUJIO, BECbMAa OTpaHWYeHbl. K YUCIy 9TUX CepBU-
COB OTHOCSTCHA BO3MOXKHOCTH CTAHIAPTHBIX CHCTEM-
HBIX UAJIOTOB (TEKCTOBBIE COOOIIEHUS W 3AMPOCHI,
BBIOOD 00bEKTOB (hallIOBOIl CHCTEMBI), WHAUKAIUSA
MIPOrPecca IJINTEIbHBIX OMEPAIHii, IPOCMOTP TEK-
croBbix daitiao. Obosouka TSS3 BrITOUaeT Tak-
K€ Ba KPYIHBIX (DYHKIIMOHAJIBHBIX OJIOKa — opra-
HHU3AIHAIO 0JIb30BATEIHCKOTO MEHIO JJId JUHAMAIe-
CcKOro ympasienus cierom PoprpaH-IPOrpaMMbl U
almapaT IWHAMHYIECKOIO BBIBOAA I'PadUKOB OIHO-
MEepPHBIX 3aBUCUMOCTEN.

Onucanmne CTPyKTYypPbI JAHHBIX

Onucanme CTPYKTYDPBI BXOJHBIX JAHHBIX ABJIAET-
Cd KJIFOUEBBIM MOMEHTOM B pa3paboTKe MOIb30Ba-
TeIBCKOro uHTepdeiica ¢ IOMOIIBI0 YHUBEPCAIBHO-
IO MHCTPYMEHTAPUS.

OcHoBoll KOHIemmuu JAaHHBIX B 1553 aBagerca
3alUCh — COCTABHOM HMMEHOBAHHBIA THII JAaHHBIX,
OTIPEeJIENITEMBIi MTOJIb30BATEIEM KAK COBOKYITHOCTH
MMEHOBAHHBIX JIOTHYIECKUX EIWHUI[ XPAHEHUS JaH-
HBIX — moJsieil. /laHHBIE B mOMIAX 3ammceil XpaHATCH
B 00BEKTaX BCTPOEHHBIX W MOJIb30BATENbCKUX TH-
OB, TIPU 9TOM KOHIIENIAS TUMOB B IEJIOM COOTBET-
crByeT coBpeMmeHHbIM npegacraiaeruam OOTL.

Obmag cxemMa KJIacCH(PUKAIUA THUIOB JAHHBIX
TSS3 npusenena ma puc. 1. Paccmorpum mociie-
JIOBATEJBHO BCE 9TH THIIBI JAHHBIX.

K ameMeHTApHBIM OTHOCATCHI THUMBI, OOBHEKTHI
(3HAYEHUS) KOTOPBIX ABJIAIOTCS JIOTHYECKY HEJIEIIH-
MBIMH — 9HCJIa, CTPOKHU U JIOTHIECKYe 3HAUCHUS.

[Ipu ommcanuu cTpykTypbl maHHbIX B TSS3 mc-
HOJIB3YIOTCSA 9€ThIPE BCTPOEHHBIX (IIPEIOIPEIETIeH-
HBIX) 9JIEMEHTADHBIX THIA: CTPoKa (string, mmum-
Ha He orpanumdena), jormueckuii (logical), membrii
(integer) m BemecrBenubiii (real). Ilpumenenume
BCTPOEHHBIX THIIOB JJIf XPAHEHUs JAHHBIX OYEBUJI-
HO.

B TSS3 mmerorca Tak:ke 4eThIpe MOJIb30BATEJIb-
CKHUX THIIA — CEJIEKTOp CTPOK (stringsel), mepednc-
nenwe (enum), MHOXKeCTBO (set) u 3amuck (record).
[Tonb30BaTENb MOXKET ONPEIENNUTH U MCIOJIb30BATH
MIPU ONMCAHUU CTPYKTYPHI JIOO0E KOJUIECTBO ITUX
THIIOB.

Bce monb3oBaTenbcKme TUIBI HMEIOT 1BA OOIIIX
aTpubyTa-CTPOKH — uMs (yHUKAJIBHO B CTPYKTYDe)
u xomMmeHTapuii (onmcanue). Vms rtuna ssiaserca
003aTebHBIM CCBLIOYHBIM aTPUOYTOM, KOMMEHTA~
puit — 9acThIO HOJIB30BATEILCKOrO HHTEpPdEiica.

Cpenn moap30BaTEIBCKUX THUIOB 3JIEMEHTAPHBI-
MH FBJIAIOTCI CEJEKTOP CTPOK, IEpPEYuCIeHne U
MHOZKECTBO. 3allMCH HPEICTaBIAIOT CODOM cocTaB-
HBIE€ OOBEKTHI I B COBOKYIITHOCTH OMKUCHIBAIOT OOIILY IO
CTPYKTYPY BXOZHBIX JAHHBIX.

Tun nepedncienus (enum) sBisercs dpakTHde-
CKHU IEJOYHCIEHHBIM, pa3MmepoMm 1 baiiT 6e3 3Ha-
ka. OH npesHasHadeH IS peaju3ali OHOBA-
PUAHTHOTrO (MCKJIIOYUTENHHOTO) BBIOOpA, IJle KarK-
oMy 3HAa4YeHHIO (KOZAY) IOCTAaBJI€HA B COOTBET-
CTBHWE CTPOKA ONMCAHUA BAPUAHTA. DBu3yaJbHBIN
9JIEMEHT pEeJAKTUPOBAHUSA — BBIMAJAONINNA CIIH-
cok (combobox) mam 6iok pagumorHOHOK (radio
buttons).
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I Tumer faHHBIX I

DieMeHTapHbIe | CocraBHoit
]
]
Crpoku YucioBsle Jlormaeckuit
- logical
[ |
Ctpoxka Tlenwriit BermecTBenHbIit
string integer real
Bcerpoennsie
B I I IImmmImImImm MM, T T T YT
IHosb30BaTesibCKHE .
]
f 1 3anuch
LL ] record
Cenekrop cTpok ['pynma nonel moosrx|
stringsel THIIOB, B TOM YHCIIE
3anmcel (BIOKEHHBIX
] ]
] ]
[epeuncienne MmuoxkecTBO
enum set

WckmounrensHblit BEHIOOP U3
HaGopa BapHAHTOB-CTPOK
Ilenoe 9uCIO - HOPSIKOBBIH
HOMEp BLIODAHHOTO BapHaHTa

BxmounTensHEIH BEIOOP U3 Habopa

BapHaHTOB-CcTPOK. Ilenoe quco -

OuToBast KOMOHHAINS BEIOpaHHOTO
HOJIMHOKECTBA BAPHAHTOB

Puc. 1. Knaccudukanus tumoB gaaabrx 1SS3

Tun cenexropa cTpok (stringsel) anamoruden me-
PETNCIIEHNIO, 33 HCKJOYEHUEM TOTO, ITO OOBHEK-
TaMU OJAaHHBIX ABJIAI0TCA CaMHU CTPOKH (a HE IIe-
able gucia). Yucsio BapMaHTOB BBIGOpa HE Orpa-
HUYIEHO, IepedeHb BAPDUAHTOB-CTPOK MOXKET KaK 3a-
JABaThCA MPHU CTATHIECKOM OIMCAHWU CTPYKTYPHI,
Tak # (POPMHUPOBATHCA AuHaMuU4Iecku B DopTpan-
nporpamme. BwusyaabHBIH 3J1€MEHT pPeIaKTHPOBA-
HUS — BBINAJAIOMIAN CIHUCOK.

Tun wHOXKecTB (set) aBisgerca dakTuIecKn
64-pa3psaaabiM  0Ee33HAKOBBIM IIE€JIBIM U IIPEIHA-
3HaYeH J[JI1 MHOTOBAPUAHTHOIO (BKJIIOYUTEIHHOTO)
BeIOOpa, T. €. 3aJaHUA MOIMHOYKECTB HEKOTOPO-
rO MHOXKECTBA 3JIEMEHTOB — CTPOK (MaKCHMAaJIb-
HO 64, accoruupyrorca ¢ buramu Kozxa). Busyasb-
HBIl 9JIEMEHT PEJAKTUPOBAHUA — CIIMCOK CEJIEKTO-
pos (checklistbox).

Banuce (record) mpezcraBiger cobOi JOrmIecKH
€INHYIO TPyUILy O0bEKTOB-TIOJEH, OMUCHIBAIOIINX B
COBOKYIIHOCTH OIpPEIEIEeHHbIH OOBbEKT IpeaMeTHOR
obnactu 3amaun. llosg 3amnmceil ABIAIOTCI MMEHO-
BaHHBIMU NEPEMEHHBIMHA JJIEMEHTAPHBIX THUIIOB JIN-
60 apyrux THOOB 3amuceil (peKypCHBHBIE CCBIIKH

HeJOmyCTUMBI). [IyOuHa BJIOYKEHHOCTH 3amuceil He
OrpaHWYEHA.

B TSS3 B mamarm guHAMAYECKH CYIIECTBYIOT
TOJBKO OOBEKTHI-3AIUCH, MOJIST KOTOPBIX SBJISIOT-
Csl CKaJIsiPAM¥ WU MAaCCHBAMU BEJIMYUH JIEMEHTAP-
HBIX (B TOM YHCJIe IOJIb30BATEIbCKUX) THIOB JU6O
00BEKTOB Jpyrux TuUmoB-zamuceir. I[lpemycmaTpu-
BAIOTCS OJHO- W JBYMEDHBIE MaCCUBBI JIIOOBIX TH-
OB, B TOM 4YHCJE 3aluCel.

B TSS3 Bca COBOKYIHOCTH MAHHBIX 3aJa9d —
nmabop nammbix (dataset) — paccmarpuBaerca kak
€JIMHCTBEHHBIN 0ObEKT-3AIUCH KOPHEBO20 THIIA.

Onucanve CTPyKTYpPHI JaHHBIX B 1'SS3 npeacras-
JigeT coboit HabOp OMpemeIeHnH MOJIh30BATEIbCKUX
THUIIOB — MEPEYNCIEHUI, CEeKTOPOB CTPOK, MHO-
2KeCTB U 3aInCei.

B pamkax cTaTWYecKW OIMCAHHOW CTPYKTYPBI
MOXKHO PEIIATh YaCTh 33a7a4 OMUCAHWUA (PYHKIHO-
HAJBHOIO MOBEJEeHUs 0O'bEKTOB, & UMEHHO BOIIPOCHI
MHUIUAIN3ANNA HA9aIbHBIX 3HAYEHUH oJIell 3amu-
cu (B OOII — MeTombI-KOHCTPYKTOPBI) U KOHTPOJISA
KOPPEKTHOCTU 3HAYEHUI, TPUCBAMBAEMBIX BEJIUIH-
HaMm (B OOII set-meronsr). [lockombky ommcanue
ABJIAETCS IEKJIAPATUBHBIM (OTCYTCTBYIOT MIPOIEY-

- 71 -



H. A. Kpytsko

PBI), TAKO! KOHTPOJIb MOKET OBITH b (hOPMATIh-
HBIM (CTATMYECKHM) — HAa MHHHMYM, MaKCHMyM,
YIOPSATOIEHHOCTb.

Omnpenenenne KaxI0TO TUIMA 3aMUCH COIEPIKUT
onuo miu 6ojiee mojreit. ObIIee aucIIo mosieit B 3anm-
CH He OTpaHWYeHO. Beda cTrpykTypHas uHpOpManys
coCpenoTOvYeHa B arpudyTax ImoJiel 3ammcei, KOTo-
pble MOXKHO Pa3[eJINTh HA CTaTHIECKHE — 3a7aBa-
eMble IPH ONUCAHUHM CTPYKTYDPHI (MMs I[OJIs, THUIL
MAHHBIX, PA3MEPHOCTH MAaCCHUBA, WHUIMAIL3ATOD,
NIMANa30H 3HAYEHWH, YHOPAJI09eHHOCTh MACCUBA) 1
IUHAMAYECKHE — JJI MPOTPAMMHOTO YIIPABICHUS
Bu3yasm3anueil co croporbl PopTpaH-IpOrpaMMbL
(BHOMMOCTB, IBET, 3aIIUTa OT U3MEHEHWH, TEKCT
HOJICKA3KN).

XpaHeHUue CTPYKTYPBI JaHHBIX

Jlaa xpanenus CTpyKTyphl gauabix B T'SS3 npu-
MeHeHa peasjm3anus Meras3bika XML (dopmar
TSL — TSS Structure Language).

Kak ObL10 CKa3aHO, CTPYKTypPa AAHHBIX (hOpMY-
JIUPYETCd KaK COBOKYIHOCTH OIMpPEIeSIEHIHA MOIb30-
BATEJIbCKUX THUIIOB IIEPETNCICHN, MHOXKECTB U 3a-
muceii. I[lomHoe (He comepIKalnee BHEIIHUX CCHI-
JIOK) MHOKECTBO OIIPEJEeJIEHHI MOJIb30BATEIhCKIX
THUIIOB, ONUCBHIBAIOIINX CTPYKTYPY MTAHHBIX OHON
3aJIa9YU, COCTABJIAET IIPOEKT. DTH OMpPENeIeHuT MO-
ryT OBITH JIOKAJIM30BAHBI B OJHOM WJIN HECKOJIBKHUX
TSL-daitnax, Ha3bIBa€MbIX MOLyJIdMH. B Momy-
JIgX TPYHIUPYIOTCS ONPEIEeHUs JIOTUIECKU CBs-
3aHHBIX (POJCTBEHHBIX) THIOB. MHOXKECTBO OB
30BaTEIBCKUX TUIOB B IIPEJEJIaX MOIYJIA He 00sa3a-
HO OBITH 3AMKHYTHIM, IO9TOMY CHHTAKCHYIECKHU MO~
JIEPKABAETCA MEXaHM3M HMIOPTA MOTyJIed.

,D;I/IHaMI/I‘-IeCKaSI KapTHHa JAaHHBIX B [IaMATHU

Heobxogumoii 3amadeit mporpaMMHO#E 00OIOYKH
TSS3 aBagerca orobpakeHrne B TaMATh U TUHAMU-
9ecKoe TMOJJepKaHue B mporecce pabOThl OMMCAH-
HOI CTPYKTYphl JAHHBIX. Kak y2Ke rOBOPHUJIOCH,
BCE JaHHBIE MPEICTABIAIOT CODOM eIMHBIN 0O bEKT-
3aIUCh HEKOTOPOrO KOPHEBOI'O THUIIA.

OObeKTHI-3aUCH ABTOMATHYECKHA CO3TAIOTCA B
MaMgTH MO CjeAylomemMy creHapuio. Jlis xaxmgo-
IO IOJIsI 3aIUCU BBIYUCIAIOTCS 3HAYEHHUS BBIPArKe-
HU pa3MepHOCTH (MMEITCHd TPU BapHaHTa — CKa-
JIIP, OJJHOMEDHBIA MACCUB W JIBYyMEPHBI MaCCHB)
U BBIJEJIETCI COOTBETCTBYIONHI 00beM maMaTu (B
3aBUCAMOCTH OT THIA). 3aTeM KazKJIOMy 3JIEMEH-
Ty BHOBB CO3IAHHOTO MAaCCHBA IIPUCBAUBAETCH Ha-
YaJbHOE 3HAYEHNE, BHIYMCJICHHOE IO 3aMUCAHHOMY

B CTPYKType BBIPAXKEHUI0 — HMHHUIHAIu3aTopy. Hc-
JIM THIIOM 3JIEMEHTOB NOJIA ABJIAeTCa (Apyras) 3a-
IUCh, KaXKIbIA 3JIEMEHT MaCCUBa B TeKyIlell 3anucu
[ABJIAETCS YKa3aTeJIeM Ha BHOBb CO3JAHHBINA OObHEKT-
3amuch 3Toro (apyroro) Tuma. T OOBEKTHI, B
CBOIO OYepesb, CO3MAIOTCA U WHUNUATIUIUPYIOTCA B
COOTBETCTBHUH C COOCTBEHHON BHYTPEHHEN CTPYKTY-
poii. JlamHbIil TpOIECC OCYIIECTBIAETCA PEKYPCHUB-
HO HA BCIO TUIyOWHY HepapXWy BJIOXKEHHBIX 3allu-
ceit. B pesynbrare B Ha4aJIbHBIE MOMEHT B IAMATH
dopmupyercs cucTeMa CCHLIOYHO-CBI3aHHBIX ITPO-
MHUMAAIN3NPOBAHHBIX OOBEKTOB JAHHBIX C €IWH-
CTBEHHBIM KOPHEBBIM 00'bEKTOM, COOTBETCTBYIOIIAS
ommcaHHOU cTpykType. Takum obpa3om, pelmaer-
cqa 3a7a4a, Bo3inaraemada B mpomenypaom OOII mHa
METOBI-KOHCTPYKTOPHI.

lamee B mpormecce paboOThl UCHOTHAIOTCS MOCTY-
maroIIye 3ampOChl M0 MOAU(UKAINN JAHHBIX, IPH
9TOM OCYIIECTBJIAETCH (POPMAJIbHBIN KOHTPOJIb KOP-
PEKTHOCTH JAHHBIX HA OCHOBE MH(MOpPMAIUU, OMH-
CaHHOI B CTPYKType (MHHMUMYM, MaKCHMyM, COpP-
THpOBKA). Ecam m3aMeHsercs 3HaYEHUe MOJIA 3alld-
cu (mepeMeHHO) IMeJOro THIA, BXOLSANIErO B BbI-
pakeHusi pa3MepHOCTENl KakKuX-aubo MaCCUBOB, TO
9TH BBIPAKEHNT aBTOMATUIECKH IEPECIUTHIBAIOTCI
U pa3MepHOCTH MACCHUBOB NIPHUBOIATCI B COOTBET-
CTBUE C HOBBIMU 3HaUeHusiMU. [lpu 3Tou BhIIEIAET-
cs (0cBODOK Ia€TCs) MAMATh U CO3AI0TCA ¥ NHUIY-
AJM3UPYIOTCA HAIAIbHBIMA 3HAYCHUAMHA (MM yHU-
YTOXKAIOTCS ) JIEMEHTBI MACCUBOB. [Ipm yHWYTOXKE-
HUAU 00'bEKTA-3ANUCH ABTOMATHIECKHN YHUITOXKAKOT-
Cs ¥ BCE BJIOYKEHHBIE O0'bEKTHI-3AMUCH, PEKYPCUBHO
Ha BCIO IIyOumy.

XpaHeHue U 3arpy3Ka JaHHBIX

Cuenudukanus BXOAHBIX JTaHHBIX  CYETHOMN
QoprpaH-IporpaMMbl  #U  COOTBETCTBEHHO  HUX
CTpyKTypa, omucanHas B TSL-mpoekre, Mmoxer
u3MeHdThcsd cO Bpemenem. (C Jpyroit CTOPOHBI,
QoprpaH-IporpaMMa OpPUA ITOM KCILIYATUPYETCH
M HENPEPBIBHO MPOAYIUPYIOTCH HADOPHI JaHHBIX,
KaXKIbIi U3 KOTOPBIX PEANN3yeT CYIIECTBYIOUIYIO
Ha JaHHBII MOMEHT CTPYKTypy. Mexanm3m xpane-
Hus JaHEBIX B T'SS3 obecmeuumBaeT yCcTOWYMBOCTH
(moHMMaeMyr0 KaK BO3MOXKHOCTb KOPPEKTHOI
WHTEPIPETANA) pAaHEee IOArOTOBJIEHHBIX  Ha-
OOpPOB JIAHHBIX K U3MEHEHUSM WX CTPYKTYPHI,
onpenensgemoii B TSL-npoekTe.

KiiroueBbIM OAX0I0M TP 3TOM SBJISETCH XPaHe-
Hue B HaOOpe HAPAIY CO 3HAYEHUSMU JAHHBIX ITOJI-
HOll muH(OpManuu 00 X (PaKTHIECKOH CTPYKType
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(TMOBI ZAHHBIX, HMEHA IOJIb30BATEIbCKUX THUIIOB U
mosieit 3amuceif, pakTUIECKHIE PA3MEPHOCTU MAaCCH-
BoB). Takum 06pa3om, B HAOOPE JAHHBIX MOCJE ETO
co3manma comepxurca u "ciemok" TSL-mpoexTa,
IO KOTOPOMY OH OBLJI CO3/IaH, 33 MCKJIOYEHUEM BH-
3yaJbHBIX aTpUOYTOB MOJEil TAHHBIX.

Habopsr marabix B T'SS3 xpaHdaTCd B ABOXIHBIX
daiinax coberennoro dopmara TDF (TSS Data
Format). Ortka3 or mpumenenns sa3sika XML B
JAHHOM CJIy9Yae MPOAUKTOBAH COOOParKEHUSIMU CKO-
pOCTH 3arpy3Ku.

[Iporiecc 3arpy3ku JaHHBIX TPEACTABIAET COOOM
IO CYIIECTBY WX WHTEPIPETAIUI0 — COOTHECEHUE
CTPYKTYPBI TAHHBIX, 3a(UKCHPOBAHHON B Habope
mpu ero co3manmm, ¢ Tekyieidr TSL-cTpykrypoii.
OTO}KﬂeCTBHeHHe NMEHOBAHHBIX 06'beKTOB CTPYK-
TYpbl — MOJIb30BATEIbCKAX THUIOB U IOJIEH 3amm-
ceii — BBITOTHAETCH MO wX mMeHam. llpu uHTEp-
nopeTanuu JAaHHBIX W, B YaCTHOCTHU, IPU pa3pelle-
HAU KOH(DPJIUKTOB HPUOPUTET BCETJa HUMEET TEKY-
mast TSL-cTpykTypa, 9TO BIOJIHE €CTECTBEHHO.

3arpy3Ka JAHHBIX BBIIIOJIHACTCA B JBa 3JTalla.
Cuagana w3 Habopa MJAHHBIX W3BJIEKAETCA WM
TSL-upoekra-mabiaona (KOTOPOE XPAHAUTCS B HEM),
MpPOEKT C STHUM KMEHEM B CBOEM TEKYIIEM BHUIE
3arpyzkaercd u3 auckoBeix TSL-¢aitnos momymeit
u B maMmaTu pOPMUPYETCd HAYAJbHBIN 00pa3 mgaH-
3aTeM BBINOJHAETCH 3arpy3ka QakTude-
CKOM CTPYKTYpPbl W 3HQUEHHN JAHHBIX, 3a0UCAH-
ubix B TDF-nabope, koropsie "HakmagsiBarorca' Ha
AMEIONIYIOCd K 9TOMY BPEMEHU B IMAMATH HATAIb-
HYIO CTPYKTypy. B mesoM mexanu3Mm XpaHeHUS U
3arpy3ku (paKTHIECKUX JAHHBIX ODECIIeYMBAET HX
yCTOWYUBOCTH K m3MeHeHuaAM T'SL-cTpyKTyphI.

HBbIX.

JdocTyn K JaHHBIM

Jlammbre 06pa3yoOT B MAMATH JIOTUYECKYIO IPEBO-
BHJHYIO CTPYKTYPY BJIOKEHHBIX O0bEKTOB-3amuceit
C eIWHCTBEHHBIM KOPHEBBIM OOBEKTOM, IPUIEM
KaXKIbIl 0ObEeKT-3aMUCh MPEACTaBIIeT COo0OM crm-
COK MMEHOBAHHBIX 00bekTOB-mojeii. [lose, B cBOrO
ouepenb, aBigercd maccuBoM (pamra 0, 1 wmm 2)
9JIEMEHTOB JAHHBIX COOTBETCTBYIOMIETO THIA, 3a-
JIAHHOT'O B IIPOEKTe CTPYKTYPHI. JlocTyn K maHHBIM
B TSS3 ocyiecTBisgeTrcd Ha OCHOBE KOHMEKCMA.

KonTercT — 310 0fivH n3 00bEKTOB-3aMUCER B CO-
craBe 00MIENl CTPYKTYPHI, ABJIAIONINACA JTOTHIECKH
TEKyIIUM B JIFOO0H MOMEHT pabOThl C HAHHBIMH U
BI)IHOJIHHIOH_LI/II';I Ipu 3TOM ABOAKYIO POJIb:

— [OJIg B €ro COCTaBe IOCTYIHBI JIJid OIEepa-

Uil TPOrPAMMHOTO YTEHUS W 3aINCH JAHHBIX.

Omepanuu mpu 3TOM aIpPECYIOTCH K IHOJAM II0
UX IMeHaM;

— KOHTEKCT dBJAeTCd JIOTUYEeCKOU enuHuIeil nH-
Tepdeiica peJakKTUPOBAHAA, KOTOPBIH CTPOUT-
cd mporpaMMubIME cpexcTBamu 1'SS3 kak Tab-
muna (crmcok) ero moseit. Jlns pemakTupo-
BaHAA JAHHBIX KaXKJOTO MOJd HCIOJIb3yeTCsd
COOTBETCTBYIOIINY €ro TUIy BU3YyaJbHBIA 3JI€-
MEHT.

Takum o00pa3oM, HETOCPEACTBEHHBIA HOCTYI
K JIIO6I)IM JAHHBIM (JIOKa,JII/IBOBa,HHI)IM B IIOJIAX
00'bEeKTOB-3aIIKCell) BOBMOXKEH B IPEeIaxX TeKylle-
T'O KOHTEKCTa CTPYKTYDHI. 9TOT KOHTEKCT J0JI-
ZKE€H 6I)ITI) IpeaBapUTEJIbHO YCTAHOBJIEH, IJId 9€TO B
T'SS3 mpexycMorpensl omepanuu mepexona (CMeHsbI
KOHTEKCTA):

— K BJIOKEHHOMY OOBEKTY-3alUCH. Y Ka3bIBAIOT-
Csl UM TIOJIS B TEKYIEM KOHTEKCTe (OHO JOJIXK-
HO WMEeTb THIN 3AlHCH) M COOTBETCTBYIOLIEE
qucso nagekcos (0, 1 miam 2) B mMaccuBe JgaH-
HBIX IIOJI;

— K BMEIIAOIEMY OObLEKTY;

— K KOPHEBOMY KOHTEKCTY (root).

Cocras ob6osouku TSS3

Cocrae obosouku TSS3, moToku maHHBIX W B3a-
nmogeiicreue ¢ PopTpaH-IPOrpaMMoil CxemaTude-
CKU MPECTABIEHBbI HA PUC. 2.

[Iporpammuag obomnouka T'SS3 BKIOUaeT ciaemy-
FOLIUE KOMIIOHEHTHI — HMCIIOJIHIEMBIE MOJLYJIN:

— mporpammy TSS3P ama omucanus CTPyKTypsI

JIAHHBIX;

— nporpammy TSS3D aBroHOMHOrO pemaxTHUpO-
BaHud HAOOPOB MAHHBIX;

— umaTepdeiicayo obomouky TSS3S — mpo-
TpPaMMHBII CepBep, HCIOJHAIONIAN 3aIpOoChl
®oprpan-nporpaMMbl (KJIMEHTA) B MPOIIECCE ee
BBHINOJIHEHUs (runtime server).

Bce mporpammer obonouku T'SS3 paszpaborans: B
cpene Borland Delphi sepcuu 7.0.

Crenyer moguepKHYTb BaXKHOCTh HAJIUIUSA B CO-
crase T'SS3 cpezcTB aBTOHOMHOIO peIaKTHPOBAHUS
HabopoB gaHHBbIX. C UX HOMOLIBIO CTAHOBUTCS BO3-
MOXKHBIM TAKETHBI pPeKUM pacdeToB, KOTJA Ha-
OOpPBI BXOJHBIX MAHHBIX MOATOTABINBAIOTCA MPEI-
BAapPUTEJIBbHO, A 3allyCK CYETHBIX IIPOTPaMM U BBOJ
JMAHHBIX OCYIIECTBISIOTCA MOJTHOCTHIO ABTOMATHYE-
cku, 6e3 Iuajiora ¢ OIepPaTopPOM.
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HHTepdeiic BXOAHBIX JAHHBIX

Hurepdeiic conpoBokieHHs pacuera

CTaHJapTHBI BBOI-BBIBOX

Colsitna
Kostangu
Y

Ynpasneuue wnreppencom

Beleos rpadukn 1 rexcra

TSS3S

IIporpamMMHELi cepBep

Komanaul, cobutua

Ynpaeneuue uureppedicom

lBuson rpaduxu v TeKCTa DopTpaH-nporpaMma

<>

HuTtepdeiic conp

TDF
Halopst QanHbx,
peannayiowue
CTRYRTYRY

TSS3D
Pepaxrop Habopos AaHHBIX

.-
*Cebingu

TSL

Crpyxrypa gaHHex
(MeTananHbe)

TSS3P
Peaakiop cTpyrTypst AaHHLIX

Puc. 2. BzaumocBga3u KoMInoHEHTOB KoMILIekca 1'SS3

IIporpamMma onucanus
cTPYKTYpbI JaHHbIX TSS3P

Jng omucaHusa W peFAKTUPOBAHUA CTPYKTYPHI
IaHHBIX B cocrae obosoukum TSS3 paspaborana
nporpamma TSS3P (TSS3 Project editor). Omna
MPEJOCTABIIET BU3YAJBHYIO CPENy MPOEKTHPOBA-
HUA CTPYKTYDPBI JAaHHBIX — OIIPEAEC/JIEHNA ITOJIb30Ba~
TEJIbCKUX THUIOB (II€PEYNC/IeHNI, MHOXKECTB W 3aIld-
ceil) B cocraBe MOIYJs, a TaKyKe MOCTPOEHUS MHO-
TOMOJYJIBHBIX TPOEKTOB. lIpu 3TOM mepapxus BjO-
JKEHHOCTH 3amuceii orobpakaercda rpaduIecKu B
Buze gepeBa. [IporpaMma OCyIIecTBIgeT YTEHUE U
3anuch MoayJiel Ha sizbike TSL.

IIporpamMa aBTOHOMHOTO PEeAAKTHUPOBAHUSA
HabopoB mauHbix TSS3D

CobcTBeHHO co3manne HAOOPOB BXOMHBIX TAH-
HBIX TI0 ONUCAHHON CTPYKTYype W UX PEJaKTUPOBa-
HUE MOJL30BATENEM MOXKET OCYMIECTBJIATHCA JIHOO
OpeIBapUTEIbHO, JUOO yKe Ha CTAJWH BBIIOJIHE-
Hus caerHoit Poprpan-nporpaMmMel (KJIMEHTA) TpH
B3aMMOJIEHiCTBEM C CepBepoM. B mepsom ciydae

MNepegava METaRaHHEIX 1
CTPYRTYPHPOBBHHBIX BXOAHBIX A3HH bIX

==l

nMeeTCd IO CYUIECTBY HaKeTHBIN pexuM CUYeTa u
dyHKIME cepBepa 3aKIIOYAIOTCA TOJBKO B 3arpy3-
K€ OAaHHBIX U3 YK€ IOATOTOBJIEHHOTO Ha60pa n ux
mepemade B mporpaMmy-KJjaneHT. Bo Bropom cirydae
cepBep obecreYnBaeT TaK:Ke HEOOXOIUMBIA HHTEp-
deiic mosp30BaTEN I PEIAKTUPOBAHUS JAHHBIX.

Jng obecnieyeHns MAKETHOTO PEXWMMA CIeTa, a
TakKe "3aroToBKu'" THIIOBBIX IIA0IOHOB HAaOOPOB
maHHBIX HeoOXommMmbl cpeacTBa paborer ¢ TDF-
HAbOpaM#u B aBTOHOMHOM pexuMme. Takwe cpen-
crBa gy obosouku TSS3 comepxkarca B mporpam-
me TSS3D (TSS3 Data editor). Drta nporpamma
MPeJOCTABIIET BU3YAJBHYIO CPENy PeIaKTHPOBa-
mus gaueblx B TDF-nabopax.

IIporpammusriit cepep TSS3S

leHTpasbHBIM KOMIIOHEHTOM B COCTaBe KOMILIEK-
ca TSS3 aBngerca mporpaMmmusbiii cepsep TSS3S.
DTOT MOAYJL peanusyer Bce pyHKIU uaTEpPdEiic-
HO#t 0bGomoukum POpTpaH-IPOrpaMMbl — KJIHEHTA.
I'maBHOIT ero 3ajadeil ABASIETCH MOAIEPIKKA IMOJIb-
30BATENBCKOrO uHTEpdeiica IJid 3aJaHusd BXOIHBIX
JaHHBIX HA OCHOBE UX CTPYKTYPHI M OOMEH 3TUMU

— 74 —



YHuBepcaapHas nporpaMMHas obosodka T'SS3 masa mocTpoeHHusT OJIb30BATEIBCKOr0 HHTEPQEICA. ..

IaHHBIME C Iporpammoii-kiamerToMm. Kpowme Toro,
cepsep TSS3S pemraer psajg NpakTHIECKHA aKTyajlb-
HBIX JOIOJIHUTEJbHBIX 3a]1at:
— BBOJ, BHECMPYKMYPHOIT TAHHBIX;
— JIOCTYI K CTAHZAPTHBIM CUCTEMHBIM JWAJIOTAM;
— COIIPOBOXKJICHHE CYEeTa, B TOM JHCJIE:
® BBIBOJ[ TEKCTOBOW MHMOPMAIINH;
® BBIBOJ rpadUKOB OJHOMEPHBIX 3aBUCHMO-
creii;
® WHIMKAIWSA XOJla BBINIOJHEHUS PaCUeTa;
e yIpaBJIeHWE CIETOM depe3 MeHI0, (hopmu-
pyeMoe MOJIb30BaTesIeM;
— Ppa3JuYHBIA HU3KOYPOBHEBBI HIPOrpPaMMHBIR
CEepBHUC.

[TporpaMMHO cepBep pean30BaH B BUJIE JAHAMY-
gecku 3arpyxaemoit bubauoreku TSS3S.DLL, kog
KOTODOH BBINOJNHAETCA B €IUHOM aJpPEeCHOM IIpPO-
crparcree ¢ Doprpan-nmporpammoii (KimerToMm).
[Ipu B3amMomeiicTBUM KJIMEHTa W CEpBepa JaHHBIE
U yIpaBJeHne MepeJaloTcad B 00OMX HAIPABICHUAX
(mexarm3m dyHKIUIE 06paTHOrO BBI30BA). Bubmo-
teka TSS3S.DLL skcmoprupyer 6omee 130 dpynxk-
uii.

IIporpammusbiii uaTepdeiic

[Iporpammusiii uaTepdeiic cepsepa TSS3S BbI-
[IOJIHEH B BUJIE €JUHOTO MOJyJs Ha a3bike Dopr-
par-90. Cienyer OoTMETHTH NPUHIUNAATIHLHO BO3-
MOXKHYI0 3aBHCUMOCTH MPOTPAMMHOTO HHTEpQeii-
ca OT WCHoIb3yeMoil peanm3anuu a3bika DPopt-
pan-90, roe MOXKeT Pa3ImIaThCd CHHTAKCHAC JUPEK-
THB KOMIUJIATOPA (HE PEryJupyercsd CTaHIapTOM
d3biKa). B Hacrosiiee Bpems Moxyibs mHTEpdEiica
SIBJIAETCS €IMHBIM i cucTeM paspaborku Compaq
Visual Fortran 6.6 u Intel Fortran 10 B cpeme 32-
paspaaasix OC Microsoft Windows.

[Ipu peanusamuu momysna wunTepdeiica TSS3S
MPUMEHSIJINCh HEKOTOPbIE O0IUe MPWHIUIIBL Ca-
MOIOKYMEHTHPOBAHHOCTH, HAMPABJIEHHbIE Ha O00-
JIErdeHre WCIoab30Banus 1'SS3 B IPUKJIAIHBIX
QoprpaH-IporpaMMax @ MIPeIOTBPAIleHNe CeMaH-
THYIECKUX OIINOOK:

— [OJIHOE W $BHOE yKa3aHme arpudyToB ¢op-
MAaJIbHBIX I[apaMeTpoB WHTepP@EHCHBIX (QYyHK-
nuii B ©X npoToTunax (OTKa3 OT COrJaIleHuii
no ymosgaauio a3bika Poprpan);

— CTAHAAPTHU3ANNA CHMBOJIMIECKAX UMeH (PYHK-
Uil 1 UMEHOBAHHBIX KOHCTAHT, 8 TaKXKe MMEH
¢dopMaTbHBIX MapaMeTpPoB (DyHKIHII;

— IIUPOKOE WCIOJIb30BAHUE MEXaHH3Ma, IIe-
perpyskun ¢ynkmmit  (overload) B a3bIKe
®opTpan-90.

[Tpu mpoekTHPOBAHUT TPOrPAMMHOTO HHTEPREi-
ca TSS3 ocoboe BHUMAHYE YIEIATIOCH EI0 KOMITAKT-
HOCTH, T. €. COKPAIIEHHUIO YUCjIa WHTEePdeRCHBIX
dyuKIUH. ITa 11eTH OBIIA TOCTUTHYTA 33 CIET 00b-
eTMHEeHNd JOTNIeCKH OJHOPOIHBIX IPOIENYP B e1u-
HYIO TOYKY BXOJa B OHOIHOTEKY (SKCIOPTUPYEMYIO
IPOLEAYPY), MapaMeTPU30BAHHYIO BXOAHBIM Mapa-
MEeTPOM — KOJOM OIepaluy, a TaKrKe Ieperpy3Kd
uMeH (QyHKITHH.

0630p byukIMit
nporpaMmMHOro mHrepdeiica

Bcro coBokymuOCTh pyHKIME MOomyia T'SS3 Mox-
HO pa30uTh HA PsAJ] JIOTMYECKUX TPYII, CXeMaTHIe-
CKU NPEICTABIEHHBIX HA puC. 3.

[Tonp3oBarensckuit maTepdeiic peanusyercs 060-
smoukoit TSS3 uepe3 MHOXKECTBO OKOH PA3JAIHBIX
tunoB. Ctpykrypa okon T'SS3 moka3ana Ha puc. 4.
Kak BumnHO u3 pucyska, cepsep TSS3 umeer gsa
OKHA BEpXHEro ypOBHS: IJIABHOE OKHO PEIAKTHUPO-
BaHUs CTPYKTYPHBIX ITaHHBIX COOTBETCTBYET CTa-
N7 3aJaHUsl BXOJHBIX JAHHBIX, TJIABHOE OKHO CO-
TMPOBOXK/IeHUd cueTa aBjigerca cranmapTabiM B OC
Windows MDI-kouTeitHeEpOM, COmEPIKAIIUAM TIOJIhb-
30BATEIBCKOE MEHIO W MPOM3BOJBHOE YHCJIO OKOH
BBIBOZIA TeKcTa u rpadukoB. VmeeTca Takke
P CIeNUaJIM3UPOBAHHBIX MOJAJBHBIX OKOH, pPe-
AIU3YIOIINX HU3KOYPOBHESHLU BBOZ, BHECTPYKTYP-
HBIX JAHHBIX, BBIOOP 0OBEKTOB (hailjIoOBOM CHCTEMBI
(daitnoB u KaTaIoOroB) W BBIBOZA TEKCTOBBIX COOD-
IIEeHTHA.

Ha puc. 4 orpaxken Takke OOIIuil mpUHIAN pe-
JIAaKTUPOBAHUS COCTABHBIX OOBEKTOB CTPYKTYPHBIX
TAHHBIX: BJIOYKEHHBIE B TEKYIIMil KOHTEKCT COCTAaB-
HBIE O0'bEKTHI-MACCUBBI WJIM 3AIUCH PEIAKTUPYIOT-
€4 BO BJIOXKEHHBIX MOJAJIbHBIX OKHAX.

CocraB rpynmnsl moseii B TEKyIeM KOHTEKCTE, BbI-
BOAMMON HA KPaH JJId PEeJAKTHUPOBAHUS, OIIPeje-
JgeTcd Jaubo CIHCKOM HMEH, JuOO 6GUTOBOI MacKOit
rPYNIIOBON TPWHAIEKHOCTH (KO, TPYNIBI — CTa-
TUIECKUN IEeJIOYUCIeHHbIH aTpubyT moss, ompee-
JSEeMBII B CTPYKTYDE).

PaccmoTpum mogpobHEE OCHOBHBIE TIPUHITUITHI [TO-
crpoenns maTEpdeEiica pegakTupoBanud. B ero oc-
HOBE BCET[A JIEXKUT TabJINIA, CTPYKTYpa KOTOPOi
OIIPENIENIieTC CTPYKTYPOMl PpEeIakKTUPYyEeMBIX JaH-
HBIX — HAOOPOM pEJAKTUPYEMBIX OJHOBPEMEHHO
moJieli, UX THIOM JAHHBIX U Pa3MEPHOCTHIO MaCCH-
Ba. 3aBUCUMOCTH BbIOHpaeMoro (popmara TabIrIbI
oT 3Tux (HpaKTOPOB MOKA3aHA HA PUC. 5.
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DyHKUM TSS3

| PaBoTa co CTPYKTYPMPOB SHHEIMKM AaHHEIMM

CucTemHaa MHbOopMaLMa

BB0f4 AaHHBK BHE CTRYKTYREI

—' YreHue 1 sanuce dailinos Habopos

—| JocTyn K MeTaaaHHEm

—| CMEHa KOHTEKCTa (HasMraupma)

Juanont coob weHuiA

Auranon ebifopa 06 beKTOB

—| Mepepaqa aaHHBIX

}alinoB o CICTEMBI

BbiB 0, AMHAMHECKON NORO W

—' PepaKkTHpoBaHue
¥npae neHwe OBpafboTka cobbmumit
BU3YANEHbRM PEAAKTIOBAHMA
aTpMyTaM AaHHBIX

—' Cepeuc paboTkl CO CTROKSWK

CONpoBKAEHWE CHETA

¥Npas nanwee MeHio

BelBoa TEKCTOBBIX faHHbIX

BblB0g 0f4HOMEPHOM madmki

Puc. 3. I'pynner dyaknuit nporpammuoro uarepdeiica TSS3

OkHa TE53

‘ [MaBHOE OKHO PEJAKTORE CTRYKTYRHEX LaHHEIX |

Maccup (dM----- >| BrnoxeHHan 3anwcs ‘

A

]

v

Japamie B0 MK B3 HEE (MOPANLIE

DKHA BEONA BHECTRYKTYOHEI JaHHE —

CKanApOE 3NeMEHTAPHEX TUNOR

HOuanord eeifopa o EekToR

HARNOEDA CHETEME

Onanond coofweHuA }7

Obugii cepeic (HoANEMIe)

{MDI-KOHTERHEM)

QKHO CONPOBOHARHKMA CHaTa

| MonNE20EATENECKOR MEHKD ‘

CIEHD BRIBDOA
TEKCTA

QEHD BRIBEDAA
OHOMEFHD A
rpaduKm

Composoxrpenie cueTa (He MoganbHbe)

Puc. 4. Tunsr okon nonbs3oBarensckoro uarepdeiica TSS3
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Puc. 5. Beibop cTpyKTypbI TaOIUIBI PEJAKTUPOBAHNS NAaHHBIX B TSS3

Ll 51IeMeHTapHBIX TUIOB B A9eiKax TabJIHIL BbI-
BOAUTCA CTPOKOBOE IPECTABIEHNUE MAHHBIX, IJId
3amuceil — KOMIAKTHAsS TEKCTOBasd (popma BumIa,

noael=3navenuel, nose2=3naverue?, ....
PeﬂaKTHpOBaHHe BEJIMYIUH YHUCJIOBBIX U CTPOKOBBIX
THUIIOB OCYIIECTBJISETCA HEMOCPEACTBEHHO B sSYeii-
Kax TabJINIl, TUIOB-CEJIEKTOPOB — B BBIMAJAIONIAX
COUCKaX, AWHAMHUIECCKH CO3aaBa€MbIX Ha 3JKpPaHEe
mpu BXome B d4eiiky. Eciam obbekT B suelike Tab-
JIATBI FABJAETCHS MAaCCHUBOM WJIM 3AMHCHIO, ddeiika
CONEP2KUT KHOIIKY JIJId BBI3OBa PEAAKTOPA JAHHBIX
BO BJIOXKEHHOM MomajbHOM OKHe. CTpykTypa Tab-
JIAI] BO BJIOXKEHHBIX OKHAX TAKKE€ OIpPEIeIAeTCs 10
QJITOPUTMY, [OKA3aHHOMY Ha puC. 5. Busyamus-
HOe TpeJCTaBJIeHNE TAHHBIX B TAOJIUIE OIpemesid-
€TCd CTAaTUYECKUMHU U JUHAMHUICCKUMU (ycTa,Ha,BJII/I-
BAaEMBIME IIPOTPAMMHO B KJIMEHT-KOI€) aTPUOyTaMu

ToJIeit.

Bug rnasmoro okma cepsepa TSS3S (pexum
PeJaKTUPOBAHUS T'PYINbI [OJeH) IpeJCTABIEH HA
puc. 6. OcHoBHag 0ob6sacTh OKHA — TAOIUIA pe-
MTaKTAPOBAaHUS JAHHBIX. DBwMecTo mMeH moJeii B
TaOJIUIE HCIONB3YIOTCI WX HH(POPMATHBHBIE OIH-
canus, 3aganuabie B TSL-crpykType. Yposens jo-
cryna (BuamMocTn) mosieil 3a4aeTcs TPEXIO3UIHOH-

HBIM cesekTopoM Basic/Common/Expert (crpyk-
TYpPHBI aTpubyT HOJIsA) B HPABOM HUXKHEM YIUIY
IJIABHOTO OKHA. DBepxHdd 9acTh OKHA mMeeT 00-
JIACTH JJid OTOOparKeHnd JUHAMUIECKONH KOHTEKCT-
HOH mozckasku. Vmeercsa BO3MOXKHOCTH hopmaTn-
POBaHMS TEKCTa MOJCKAZKH.

O6paborka cobbITHIA

3HAYUTEILHO MOBBICUTH UH(POPMATUBHOCTD U P~
FOHOMHEKY ITOJIb30BATEIHLCKOr0 nHTEpdeiica mjisa 3a-
IaHWS BXOOHBIX HAHHBIX B obosouke T'SS3 moszBo-
JIIET MEXaHW3M ODPATHOrO BBI30BA U3 O0DOJIOYKHU
PopTpaH-IporpaMMbl g 06paboTKu COOBITU pe-
AJAKTUPOBAHUA. Hocne 3allyCKa pPEJaKTUPOBAHUA
BBI30BOM COOTBETCTBYIOIIEH (DYHKIUU MTPOrpaMM-
HOro uHTEpdeiica B 000JI0UKE aBTOMATHIECKH CTPO-
UTCA Ta,6JII/IIIa, OpEeaCTaBJACHUA JaHHBIX W BBIIIOJIHA-
eTCd IEePexol], B MONAJbHBIN PEXKUM HUX PEIAKTH-
poBaHusg. Brixom m3 GyHKIUI pegakTHPOBAHUS U
BO3BpAaT YIpaBJeHUA IPOrpaMMe-KJIHeHTY IPOUC-
XOAUT IMPHU HAYXKATAKW SKPAHHBIX KHOIOK, KazKIOi
73 KOTOPBIX IPUIUCAH COOCTBEHHBIN IIE€JIOUUCJIEH-
HBIH KOJT — MOJAJIbHBIN pe3yabTarT (QyHKINYU PeIak-

TupoBaHud. Hanudme mexaHum3Ma OOPATHOTO BBI-
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Puc. 6. Bug rinasaOro okHa pemakrupoanusa cepsepa T'SS3S (rpymma moseit)

3oBa PopTpaH-porpaMMbl U3 0DOJOIKH BO BpEMs
PeZaKTHPOBAHUSA [TaeT NPUHIUNNAIBHYIO BO3MOXK-
HOCTh THOKOTO YIpaBJIeHHS KaK [JAHHBIME (dTe-
HUE, aHAJIN3, TIPEA3ACHLIKA), TAK U UX BU3yaJbHBIM
MpeCTaBIEHNEM B 3aBHCUMOCTH OT TEKYIIel CHTY-
aIuu peakTHPOBAHUS.

Ha »Tame pemakTwpoBaHUsS BXOTHBIX JTaHHBIX
obosiouka T'SS3 moamepkuBaeT Tpu Pa3HOBUIHOCTH
coOBITHIA:

— KOMAaHJIbI, OIPEJEIEeHHbIE TIOJb30BaTeIeM (ac-

COIUMPOBAHBI C 3dJEMEHTaMu uHTepdeiica —
KHONIKAMH, MEHIO);

— COOBITHA-U3BEIIEHNT 00 U3MEHEHHH COCTOL-
HUS PEJAKTUPOBaHUS (HABUTAIUA B CTPYKTYPE
JMAHHBIX W MOAu(UKAIUA 3HATEHWIA );

— W3MEHEHUEe COCTOSHHUs OOBHEKTOB THIA MHOXKE-
crBa (set).

Bce unpomenypei-obpaboranku B Poprpas-
mporpaMMe, BHI3BIBAEMbIE M3 ODOJIOYKHA BO BpeMsd
pPellaKTAPOBaHAA, HMMEIT MOJHBIAE JOCTyOD K

JAHHBIM U WX BU3YyaJIbHBIM a,TpI/I6yTa,M.

J1OTIO/THUTEIBLHBIN CEpBUC

[Iporpammusiii cepBuc obonouku T'SS3 BKIIOUIaA-
er Takxke pax pyHKnumit obiiero HaszHadeHwud, 00-
JIETYa0INUX PEIIECHUE TUIIOBBIX 3ada9:

BBOJI CKQJIIPHBIX BHECTPYKTYPHBIX TAHHBIX —
YUCeJ U CTPOK — 4Yepe3 OT/eJIbHbIe MOJAJIbHbIE
OKHa,;

pabora co crpokamu (mpeobpa3oBaHWe peru-
cTpa, pa3buBKa HA JIEKCEMBI );

nadopmanuonase GhyHKIUA (IOTyIeHnEe HMe-
HE KOMIIBIOTEPA, [IOJIb30BaTEd);

BBIBOJ TMArHOCTUIECKUAX COODIIEHMIA;

BBIOOD 06BbeKTOB ailnoBoii cucrems! (paitinos
U KaTaJoros).

CormpoBoxKaeHue cuera

Obomouka 'TSS3 mpemocraBiager Poprpan-
nporpamMme (CIeTHOMY MPOTPAMMHOMY KOMILIEKCY )
CEPBHC TI0 OPraHU3AMUH  IMOJH30BATEIHCKOTO

unaTepdeiica U HA CTAAUN CIETA:
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TOCTPOEHUE TMOIb30BATEIHCKOTO MEHIO U 00pa-
6orka ero cobwiTmit B mpomemxype-obpaboranke
DopTpaH-IPOrpaMMBbI;

MHIAKAIAIO XO/a BHIMOJHEHUS PACIeTa;
BBIBOJ[ TEKCTA B aHAJIOT KOHCOJIH;

IUHAMHUIECKHI BBIBOJ IPpa]pUKOB OTHOMEDHBIX
3aBUCHUMOCTEH.

Oror mHTEpdEic peasn3yercs C IOMOIIBI0 BTO-
poro riaaBHOro okHa — MDI-KOoHTeliHEpa, comepKa-
II[ET0 TTOJIb30BATEIHCKOE MEHIO YIIPABIEHUS CIETOM
¥ TPOU3BOJILHOE YHUCJIO OJHOBPEMEHHO OTKPBITHIX
OKOH TekcTa u rpacduku. Pazymeercda, mpu sTom
OCTATCA AOCTYIHBIMU W BCE OCTAJIbHBIC d)yHKI_II/II/I
T'SS3, ycI0BHO OTHOCHMBIE K BBOAY (CTPYKTYpPHBIE
7 BHECTPYKTYPHBbIE JaHHbBIE, AUAJOTH, OOIIU cep-
BHC).

[Ipumep okHA COMPOBOXK/EHUSA CUETa IIPEICTaB-
JIeH Ha puc. 7.

OKHO COIPOBOXKIEHUS CYETAa BKJIIOYAET MEHIO
[l WHTEPAKTUBHOT'O YIPABJIEHUS CIETOM 3a7a-
u. [lpm BeIDOpE ero myHKTOB MOJIB30BATEIEM
n3 000/I0YKU BBI3BIBAETCH yKa3aHHAHA IIPOLEJYpPa-
obpaborunk PopTpaH-MPOrpaMMbl U IPOUCXOIUT

mepezada eif KoJa BBHIOPAHHOTO MYHKTA MEHIO U
HEKOTOPBIX JOIOJHUTEJIBHBIX ITaPAMETPOB.

3aKJiroueHue

[lepBag peanusamus [IPOrpaMMHOI 00OJIOUKH
TSS 6bu1a BRIMONHEHA, B cpege MS-DOS B 1994 1.
[4]. Ee kommenmus Gbuta HamHOrO GOJIee OrpaHH-
YEHHOH: HE JOIyCKAJIaCh BJIOKEHHOCTH OOBEKTOB-
3amnuceil, a JPEBOBUIHAA UEPAPXUA CTPYKTYPHI 3a-
JaBaJIaCh HEIOCPEJICTBEHHO B BHUje rpada oTHOILIe-
HUit podumeav — nomomok. Kpome toro, orcyr-
CTBOBAJII MHOTHWE W3 BU3YaJbHBIX aTPUOYTOB IaH-
HBIX U MEXaHW3M COOBITHH pelakKTHpPOBAaHUS, T. €.
co3gaBaeMble Ha OCHOBe 1SS wmuTepdeiicel Oblan
MeHee HH(OPMATUBHBI U BECHMa, CTATHYHBI.

Paccmorpernas B craThbe BepcHs IPOTPAMMHOR
obomouku TSS TSS3 — cosmama B 2003T.
U pa3BUBAETCI MO0 CHX IIOP. C ommoit cro-
POHBI, OHa OTpaXKaeT MOPOrpecc B ONUCAHUU
CTPYKTYPBl JTAHHBIX IIPOrpaMMHO#  peaJu-
3anmuu  kKoMmmoHeHToB TSS B cpeme Windows,
a C OPYroil, pemaeT psj HOBBIX 3aJa4 CEPBUC-
HOTO OOCITyKMBAHUA CIETHBIX IIPOTPAMM Ha, CTaIAN
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Puc. 7. Oxuo conpoBoxaenus cuera obomouku TSS3
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cobcrBenHo cuerta. CoBpeMeHHAs Bepcusd 000JI0IKHT
TSS3 mosBossgeT aBTOMATHYECKH CTPOUTH MOJIb30-
BaTeIbCKHe HHTEPGEHCH MPUKJIAIHBIX MTPOrPaMM-
HBIX KOMILIEKCOB Ha A3bIKe PopTpaH Ha OCHOBE Ie-
KJIAPATUBHOT'O ONMUCAaHUYA CTPYKTYD BXOJHBIX JaH-
HBIX. B coweranum c mommepxuBaembiMu 1SS3
MeXaHH3MaMHi IHHAMHYIECKOTO MEXKIPOrPAMMHOIO
B3auMOZefiCcTBUd MOJydaeMble mHTEepdeHch 00sa-
IAiOT TOCTATOYHO BHLICOKUM YPOBHEM HH(MOPMATHUB-
HOCTH U IPTOHOMUKU. O6eCHe‘{HBaeTCH TaKZKe II0I-
JIEPXKKA, MOJIB30BATEIbCKOrO WHTepdeiica Ha CTa-
AN CUYeTa C IMHAMIIECKUM BBIBOIOM IpaUKOB OJI-
HOMEPHBIX 3aBUCUMOCTEN.

Obomouka TSS3 wmHamia nDpuMeHeHWE B pd-
Ie TIporpaMM, CpPegu KOTOPHIX MOXKHO OTMETHUTH
CcUCTEMY KOHCTAQHTHOTO ObecredyeHuss HEATPOHHO-
dbusmaeckux pacueros [5].
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