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BBEJEHHUE

OcHOBY J1TaHHOTO y4eOHOTO TIOCOOHMSI COCTaBJISIET KypC JIEKUMH IO
POrPaMMHUPOBAHHIO, YUTAEMBI aBTOPOM CTYJIEHTaM MEPBOTO Kypca CHEIUaTbHOCTH
«ABTOMATH3UPOBAHHBIE CUCTEMBI 00paboTku wmHpopManum» BI'YUP. Dtor Kype
npenanosaraeT HajJu4he Y CTYJCHTOB TOJIBKO IIKOJBbHOW TIOJTOTOBKH  TIO
nHpopmatuke. OH 6azupyeTcst Ha CUCTEME BU3YAILHOTO MporpammupoBanus Delphi,
KOTOpass paboTaeT 1Mmoj ympaBiieHHeM omepanuoHHOW cucteMbl Windows. OcCHOBY
Delphi cocraBnsier s3p1k mporpammupoBanusi Object Pascal, koTopbrii n3HadaabHO
obL1 pazpabotan H. Buprom B Hauane 60—x roJ0B MPOILIOrO BeKa CHENHAIbHO KaK
S3BIK 00yYeHUS MporpaMMupoBanuto. OT BceX APYruX SA3BIKOB IMPOTPAMMHPOBAHHMSI
€ro OTJIMYAIOT CTPOTOCTh B OMNPEACICHHM BCEX TIEPEMEHHBIX W KOHCTAHT,
MOJIYJIBHOCTh ~ IPOTPAMMHUPOBAHMS, IIUPOKHE  BO3MOXXHOCTH B  CO3JIaHHH
COOCTBEHHBIX CTPYKTYp JaHHBIX, HCIOJb30BaHUE OOBEKTHO—OPUEHTUPOBAHHOIO
POrpaMMHUPOBAHMS, OTCYTCTBUE MAIIMHHO—OPUEHTUPOBAHHBIX  KOHCTPYKIIHM.
Kopmnioparmuss Borland, kortopast sBisiercss pomonHadanbHukoM Delphi, ¢ camoro
Hayajla  cjenaja  CTaBKy Ha  BHU3yallbHOE  OOBEKTHO—OPHUEHTHPOBAHHOE
IIPOrpaMMHPOBAHUE C MPETOCTABICHUEM BO3MOXXHOCTH PabOTHI ¢ JIHOOBIMU Oa3zaMu
naHHBIX. B HacTosimee Bpems cuctema mporpammupoBanus Delphi Hu B uem He
YCTYIaeT MO0 CBOMM BO3MOXXHOCTSIM TaKHM S3bIKaM MporpaMMupoBaHusi, kak C++,
C#, Visual C++, C—Builder, Visual Basic u np.

1. MCTOPUSI PA3BUTHS BEIUNCJIUTEJbHONW TEXHUKHW, CACTEMBI
CYUUCJIEHMA U EJUHULIBI THPOPMAILIMHN

1.1. Hcmopusa pazeumus b14uciumenbHoll mexHuKu

[TepBbIM CUETHBIM WHCTPYMEHTOM, KOTOPBIN M300pen denoBek, Obu1 abak. OH
nosiBWJICS eme B V Beke N0 Hamied »3pbl. CyliecTBOBaIM pa3Hble BUABI abaka —
rPEYECKUN, PHUMCKUH, KWUTAUCKUM, ANOHCKMH W T.J. OIMH W3 €ro BapUaHTOB
IPEACTaBIsT COOOM CHNEUUATBHYIO JOCKY C IECKOM, IO KOTOPOMY MPOBOAMIINCH
JUHAM M HA HHUX pPa3MElAJIUCh MO MO3ULIHUOHHOMY MPUHIIMIY KaKue—HUOYIb
MPEIMEThI, HAPUMEP KaMYILIKW WM TaJo4yku. M CeroiHs eie MOXKHO YBUAECTH
PYCCKHUE CUEThI, KOTOPbIE HHOTAA UCIOJIb3YIOT MOKHUIIbIE OYXTalTEPhI.

Crnenyromuii 3Tan B Pa3BUTUU BBIYUCIUTEIBHON TEXHHUKU CBSI3aH C UMEHEM
motnanjackoro Marematuka Jlxona Hemepa, kotopeii u300pen B 1614 1.
gorapudmel. Jlorapudmsl MO3BOJIUIN 3aMEHUTh YMHOKEHHUE U JCIICHUE CIIOKEHHEM
U BbluuTaHueM. Emie u ceroiHss MOXKHO HAlTHM B MarasuHax JorapupmMuyeckue
muHeiku. OgHako oHUM 00JAfar0T HE OYEHb BBICOKOW TOYHOCTBHIO BBIYHCIICHUN —
BCETO0 J10 TPETHEro 3HAKA YUCJIA.

[IepBble uaen MEXaHU3UPOBATh BBIYUCIUTENBHBIN MTpOLECC MOSBUINCH B X VII
Beke. BHauane Takas mammHa Obuta omucaHa Buibrensmom Illmkapiaom, moTom
Jleonapno na BuHum. OnHako nepBas AEMCTBYIOIIAs MEXaHWYECKas CyMMMPYIOIIas
MamnHa Obuia noctpoeHa biiesom Ilackaiem B 1642 r. 3areM MOSIBUIOCH MHOIO
BApUAHTOB MEXaHUYECKUX BBIUUCIUTEIHHBIX MamuH. OHU co3/aBanuch JIenoHuIoMm,
Enenoii Slko6con u3 HecBuxka, pycckum maremarukom [1.JI. YeObrueBsiM u 1ip. B
CepelMHE MPOLUIOro BeKa B OyXrajaTepusX MOKHO ObUIO YBUAETb MEXaHUYECKUE
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CYETHBbIE MAIIMHKU «DETUKC» ¢ KOJECUKAMU JJi1 BBOJA YUCENT U OOKOBOM PydKoil
JUTSI BBIITOJTHEHUS! apU(PMETUUECKUX OTEePaLIUN.

Nnes  monaHOCTBIO ~ aBTOMATU3UPOBATH  BBIUUCIUTEIBHBIA  MPOIECC
OpUHAAIECKUT aHrauyaHuHy Yapnszy baooumxy. B 1834 1. on wu3oOpen
YHUBEPCAIbHYIO BBIYMUCIUTEIBHYIO MAlIMHY C MPOrPaMMHBIM  YIIPaBIICHHUEM,
KOTOPYIO OH Ha3Baj aHajmuTudeckoil. OHa A0KHA OblIa COCTOSATH M3 YEThIpEX
omoxkoB. B mepBom 0O10Ke JMOMKHBI OBUIM  XPaHUTHCS HMCXOIHBIE YHCIA,
IPOMEKYTOUHBIE pe3yJbTaThl W KOMaHIbl ympasieHus. OH Ha3bIBaJl ATOT OJIOK
CKJIaZloM. B coBpeMEeHHOM KOMIIbIOTEpPE — 3TO OllepaTUBHAsA MaMATb. Bropoi 610k
Ha3bIBAJICS MEJIbHUIICH, 371€Ch BBINOJIHSJIMCH ONEpallUM HAJ YUCIAMU, Celdac 3TOT
OJIOK Ha3bBIBAIOT apu(METUUECKUM yCTpOHCTBOM. Tpetuii 010K — OJIOK yrpaBieHUs
MOCJICIOBATEIPHOCTHIO OTNIEpaIlii, ceiiyac 3To — OJIOK ympaBiieHus. YeTBepThiid OJIOK
— JUIS BBOJA WCXOJHBIX JAHHBIX M TIEYATH PE3yIbTaTOB. br0OHMIKY HE XBaTHIIO
CPEACTB Ha MOCTPONKY CBOEH MAIIIMHbBI, €r0 UIEH OCTAJIUCH TOJbKO Ha OyMare.

Cnenyromum 3TarnoM ObUIO CO3JaHUE JJIEKTPOMEXAHMYECKUX MAIlUH JJIs
BBIYUCJICHUNA C TOMONIbI0 TepdoKkapT, KOTOPhIC MOJYYUIM Ha3BaHUE CUETHO—
ananutudeckux. B 1896 r. nna mepenucu nHacenenusi CIIIA ObuiM UCIONIB30BaHBI
neppokapTouHble MamuHbl ['epmana Xomteputa. ®dupma, B KoTOpod paboTan
XoiepuT, BIOCIEACTBUU ObliIa IpeoOpa3zoBaHa B IIMPOKO U3BeCTHYIO pupmy UBM.

B 1941 r. nemeuxuii umwxenep K. Ily3e moctpousi nepByr0 yHUBEPCAIbHYIO
MalIMHy C MPOrpaMMHBIM yIIpaBieHHEM Ha 0a3e ajeKkTpoMarHuTHbIX pene [1-3. Ona
coctosia u3 2600 pene, a mporpaMma BBOJMJIACH C MOMOIIBIO JBYXJAOPOKEUHOM
nepdonentel. B CHIA ananormynas wmammnaa «Mapk—1» Obuta mocTpoeHa IO
npoekTy I'opBapaa AlikeHa Tosibko B 1944 r. IlepBasi coBeTckasi pesieiiHas MaliuHa
PBM-1 Opia cozmana B 1956 r. umxkenepom H.M. BecconoBeiM. OHa coueprkana
5500 pene 1 Morua BEIMOJMHATH S0 cnoxeHui ninu 20 yMHOKEHHN B CEKYHIY.

[TosiBneHne 3neKTpOHHBIX JamIl B 40—X rogax mpouuioro CTOJETUSI MO3BOJIAIIO
COBEPUIUTh OIPOMHBIA CKAYOK B TMOBBIIMICHUU OBICTPOJCHCTBUSI BBIUYMCIUTEIbHBIX
MamuH. [lepByro 3JIEeKTpPOHHYIO BBIYMCIHUTENbHYIO MamuHy (OBM) moctpounu B
CIIHA nox pykxoBoactBoM /JIk.B. Moyunn u JI.II. Okkapra. OHa Ha3bIBaJIach
OHUNAK wu conepxana okono 18000 snektponubix gamn u 1500 pene. YMHOXeEHHE
YKCell BBITIOJIHSIIOCH yoKe 3a 2,8 MusuincekyHabl. [IpaBaa, Takas mammHa notpedisiia
150 kBT u paborana He Ooee 0 HOTO Yaca B CyTKH, Tak kak u3 18000 mamn kakas—
HUOYJIb Ja BBIXOJWJIA W3 CTPOSI U OOCITY>KMBAIOIIMI IMEPCOHAN MOCTOSHHO MEHsUI
OJIOKM MaIIMHBI B TOWCKAaX HeucnpaBHOCTH. OHa 3aHUMana OYEHb OOJIBIIYIO
IJIOIIA/Ib M B HEM OJTHOBPEMEHHO TI'y/IeJId COTHH BEHTHIATOPOB, OXJIAXK 1asl JIAMIIOBbIE
omoku mamuHbel. B OpiBriem CCCP mepBasi manasi 3J€KTPOHHO—CYETHAsl MallldHA
(MBCM) 6puta co3mana mox pykoBojacTBoMm akaaemuka C.A. Jlebemea B 1950 r.
3arem Obutn pazpadboransl IBM — BOCM, «Crpenay, «Ypam» u ap.

CrnenyrommM 3TanoM CTajla 3aMEHa JIaMIl Ha IOJYIPOBOJIHUKOBBIE HMPHUOOPBI.
[Ipu »TOM pE3KO COKPATWIIOCH MOTPEOJICHUE IHEPTHMM M 3HAYUTEIBLHO BO3pOCia
HajiexxkHocTh DOBM. Ha 3amaze OCHOBHBIM MPOM3BOJAMTENIEM TAaKUX MAIMH CTajla
amepukaHckas ¢upma MBM. B CCCP B 1963 r. nosBunace OBM BOCM-6,
oOnagaroniasi CKOpocTblo 1 MIIH omepanuil B cekyHAy. B To BpeMms Hamia cTtpaHa
JUlb He3HauuTelbHO oTcraBana ot CIHIA mo npowusBoautensHocth OBM. Ha
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3anane u B CIIIA B To Bpems cTana ObICTPO pa3BUBAThCA MUKPOIJIEKTPOHUKA U HA €€
OCHOBE ITOSIBUJINCh MUKPOCXEMBI.

B 1969 r. B CCCP Obuta npunsara koHuenius eauHon cepun 9BM — EC OBM,
B OCHOBY KOTOPOI ObUIM MOJIOKEHBI aHAJIOTH aMEPUKAHCKUX MUKpocxeM ¢pupm NBM
u MHTEJL Ilepexon Ha HOBYHO TEXHOJIOTMIO Y HAC MPOUCXOAWI OYEHb CIIOKHO.
Hampumep, B Muncke Obuld mnpocTpoeHbl jABa 3aBoja: «MHterpam» — s
IIPOU3BOJICTBA MUKPOCXEM M MallMHOCTpOUTENbHBINA 3aBOJ UM. OpIKOHHKHI3E —
st coopku OBM.  Ilepeeie OBM  otoit  cepum  EC-1020 obnamanu
IIPOU3BOJUTENBHOCTIO Beero 20 ThIC. onepauuii B cekyHay. Jlnmb k 90—M romam
MPOILIOTro Beka cTanu BoimyckaTbess OBM EC—-1060 ¢ mpou3BOIUTEIBHOCTHIO OKOJIO
10 MJIH omepanuii B CEKyHIy. ITO ObUIM OOJBIINE MAIIMHBI, OHH 3aHUMAaJIH ISl
3a]l U COCTOSUIM M3 HECKOJIbKMX IIKAa(OB MaMmsTH, MUTaHUs, Ipoueccopa u T.1. B
CIIIA B 5TO BpeMs YK€ CTanu IOSABIATBCA IepcoHanbHble OBM, KOTOpBIE
pacrmonaranuch Ha CToje U obnaganu 0onee BBICOKMMHU CKOPOCTHBIMU MapaMeTpaMu
o cpaBHeHuto ¢ EC OBM.

[TapannenbHO ¢ co3maHueM yHuUBepcaibHbIX DBM muta paspaboTka cymnep—
OBM niia BoeHHbIX Lieniel. Eciu B npoiiom Beke cynep2BM o6naganu cKopocThio
nopsiaka 1 Miapa omepanuid B CEKyHAY, TO TENEepbh CKOPOCTb TAKWMX MallUH
yBeIMUMIach Ha 3 mopsaka. JT1o eauHuyHble DBM, KoTopble BKIIOYAIOT B ceOs
TBICSIYM TPOLECCOPOB M CTOSAT OYEHb JOPOr0 — MUJUIMOHBI JIOJUIAPOB, HO OHU
OMPEENSIOT BO3MOXKHOCTH OOIIECTBA B NPOTHO3UPOBAHMM TOTOMbI, pa3paboTke
HOBBIX TEXHOJIOTMM U PELICHUH OYEHb CIIOXKHBIX 3a7a4.

B mnacrosmee Bpems mnepcoHanbHble DBM 00magatoT TaKTOBOW YacTOTOMN
okosio 4 I'T, oneparuBHOi nmamsAThio Oosiee 1 ['Oaiita M mpu pemieHUU JTUHEWHBIX
3a/1a4 MPaKTUYECKH HE YCTyMnarT cynepIBM.

1.2. Cucmemul cuucnenusn

Cucrembl cuMciieHUs: OBIBAIOT MO3UI[MOHHBIC, KOTJA Ka)XIbld pa3psij yucia
UMEET OIpEeNeNICHHbI BeC, M 3HAKOBbIE, KOIJa 3HaYeHUE uyuciaa 0003HAYaIoT
OTpeNeIeHHbIMU 3HaKaMu (pUMCKas cuctema uucen). Mel Oyaem paccMaTpuBath
TOJIbKO TTO3UIIMOHHBIE CUCTEMBI CUMCIICHUS. B HUX B KaXX0M pa3psie YKuciia MOKET
OBITH TOJIBKO OJMH CUMBOJL.

Jeouunas cucmema cuucienus

JIns 3anmmMcu JBOMYHBIX YKCEN MCIOJB3YIOTCSA TOJMbKO ABa 3Haka 0 m 1. Bce
N BBIYUCIIUTEIbHBIC MalIuHbI HCIOJB3YIOT
U JBOMYHYIO CHUCTEMY IIpu cBoed pabore. Ha

BBIXOJIE JIIOOOr0 yCTPOMCTBA MMEETCS WU
1 Hu3kuii noteHnuan (0) wim Beicokuit (1). Ha
puc.l.1 nokazan mpouecc NEPEKITIOUCHUS
0 YCTPOMCTBA M3 OJHOTIO COCTOSIHUSI B JIpyToe€.
Panee  ObUIM  TOMBITKM  MCIOJIB30BAHMS
to t zxec;lmqﬂvoﬁ CHCTEMBI  CUMCICHHS Wi
TPOMYHOM, HO YCTpPOWCTBA Ha HX OCHOBE

OKa3aJIMCh OYEHb HEHAJIEKHBIMU
Puc.1.1 Jlns mepeBojsia 4mclia U3 JIF0OOW CHCTEMBI
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CUHCJICHHUS B IECATHYHYIO MOKHO HCIOIB30BATh CIECAYIONLYI0 (OpMYITy:
i
Clo - Zal * b 5
i

r1e a; — paspsanble Ko3(pOULUNUEHThI; b — OCHOBAaHUE CUCTEMBI CUMCIIEHHUS; 1 — HOMED
paszpsaa.

[lepBbiii Henbli pa3psn yncia umeet HoMep 0, JpoOHbIE pa3psibl HyMEPYIOTCS
OTpULIATEIbHBIMU uKcaaMu. Hampumep, creayroliee JIBOMYHOE YHUCIO MOXHO
IIEPEBECTHU B JAECITUYHOE TAKUM 00pa3zoM:

HOMeEpA pa3psiioB 43210

JBOMYHOE YHUCIIO 11011,

C1o=1-2+1-2'+0-2>+1-2°+1-2"=27 4.

Jlis mepeBoja JAECATUYHOIO YHUCIa B JHOOYIO JIPYrylH0 CHUCTEMY CUUCIIECHHUS
HY’KHO: I1IeJIyI0 4acThb YHMCJIa CHayajla JEIUTh Ha OCHOBAHME CHUCTEMBbl CUUCIICHMUS,
[I0Ka OCTaTOK OT JIEJICHUSl HE CTAaHET MEHbIIE OCHOBAHMSI, 3aT€M PE3yJIbTaT JEJICHUs
OMSATh JIEJIUTCS HA OCHOBAaHME W TaK JO TE€X IOp, IOKA PE3yJbTaT IOCIEIHErO
NIEJICHUsI HE CTAaHET MEHbIIE OCHOBaHWA. Pe3ysbTar MOCIEAHEro MJENEeHHs AaeT
CTapUIMi pa3psi 4Mcia, a OCTaTKU OT MPEbIAYIIUX JEJICHUN — OCTalbHbIE pa3psibl
gyucnaa. JpoOHyr0 YacTh JAECATUYHOIO YHCIAa U MOCIEIYIOIIMX pPEe3yJIbTaToB
YMHOKEHHI HYKHO YMHOXXaThb Ha OCHOBaHUE CHUCTEeMbl cuucieHus. Llenpie wactu
pPE3yNIbTaTOB YMHOKECHHH U TATyT TPEOyeMyto Tpo0k.

Hampumep, nepesenem aecstuunoe yucio C1p=25,35 B aBonmunoe. CHauana
LETYI0 YacTh 3TOr0 YyKciia OyJieM AeIUTh Ha OCHOBAHUE CUCTEMbI CUUCIEHUS — 2.

25(1())2
1 12 |2
0 |6 |2
0 (3 |2
1 |1

Ilenas yacte umcia Oyner paBHa C=11001). JIpoOHyr0 yacTe 4uciia CHayasa
OyZeM yMHOXXaThb Ha OCHOBAaHUE CHUCTEMbI CUUCIICHHMS — 2, a 3aTeM APOOHBIE YacTu
pe3yiabTaTOB YMHOKEHHUS OISITh YMHOXATh HA OCHOBAHHUE CUCTEMbI CUMCIICHUS.

0,35
* 2
0,7
* 2
1, | 4
* 2
0,8
* 2
I,|6

[lenble yacTu pe3ysbTaTOB YMHOXEHMM AATyT CIEAYIOLYH0 IBOMYHYK IpoOb —
0,0101...¢).
ITonnpoOyem npou3BECTH CII0KEHNUE U BBIYUTAHUE TBOMYHBIX YHCEIL.
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Cnoxeunue: P

=
0
1
0

— O O
—_ | — —
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O(— O
O |

37€ech CTperIoYKaMH IMOKa3aH MEPEHOC €JUMHMIBI B CTApLIUM pas3psij 4uciia, Korjaa
CyMMa pa3psAIHbIX YHCET JOCTUIaeT WM TNPEBBIIIAET OCHOBAaHUE CHUCTEMBbI
CUMCJICHHS.
Brruuranue: N

11

1 0

0 0 1
37€eCh CTPENOYKOW IOKa3aH 3a€M E€IMHULBI W3 CTApIIEro pa3psana, KoTopas s
JTAHHOTO pa3psijia paBHA OCHOBAHUIO CUCTEMbI CUUCIICHHUS.

I 1
0 1
I 0

Lllecmnaoyamepuunas cucmema CHucIeHus.

B mectHanuarepuyHOM CUCTEME CUMCIEHUS IS Pa3psAIHbIX  YHUCEN
UCTONIb3YIOTCSL HEe ToibKo 10 apabckux mudp ot 0 10 9, HO U OYKBBI JTATHHCKOTO
andasura: A-10, B-11, C-12, D-13, E-14, F-15. Hampumep, nepeBenem
cieayoniee MeCTHAAIATEPUYHOE YHUCIIO B IECITUYHOE.

HOMEpa pa3ps1a0B 210

LIECTHAALATEPUYHOE YHUCIIO 1AE 6

C10=14-16"+10-16'+1-16"=430,0,

Tenepsb nepeBesieM JECATUYHOE YUCIIO B IIECTHAIATEPUUHOE:

475010 | 16

32 29 |16

155 16 1

144 13

11

B urtore nocnennuil pe3ynbTaT AeIEHUS M OCTaTKUA OT ACJIEHUS JaayT Cleayroliee
HIecTHaAuaTepuaHoe yucao: 1DB ).

MOXHO O4Y€Hb JIErKO MEPEBOJUTHh IMIECTHAAUATEPUYHBIE YUCIA B ABOUYHBIE U
0o0paTHO, MUHYS JECSITHYHYIO CHCTeMYy cuucieHus. Cieayer TOJbKO UMETh B BUIY,
YTO OAWH LIECTHAALATEPUYHBIA pa3psi]l YMCIa MOJHOCTbIO COOTBETCTBYET UYETHIPEM
JIBOUYHBIM pa3psijiaMm.

Hanpumep, nepeeaem mecTHaAATEPUUHOE YUCIIO B JIBOUYHOE:
A8E(16):1010 1000 1110(2).

1.3. Eounuuyst ungpopmayuu

Haunmvenbmieri egununeit uapopmanuu B OBM saBasercs 1 OUT, KOTOpBIH
COOTBETCTBYET OJIHOMY JIBOMYHOMY paspsiay uucia. Hampumep, ABOWYHOE YHCIIO
11001, comepxkur 5 6uT MH(pOPMALUY, TAK KAK OHO COCTOUT W3 IATH JABOUYHBIX
pa3psI0B M KOJIMYECTBO MHGOPMAIIMH HE 3aBUCUT OT 3HAYCHUS Pa3PsII0B YUCIIA.

[Ipu nepenaye nndopmani HauMeHbIIEH eAMHULICH UHPOPMAIIUU SABIISICTCS

11



1 GaiiT, KOTOPBI COOTBETCTBYET 8 ABOUYHBIM pa3psiiaM, Win § OuTam.

B oagHoM 0GaiiTe MOKHO XpaHUTh 256 pazIuWYHBIX JBOMYHBIX YHUCEIN, TaK KaK
111111112=255(10) 1 TuIIOC HyNeBass KOMOMHALUA ABOMYHBIX pa3panoB. OOBIYHO B
onHOM OaiiTe xpanurcs uHbopmauus o0 ogHoM cumBosie. Hampumep, ciaoBo
«CTyAeHT» OynyT 3aHUMaTh B namstu OBM 7 Gaiit.

Hanee cieqyroT equHUIBI UHPOPMALUK:

1 xumoOaiit = 1024 Gaiita = 1 Ko6aiir,

1 meraoOaiiT = 1024 Ko6aiit = 1 Mo0aiir,

1 rurabayit = 1024 Mo6aiit = 1 I'0aiir,

1 Tepabaiit = 1024 ['Gaiit = 1 TOair.
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2. CTPYKTYPA IIEPCOHAJIBHOI'O KOMIIBIOTEPA "

Coker
A,370,478

OIIEPAIIMOHHBIE CUCTEMBbI

2.1. CmpyKkmypa nepconanbHo20 KOMRbiomepa.

bnox nmuranus

)2

nO-w

MarepuHckas miara

CxeMEl
yIpaBIeHUS

I'eneparop
TaKTOBOU
YaCTOTBI

{ | MM
AGP
< Bupeo- Jucruieit
KapTa
PCI,
< CerteBas Kabenp
Kaprta JIOKaJIbHOM CETU
IDE;
< Kectkuit
JTUCK
"""" Kommakr-
JTUCK
FDD
< JnckeTnt
LPT
< [Tpuntep
COM;
PS/2
< KnaBuarypa
PS/2
< Mpbitib
USB;
ISA

Puc.2.1 CtpykTypHas cxema nepcoHaIbHOTO KOMITbIOTEpA
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31ech MPUHATHI CIEAYIONIUE 0003HAUCHUS:

1. BIOS (Basic Input—Output System) — 6a3oBasi cucteMa BBOJa—BbIBoja. OHa
MOCTABJSICTCS. B BUJE OTICILHONM MHKPOCXEMBI C TIOCTOSHHBIM 3allOMHUHAOIIAM
ycrpoiictBoM (I13Y), B KOTOpoM XpaHATCA CTaHAAPTHBIE MPOrpaMMBbl BBO/Ia—BbIBOAA
Y HACTPOUKU MAaTEPUHCKOU IIaThI.

2. DIMM (Dual Inline Memory Module) — nBOWHONW BCTPOEHHBIH MOIYJIb
OMEpPAaTUBHON MAMITH — MUKpOCXeMa C 68 KOHTaKTaMH, TAKUX CXEM Ha MaTePUHCKON
I1aTe MOXET ObITh HECKOJIBKO U 00BEM TaKOM MaMsTH MOXKET JIOCTUTaTh 2 ['0ailT.

3. AGP (Accelerated Graphic Port) — yckopeHHBIM Tpaduyeckuii mopr, K
KOTOPOMY OOBIYHO TOJIKJIFOYAETCS TUCTIICH.

4. PCI (Peripheral Component Interconnect) — mmHa TOIKIIOUYEHHUS] BHEITHUX
YCTPOMCTB, UX OOBIYHO OBIBAET HECKOJIBKO.

5. IDE (Integrated Dual Channel Enhenced) — oObenuHeHHBIN MBOWHOMN
pacHIMPEHHBIN KaHaI, K HEMY MOTYT MOAKIIOYAThCS JKECTKUE TUCKH U YCTPOUCTBA
YIPABJICHHS] KOMIAKT—IUCKaMU, OOBIYHO TaKMX KaHAJIOB 2.

6. FDD (Floppy Dual Disk) — nBoiiHOW kaHan ajis MOJKIIOYEHUS YCTPOUCTB
YIPABJICHHS TUCKETaMHU.

7. LPT (Line Printer Type) — napajienbHblid MOPT ISl HOJKIIOUEHUS IPUHTEPA.

8. COM — mnocnenoBaTeNbHbIA MOPT IS MOAKIIOYEHHS BHEUIHUX YCTPOMCTB,
HAIPUMEP MBIIIKH, TAKUX TOPTOB OOBIYHO 2.

9. PS/2 — nopT a1t NOAKIISTYCHUS KIIABUATYPBI U MBITITKH.

10. USB (Universal Serial Bas) — yHuBepcanbHBIN TOCIEIOBATENbHBIA MOPT, K
HEMY MOJKET, HaIpUMep, MOAKIIOYAThCS YCTPOMCTBO mepeHocHoW mamsatu — Flash
Drive.

11. ISA (Industry Standard Architecture) — ycrapeBiuii HopT s MOAKITIOYCHUS
BHEIIIHUX YCTPOUCTB.

[TepconanbHbIE KOMIIBIOTEPHI B HACTOSIIIEE BpeMsi ObIBAIOT HACTOJBHBIC WITU
nopratuBable  (Notebook). TakroBas dacrtoTa pabOTBI Mporleccopa MOXKET
npeBbiiaTh 3 [T, onepaTuBHas namsaTh OObIYHO MpeBblaeT 256 Moaiit. ucmiien
obnanaroT pazpemeHueM 600 Ha 800 Touexk mnaum 1024 nHa 768 TOuek, mpuueMm
BUJICONIAMAThL  JIOCTUTACT 128 MballT W  NOPUMEHSIOTCS  CHElUATIbHbIC
BUJICOYCKOPUTEIN JJIi OTOOPaKEHUS TPEXMEpPHbIX 00beKTOB. K mepcoHambHOMY
KOMITBIOTEPY MOXKET OBbITh MOAKIIOYEHO MHOKECTBO BHEITHUX YCTPOMCTB, TAKUX KakK
’KECTKHE TUCKH ¢ 00beMoM mamsatu Oosnee 100 I'GaiT, KOMIAaKT—IMCKHA ¢ 00BEMOM
namata 640 Mo6aiit, DVD nuckm, auckeTsl ¢ o0beMoM namsatu 1,4 MOaiT, ckaHepbl
rpaduueckoii mHMOpPMAIUU, MPUHTEPH BCEBO3MOXKHBIX THUIIOB, CETEBBIC KAapThI,
MOJIEMBI, MBIIIIb , KJIABUATYpa, IUPpoBas BUACOKaMepa U T.1.

2.2. Onepayuonnvle cucmemul

Bce mHOr0006pasue mporpaMm, UCIOIb3yEMbIX HA COBPEMEHHOM KOMITBIOTEPE,
HasbiBaeTcs nporpamMmMubiM obecrieuenrem (I10). IIporpammel, coctaBnstoniue 110,
MOKHO pa3feiuTh Ha TpH rpynmsl: cucteMHoe [1O, cucTteMbl mporpaMMHUpOBaHMS,
npuknaguoe I10. SAnpom cuctemuoro 110 aBnsiercs onepaunonHas cucrtema (OC).
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OC - sto Heorhemsemas yacth [1O, ympaBisromiass TEXHUYECKUMHU CPEICTBAMU
KoMIbioTepa. OrmepanmoHHasi CHUCTEMa — JTO KOMIUIEKC TIPOrpaMM, KOTOPBIC
BBITIOJTHSAIOT (PYHKITUU TTOCPETHUKA MEXKTY TIOJIb30BATENIEM U KOMITBIOTEPOM.

OC, BBITIOJIHSIS POJTh TIOCPEAHUKA, CITYXKUT JABYM IICIISIM:

a) 3(PEeKTUBHO UCIIOJIB30BATh KOMITBIOTEPHBIE PECYPCHI;
0) mpeAocTaBiATh YIOOHBIM HHTEpderc B3aMMOJEHCTBUS TIOJIb30BATENd C

KOMITBIOTEPOM.

B kauectBe pecypcoB KOMIbIOTEpa OOBIYHO pacCMaTPUBAIOT:

a) BpeMs paboThI IPOLIECCOPa;

0) agpecHOe MPOCTPAHCTBO OCHOBHOMW MaMSITH;
B) 00Opy/I0BaHHE BBOJIa — BBIBOJIA;

r) ¢aiiibl, XpaHAIMecs BO BHEITHEH aMSTH.

OmneparioHHasl cucTeMa — OTO HEOTheMJeMash YacTh BBIYUCIUTEIHHOTO
koMmiiekca. OcHoBHBIMU GyHKIHIMS OC SBISIFOTCS yIIPABJICHHE:

a) mpoleccamu (pacupenensaeT pecypc — MPOLECCOPHOE BpeEMs);

0) mamsThIO (pacmpeiensieT pecypc — aJpecHOe MPOCTPAHCTBO OCHOBHOM
aMsTH);

B) ycTpoHcTBamu (pacipeneiseT pecypc — 000py0BaHHE BBOJA — BBIBOJIA);

I') JaHHBIMH (pacupenenseT pecypc — JaHHbIe Win (ailiibl).

Onnoit m3 mepBeix OC 1 mepcoHanbHOro KommbioTepa Obuta JJOC —
JUCKOBasg  omnepanuoHHass cucreMa @upmbl  Microsoft. Ona  u3HAYaIBHO
npennonarana xpanenne OC Ha gucke. Pabory amcka MOXHO (GyHKIHOHATHHO
MPEACTAaBUTH CJICIYIOIIMM 00pa3oMm:

B =

A
4

/ - f :v\_
OnexkrpomarHut  Jlopoxka Lumunnp

Puc.2.2. Cxema quckoBoga

3mech Ha OCH 3aKpeIUIeHO HECKOJIbKO JUCKOB C€ MarHUTO—4YYBCTBUTEIbHBIM
nokpeiTueM. Ha moaBmkHO#M cucTeMe, KOTopas MOMKET MEPEeMeIaTbcsi ¢ TMOMOIIBIO
AJIEKTPOMAarHuTa TOJBKO B PaJHAIbHOM HANPABJICHHUH BIIOJIb MMOBEPXHOCTH JIUCKOB,
3aKpETUICHbl MarHUTHBIC TOJIOBKH, IO OJHOW Ha KaXKIylO MOBEPXHOCTh TUCKOB. Bce
JIMCKWA BpAIIalOTC € KaKOW—TO YIJIOBOM 4YacTtoTod (), MU MArHUTHBIE TOJIOBKH
TUTABAIOT HAa BO3AYITHOW MOAYIIKE Yy TOBEPXHOCTH nuCKOB. Kakmoe pukcupoBanHOE
paauaibHOE TMOJIOKEHUE MAarHUTHBIX TOJOBOK 00pa3yeT Kak Obl IMIMHIP, a Kaxaas
MarHuTHas TOJIOBKA — CBOIO JOPOKKY Ha 3ToM ImiuHzape. Kaxnas mopoxkka mpu
3anucy MHQpopMaIuu pa3oUBaeTCs Ha CEKTOpa OOBIYHO JIJTMHON 512 GaiT.

B JIOC 6wuia npunsita ¢aitnoBas cucrema FAT (File Allocation Table —
Tabynuiia pacrpeaenenus ¢ainos). Ha cucreMHOM nrcke Ha HYJIEBOM HMJIWHIPE HA
HYJIEBOW JIOPOXKKE B TIEPBOM CEKTOpE pazMeraercs uHpopmMaius o popMare Jucka u
0 MeCTe TOJOXKCHHS Ha JHUCKE MpOorpaMMbl TEpBOHAYAIBHOW 3arpysku. [lamee
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pacnonaratorcs ae tadbiuubl FAT, xotopelie pazouBarorcss Ha 12—, 16— wnm 32—
OUTHBIC SIUCUKHU, B HUX XPAHATCS HOMEpa KJIacTepoB, oOpazyromux ¢aiinsl. Knactep
— 3TO HAaUMEHbIIUI 00BEM MaMsATH, OTBOJUMBIN [ (aiina Ha aucke. i JUCKETbI
pa3Mep Kiactepa 0ObIYHO PAaBEH pa3Mepy CEKTopa, a JAJig OONbIIMX TUCKOB pa3Mmep
KJIACTEPa MOXET COCTaBJIATh HECKOJBKO CeKTOpoB. MDaiim — 310 HaOOp NaHHBIX Ha
BHEIIHEM HocuTesne uHpopmaiuu, HanpuMmep Ha aucke. Co3maroTcs JIBe TaOIMIIbI
FAT pna OGonpliedt HaleXHOCTH W OOECNEYeHUsT BO3MOKHOCTH BOCCTaHOBJICHMSI
ClydaiiHO yaaneHHbIX ¢aitsioB. OOblyHO HHQOpMamus 00 yaaleHHBIX (ailios
CTUPAETCS TOJIBKO U3 MEPBOM TaOIHUIIBI.

3a tabnmunamu FAT unmer kopHeBO# karajor, B KOTOPOM ISl KaKaoro daiia
oTBonuTca Omok B 32 OaifTa, KyJa 3amuchiBarOTCsA HHGOpManuss 00 WUMEHU H
pacmupenuu (aiina, ero aTpuOyThl, pa3Mmep, AaTra CO3JAaHHUS W HOMEp IEPBOTO
kjactepa (aitna. B atoil sueiike Tabmuupel FAT 3anmceiBaeTcs ciaeayromuid HOMEp
Kjactepa ¢aina U T.J., OKa HE MOABUTCS CHELUalbHAs 3allCh, O3HAYAOIIAs
nocineaHuil kiactep (aitna. Bece ocrambHble KaTalorn AMCKa MPEACTaBISIOT cOOOM
00bIuHbIE (paiiyibl C IJIMHOM, KpaTHOUM 32 GaliTaM, U criel[uaIbHbIM aTpuOyTOM (aiina
— KaTaJIOrOM. 3a KOPHEBBIM KaTajoroM 0 KOHLA JMCKa CleayeT o0JacTh AaHHBIX,
KyJia ¥ IIOMEIIAI0TCS BCe (paiiibl.

Btopoi#t ocHoBHO# ocoO6eHHOCTRIO JIOC OBIT TEKCTOBBIA PEXUM PabOTHI
JUCIUIes, KOT/la Bech dKpaH pa3zbuBajcs Ha 25 cTpok mo 80 CMMBOJIOB B KaXKIOi
cTpoke. B BujeonaMaTu asisi Kaxka0ro CUMBOJIa 3KpaHa OTBOJMIIOCH JiBa OaiiTa: oJuH
JUIsl XpaHEeHUs KOJa CHUMBOJIA, a BTOpOW — s aTpuOyTa. B arpubyre XpaHuiach
uH(dopMaIms o BeTe CMMBoOJIA U 11BeTe (hoHa. Beero morno ObITh 16 BETOB CHMBOJIA
u 8 neToB (pona. OauH OUT OTBOJWJICS JJIsI BO3MOXKHOTO mMuranus cumBoja. JJOC
BIIPSIMYIO HE MOJIEpKUBaia rpauueckuil pesxuM paboThl AUCILIES.

Tperbst 0COOCHHOCTBH 3aKIIOYajach B TOM, YTO Ka)XIOW MpPOrpaMMe MOYKHO
ObLTI0 BRIICIATH HEe Oosiee 640 KOalT omepaTuBHOW MaMATH U BCS 3Ta MaMATh ObLIa
JOCTyMHA KaXAOW MporpaMme. OJTO MPHUBOJWIO K OYEHb HEYCTOMYMBOHM paboTe
camoit OC. JIro0as mpukiaaHas nporpamma moria Hapymuts padory HOC u, kak
CJIE/ICTBHE, OCTAHOBUTH padOTy KOMIIbIOTEPA.

Crnenymoomed MHUPOKO PACHPOCTPAHEHHOM OMNEPAMOHHOM CUCTEMOU cTajia
Windows Toii e ¢upmbl Microsoft. Dta cucrtema u3HayaabHO JOJDKHA OblIa
pabotatb B TpaduuecKOM pEeXHME, XOTs B HEH M COXpaHUIACh TOJJEPIKKA
TEKCTOBOTO pekuma paboTel aucruies. OcHOBHOM pexum padbotel sToit OC —
3aLUIICHHBIN PeXUM, KOTJa KakJJ0M MporpaMMe BBIJIEISIETCS CBOSI 00JIaCTh MaMSTH
Y HHMKaKas Jpyrasi IporpaMma He MOKET TyJa HUYEro 3amucaTh Win NpOYUTaTh. ITO
CTaJI0O BO3MOKHBIM B CBSI3M C TOSIBIIEHHEM HOBBIX mporeccopoB Intel 386, 486 u
[TenTHYM, KOTOpBIE CTAJIN NOJACPKUBATH TAKUE PEKUMBI PAOOTHI.

OcHoBy pabotbl cucteMbl Windows cocrtaBisier mpouecc 00paboTKu
COOOIICHMH, KOTOPHIMU OOMEHUBAIOTCS OKHA (0TCI0a U Ha3BaHue Windows — OkHa).
B atoit OC moxer ObITh 10 65535 paznuyHbIX BUAOB cOOOIIEHNN U 10 65535 okoH
Pa3IUYHBIX TPOIPAMM.

Hauunas c Bepcuii Windows NT/2000/XP, sra OC crana noaaepXuBaTh
Hapsay c ¢aiinoBoil cucremoit FAT (aiinoByto cucremy NTFS, kotopas Obuia

16



pa3zpaboTaHa Il KOMIIBIOTEPOB, padOTAIOIINX B CETH, IIE OUCHb BaXKHOE 3HAUCHUE
MMEET 3aluTa HH(POpMaIKU OT HECAHKIIMOHUPOBAHHOTO JJOCTYTIA.

Kak u mobas npyras cucrema, NTFS nenuT Bce mpocpaHCTBO Ha KJIACTEPHI.
NTFS noanep:xuBaet noyTu Jr00bie pa3Mephl KiiactepoB — oT 512 Gaitt no 64 Koaiir,
CTaHJIaPTOM K€ CUUTaeTCs KiacTep pazmepom 4 Koair.

Juck NTFS ycnoBHo aenutcst Ha nBe yactu. IlepBoie 12 % aucka oTBoaatcs
noJ Tak Ha3piBaeMyrd MFT-30Hy — mOpocCTpaHCTBO, B KOTOPOM pPacHoJiaraercs
meradaitn MFT. 3anuce kakux—nmOO JaHHBIX B ATy 00JlacTh HEBO3MOXkHa. B
cBoOOHYI0 yaTh MFT—30HBI HMYEro HE 3aluChIBA€TCA — 3TO JENAeTCs ISl TOro,
4TOOBI CaMblil TJIaBHBIN, ciTy>keOHbIi (aitn (MFT) He dhparmerTrpoBasics npu cBoem
pocte. OctanpHbie 88 % AKMCKa MPENCTaBISAIOT cO00W OOBIYHOE MPOCTPAHCTBO JIJIS
XpaHeHust Gaiios:

(/— MFT sona  (cofga, TROpETHYECKH, pacTeT MFT)

| I MecTo nog g afAne I Mecro nog & aRaw
MET Konna nepesix sanncen MET

Puc.2.3. Pacnipenenenue qucKoBOro MpoCTPaHCTBA

CBoOomHOE MeECTO JMCKa BKJIIOYaeT B ce0s BCE (u3MUECKH CBOOOTHOE
IIPOCTPAHCTBO — HeE3amoiaHeHHble Kyckh MFEFT—30HBI Tyna TOXE BKIHOYAIOTCS.
Mexanusm ucnonb3oBanust MFT—30Hb1 TakoB: Korna (aiibl y>ke Hellb3s 3alUChIBATD
B 00bIgHOE mpocTpancTBO, MFT—30Ha mpocTo cokpamaercsi, 0CBOOOXAash TaKUM
obpazom Mecto s 3anucu (daitnos. [Ipu ocBoOOkAeHNN MecTa B OOBIYHOM 00J1acTH
MFT 30Ha MOXET CHOBa PaCIIMPUTHCH.

Kaxnpiii snement NTFS cucremsl mpeactaBiser coboil dain — gaxe
cinyxxkeOHas undopmanus. Cambiii rnaBabiid (aitn Ha NTFS nassiBaetcss MFT, winmn
Master File Table (o6mast Tabnuna daitioB). Umenno on pasmemaercs B MFT —
30HE W MPEJCTAaBISAET COOOM LEHTPAIM30BAHHBIM KaTaJlOl BCEX OCTaJbHBIX (hailjioB
JUCKa W, KaKk HHU MapajokcanbHo, cebs camoro. MFT mnopenen Ha 3amucu
¢dbukcupoBanHoro pasmepa (o6pruHo 1 KOailT), W Kakmas 3amuch COOTBETCTBYET
KakomMy—ubo (aitmy (B oOmmiem cMmeicie 3toro cioBa). [lepseie 16 daiinoB HocsT
CITy>KEOHBI XapaKTep W HEJOCTYITHBI OMEpPAllMOHHOW CHUCTEME — OHMU HA3bIBAIOTCSA
MeTadaitiamMu, npuyeM camblii mepBbld Metadaitn — cam MFT. Dtu mepseie 16
anemenToB  MFT — eauHCTBEeHHas dYacTh JAWCKa, HMEIOMas (HUKCUPOBAHHOE
noJio)keHue. MIHTepecHo, 4To BTOpas KOIMS NEPBBIX TPEX 3alMUCEN ISl HAAEKHOCTH
(OHM OYEHb BaXXHbI) XpaHHUTCS POBHO mocepeauHe aucka. OcrampHoit MFT—(aiin
MOJKET pacroyiaraTtbCs, Kak 1 000 Apyroi ¢aiii, B IPOU3BOJIbHBIX MECTaX JIUCKa —
BOCCTAHOBUTH €r0 IOJOKEHUE MOXHO C IMOMOIIBIO €r0 CaMoro, «3alelMuBUIMCH» 3a
CaMyr0 OCHOBY — 3a nepBbii anemMeHT MFT.

Hrak, y cucremsl ectb (aitnel — 1 HUYero kpome ¢ainoB. UTo BKIIIOYAET B
cebst ato moHstue Ha NTFS? Ilpexne Bcero o0si3aTeNbHBIA IJIEMEHT — 3alKCh B
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MFT, Benw, kak ObUTO CKa3aHO paHee, Bce (ainbl nucka ynomuHatotcs B MFT. B
TOM MECTE XpaHUTCsA Bcs uHpopMmaius o (aiine, 3a MCKIIOUEHHEM COOCTBEHHO
JTaHHBIX: UM (aiina, pa3Mep, MOJIOKEHUE HA JUCKE OTIEIbHBIX (PparMEeHTOB U T.[.
Eciu nana unpopmauuu He xBartaer oaHol 3amucu MFT, To ucnonb3yrorcs
HECKOJIbKO, MPUYEM HE 0053aTENbHO MOAPSII.

OnuroHaNIbHBIA JIEMEHT — MOTOKHU JaHHBIX (paitia. Bo—mepBrix, ¢aiin MoKeT
HE MMETh JIAaHHBIX — B TAaKOM Clly4ae Ha HEro HE pacXoAyercs CBOOOJHOE MECTO
camoro aucka. Bo—BTopsix, (haiim MOXKET UMETh HE O4eHb OOJbINoN pasmep. Torna
UJET B XOJI JIOBOJIBHO y/JauHOE pelleHue: NaHHble Qaitna xpansrces npsmo B MFT, B
OCTaBILIEMCSI OT OCHOBHBIX JJAHHBIX MECTE B mpeaenax oaHou 3anucu MFT.

JIOBOJILHO MHTEPECHO OOCTOMT JeN0o U ¢ AaHHbIMU daiina. Kaxaeii daiin Ha
NTFS B o0memM—T0 MMeeT HECKOJIbKO aOCTPAaKTHOE CTPOCHHME — Y HEro HeT Kak
TaKOBBIX JIJAHHBIX, a €CTh MOTOKM (streams). OJWH K3 MOTOKOB MMEET MPUBBIYHBIN
HaM CMBICHT — JaHHble ¢aiina. Ho 6oapmmHCTBO aTpulyToB daiina — ToXe MOTOKH!
Takum oOpa3om, mosrydaeTcs, 4To 06a30Basi CyIIHOCTh (aiiia TOJBKO OJHA — HOMED B
MFT, a Bc€ ocTaibHOE ONILIMOHAIBHO.

NTFS — orka3zoycroiiunBas cucrema, KOTopasi BIIOJHE MOXKET MPUBECTH CeOsl B
KOPPEKTHOE COCTOSIHME€ TIpU MPAKTUYECKH JIOOBIX pealbHbIX cOoax. JlroOas
coBpeMeHHas (aiiyioBasi cucTeMa OCHOBAHA HAa TaKOM IMOHSTUH, KaK TPAH3AKIMA —
JENCTBUE, COBEPILIAEMOE IIETMKOM M KOPPEKTHO WJIM HE COBEPIIIaeMOE BOOOIIIE.

NTFS noanepxuBaeT aBTOMaTHYeCKOe cxkatue U mudpoBaHue ¢(ailsioB u
pasrpaHUYMBACT MpaBa JIOCTyMA K (aitiam.

[IpuBenem mpocTteHbKu TpuMep paboThl ¢ moTokoMm dainos. Habepute B
KOMAaHJIHOW CTPOKE ONepaTop:

Echo Stream—NTFS > testl.pas:stream
B pesynprate OymyT co3man (aitnm testl ¢ pacmmpenwem pas HYJIEBOW JJIWHEI.
Opnaxo, eciu Tenepb HabpaTh KOMaHy

More < testl.pas:stream ,

TO Mbl YBUIUM Ha 3KpaHe cTpouky — Stream—TNFS. D10 3HauuT, 4TO0 MMS NOTOKA
OTZIENSeTCS OT UMEHM (paiiia IBOETOUHEM.

B Hacrosmee BpeMs HIET TMOCTOSHHOE PACUIMPEHUE BO3MOKHOCTEMN
OMEpallMOHHON CHUCTEeMBI. JTO Kacaercs paboTel B cetu MHTepHer, co3naHus
pacnpeeNieHHbIX NPUJIOKEHUM nJs paboThl ¢ 0a3aMu JaHHBIX, HCIOJb30BaHUS
npeacTaBieHus JaHHbIX Ha sa3bike XML, rexnonorun .NET FrameWork u T.1.

3. OCHOBBI AJITOPUTMHU3ALINU U PABOTA B DELPHI

3.1. Ocnoewvt npozpammuposanus

[IporpaMmmupoBanue — 3TO MPOIECC CO3AaHUs MPOrpaMMbl, KOTOPBIM MOXET
OBITH MPEJICTABJICH JJIs PEaJbHBIX MPUIIOKEHUN MOCIEI0BATEILHOCTHIO CIEAYIOIINX
1aroB:

1. ®opmynupoBaHue TpeOOBaHUM K ITporpamMmme.

2. Pazpabotka anroputma.

3. KoaupoBaHnue (3anuch aaropuTMa Ha si3bIKe IPOrpaMMUPOBAHMUS).

4. Otnanxa.
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5. TectupoBanue.
6. Co3ngaHue CipaBOYHOW CUCTEMBI.
7. Co3pmaHue yCTaHOBOYHOIO JUCKA.

Omnpenenenue TpeOOBaHUI K MpOrpaMMe — OJIMH M3 BAXKHEWILIUX HTAroB, Ha
KOTOpPOM MOAPOOHO OMHCHIBaeTCA MCXOAHAs HHPopMauusa, QOpMyIHpPYIOTCA
TpeOOBaHUSI K PE3yJIbTATy, OMPEEISICTCS MOBEIEHUE MPOrPaMMbI B OCOOBIX CIIydasix
(HampuMep, MpHU BBOJIE HEBEPHBIX JIAHHBIX), pa3padaThIBAIOTCS JUAJIOTOBHIE OKHA,
o0ecreynBaoIIre B3auMOICHCTBUE MOJIb30BATENS U IPOTPAMMBI.

Ha »Ttane pa3pa®oTku anropuTMa HY>KHO OINPENCIHUTh IOCIEA0BATEIbHOCTh
JCUCTBUM, KOTOPBIE HAJNO BBINOJHUTH I IOJy4YeHUs pe3yibrara. Eciau 3amada
MOXKET OBITh pellleHa HECKOJbKUMU CHOCOO0aMM U, CJIEJI0BaTEIbHO, BO3MOKHBI
pa3Iu4HbIE BAPUAHTHI AITOPUTMA PELIEHUS, TO IPOTPAMMHUCT, UCIIOJIb3Ys] HEKOTOPBII
KpUTEPHUIl, HampuUMep CKOPOCTh pEIIEHUs aJIropuTMa, BbeIOMpaeT Hauboiee
nojaxojsiiee pemieHue. Pe3yiapTatom sTama pa3pabOTKU  alNTOpPUTMA  SIBISETCA
oJIpOOHOE CIIOBECHOE OMMCAaHWE aTOPUTMA WM ero O6Jok—cxema. s mocTpoeHus
CXEMBbI aJITOPUTMa MOTYT MCIOJIb30BATHCS CIAEAYIONINE rpaduueCKUe SJI€MEHTHI:

1. Hauano u koHen asniropurma

1 2

2. JIuHEeWHbBINA OJIOK

’733(=Sin(x)

3. BBox — BeIBOJI MH(OpMaALIUK

4
Bson
N, X

4. bnox pa3BETBIEHUS AIITOPUTMA

Ha s
X>B
Her
5. BbI30B oaIporpaMmsbl
6
Gaus(A,n)
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6. Opranuzanus [UKJIOB

Teno nukia
L 1

Puc.3.1. I'paduueckue 3eMeHTHI alrOpuTMa
Crnenyetr mOMHUTH, YTO JIMHUU TEpPEavn YIPABICHUS MEXKIY OJIOKAMH CXEMBI
MOT'YT HE UMETh CTPEJIOK, €CJIM YIPABJICHUE NEPEAACTCS CBEPXY — BHU3 WIIM CIIpaBa
HaJIEBO.
[IpuBenem cxemy airopuTMma Jyisi pelieHus: Caeayromen 3aaaun: Heo0X0uMo

n
paccuuTarh TaONMIly 3HAYEHUH (QYHKIUU y = Z sin(i : x)/ (i —J ) mist a<x<b.
i=l, i#]
Illar yBemmuenus nepeMenHoit X pasen 4, = (b —a)/10.

1
2
/3130;[ n,a,b,j /

3 —
Xx=a [~ IloaroroBska 1uKia 1mo x
h=(b-a)/10 — )
_.-| Hoxaroroska nukia 1o i
— 4 PR .
Y= ' _-|_Opranusanms 1yKia 1o 1

5 ‘ 8
1= BriBog
X,y
9

’7 x=x+h

7 Her

y=y+sin(ix)/(i-})

<&
<
4

Puc.3.2. ITpumep cxemsbl aliroputma

[Tocne Toro kak onpeneneHsl TPEOOBAHMS K TPOTPAMME U COCTABIIEH aJTrOPUTM
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pELICHHsI, aJrOPUTM 3alMChIBAETCS HA BBIOPAHHOM S3BIKE NPOrpaMMHpOBaHus. B
pe3ysbTare MOJTy4YaeTcsl UCXOHAs IporpamMmma.

Otnanka — 3TO Tpoliecc MOUCKa U ycTpaHeHus: omuOok. [lpakTuuecku HuU
OJlHa MporpamMma He ObUIa HamucaHa cpa3y 0e3 ommubok. OmuOku B Mporpamme
pa3ieNnsioT Ha JIB€ TPYNIbl: CHUHTaKcU4yeckue (ommOKM B  TEKCTE) U
anroputMuueckre. CHUHTaKCUYeCcKHe OIMOKM — Hauboyiee JIErKO YCTpaHseMble,
OOJIBIIMHCTBO WX BBISBISIET TPAHCIATOP HA ATare KOMIUJISIUU. AJITOPUTMUYECKUE
OIUOKK OOHAPYXKUTH TPyAHEE. DTal OTIAIKA MOXKHO CUMTATh 3aKOHUYEHHBIM, €CIIU
porpamMma MpaBWJIbHO pabOTaeT Ha OJJHOM—IBYX HaOOpax BXOIHBIX JAaHHBIX.

OTtan TeCTHUPOBaHUS OCOOEHHO Ba)KEH, €CJIM BbI IpeIojiaraeTe, YyTo Ballel
nporpamMmoil OyayT mojb3oBaThes Apyrue. Ha aToM sTamne ciegyer nmpoBepUTh, Kak
BeleT cebs mporpaMMa Ha Kak MOXKHO OOJBIIEM KOJHWYECTBE BXOJHBIX HAaOOpPOB
JAHHBIX, B TOM YHCJIE U HAa 3aBEIOMO HEBEPHBIX.

Ecnu npeanonaraercs, 4To NporpaMMoM OyIyT IMOJb30BaThCAd IPYrUe, TO
00s13aTeTbHO HY>KHO CO3/aTh CIPAaBOYHYIO CHCTEMY MU OOECHEUUTH IMOIH30BATEIIO
yAOOHBIM AOCTYN K CIPaBOYHOM HMH(OpManMU BO Bpemsi paboOThl ¢ mporpammoi. B
COBPEMEHHBIX IporpamMmax CIpaBoyHas HHQpopMalus MOpeacTaBiserci B (dopme
CHM- wnmu HLP—daiinos. Ilomumo crpaBouyHoi MHGOpMAIMKM, JOCTYI K KOTOPOH
OCYLIECTBJISIETCS. M3 NPOrpaMMbl BO BpeMs €€ paboThl, B COCTAaB CIPABOYHOU
CUCTEMBbl BKJIOYAIOT MHCTPYKLUUIO MO YCTAHOBKE (MHCTAUIALMKM) TPOTPaMMBI,
KoTtopyro odopmisitoT B Buae Readme—daitna B omaom u3 dopmaros: TXT, DOC
nnu HTM.

Jis  pacmpocTpaHeHuss — IporpaMmbl  HeoOXoaumo  OyaeT  co3JaTh
yctaHoBO4YHBIM Juck wmwin CD-ROM g Toro, 49toOBI IMOJB30BaTEIb MOT
CaMOCTOSITENIbHO, 0€3 MOMOLIM pa3paboTyHKa, YCTAaHOBUTH IMPOrpaMMy Ha CBOMU
KoMIptoTep. OOBIMHO MOMHUMO CaMOM MpPOrpaMMbl Ha YCTAHOBOYHOM JHUCKE
HaxomsTcs (paiimpl  crpaBOYHOM HHGOpPMALMM W HMHCTPYKIUS TIO0 YCTaHOBKE
nporpammsel (Readme—gaiin). Cnenyer yduTbiBaTh, 4TO COBPEMEHHBIE POTPaMMBI, B
TOM umuciie pazpadotanHbie B Delphi, B OonbpliuHCTBE ciiydaeB (32 HCKIIOUYECHUEM
CaMbIX IMPOCTBIX MPOTrpaMM) HE MOTYyT OBbITh YCTAHOBJEHbI HA KOMIIBIOTED
I10JIb30BaTENs MyTEM IPOCTOTO KOMMPOBAHUA, TaK KaK JJIsl CBOEH pabOThl TPeOyIoT
CrenualbHbIX OMOTMOTEK M KOMIIOHEHTOB, KOTOPBIX MOXET M HE OBbITh Y
KOHKPETHOTO ToJib3oBaTena. [lo3ToMy yCTaHOBKY MporpaMmbl Ha KOMIIBIOTED
M0JIb30BaTElIs JOJIKHA BBIMOJIHATH CHEIMalIbHAs MMporpaMMma, KOTopasi MOMeIlaeTcs
Ha YCTaHOBOYHBIN TUCK. DTa mMporpaMmMa J0JI)KHA NPOBEPSTH MpaBa MoJIb30BaTEN Ha
YCTAHOBKY KOHKPETHOM mporpaMMbl WJIM Hakera nporpamMm. Kak mpaBuio,
YCTAaHOBOYHAsI NMPOTpaMMa CO3/A€T OTIAEIbHYI0 JUPEKTOPHUIO JUISl yCTAHABIMBAEMOM
IPOrpaMMbl, KOMUPYET B HEE HEOOXOAUMBbIC (ailibl M, €ClW HaJ0, BBITIOJIHSET
HAaCTPOWKY ONEPAMOHHOM CUCTEMBI ITyTEM BHECEHUS JIONOJHEHUN U U3MEHECHUU B
peectp. Ilpomecc co3zmanus ycraHoBouHoro aucka (CD-ROM) ocymectBisercs
00BIUHO MpHU MoMoIIU Bxosmiel B coctaB Delphi yrunuts! InstallShield Express.

3.2. Ilpozpammuposanue 6 cpeoe Delphi

Delphi — 310 cpena Bu3yallbHOTO MPOrpaMMHUPOBaHUS Ha OCHOBE si3blka Object
Pascal. Cam s3p1x mporpammupoBanus Pascal Obut co3gan H. Buprom B Hauane 60—x
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TOJIOB MPOIUIOTO BEKa CHEIHAIBHO KakK S3bIK 00ydeHHs mporpammupoBaHuio. OT
BCEX JIPYTUX SI3bIKOB MPOTPAMMHPOBAHUS €0 OTIMYAET CTPOTOCTh B OINPEICICHUH
BCEX IMEPEMEHHBIX M KOHCTAaHT, MOJAYJIBHOCTh  IPOTPAMMHUPOBAHUS, IIUPOKHE
BO3MOXXHOCTH B CO3JJaHUHM COOCTBEHHBIX CTPYKTYp [HaHHBIX, WCIOJIb30BAHHE
00BEKTHO—OPHUEHTUPOBAHHOTO  MPOTPAMMHUPOBAHUS,  OTCYTCTBHE  MAITUHHO—
OpUEHTHUPOBAHHBIX KOHCTPYKIMH (Hampumep, kak B Cu “++1”). Kopnopauus
Borland, xotopasi sBnsiercs pomoHadanbHukoMm Delphi, ¢ camoro Hawana cuenana
CTaBKy Ha BH3yaJlbHO€ OOBCKTHO—OPHUCHTHUPOBAHHOE IPOTPAMMHUPOBAHUE C
MPEOCTaBICHUEM BO3MOKHOCTH palOOThI ¢ JTIOOBIMU 0a3aMH JIaHHBIX M Olepeansa
BCEX CBOMX KOHKYPEHTOB Ha Tapy JeT. B Hacrosmiee BpeMs cHCTeMa
nporpamMmmupoBanus Delphi HE B 4eM HE ycTyIaer mo CBOMM BO3MOYKHOCTSIM TaKHM
si3pIkaM TiporpammupoBanus, kak C++, C#, Visual C++, C—Builder, Visual Basic u

Ap.

Cpeoa Delphi
[Tocne 3anmycka Delphi Ha skpaHe MOSBISIOTCS MSATH OKOH:
rinaBHoe — Delphi 7;
craptoBoit hopmbl — Forml;
penakTopa cBoiicTB 00bekTOB — Object Inspector;
npocMoTpa cnrcka 00bekToB — Object TreeView;
penakropa kojna — Unitl.pas.

7 Delphi 7 - Project?
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Borderwidth |0

Foum1

implementation /
3

Puc. 3.3. Bun skpana nocne 3amycka Delphi:
1 — rmaBHOE OKHO; 2 — OCHOBHO€ MEHIO; 3 — 3HAUKU OCHOBHOI'O MEHIO; 4 — OKHO
IpOCMOTpa JepeBa OOBEKTOB; 5 — OKHO HMHCHEKTOpa OOBEKTOB; 6 — MaauTpa
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KOMIIOHEHTOB; 7 — OKHO IyCTOM (DOPMBI; 8 — OKHO TEKCTa MPOTrPaMMBbI

B riiaBHOM OKHE HaxOJATCS MEHIO KOMaHI, TaHeJIn HHCTPYMEHTOB U MalluTpa
KOMIIOHEHTOB.

OxkHo craptoBoii popmsl (Forml) nipeacrasiser co0oi 3aroTOBKY IJ1aBHOTO
OKHa pa3pabaTbIBAEMOTO NPULONHCEHUSL.

[IporpammHoe oOecrieueHUE MPUHATO ACIUTh HAa CUCTEMHOE U MPHUKIAIHOE.
CucreMHOEe TIporpaMMHOE oOOecriedeHrue — 3TO BCE TO, UTO COCTaBIsET
onepaluoHHyto cucteMy. OcTallbHble TPOrPAMMBI IPUHATO CUUTATH MPUKIATHBIMH.
JIJ1st KpaTKOCTH MPUKIIAHBIE MPOTPAMMBbI Ha3bIBAIOT MPUIIOKEHUSAMH.

Oxno Object Inspector (cM puc. 3.3) — npenIHa3HAYCHO I PEIaKTUPOBAHMUS
3HAUCHUNM CBOWCTB W COOBITUN OOBEKTOB. B TepMuHOIOTHM BU3YyalIbHOTO
MPOCKTUPOBAHUS 0O0BEKMbl — ITO TUATIOTOBBIE OKHA M DJIEMEHTHI YIIpaBiIeHUS (OIS
BBOJIa M BbIBOJIa, KOMAHHbIE KHOMKHU, MEepekaouarenud u ap.). Ceoucmsea obvexma
— 9TO XapaKTEePHUCTUKH, ONPEACTSIONINE BUJ, MOJOXKEHUE U MOBEACHHE OOBEKTa.
Hampumep, coiictea Width u Height 3agaroT pasmep (mmpuny u BBICOTY) (HOPMBI,
cBorictBa Top u Left — monoxxenue Gpopmbl Ha 3kpane, cBoiicTBO Caption — TEKCT
3aroJjIOBKa.

Ha crpanmuke Properties mepeunciensl cgouicméa OObEKTa W yKa3aHBl UX
3HaueHus. Ha crtpanunuke Events nepeuucieHbl cobvimus, Ha KOTOPHIE MOXET
pearupoBath OOBEKT, M 3[€Ch MOTYT OBITh YKa3aHbl METOJbl OOpaOOTKU 3THUX
COOBITHH.

B oxne pemaktopa koma (Puc. 3.3), KOTOpo€ MOMXHO YBHUJIETH, IIEIKHYB
MBIIIIKOW MO 3TOMY OKHY, CJeIyeT HaOupaTh TEKCT mporpammbl. B Hawane paboTh
HaJl HOBBIM ITPOEKTOM 3TO OKHO peJaKTopa Koja coaepKuT chopmupoBanubiii Delphi
mabnoH mporpammbl. [lpu momemieHun 0000 KOMIIOHEHTa Ha (QOPMY TEKCT
IpOrpaMMbl aBTOMATHUYECKHU JOTONHSIETCA OMHCAHMEM HEOOXOIUMBIX OHOIMOTEK
(pazgen Uses) u TtunoB mnepeMeHHbIXx B kiacce TForml. Ha HavanbHOM 3Tame
oOydeHusi mporpammupoBanuio B cpeae Delphi HacTosTenbHO HE peKOMEHIyeTcs
U3MEHATh UMEHA KOMIIOHEHTOB U CAMOMY U3MEHSThH COJIEPKUMOE KJIaCCOB.

Delphi nmns  kaxaoro nOpuiiokKeHUS CO3JaeT HECKOJBbKO —(ailioB  co
CIIEYIOIIUMHU PACIITUPEHUSIMU:

o *.dpr — @aiin ommcaHus NPOEKTa, TJE OMUCHIBAIOTCA Bce (OPMBI TMPOEKTa
(Projectl.dpr);

e *.pas — ¢aitn moayns Unit, KOTOPBIH SBISETCS TEKCTOM MPOTPAMMBI JIJIsI JaHHOU
¢opmer Form1 (Unitl.pas);

o *.dfm — ¢aiin onucanus ¢opmsl u ee kommnoHeHT (Unitl.dfm). On moxer
XPaHUTHCS KaK B BUE OMHapHOro ¢aiiia, Tak U B BUAE TEKCTOBOro (aiina;

e *.res — pecypcHbIl (aiii, re XpaHATCS 3HAYKH, KQPTUHKH, MEHIO, KOHCTAHTHI,
KOTOpbIie OyayT nmomeniathes B opmy (Projectl.res);

o *.dof — daiin mactpoek mpoekta (Projectl.dof);

e *.dcu — pe3ynbTaT TPAHCIALUUA MOIYJS C pacIIUpeHHeM *.pas, T.€. TEKCT MOIYJIs
B MallTUHHBIX KOJaX;

e *.exe — pe3yJbTaT PeJaKTUPOBAHUS IPOTPAMMBI, T.€. 00BEAMHEHHUS BCEX MOTyJIeH
*.dcu B 0/IHY TOTOBYIO K BBIIIOJIHEHHUIO ITPOTPamMMy.
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IIpyn BbIMONHEHUH JA0OPATOPHBIX PAOOT Ha AHMCKETE CIEAYET COXPaHSITh
TOJIbKO (haiinmel ¢ pacmmpenusmu *.dpr, *.pas, *.dfm u *.res. Ocranpubie (hansl
SBIISIFOTCS paO00YMMU U X MOKHO HE COXPaHSITh.

Cnenyer umeth B Buay, Delphi mogaep:xuBaeT COBMECTUMOCTh TOJIBKO CHU3Y
BBEpX, HO HE HaAoOOpoT. Jpyrumu cioBamu, MporpamMma, HamucaHHas B CHCTEMeE
Delphi 5, 6ynet paborars u B cucreme Delphi 7, HO He Ha000pOT.

Ilpumep nanucanus npocmetiueu npoepammul 8 cpeoe Delphi
JlommycTuM, HaM HAJI0 paccuuTaTh MPOCTEHIIee BhIpAKEHUE ) = sin( ‘cos(x)‘)

st moboro x. Jljig 3TOro Mbl moMecTuM Ha (OpPMY CIEAYIOIIME KOMITOHEHTHI:
Labell — nns manecenus Ha dopmy Tekcra “x="; Editl — ana BBoma 3HaYeHUA X;
Memol — nys BbIBOAA Ha3BaHUs pabOTHI W PE3yibTaTOB BbluMcieHui; Buttonl —
KHOIIKY ¢ TeKcTOM “CtapT”’ AJi 3amycKa Ipolecca BHIYUCICHUS TaHHON (hOpMYJIbI.

JIBaXXIIbI IEIKHYB JIEBOM KJIaBUIIEW MBIIKA 1O ¢opMe, Mbl MOTy4YUM
00paboTUrK COOBITHA CO3/1aHusl (POPMBI, I/I€ OYUCTUM TEKCTOBBIN peaakTop Memol,
3aTeM 3alldIlieM B HEro HOMep J1TabopaTOpHOW paboOThI, (haMUIINI0O U HOMEDP TPYIIIBI
CTYJICHTA, BBITIOJHSAIOMIETO PaboTy. 37eCh KE OYMCTUM I0JI€ BBOJA 3HAYCHUS X —
Editl.

JIBaXkapl IICIKHYB JIEBOK KJIABUIIEH MBIIIK MO0 KHOMKe Buttonl, MbI momydum
odopmiieHHE 00pabOTUMKa HaXKaTUsl ATOM KHOMKU. B HEM ompeaenum nepeMeHHbIe
BEILIIECTBEHHOI'O THUMAa X U ), MPOU3BEJEM BBIYUCICHUE Y U BBIBEJEM pE3yJIbTaThl
BBIUMCIICHUH B TEKCTOBBIN peaakTop Memol.

B pesynpraTe MBI monyuuM creayromuid TekcT wmoxyns Unitl.pas ¢
HEOOXOIMMBIMU MOSICHEHUSMH:

unit Unitl;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls;
type
TForml1 = class(TForm) // Knacc ¢popmbl
Labell: TLabel,
Editl: TEdit;
Memol: TMemo;
Buttonl: TButton;
procedure FormCreate(Sender: TObject);
procedure Button1Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
var
Forml: TForml;
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implementation

{$R *.dfm}

// O0paboTuuk co3znanus Gopmsl

Procedure TForm1.FormCreate(Sender: TObject);

begin
Memol.Clears; //OuncTKa TEKCTOBOTO PEIaKTOpa
Memol.Lines.Add('J/IaGopaTopnas padora 1'); //BbIBOjJ OsICHEHHI
Memol.Lines.Add('Bbimosiani crynent UBanos A.A., rp.320601');
Editl.Clear; // OuncTKa 1oJIg BBOIA

end;

// O6pabOTYMK HAXKATHUS KHOIIKU

Procedure TForm1.Button1Click(Sender: TObject);

var x,y:extended; // OnpeneneHne BEIECTBEHHBIX MIEPEMEHHBIX X U Y

begin
x:=strtofloat(editl.Text); // [lepeBoa cTpOKHM B BEIIECTBEHHOE 3HAUCHUE
y:=sin(sqrt(abs(x))); // Beraucienue y
Memol.Lines.Add('x="+editl.Text+' y="+ // J[lobaBneHrue HOBOI CTPOKU
floattostr(y)); // TlepeBoA BEIIECTBEHHOTO YHUCa B CTPOKY

end;

end.

B naHHOM TekcTe MporpamMMmbl KUPHBIM MIPU(TOM BBIECIEHO BCE, YTO HYKHO
ObUIO HAOpaTh caMOMYy CTYJIEHTY JUJIsl BBIMOJTHEHHS 3amaHus. Bce octanmbpHOE cpena
Delphi no6GaBnser aBromatmyecku cama. Creayer HUMETh BBHUIYy, YTO HMEHA
KOMITOHEHT OTJEJISIFOTCS OT CBOMCTB U METOJI0OB TOYKOM.

B pesynbrare BBIMOJHEHUS MPOTPAMMBI MBI TOJYYUM CICAYIOIIUA BUJ

(bopMbI:
= )[B][%]
Labell w= [1.5 Editl

NadopatopHasa patoTta |
BeinonHun ctynedT Heanoe A4, rp 320601
x=1.5 w=0,940719333741 444

Memol
T~

.................................

...............................

Button1
Puc.3.4. ®opma npocreiiniero npumepa
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4. BASOBBIE 2JIEMEHTBI DELPHI

4.1. Angpasum cpeowvt Delphi

Hns 3amucu  mporpammbl B Delphi MOXHO HCMONB30BaTh ClEIYIONINE
CUMBOJIBI:
1) OyxBbI TaTHHCKOTO andaButa A—Z, a—z (52 cumBoa);
2) apab6ckue nudpsr ot 0 10 9;
3) crernuaibHble CUMBOIIBL - ., ;3 * /-+=()[]{}~1@#$% " & * “<>?
4) 6ykBsI pycckoro andaBura A—Sl, a—s (64 cumBona). Ux MOXHO MCITOJIB30BATh
TOJIBKO B TEKCTOBBIX KOHCTAHTaX ¥ KOMMEHTApPHSIX.

4.2. Koncmanmot

KoHcTaHThl MOTYT OBITH pa3HOTO THIIA:

1) memsie — 1, -12, 1048;

2) BemecTtBeHHbIE — 1., -0.25, 0.25E-3 — 3KkBUBaJICHTHO 0,25%10°;

3) noruueckue — True — uctuna u False — moxp;

4) cumBosbHBIE — ‘a’, 'Q’, #82 (cumBon # o00O3HAYaeT HA4YaIO CHMBOJIBHOU
KOHCTaHTHI, a 82 — HOMEp CUMBOJIa B KOJOBOU TabJIHUIIE);

5) crpokoBbie — Anroput™m’. Eciin B CTpOKY BXOAMT CHUMBOJI anocTpoda, To oH
3aIMCHIBACTCA ABAXbl, HAIPUMED, 3anuCh /oM *’27° SKBUBaJIEHTHA CTPOKE —
Howm ’27,

6) mectHaanarepuunbic — $A8, $FB3E, 3meck cumBonm $ oOo3HawaeT Havaio
HIECTHAAUATEPUYHON KOHCTAHTBHI.

4.3. Ilepemennvie

Nms mepemeHHON NOMKHO HAauMHATHCA ¢ OYKBBI M cojiepxkaTh He Oomnee 127
an(aBUTHO—LIM(PPOBBIX CHMBOJIOB, HO 3HayallUMH OyAyT TOJIbKO mepBble 63
cumBoiia. Hanpumep: A4, dw77eaaaabbbb, R 281 — Bce 3T0 nMeHa nepeMeHHBIX.

4.4. OcnoeHnvle munsl nepemeHHbIX

HepemeHHble yejioco muna

[lenble yncma B OCHOBHOM HWCIOJB3YIOTCS JUJIE HYMEpPAlWMd W WHICKCALMU
pa3MuHbIX JaHHbIX. OHM HE MOTyT HMETh JpoOedl u, Hampumep, IMpHU
LEJIOUYUCIICHHOM JielieHun 3 Ha 2 pe3yiibTatoM Oynet 1enoe uucio 1. [lepeuncium
STHU TUIIBIL:

1) Byte. Llenoe uncno ganHoro Tuma 3aHuMaeT B namsatu OBM 1 6aiiT, u oHO
BCErJa IMOJIOKUTENIBHO, T.€. €ro 3Ha4eHus JexaT B auarna3zoHe ot 0 go 255.
[lepemeHHble 3TOrO THUMA MOXHO OOBSBUTH B pasjliele IEePEMEHHbIX
CICAYIOIUM 00pa3oMm:

Var a, bl, Q32e:Byte;

3nech OOBsIBIEHBI Tpu NepeMeHHble Tuna Byte. I[lepemeHHbie oTaenstoTcs

Ipyr OT JApyra 3amsiTbiIMH, a THUI OTAENSETCS OT CIUCKA IEePEMEHHBIX

JBOETOYUEM;

2) ShortInt, unu kopoTkoe nenoe. Yucio AAHHOrO TUIA 3aHUMAET B MaMSTH
TOKE OJUH 0ailT, HO CTapUINi JBOMYHBIN pa3psl OTBEAEH Il 3HaKa yucna. 0
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3)

4)

S)

6)

7)

COOTBETCTBYET TMOJOXHUTEIBbHOMY YHCIy, | — OTpUUATEIbHOMY YHUCIHY.
Huanazon 3HaueHuit ot -128 mo 127. HHTepecHO OTMETUThH, YTO
OTpUIlaTeIbHBIE  II€JbIE  4YHMCJIa XpaHATCA B  BHJE JIONOJHEHUS K
MOJIOKUTEITLHOMY YUCITY. Hamnpumep, MTOJI0KUTETILHOE YHCIIO
14(10=000011102)=0E;5, a oTpunartenpHoe 4ucio -14(;, OyaeT BBIIIANETH
CIEAYIOIUM 00pa3oMm:

100000000

- 00001110

111 10010(2): -14(10): F2(16).

D10 mno3BoyisieT DBM He BBINIOJIHATH OINEPALMI0 BBIYUTAHUS IIEJIBIX
yucena. B mro0oM citydyae 1enble yMciia BCerJa CKIQAbIBAlOTCS, a Pe3yJbTar
Bcerga OyJeT TMpaBWIBHBIM 32 CYET 0coOoro crmocoba XpaHeHUs
OTpHUIIATEIBHBIX YHCEIT;

Word. Llenoe momoxuTeabHOS YUCI0 JAaHHOTO THUIA 3aHUMACT B mamMsatu DBM
2 GaiiTa 1 MOKET IPUHUMATh 3HaYeHHs B 1uamna3zoHe ot 0 10 65535;

Smalllnt. I{emoe uyncno manHOrOo THMHa 3aHMMaeT B mamsatu DBM 2 Oaiita u
MOXET IPUHUMATh 3HAYEHHUS B AUara3oHe ot -32768 no 32767,

Integer unu LongInt. B nepBeix Bepcusix Delphi tun Integer 3anmman 2
OaifTa, HO HauuHas ¢ Delphi—4 nepemeHHbIe 3TOTO THUIA 3aHUMAIOT B NMaMATH 4
OaifTa, Tak ke kak u Tun LongInt. JlnanazoH 3HaYe€HMI LEJIBIX YUCET JISKUT B
uHTtepBaie ot -2 147 483 648 no 2 147 483 647,

LongWord win Cardinal. Ilenoe monoXXuTEIbHOE YHUCIO JAHHOTO THIIA
3aHuMaeT B naMatu DBM 4 Gailita 1 MOXKeT IpUHUMATh 3HAYCHUS B TMATIa30HE
ot 0 10 4 294 967 295;

Int64. Llenoe yncao JaHHOrO THIA 3aHUMAacT B naMsaTu DBM 8 Oalita u Moxer
NPUHMMATH 3HAYCHHMS B Auanasose ot -2 1o 2%-1.

HepeMeHHble eeulecmeerHHoco muna
BGHICCTBCHHBIG qucila — 3TO 4YuCiida, KOTOPBIC MOI'YT UMCTb I[pO6HYIO HacCTb

yuciia. BenmecTBeHHBIC TUIIHL:

)

2)

3)

Single. Ilepemennbie 3TOr0 THMNa 3aHMMalOT B mamsaTu 4 Oairta. /(namazon
TpEJICTABIICHNS YKCeN JIeXHUT B uHTepBane oT 1.5-10™" no 3.4-10°°. Tounocts
MpeACTaBICHUS TAKUX YUCEN JOCTUTAeT 6 AECATUYHBIX Pa3psIoB;

Real48. Panee »ToT TMH HasbiBasics mnpocTto Real u wucnonb3oBancs Ha
KOMIIBIOTEPAX, B KOTOPBIX OTCYTCTBOBAJ MAaTEMaTHYECKHUI COIPOLECCOP.
[lepemenHble 3TOro THIMA 3aHUMAOT B HamsATd 6 Oaifr. [luamazon
MPEJICTABJIEHUS YHUCEN JICKUT B UHTEPBAJIE OT 2,9-10'39 bi (o) 1,7-1038. TodHOCTH
NpeACTaBlICHUs] Takux yucen pgocturaer 10  AECATUYHBIX  Pa3psiOB.
[lepeMeHHbIC JAHHOTO THUIIA Jy4llle HE UCIOJB30BaTh B Mporpamme, Tak Kak
MaTeMaTU4YECKUM compolieccop He paboTaeT ¢ TAKUM MPE/ICTABICHUEM YUCeN U
KOMIWISITOP aBTOMaTUYECKU MepeBoAUT ux B TN Extended;

Double unu Real. IlepeMeHHBIC 3TOro THIA 3aHUMAIOT B MaMATH 8 OauT.
JIMamasoH mpeCTaBICHUs YHCeN JKHUT B nHTepBase ot 5,0-107°2* 1o 1,7-10°%.
To4HOCTh MPE/ICTABICHUS TAKUX YHCEII IOCTUTAET 16 NEeCITUUHBIX Pa3psJiOB;
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4) Extended. 3T0 OCHOBHOM BEIICCTBEHHBIN TUII, MATEMaTUYECKUI1 COMTPOLIECCOP
BCerJa paboTaeT ¢ YUCIaMH, MPEJCTaBICHHBIMA B 3TOM TuIe. [lepemeHHbIe
3TOTO THUMa 3aHUMaroT B mamsatu 10 Oait. Jluama3oH mpeacTaBiICHUS YHCEN
JICKUT B HUHTEPBAJIE OT 3,6-104951 hi (e} 1,1-104932. To4yHOCTH NpencTaBICHUS
TaKWX YUCEJI IOCTUTAET 22 IECATUYHBIX Pa3psaoB;

5) Comp. D10 ycrapeBmuii Thunm Ha 8 OalT ayIs pabOTHI C ILEJIBIMHA YHCIIAMH,
OJHAKO OHW BOCIIPMHMMAIOTCS KaK BEIlIECTBEHHBIE. JIydIlie BMECTO 3TOTO THUIIA
HCITOJIB30BaTh THUII Int64;

6) Tun Currency. OTOT TUI HCHOJB3YyeTCA JUisi pabOThl C JACHEKHBIMU
3HauYeHUSIMU. [lepeMeHHbIe ATOTO TUMA B MaMSITH 3aHUMAIOT 8 OalT. ITO TUI
JAHHBIX C (PUKCUPOBAHHON TOYKOM, MOCIETHUE YEThIPE NECATUYHBIX pazpsiaa
OTBEJICHBI JIJIsl IpoOeit WK B IEHE)KHOM BBIPAXKEHUU — KOTEEK M COTHIX J0Jen
Koreek. Jluama3zoH mpeacTaBlIeHHs 4YHUCEN JIKUT B HHTEpBAIE OT —
922337203685477,5808 no 922337203685477,5807.

CumeoibHblll mun

SAzpik Delphi nomnepxuBaeT nBa cuMmBoNIbHBIX THITa — Ansichar u Widechar.
Tun Ansichar — 310 cumBoIbI B KOaupoBke ANSI, KOTOpBIM COOTBETCTBYIOT UKCIia B
nuariazone ot 0 mo 255; tTun Widechar — 3to cumBosbl B kogupoBke Unicode, um
COOTBETCTBYIOT uncia ot 0 go 65 535.

Delphi noanepxuBaer u Hanbosee yHuBepcanbHbli cUMBOIbHBIA T — Char,
KOTOpBIM SKBUBaJeHTeH Ansichar.

Cmpokosbii mun

CTpoKoBbIE IEPEMEHHBIE MOTYT OBIThH CIEAYIOIIUX TUIIOB:
e ShortString — KOpoTKasi CTpOKa ¢ YHCIOM CUMBOJIOB J10 255,
e AnsiString — JUIMHHAS CTPOKA C YMCIIOM CHMBOJIOB 710 2°'-1,
e WideString — nnuHHas CTpokKa C YHCIOM CHUMBOJIOB 0O 230y KOJIUPOBKOM

UniCode, xorja ka>xaqoMy Koy CUMBOJIa BbIJENsIeTCs Mo 2 OaiiTa.

MOoXHO Takke UCIOoJib30BaTh TUI String. OH M0 yMOJYaHUIO COOTBETCTBYET
Uy AnsiString, eciau sSIBHO HE yKa3aHa MaKCHUMallbHas JJIMHA CTPOKU. B omimsx
TpPaHCIATOPa €My B COOTBETCTBHUE MOKHO TaK)K€ IMOCTAaBUThH TUIT AnsiString.

llepeuucnsemviti mun

[lepeuncnsgembiii THUI onpeaensieTcs KaK MOCJIEIOBATENBHOCTD
UCHTU(UKATOPOB, KOTOPBIE HE TOJKHBI COBIAJaTh HU C KAKUMHU IPYTMMH UMEHAMHU
NEPEMEHHBIX M 3ape3epBUpoBaHHbIMU cioBaMmu Delphi. On onpenensercs B pasaene
tunos. Hanpumep:

Type Tfio=(MBanos, Iletpo, Cunopon);

B nporpamme B pazziesne nepeMeHHbIX, JOIyCTHM, OIIPEAEIUM IEPEMEHHYIO

Var Fio:TFio;

B pasnene neiicTBril mporpaMmMbl MOKHO TOTZA 3alMCaTh:
Fio:=Iletpos;
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Tun ouanazona 3Ha4erHull

Tun puamazoHa 3HaYEHUM MPEACTaBISIET COOOM MOJMHOXKECTBO 3HAUYCHHIA
IIPOCTBIX THUIIOB, IPU 3TOM HAYAJIBHOE M KOHEYHOE 3HAYECHMS DPa3JEIAIOTCA IBYMs
toukamu. Hampumep, Type Tlat=A..z; BxiItoyaeT B ceOs MOJIMHOXKECTBO BCEX
JATUHCKUX OYKB.

Jloeuueckut mun

CymectBytoT uethipe jornueckux tuma: Boolean, ByteBool, WordBool, and
LongBool. IlepemenHble 3TMX TUNOB MOTYT NPUHUMATH TOJBKO JBAa JIOTHYECKUX
3HayeHus: True — uctuHa u False — noxb. 3Hauenuto False cOOTBETCTBYeT HyJIEBbIE
3HAYEHUs TMOJIEM B3THUX NEPEeMEHHbIX, a 3HaueHuro True — JoOble HEHYJEBBIK
3HAYCHMUS.

4.5. Onepauuu Hao nepemeHHbIMU U KOHCIMAHMAMU

Apugmemuueckue onepayuu:
1) + cnoxenue,
2) - BBIUUTEHHUE,
3) * yMHOX€EHHUeE,
4) / BellleCTBEHHOE JICJICHUE,
5) div — uenoduciieHHOE JeNieHue, pe3yiabTaT Bcerja Ieibli, a apoOHas 4YacTh
oTtOpachIBaeTcs,
6) mod — oCcTaToOK OT IEJIOYUCIICHHOTO JIeleH s, Hanpumep, 17 div 5 paBHO 2.

Onepayuu omHoweHus1:

1) = paBHo,
2) <> He paBHO,
3) > Gounblie,
4) < wmeHblIe,
5) >= 0omplIe WIK PaBHO,
6) <= MeHbLIE WIH PAaBHO.

Pe3synpTaTom omepanuu OTHOIICHHS Bcerga OyIeT JIOTUYECKOe 3HAdYeHHE,
Hanpumep 7>9 paBHo 3HaueHuto — False.

Jlocuueckue onepayuu:
1. OR — moruueckoe «wim». Pe3ynprar Tako onepanuy MOKHO IIPEACTABUTH
B BHUJE crhenyromied tabmuubl, e a u b onepanawsl, a T (True) u F (False) —
pe3yabTaThl TOM oneparuu:

a\b |T |F
T TI|T
F T|F

Hamnpuwmep, ecniu a = True, a b = False, To pe3ynbrar oneparuu a OR b Oyzet paBen
True.

2. XOR — HCKIIOYAKONIIEE «WIN» WK CIOXKEHHE MO MOayiw 2. Pesynbrar
TaKOM orepaliyiy MOKHO MPEJICTABUTh B BUE CJICAYIOIICH TaOIUIIbI:

a\b |T |F
T FI|T
F T|F
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3. AND — nornueckoe «u». Pe3ynpTaT Takoi onepanui MOXHO MPEICTaBUTh B
BU/IE CJIEIYIOLIEH TaOJIHLIbL:

a\b |T |F
T T |F
F F |F

4. NOT - noruueckoe oTpullaHue. Pe3ynbrar Takod omnepauud MOKHO
MPEICTaBUTh B BUJE CIEIYIONIEH TaOIUIIbI:

a | Nota
T F
F T

Ilobumnvle nocuueckue onepayuu
[lepeuriciieHHbIE BBIIIE JIOTMYECKHE OMNEPAMM  MOXXHO NPUMEHSTh K
NEPEMEHHBIM HE TOJBKO JIOTMYECKOTO THUIA, HO U K TIEPEeMEHHBIM Iieioro tumna. [pu
3TOM O3THU OIEpalMy TPOU3BOJATCS HAJl COOTBETCTBYIOIIUMHU OUTAMU YHUCEN.
Hampumep, 1 XOR 1 maer xoncranty 0. Mmerorces emie Be JIOrOYecKue MOOUTHBIC
OIEepaLIHN:
e shl — nobutHsli caBur BieBo, HanpuMmep 1 shl 1 paBHo 2,
e shr — moOuTHBIN cABUT BIIpaBo, HarpuMep 16 shr 2 paBHO 4.
B BrIpaxenusix 6e€3 CkoOOK orepaiuu BhIIOJHSAIOTCS B CIEIYIOIEM MOPSJIKE:
1. Not
2. / div mod and shl shr

3. +—orxor
4, =<>><>=<=1n

a
Hamnpumep, BbipaxkeHue y = ho MO>XHO 3allporpaMMHUpoOBaTh Kak y:=a/b/c umu co
-C

ckoOkamu y:=a/(b*c).

5. CTAHOJAPTHBIE ®YHKIIMU U ITOAITPOI'PAMMBI

JIJisi BBITIOJIHEHMSI YacTO BCTPEYAIONIMXCS BBIYMCICHHM W TpeoOpa3zoBaHUM
s3bIk Delphi npegocrapiiser mporpaMMUCTy psiJl CTAaHAAPTHBIX QPYHKIUH.

3HaueHue (QYHKIMHA CBSI3aHO C e¢ MMeHeM. [loaToMy (YHKIIMIO MOXHO
UCIIOJIb30BaTh B KayeCTBE OMEpaH]a BBIPAKEHUSA, HAMPUMEP B MHCTPYKIUU
npucBauBaHus. Tak, YTOObI BHIYUCIUTH KBAJIPATHBIA KOPEHb, TOCTATOYHO 3aIlKCaTh
k:=Sqrt(n), tme Sqrt — QyHKIUS BBYUKUCICHUS KBAJAPATHOTO KOpHI, N —
NepeMeHHasi, KOTOpash COJEPKHUT YHCIIO, KBaJIpaTHBIA KOPEHb KOTOPOrO HAJ0
BBIYHCIIUTD.

OyHKIMS XapaKTePU3yeTCs THUIOM 3HAYEHUS W THUIIOM IapamMeTpoB. Tum
MIEPEMEHHOM, KOTOPOU MPUCBANBACTCS 3HAUCHUE (QYHKIIUHU, JOJHKEH COOTBETCTBOBATH
tuny QyHKuuu. ToyHO Tak e TUN (aKTUYECKOro napameTrpa (YyHKIHH, T.€.
mapaMeTpa, KOTOPBIM YKa3bIBaeTCsA TMpU OOpameHud K (YHKIOWH, JTOJDKEH
COOTBETCTBOBAaTh THUITY (OpMaIBHOrO Mapamerpa. Ecium 3TO He Tak, KOMIIMJISTOP
BBIBOIUT COOOIIIeHHE 00 OIINOKE.

30



OyHKIUA
Abs (x)
Sqrt (x)
Sqr (x)

Sin (X)
Cos (x)
Arctan (x)
Exp(x)
Ln(x)
Random(n)

Random

Exp(b*In(a))

5.1. Mamemamuueckue pynkuyuu
3HayeHue
AOGCOIOTHOE 3HAYCHHE X
KBamgpaTHbIil KOpeHb U3 X
KBanpar x
Cunyc x
Kocunyc x
ApKTaHreHe X
DKCMOHEHTA X
HatypanbHslit morapudgm x

CrnydaiiHO€ 1eJ10€ YUCIIO B AUana3oHe
or 0 o n-1

CityyaiiHO€ BEILIECTBEHHOE YUCIIO B
nuana3one ot 0 1o 1

Bo3BE/ICHHE B CTEIICHD a”

Benuuuna yria TpuroHoMeTpu4ecKkux GyHKUUNA JOJIKHA ObITh BHIPAXKEHA B

padraHax.

5.2. @yukyuu npeoobpazoseanusn

OyHKIMKU MpeoOpa3zoBaHusi HanbOJee YacTO HCIHOJIB3YIOTCS B MHCTPYKIIMSX,
obecrnieunBarONIMX BBOJ U BbIBOJ MH(popManu. Hampumep, 11st TOro 4ToObI BEIBECTH
B noJjie BeiBoja (komrnoHeHT Label) nuamoroBoro okHa 3HaueHHE NMEPEMEHHOW THUMA
real, HeoOXoauMMO TMpeoOpa3oBaTh YHCIO B CTPOKY CHUMBOJIOB, H300paKarONIYIO
JAHHOE YMCIIO. DTO MOXKHO ciaenarh npu nomomu (yskiuu FloatToStr, koropas

BO3BpalIa€T CTPOKOBOC IMPCACTABJICHUC 3HAYUYCHUA BBIPAKCHUA,

YKAa3aHHOTO B

KauyecTBe napameTpa QyHKIUH.
Hampumep, unctpykuusi Labeill.caption:=FioatTostr(Xx) BBIBOAUT 3Ha4YCHUE
nepemMeHHoi x B mosie Labell.

Dyuxyus
IntToStr(k)
Chr(n)
Ord(c)
FloatToStr(x)
FloatToStrF(x,f,k,m)

StrTolnt(s)
StrToFloat(s)
Round(x)

3nauenue gynxkyuu

Crpoka, siBIsIOIIAsCS U300paKeHUeM 11eoro k
CuMBOI1, KO KOTOPOT'O PaBeH n

Kox cumBona C

Crpoka, sBistOIIascs N300paKeHUEM BEIIECTBEHHOTO X

Crpoka, siBIsIONIascS N300pakeHueM BeliecTBeHHOro X. [Ipu

BbI30Be (QyHKUMHM yKaszbiBalOT: f — ¢opmar (cnocob
n300paxkenus, oobryHO — ffgeneral); k — TouHOCTB (HyX)HOE
oOmiee KOJMYECTBO LHUPP); M — KOIMYECTBO LU(p Mmocie

I[GCHTHIIHOﬁ TOYKH
HGJIOG, IMOJTYUYCHHOC N3 CTPOKH S

BGHICCTBCHHOC, IMOJIYUYCHHOC U3 CTPOKH S

[lemoe, mosrydeHHOE IyTEM OKPYIJIEHHWS X II0 H3BECTHBIM
IIpaBUJIaM
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Trunc (x) Lenoe, moxyyeHHOE yTeM OTOpachIBaHUs APOOHOM YacTH X

Frac(x) BemiecTtBeHHoe, mnpeacTaBisioniee co0oil ApoOHYI0 YacTh
BEIIIECTBEHHOTO X
Int (x) BemecTBeHHOE, TpeACTaBisIONIee COOOM IENyl0 dYacThb

BCHICCTBCHHOTI'O X

5.3. /lononnumensHule cucmemmbvie ROONPOZPAMMbBL U PYHKUUU

Hwms npoyedypol unu
dyukyuu
Abort

Halt(CodeError)

DateTimeToStr(Now)

Beep(F,D)

Dec(X,N)

Inc(X,N)

Pred(X)

Succ(X)
FillChar(X,Count,B)
Hi(X)

Lo(X)
LowerCase(S)

UpperCase(S)

SizeOf(X)
Val(S,X,Code)

0dd(N)

Hasznauenue

[Iponieqypa oOKOHuUaHMsS TIpoliecca ©Oe3 CcooOIeHus: 00
OILINOKE

[Iponenypa  BBI3BIBACT  NPEKPALIEHUE  BBINOJHEHHS
porpaMmsl U yctaHaBiauBaeT ko omnoku CodeError
@yHKIMS BO3BpAIlaeT TEKYILIYI0 AaTy U BpPEMs B BHJE
CTpokHU. 3aech GyHKIMS Now JaeT TeKyIIyIo JaTy U Bpems
B BU€e 4-0alTOBOI BETUYNHBI

Oynkius u3 mMoayist Windows mo3BoJIsieT BOCIIPOU3BECTH
3Byk dactrotoii F (repu) wu anurensHOCTBIO D
(MIJLITUCEKYH]T)

[Ipouenypa yMEeHbIICHUSI 3HAYCHUS YUCIOBOU NTEPEMEHHOU
X Ha eIMHUILY, €CJIM HET BTOPOro nmapamerpa, Wi Ha N
[Ipouenypa yBenuyeHHs] 3HAYEHHS YMCIOBOW MEPEMEHHOU
X Ha eIMHUILY, €CJIM HET BTOPOro napamerpa, Wi Ha N
@yHKIHS BO3BpALIAET NPEIBIAYIIEE MOPSIAKOBOE 3HAUYCHUE
YUCJIOBOU NEPEMEHHON X

@yHKIMS BO3BPAIIAET CIEAYIOLIEE MOPAIKOBOE 3HAUCHHE
YUCIIOBOM MEPEMEHHON X

IIpouenypa 3amonHenuss noyisi nepeMeHHod X Count
3HaueHusMH Oaiita B

OyHKIMS BO3BpallaeT CTapimx OalT aByxOalToBOM
nepeMeHHon X

OyHKIMS BO3BpAIIaeT MIQAIMINKA OalT mepeMeHHoN X
@DyHKIMS BO3BPAILAET CTPOKY S, B KOTOPOW BCE JIATHHCKUE
OyKBBI OyAyT MaJCHbLKHUMHU

@DyHKIMS BO3BPAILAET CTPOKY S, B KOTOPOW BCE JIATHHCKUE
OyKBBI OyIyT OOJBIITUMU

@OyHKIMS BO3BpAILAET AJIMHY IepeMeHHo X B OalTax
[Tponienypa nepeBoaa ctpoku S B umucio X. Code — xop
ommbku mnepeBojga. Ecium Code He paBen 0, »3t1a
MEpEMEHHAs 1EeJI0r0 THUMAa YKa3bIBAa€T Ha NEPBBIM ClieBa
CHUMBOJI, KOTOPBIM HE MOKET ONPEAETATh YUCIIO

Oynkuus Bo3Bpamiaer True, eciu aprymeHT N (1eoro
TUIA) UMEET HEYETHOE 3HAUCHUHN
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Move(Source,Dest, [Iponienypa konupoBanusi Count OalT U3 NEpeMEHHOI

Count) Source B nepemeHHyto Dest

Ramdomize [Ipouieaypa WHUIIMANH3AIMKN JAaTYAKA CIyYalHBIX YHCEN,
KOTOpasi TMO3BOJIIET TMOJy4YaTh KaXABIH pa3 HOBYIO
MOCTIEIOBATEIPHOCTh  CIyYalHBIX YHCENl C MOMOUIBIO
¢dbyukiuu Random

6. OIIEPATOPBI DELPHI

6.1. Onepamop npuceausanus

B pe3synbrare BBINOJHEHUS OlepaTopa MpUCBaUBaHUs 3HAYEHUE TEPEMEHHON
MEHSIETCSI — €W IIpucBaWBaeTCsl HOBOE 3HadeHWEe. B 00memM Buje oreparop
MPUCBAWBAHUS BBITTSIUT Tak: Mma : = Buwipaosicenue, tne Hmsa — mnepeMeHHas,
3HAUCHHE KOTOpPOW U3MEHsSeTCS B  pe3yJibTaTe BBINOJHEHUS  OIeparopa
NPUCBAWBAHUS, | = — CHMBOJIBI HMHCTPYKIIMA TPUCBAaWUBaHUS, Bbwipadcenue —
BBIPKECHHE, 3HAUCHUE KOTOPOTO TIPUCBAUBACTCS MIEPEMEHHOM, UMSI KOTOPOH yKa3aHO
CJIeBa OT CHMBOJIA MHCTPYKIIMH MPUCBANBAHUS.

ITpumep:

Y:=a*b/10; S:=’/lom’; F1:= False;

Pe3ynbraT BBIYMCIICHHS] BBIPOKCHUS BCET/a TMPUBOIUTCS K THIY HMEHHU
NEPEMEHHOM U TOJIBKO 3aTEM 3aMKUCHIBAECTCA B MOJIE IEPEMEHHOM.

Kaxnpiii omeparop Delphi 3akanumBaercst TO4koW ¢ 3amaroi (;), 4TO
MO3BOJISIET B OJTHOM CTPOKE MPOrpaMMbl 3alTMChIBATh HECKOIBKO OIEPaTOPOB.

6.2. Onepamop 6e3ycnoenoii nepedayu ynpaeieHus

Omneparop 6e3ycIoBHOM MEepelayn YIIPaBIEeHUS UMEET BHI:

Goto MeTKa;

MeTtka — 3T0 uAEHTU(PUKATOP, ONTMCAHHBIN B pa3zaene MeTok — Label.

Harmpumep:

Label M1;
Goto M1;
M1:y:=sin(x);

Oneparop Goto mepemaeT ymnpaBjieHUE ONEPATOPy C YKa3aHHOM METKOW, B
HameM cinydae M1. Omnepatop, ciaeayronmii 3a Goto, 00s3aTENbHO JOTKEH UMETh
METKy, WHa4e OH HHUKOTJa HE MOJY4YUT ymnpaBieHue. [0 BO3MOXHOCTH CleayeT
n30erath HCMoNb30BaHUs omepatopa Goto, Tak Kak 3TO MPHUBOJUT K CO3aHHUIO
Henh(DEeKTUBHBIX TIporpamm. Ilepeckok BHYTpH TPOrpaMMbl IPHBOJIUT K TOMY, YTO
HY’KHO 3aHOBO OOHOBJIIATH OYEPEbh KOMAaHI, TOTOBBIX K BBITIOJIHCHHIO B TIPOIIECCOPE,
U TepeHacTpauBaTh €ro YyIpaBisiolue perucTpbl. Uem MeHbllle B MpOrpaMme
oneparopoB Goto, TeM BbIlle KBATUPUKALINS POTPAMMHUCTA.
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6.3. Ycnoenwtit onepamop if

OTOT omnepaTop pa3BeTBieHus if B 00111eM ciiydyae UMeeT BU]T

If ycnosue then oneparopl else onepatop?2;
B »T0i1 3anucu 3ape3epBUPOBAHHBIC CIIOBA BBIJCICHBI )KUPHBIM MIPU(TOM, a TO, YTO
MOTYEPKHYTO, MOKET OTCYTCTBOBaTh. PaboTaeT OH cleayrommMm o0pa3oMm: eciu
yCIIOBHE€ WMEET 3HAUYCHHE «HUCTUHA», TO BBHIMOJNHAETCS omeparopl, wHaue -—
omneparop2.

Hanpuwmep:

If a>b then y:=a-b else y:=b-a;
B »TomM mpumepe «y» Bcerma OyneT NpPHHUMATh ITOJOKUTEIbHBIC 3HAYCHHS,
HE3aBHUCHUMO OT 3HaYeHUM a U b.

6.4. Onepamop pazeemenenusn Case

DTOT onepaTop B OOIIEM CITydae MOKET UMETh BU/T

Case Beipaxenue of

3Ha4Y;1..3HA4,:011€PATOP],

3Ha4Yy1..3HAY,:01I€PATOP,;

3Hauk..3Hayg,:0MePaToOPx

else oneparopy;

end;

B 3aBucumocTH OT 3HA4YEHUS BBIPAKEHUS BBINOJIHAECTCS TOT WIA HWHOMN
onepartop. Eciiv 3HaueHHE BBIPAXKEHUSI HE MONAJAeT HU B OJWH W3 UHTEPBAJIOB, TO
BBITIOJTHSIETCS ONIEPATOPy.

[Ipumep:

Var c:char; s:String;

Case c of
’0°..°9%:s:="Ilndpa’;
'A.C7’:s:="JlaTuHCcKast OyKBa’;
JACH s ="Pycckas Oyksa’
else s:=’CnenuajabHbli CUMBOJT’
end;

6.5. Cocmasnoit onepamop

DTOT omeparop elle Ha3bIBaIOT OIMEpPaTOPHBIMU CKOOKaMU, OH HAYMHAETCS
KIIFOUEBbIM cJI0BOM Begin u 3akanumBaercs cioBoMm End. Mexnay stumu ciioBaMu
MO>XXHO  3aIllMChIBaTh JII00O€ YHUCJIO ONEepaTopoB, HO YHUCTO BHEIIHE OH
BOCIIPMHHUMAETCS KaK OJUH ONEpaTop.

[Tpumep:

If a>b then Begin

Y:=a-b;
Z.:=a*b;
End else Begin
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Y:=b-a;

Z:=a/b;

End;
B sToM npumepe BMECTO OAHOIO OrnepaTopa B MHCTPYKIUU 1f ObLIO HCIONB30BAHO 11O
JIBa orepaTopa NpucBauBaHUsI.

Jns  nmydiied 4YuTaeMOCTH TPOTPaMMbl  PEKOMEHJYETCS TOCEe  Ka)0ro
onepaTtopa Begin Bce mocieayooIme CTpOKH MporpaMMbl CIBUTAaTh Ha JBE MO3UIIMH
BIIPpaBoO, a mocie omepatopa End — Ha 1aBe mo3ummM BieBO. DTO IMO3BOJIMT JIETKO
OTCIICIUTh BIOKEHHOCTH 0J10koB Begin — End.

7. OIIEPATOPBI IUKJIOB

Anroput™M, B KOTOPOM €CTh IMOCJEJOBAaTEILHOCTh oOllepauuil (rpymnmna
WHCTPYKIIMI), KOTOpasl JOJKHA OBbITh BBINIOJHEHA HECKOJBKO pa3, Ha3bIBACTCS
IUKIMYECKUM, a caMa MOCIIeIOBATEILHOCTD ONEpaIiil UMEHYETCS LIMKIIOM.

XOTS UMKIBI MOXXHO JIETKO OpPraHW30BbIBATH C IMOMOIIbIO omeparopa if, B
Delphi ectb Tpu cnenuanbHBIX omeparopa Ui opraHu3auuu UukioB. Ho BHagaie
paccMOTpUM, KaK MOXKHO OpraHM30BaTh IMKJ C TIOMOIIBIO0 orepaTopa if, Harpumep
Uit 3ama4u w3 pazzaena 3.1. Mbl mpuBeneM TOJNBKO METOA OO0pabOTKH HaXKaTHs
kJ1apuiu «CtapT»:

procedure TForm1.Button1Click(Sender: TObject);
// OGpabOTYMK HAXKATHUS KHOIIKU
var x,y,h:extended;n,i,j:integer;// Onpenenenre BHyTPEHHUX EPEMEHHBIX
Label M1;
begin
a:=strtofloat(editl.Text); // [lepeBoa CTPOK B BEIIECTBEHHOE 3HAYEHUE
b:=strtofloat(edit2.Text);
:=strtoint(edit3.Text); // [lepeBoa CTPOKHU B LIETOE 3HAUCHUE
je=strtoint(edit4.Text);
h:=(b-a)/10; // PacueT mara 1o x

X:=a; // TloaroroBka IUKJja Mo X

M1:y:=0; // TloaroToBKa 1UKJIA 110 1

i:=1;

M2:if i<>j then y:=y+sin(i*x)/(i-j); // Pacuer cymmeI
i==i+1; // HapaimuBanue nepeMeHHOM UKIIa 1

if i<=n then goto M2; // TIpoBepKa OKOHYAHMSI LIUKJIA O 1
// BBIBOJZ pe3yJIbTaTOB
Memol.lines.Add(’x="+floattostr(x)+’ y="+floattostr(y));

x:=x+h; // HapamyBaHue epeMEHHON UKIIA 110 X
if x<=b then goto M1; // IIpoBepka OKOHYAHHS LIUKJIA 110 X
end;

Kak BHAHO W3 3TOro mpuMepa, MOXKHO JIETKO OPTraHU30BBIBATH IUKIBI C
MOMOIIBIO oreparopa if, 0JJHaKO HaM MPUIILIIOCh UCTIOIB30BaTh ABE MeTku M1 u M2,
YTO TOBOPUT O IJIOXOM CTHJIE ITPOTPAMMHUPOBAHUSI.
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7.1. Onepamop yuxna For

DTOT ornepaTop B 0011IeM clyyae UMEeT BU/T

To
For nep.unkia:= Hay.3Hay. kOoH.3Ha4. Do oneparopy;
Downto

Ero cnenyer mnoHumarh cienyromuM oOpazoM. Jlis NepeMeHHOM IuKiIa oT
HAYaJbHOTO 3HAYEHMs O KOHEUYHOT'O 3HAUYEHUS BBINOJIHATH orepaTtop;. B ¢urypHbix
CKOOKax TIIOKa3aHbl [Ba BapuaHTa HapallMBaHUS MepeMeHHoN 1ukina: To —
COOTBETCTBYyeT ary ysenumdyeHus 1, a Downto — mary -1. IlepemeHHas nmkina,
HA4aJbHOE M KOHEUYHOE 3HaYeHUs 003aTeNIbHO JOKHBI OBbITh LIEJBIMUA BEJIUYUHAMM.
[lepemenHas nukiIa H0KHA OBITH BHYTPEHHEH MepeMeHHOM moanporpaMmmel. Cxemy
paboThI 3TOrO ONepaTopa MOKHO U300PA3UTH CIEAYIOLUIUM 00pa3oM:

:

[lep.uukma=
Hay. 3Hay.

»
»

Iep.LUKiIa Her
<=KOH.3Ha4.

a
Teno nukia
[
nep.uuKia=
nep.uukia +1

L ]

|

[IpaBuna ucnonb3zoBanus oneparopa For:

1. Ecnu HavanbHOE 3HAYEHUE MEPEMEHHOW IUKJA OO0JbIlle KOHEYHOTO, TO LUK
HE BBITNIOJIHAETCS HU pasy.

2. 1{uKabl MOKHO BKJIAJbIBATH APYT B Ipyra, HO HE MEPECEKATD.

3. MoxHO mnepenaBaTh YIPaBICHHE W3 LMKIA BOBHE €ro, HO W3BHE IEepenaTh
YIIPaBJICHUE BHYTPb LIUKJIA HEJIb3S.

4. MoxHO nepenarb ynpaBJIeHUE U3 LKA BOBHE €r0 C MOCIEAYIOIHNM BXOJOM B
ATOT K€ LINKJL.

5. BHyTpu nMKia Heab3s CaMUM U3MEHATh 3HAUEHUS IEPEMEHHOM IIUKJIA.

6. Ilocne okOHYaHUA LIMKJIA IEPEMEHHAS IUKJIA CTAHOBUTCS HE ONPENEICHHON U
€€ 3HAYEHHUE YK€ HEJb3S UCIO0JIb30BaTh.

7. Ecnu BHyTpu 1MKiIa BcTpeudaercsa omepatop Break, To mnpoucxomut
NPUHYAUTENBHBIN BBIXOJI U3 3TOTO IUKJIA.
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8. Ecmu BHyTpu 1ukia Bcrpedaercs oneparop Continue, TO MPOUCXOIUT EPEXO
K CJIIEAYIOLIECH UTEPANU LIUKIIA.

PaccMoTpum mpeapiaymiui NpuMep OpOrpaMMbl, TOJIBKO BHYTPEHHUM LIMKII
obopmMuM ¢ momolb orneparopa For. DTta yacte mnporpammbl Temneph Oyaer
BBITJISIIETH CJIEAYIOIIMM 00pa3oMm:

h:=(b-a)/10; // PacueT mara no x

X:=a; // TloaroroBka uKJia Mo X

M1:y:=0; // TlogroroBka 1MKJa 1o 1

For i:=1 to n Do if i<>j then y:=y+sin(i*x)/(i-j); // Pacuer cymmsI
// BeIBOJ pe3yJIbTaTOB

Memol.lines. Add(’x="+floattostr(x)+’ y="+floattostr(y));

x:=x+h; // HapamyBaHue nepeMeHHON UKIIA 10 X

if x<=b then goto M1;  // IIpoBepka OKOHYaHUs LKKJIA 10 X

Kak Buaum, uucio omneparopoB NporpaMMbl YMEHBIIMIOCH Ha 3 W HET
HEO0O0XO0IMMOCTHU B MeTKe M2.

7.2. Onepamop yuxna Repeat

OH umMmeeT BUJ
Repeat Teno nukina Until morudyeckoe BhIpaxeHUE;
Brimonaenne mukia OyaeT MOBTOPATHCSA IO TEX MOP, MOKA JIOTUYECKOE BBHIPAKCHHE
HE TIPUMET 3HAYCHHE «UCTHHA». Temo 3Toro IuKiIa B JO00M ciiydae Oynaer
BBITIOJTHEHO XOTSI Obl OJMH pa3, TaK KaK MNpOBEpKa Ha OKOHYAHUE IMKIJIA 3]IeCh
BBITIOJIHSIETCA TIOCJI€ BBINIOJHEHUS ONEPATOpPOB Tena LUKIA. BHyTpu Tena nukia
00s13aTeNIbHO JIOJDKHA K3MEHSATHhCS Kakas—IuOo MepeMeHHas, KOTOpash BXOJUT B
JIOTUYECKOE BBIPAXKEHUE M OMpEAC/sIeT YCIOBUE BBIXOJA U3 LUKiIa. B mpoTuBHOM
Clly4dae €CTh OOJIbIIIasi BEPOSTHOCTh, UTO MOXKET MOTYUYUTHCS OECKOHEUHBIN IUKJI, T.€.
nporpaMma 3anukiuTcs. JlaBaiiTe B mpenpiaymieM npumepe oGOpMHUM BHEIIHHUI
LUK IO X C TOMOIIBI0 oniepaTtopa Repeat:
h:=(b-a)/10; // PacueT mara no x
X:=a; // TlogroroBka 1MKJia Mo X
Repeat
y:=0; // TlogroroBka KA I10 1
For i:=1 to n Do if i<>j then y:=y+sin(i*x)/(i-j); // Pacuer cymmsI
// BeIBOZI pe3yIbTaTOB
Memol.lines. Add(’x="+floattostr(x)+’ y="+floattostr(y));
X:=x+h; // HapaiuBaHue nepeMEeHHOM IUKJIA MO X
Until x>b; // [IpoBepka okOHYaHHS LUKIA IO X
[Iporpamma emie 6osee ynpoctuiiach U ucuesna Merka M1. B nanHom ciyuae
MEPEMEHHOM IMKJIa SIBIIETCS. X W OHA XK€ BXOAUT B JIOTHYECKOE BBIPAXKECHUE,
ONpEAEISAIONIEE YCIOBUE BbIX0/Ia U3 LIMKJIA. B 3TOM 1UKIIe mepeMeHHas IIUKJIa MOXKET
UMETh JIFOO0OM TUM B OTIIMYKE OT IMKia For, rie oHa nomkHa UMETh TOJIBKO IETbIi
THII.

7.3. Onepamop yuxna While

OH nMeeT BUI
While nornueckoe Beipaxkenue Do oneparop;;
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[Toka noruueckoe BhIpaKEHHE MPUHUMAET 3HAYCHHUE «UCTHHA», OYyAET MOBTOPATHCS
onepatop 1. B sTOM nukie npoBepka Ha OKOHYaHWE LHWKJIA NPOU3BOIAUTCSA [0
BBIITOJTHEHUS ONIEPATOPA; U, €CIIN JOTUYECKOE BBIPAXKEHHUE MTPUMET 3HAUEHUE JIOKHO,
LMKJI 3aKaHYUBAET CBOIO paboTy. B oCTabHOM — 3TOT omnepaTop MOX0XK Ha ONepaTop
Repeat. JlaBaiiTe mocMOTpUM, KakK HOpeAbIAYIIMHA (QparMEeHT NporpaMMbl Oynaer
BBITJISIZIETH, €Ciiu oniepatop Repeat 3amenuTts Ha onieparop While:

h:=(b-a)/10; // PacueT mara mno x

X:=a; // TloaroroBka uKiIa mo X
While x<=b Do Begin // HavaJio 1igkiia mo X u mpoBepKa OKOHUYAHMS ITUKJIIA
y:=0; // TlogroroBka KA 110 1

For i:=1 to n Do if i<>j then y:=y-+sin(i*x)/(i-j); // Pacuetr cymmbI
// BeIBOJ pe3yJIbTaTOB
Memol.lines. Add(’x="+floattostr(x)+’ y="+floattostr(y));
x:=x+th; // HapanmuBaHue epeMeHHOM UKIa M0 X
end;
Kaxk Buaum, 3ToT parMeHT nporpaMMbl YMEHBIIUJICS €111e Ha OJUH OnepaTop.

8. PABOTA C MACCUBAMMU

MaccuB — 3TO TpOHYMEPOBaHHBIM HA0Op OJHOTHUITHBIX JAaHHBIX. THN MaccuBa
OMpeeIeTCs B pa3jielie TUIIOB U B O0ILIEM ClIy4ae UMEET BUJ]
Type ums maccuBa=Array|[CriucoKk MHAEKCOB U AUana3oHbl UX u3MeHeHus1| of
THII 3JIEMEHTA MacCUBa;
[Ipumep 0OBABICHUS MACCHUBOB:
Type Ta=array|[1..10] of integer;
Th=array[1..5,1..10] of extended;
Var a:Ta; b:Tb;
a[1]:=25; b[5,10]:=-1.5;
3nech OOBSBICHBI: OJHOMEPHBIH MacCHMB a II€JIOr0 THUMA, B KOTOPOM 3JEMEHTHI
nponyMepoBanbl oT 1 10 10, u nByxmepHbIii MaccuB b BelleCTBEHHOIo THUIA, B
KOTOPOM MEPBbIN UHACKC MOXKET U3MEHSTHCS B IIpejieax oT 1 g0 5, a BTOpoil HHIIEKC
— or 1 mo 10. WHpekcwl miiss 3JIEMEHTOB MAacCUBOB MOTYT OBITH JHOOBIMU
BBIPAKEHUSAMM 1I€JI0T0 THUIIA.
PaccmoTpum mpumep HamucaHus 00pabOTUYMKa HaKATHUS KaKOW—THMOO0 KHOIIKH

—

Ha QopMe, B KOTOPOM MPOU3BEIEM YMHOXEHHE Martpuilkl A Ha Bektop X . B
MaTpu4yHOM (hopMe ITO BBITJISIUT TaK:

V1 ay - Gy, X

=A-X nm

~l

n
WIH ), = Zaij X,
Y Ay Ayl X =
r7ie N — pa3MEPHOCTh KBAJpaTHON MaTpullbl A U BEKTOpOB Y U X.

JIyist BU3yanu3aiy MacCUBOB OyJieM HCIOJIb30BaTh TaOJIMYHBIE KOMIIOHEHTHI
StringGrid1 ans matpunst A, StringGrid2 mist Bekropa X u StringGrid3 s BekTopa
Y. Torma oOpaboTuuk COOBITUSI HaKaTUsl KaKOW—IMOO KHONKH OyJeT BBITISACTH
CIEAYIOIUM 00pa3oM:
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// OGpabOTYMK HAXKATHUS KHOIIKU
Procedure TForml1.Button1Click(Sender: TObject);
Const Nmax=10; // MakcumanbHasi pa3MEepHOCTb MAaCCUBOB
Type Ta=array[1..Nmax,1..Nmax] of extended;
Txy=array[1..Nmax] of extended;
Var A:Ta; x,y:Txy;n,Lj:integer;
Begin
n:=Strtolnt(Editl.Text); // OnpeneneHue Tekyiie pa3sMepHOCTH MaCCUBOB
Randomize; // Inuninanu3anus 1aTdyuka CIIydalHbIX YUCe
with StringGridl do Begin // TloaroToBKa BU3yabHBIX KOMIIOHEHTOB
ColCount:=n+1;
RowCount:=n+1;
FixedCols:=1;
FixedRows:=1;
Sells[0,0]:="A’;
End;
with StringGrid2 do Begin
ColCount:=2;
RowCount:=n+1;
FixedCols:=1;
FixedRows:=0;
Sells[0,0,]:=’X";
End;
with StringGrid3 do Begin
ColCount:=2;
RowCount:=n+1;
FixedCols:=1;
FixedRows:=0;
Sells[0,0]:=Y";
End;
For i:=1 to n do Begin  // 3anonHeHne MacCUBOB CIIy4ailHBIMH YHCIaMU
StringGrid1[0,i]:=Inttostr(i);
StringGrid1[i,0]:=Inttostr(i);
StringGrid2[0,i]:=Inttostr(i);
StringGrid3[0,i]:=Inttostr(i);
For j:=1 to n do
Ali,j]:=random;
StringGrid1.Cells[j,i]:=Floattostr(ali,j]);
X[i]:=ramdom;
StringGrid2.Cells[1,i]:=Floattostr(x]i]);
End;
For i:=1 to n do Begin  // Beiuncnenue npousBeeHUSI MATPUIIbI HA BEKTOP
Y[i]:=0;
For j:=1 to n do
Y[il:=ylil+ali,jl*xIjl;

39



End;

For i:=1 to n do // 3anotHeHHE 3HAYCHUSIMU KoMIToHeHTa StringGrid3
StringGrid3.Cells[1,i]:=FloattoStr(y[i]);
End;

PaCCMOTpI/IM TCICPb 3aaady COPTHPOBKHU 3JICMCHTOB OJHOMCPHOI'O HCJIOTO

MaccHBa B MOPSAIKE BO3pPACTAHUS X 3HAYCHHUA METOJIOM «ITY3BIPhKay, KOT/Ia MOYXHO
MEHSTh MECTaMU TOJBKO JIBa COCEIHUX dJIEMEHTa MaccuBa. Pa3MepHOCTh MaccHBa
Oyzaer y Hac 3amaBaThcsi B KomroHeHTe Editl, HauanbHBIIE MacCMB — B KOMIIOHEHTE
StringGrid1, a pe3yabTaT copTUpOBKHM — B KoMmmoHeHTe StringGrid2. O6paboTuyuk
HaKaTHUs KaKOW—TM00 KHOMKHU OYyyT UMETh CIACAYIOIIUMA BUI:

// O6pabOTYMK HAKATHS KHOIIKH
Procedure TForml1.Button1Click(Sender: TObject);

Const Nmax:=20; // MakcuManbHasi pa3MEepHOCTh MacCUBa
Type Ta=array[l..nmax] of integer; // Tun Maccusa
Var a:Ta; i,j,k,n:integer; // BHyTpeHHUE TIepeMeHHbBIC
Begin
n:=Strtolnt(Editl.Text); // OnpenesieHre pa3MepHOCTH MacCUBa
StringGrid1.ColCount:=1; // TlIogroToBKa BU3yalbHBIX KOMIIOHEHTOB

StringGrid1.RowCount:=n;
StringGrid2.ColCount:=1;
StringGrid2.RowCount:=n;
Randomize; // IHUIIMamm3anus JaTauka CIydalHbIX Yucell
// 3aroHEeHNe HaYaJIbHOT'O MacCHBa CIIyYalHBIMU YUCIaMU
For i:=1 to n do Begin
ali]:= Random(2*n);
StringGrid1.Cells[0,i-1]:=InttoStr(a[i]);
End;
Repeat // Hauano copTUpOBKH MacCHBa a
J:=0; // 3aHyJIeHre MHAUKATOpa HAJIMYUS IEPECTAHOBOK
For i:=1 to n-1 do // TIpoxoa 1Mo BCeM 3JIeMEHTaM MacCUBa
If ai]>a[i+1] then Begin
k:=ali]; // TlepecTaHOBKA IBYX COCETHUX AJIEMEHTOB MacCHBa
afi]:=a[i+1];
a[i+1]:=k;
J=itL
end;
until j<=0; // IIpoBepka HaTUYUS IEPECTAHOBOK
For i:=1 to n do StringGrid2.Cells|0,i-1]:=inttostr(a[i]);// BeiBox pe3ynbrara
End;
Pemnm Tenmeps 3Ty 3Ke 3amady, HO METOJIOM IOCJIEAOBATEIBHOTO IOMCKA

MUHUMAJIBHOTO 3jemMeHTa. CHayana OmpelNeiauM CpelId BCEX 3JIEMEHTOB MacCUBa
MUHHMMAaJIbHBI U TIOMEHSAEM €T0 MECTAMM C MEPBBIM. 3aT€M HAWJIEM MHUHUMAJbHBIN,
HayuHas CO BTOPOTO DJIEMEHTA, U NOMEHSEM HAWJIECHHBIA MUHUMAJIBHBIA JJIEMEHT
YK€ CO BTOPBIM U T.J. 3aUIIEM TOJIBKO aITOPUTM 3TON COPTUPOBKMU:

For i:=1 to n-1 do Begin // Hauano coptupoBku

40



j:=ali]; jmax:=i; // B xadyecTBe HAYaTHLHOTO MUHUMAJILHOTO OEpeM i—i AJI.
For k:=i+1 to n do// IIpoxoaum 1mo BceM OCTalbHBIM 3JIEMEHTaM MacCHBa

If j>a[k] then Begin // CpaBHUBaeM TEKYILLUHI C 3aIOMHEHHBIM
j:=a[k]; jmax:=k; // 3ammioMrUHAEM HOBBI MUHUMAIbHBIN JIEMEHT
end;

if jmax<>i then Begin
// Ecnu HaIllTd MUHUMAJIbHBIN, TO MEHSIEM €ro MECTAMH C 1—M
a[jmax]:=ali];
alil:=j;
end;
end;
MOo’KHO ONUCHIBaTh U TaK Ha3bIBA€MbIE TUHAMUYECKUE MACCHUBBI 0€3 yKa3aHUs
Jara3oHa 3Ha4€HUM MHAEKCOB, HAIIPUMED:
Var A:array of integer;
B:array of array of Byte;
DakTUYECKH 3TO 03HAYAET, UTO IepeMeHHbIe A U B ABIIAIOTCS yKa3aTensaMu Ha
MOKa €lle HE BBIIEJIEHHYIO 00J1acTh MaMATH. BeineneHne namsTu moja 3TU MacCHUBBI
JOJKHO MPOMCXOJUTh Ha 3Tame BbINOJHEHUs nporpamMmoi SetLength. B Hamewm
CJy4dae 3TO MOHO CJI€NIaTh, HAIPUMED, TAK:
SetLength(A, 10);
SetLength(B, 2);
SetLength(B[0],5);
SetLength(B[1],20);
3necs maccuBy A BbLAenseTcss naMath Ha 10 3JIeMEHTOB MaccuBa, MPUYEM
3HAYECHHUE MHJEKCa HAauMHaeTcs ¢ Hyssl. MaccuBy B Belnensercs maMmsTh NOJ JIBE
CTPOKH, B NIEPBOM CTPOKE MOXKET OBITh 5 3JEMEHTOB, a BO BTOpoi cTpoke 20
DIIEMEHTOB.
OcBoOoxnenne mamsaTH  npousBoautcs  mpouenypoir  Finalize win
npucBoeHreM kKoHcTaHThl Nil, Hanmpumep:
Finalize(A);
B:=Nil;

9. PABOTA CO CTPOKAMHA

Ctpoku MOTryT OBITh MpEACTABICHBI CIEAyIOIMMU THmamu: Shortstring,
AnsiString u Widestring. Paznuuaiorcss 3TH TUIBI IPEIEIbHO JOMYCTUMOUN IJTMHOM
CTPOKH, CIIOCOOOM BBIJEICHUS TMaMSATH A TEPEMEHHBIX M METOJAOM KOJMPOBKHU
CHUMBOJIOB.

[lepemennoil Tuna Sortstring namsTh BbIAEIAETCA CTATUYECKH, T.€. 10 Hadaja
BBIMIOJTHEHHUSI TPOTPAMMbl, UM KOJMYECTBO CHMBOJIOB TaKOW CTPOKH HE MOXKET
npesbimaTth 255. IlepemennsiM Tuma AnsiString u Widestring mamsth BbIIEISCTCS
TUHAMUYECKH — BO BpeMsi pabOThl MPOrpamMMbl, MO3TOMY J/JIMHA TaKUX CTPOK
MPAKTUYECKU HE OTpaHUYCHA.

[ToMrMO mepedyHrCIeHHBIX BBIIIE TUIOB MOXXHO NPUMEHSITh YHUBEPCAIbHBIN
CTPOKOBBIA THM String, KOTOpBIM OyneT sSkBuBajeHTeH Tuiy Shortstring wim
AnsiString B 3aBUCHMOCTH OT HacTpoek Tpancistopa Delphi. Hactpoiiku MoxHO
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MOCMOTPETh, TpoWas B OCHOBHOM MeHIO Delphi nyts: [llpoexm — Onyuu —
Komnunsamop — Onyuu cunmaxcuca — bonvwue cmpoxu.

NHcTpyKius 00bsIBICHUS CTPOKHU B 00IIIEM BUJIE BBITJISAUT TaK:

Nwms: String;

158105

Nwmst: String [nnuHa];
rae
® UM — UM [IEPEMEHHOM;

e string — KITF0OUYEBOE CIIOBO 0003HAUCHUS CTPOKOBOTO THIIA;
® JIMHA — KOHCTaHTa LEJOT0 THUIIA, KOTOpas 3a1aeT MaKCHUMaJbHO JIOITyCTUMYIO
JUTUHY CTPOKH.
[Ipumep 0OBsABICHUS IEPEMEHHBIX CTPOKOBOTO THIIA:
name: string[20];
buff: string;

Ecnu B 00bsABIIEHUH CTPOKOBOM MEPEMEHHOM JUIMHA CTPOKH HE yKa3aHa, TO €e
JUTMHA 33J1aeTCs paBHOM 255 CHUMBOJIaM, T.€. OOBSIBICHUS

stroka: string [255]; u stroka: string;

HKBUBAJICHTHBI.

B Tekcre mporpamMmbl moCieA0BaTEIbHOCTh CUMBOJIOB, SBJISFOIIAACS CTPOKOMU
(CTPOKOBOM KOHCTaHTOM), 3aK/II0YAeTCs B OAMHAPHBbIC KaBbIluku. Hampumep, 4ToOBI
IPUCBOUTH CTPOKOBOM NIEPEMEHHOM S 3HAUEHHUE, HYKHO 3aIIUCaTh!

S:="'Jlyer BeTep';

OtnenbHbIE CHUMBOJIBI  CTPOKM MOXKHO BOCIHPUHUMATH KAaK  3JEMEHTHI
OJHOMEPHOTro Maccusa. J[Jis mpeapIAyIero npuMepa s[2] onpeaenser CUMBOIT «Ky».

9.1. Ilpouedypwer pabomout co cmpokamu
lIpoyeoypa Delete

OOpaireHre K Tako Mporeaype B 00IIeM BUE BBITISIUT TaK:
Delete(S,poz,n);

Orta nporeaypa yaaiasieT U3 CTPOKU S, HauMHasl ¢ MO3ULUHU POZ, N CUMBOJIOB.
Hanpumep:
S:="KoMILIeKC’;
Delete(S,3.4);

B pesynbTaTe cTpoka S OyAeT yKe COAepKaTh CIOBO «KOKC).

IIpoyeoypa Insert

OO6parteHue kK Takoil mpoieaype 0y1eT BhITISIETh TaK:
Insert(S1,S2,poz);

DTa mpoleaypa BCTaBigeT CTpoky S1 B S2, HauMHas ¢ MO3ULIUH POZ.
[Tpumep:
S1:=’npe’;
S2:=’o0pa3oBaHue’;
Insert(s1,s2,0);

B pesynbTate ctpoka S2 mpuMeET 3HAaYCHHUE «IIPEe0OpPa3OBAHKE).
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IIpoyeoypa Str

OOparieHue kK Takoil mpoieaype OyJIeT BhIMISAETh TaK:
Str(a,S);
DTa mpoueaypa nepeBOAUT YUCIIO a B CTPOKY S.
[Tpumep.
a:=-25;
Str(a:5,S);
B pesynbrare cTpoka S mpuMeT 3HaueHue «  -25». JljiMHa 3TOM CTPOKM COCTaBUT 5
CHUMBOJIOB, HO TIEPBBIE /1Ba OyIyT MpOoOEIaMH.

IIpoyeoypa Val

OO6parieHue K Tako# mporeaype OyIeT BBIMISIETh TakK:

Val(S,a,cod);
Ota mpoleaypa NepeBOAUT 3HaueHUe cTpoku S B uucio a. Cod — ompenenser
omnOKy nepeBoja cTpoku B uncio. Ecnu Cod=0, To cTpoka mepesenach B YUCIIO, a
ecnmu Her, To Cod ompenensier MmepBblid CleBa CHUMBOJ B CTPOKE S, KOTOPBIA He
COOTBETCTBYET YMCJIOBBIM JaHHBIM.

[Tpumep 1.

Val(’-1.e2’,a,cod);
B stom ciiywae Cod=0 u a mpunumaet 31auenue -100.0. B

[Tpumep 2.

Val(’-1.ez3’,a,cod);
A B »ToMm cinydae Cod Oyzaer paBeH 5, Tak Kak MISTHIM CHUMBOJIOM B CTPOKE CTOUT
CHUMBOIJI Z, 3 OH HUKAK HE MOXET ONPEACIISITh YHUCIIO.

9.2. @yukyuu padomsl co cmpoxamu
@ynkyusa Copy

@yukuus Copy MO3BOJISET BBIACIUTD U3 CTPOKH MOACTPOKY, HAIIPUMED:
S;=copy(’cTpoka’,3,3);
[Tepas mudpa 3 ompenenseT, ¢ KAKOTO CUMBOJIAa HA4aTh KOMUPOBATH TMOJICTPOKY, a
BTOpass mudpa 3 ompeaenseT YHCIO KONMHUPYEeMBIX CHUMBOJOB. B pesynprare
nepeMeHHOM S OyeT MPUCBOEHA CTPOKA «POKY.

@yuxyus Concat

Oynkmus  Concat TO3BOJIIET OOBEAUHATH IMPOU3BOJIBHOE YHCIO CTPOK,
3alIMCaHHBIX B KQYECTBE MMapaMeTpOB ATOM (DYHKIIMU, HAIPUMED:
S:=Concat(’I'po3oBsbie’,” ’,’00/1aKa’);
3nech mepeMeHHas S TMpUMET CTpPOoKoBoe 3HaueHue «['po3oBbie oOmaka». OTy
(GYHKIIUIO MOKHO TPOCTO 3aMEHUTH OTIEPAIMEH CIIOKEHHS, HAIPUMED:
S:="I'po3oBbie’+’ *+’00/1aKa’;

@ynkyus Length
Ota QyHKIHS onpeeNsieT TeKYIyIo JUIMHY CTPOKH, HAIPUMED:
i:=Length(’Crynenr’);
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[lepemenHas 1 mpuMeT 3HaYCHHE — 7.
Qyuxyus Pos

OOGparnieHue K 3Tol PYHKIIUU CIIETYIOIIEE:
Hepem.:=Pos(S1,S2);
Ota (QyHKIUA UIIeT B cTpoke S2 o6pa3 S1 u Bo3BpalaeT HOMep MEPBOTro CUMBOJIA B
CTpOKE S2, C KOTOPOr0 HAYMHAETCSI BXOXKJICHUE CTPOKHU S1 B CTpOKy S2, Hanmpumep:
i:=Pos(’oc’,’cmocoOHOCTD’);
31ech 1 IpUMET 3HaueHue 3, XOTs 00pa3 «oc» BCTpeyaeTcsl B CTPOKE 2 pa3a, HauMHas
C IIO3U1Mu 3 U 8.

@ynkyusa UpCase

Ota (yHKIUS TEPEeBOJAUT CTPOYHBIE JIATHHCKME OYKBBI B 3arjiaBHbIE,
HaIpUMep:

c:=UpCase(’q’);
3nmech mepeMeHHas CHMBOJIBHOTO THIA «C» TpuMeT 3HadyeHue «Qy». Jlms mepeBoma
LIEJION CTPOKH MOKHO BOCIIOJIB30BaThCs HUKIOM For, Harmpumep:

S:=>Windows 2000/xp’;

For i:=1 to Length(S) do

S[i]:=UpCase(S]i]);

B utore ctpoka S npumet 3nauenre « WINDOWS 2000/XP».

PaccMoTpuM HECKOJIBKO MPUMEPOB PAOOTHI CO CTPOKAMH.

[Ipumep 1. Ynpanenue nummHUX npoOenoB U3 cTpoku. JlumuHumu Oyaem
Ha3bIBaTh MPOOEIbI, KOTOPHIE CTOSIT B Hadaje M B KOHIIE CTPOKH, a TAKXKE MEKITY
CJIOBaMH, €CIIM UX OOJIbIe 0THOTO. JlOoMyCcTUM, UCXOTHAS CTPOKA OyJIeT 3a/1aBaThCs B
komronente Editl, a pesynbraT ynanenus npobenoB — B komnoneHnte Labell. Torna
00pabOTUYMK KHOTIKHU yajieHus: Oy/1eT BBITIIAETh TaK:

// OGpabOTYMK HAXKATHUS KHOIIKU
Procedure TForml1.Button1Click(Sender: TObject);
Var S:String;
Begin
S:=Editl.Text;
//'Y nansem HadaiabHbIE TPOOETIBI
While ((Length(s)>0) and (Copy(s,1,1)="")) Do Delete (S,1,1);
//'Y nansiem KOHE4YHbIE TTPOOEITbI
While ((Length(s)>0) and (Copy(s,length(s),1)=""))
Do Delete(S,Lengrh(s),1);
//'Y nansiem caBOEHHbIE TPOOEITbI
While ((Length(s)>0) and (Pos(" ',s)>0)) Do Delete(S,Pos(‘ ’,s),1);
Labell.Caption:=s;
End;

[Tpumep 2. [loacuer yucna cioB B crpoke. CiioBa MOTYT pa3leisaThCs OAHUM
WIN HECKOJIbKUMH Tmpobenamu. McxomHas cTpoka MycTh OYyJET OMpenensTbhcs B
komnonente Editl, a yucno cnoB — B kommnoHeHte Labell. O6paboTunk HakaTus
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KJIaBUIN «BBMUCIUTE» 1JI KOMIOHEeHTa Buttonl MoOXeT BBITIANETH CIEAYIOIIAM
o0Opazom:
// OO6pabOTYMK HAKATHUSI KHOTIKU
Procedure TForm1.Button1Click(Sender: TObject);
var s:String;
i,ind,ns,l:Integer;
// ind — MHAMKATOP HaYaia cJIoBa
// NS — CYETYNK YHCIIa CIOB
// 1 — nnvHa CTPOKHU
Begin
S:=Editl.Text; // Yutaem CTpOKy
l:=length(s); // Onpenensiem ee nIuHYy

ns:=0; Ind:=0; // 3aHyJs€eM YUCIIO CJIOB ¥ MHIUKATOP Havasia CiIoBa
For i:=1 to 1 Do Begin  // OTkpbIBaeM UK 110 AJIMHE CTPOKH
If ((ind=0) and (s[i]<>’ ’)) then Begin // OnipenensieM Ha4aio ciIoBa
Inc(ns); // HapamuBaem 4uciio CJIOB
Ind:=1; // 'npukaTop Hayasa
End else Begin
If ((ind=1) and (s[i]=" ")) then ind:=0;
End;
End;
Labell.Caption:="Hucmao ciaos="+InttoStr(ns);
End;

10. PABOTA C 3AIINCAMMU

3anuck — 3TO HAOOp JAHHBIX, KOTOPHIA MOXKET COJIEPKaTh MOJISI PA3HBIX TUIIOB
U OTmpenensaeTcs KIoueBbIM clioBoM — Record. IMena mosieit oTaenstoTcss OT UMEHHU
3anucH Toukoi. Hampumep, 3anuch TEKyIIEeH 1aThl MOKHO ONPEACTUTh CIICAYIOIUM
obpazom:
Type TDate=Record
D:1..31;
M:1..12;
Y:1900..2200;
End;
3necs D, M u Y omnpenensitoTcsi nuana3oHaMu 3HAYEHUHW M COOTBETCTBYIOT JIHIO,
Mecsy U rogy. Tenepp onpeaenum, HalmpuMep, 3aucCh TUMNA AHKETHI COTPYAHUKA!
Type TAnketa=Record

Number:integer; // TIopAIKOBBIN HOMED
FIO:String[80]; /| ®aMunus, UMsI 1 OTIYECTBO
DR:TDate; // JleHb pOoXKIeHUS
MR:String[50]; // MecTo poxaeHus
Dolg:String[40]; //' JIOMKHOCTH
Oklad:Longint; // Oxknan

End;
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UtoObl HEe MUCaTh KXl pa3 UMs 3allUCU U OTHENATH €ro OT MOJs TOYKOM,
MOKHO HCTIOJB30BaTh KitoueBoe ciaoBo With ¢ ykazaHuem mmeHU 3amucu. 3aTeM B
omoke Begin MoxHO paboTarh MpsIMO C MOJSIMU 3TOH 3anucu. PaccMoTpum mpumep
BBOJIa TIOJIEH 3amucH IS MacChBa aHKET COTPYIHUKOB. bymeM cuwWTarh, 9TO
NPUBEJACHHBIC BBHIIIC THITBI 3alUCEH YK€ OMPEACICHBl KaK TJI00aTbHBIC THIIBI.
OnpenenuM T7I00abHBIA MAacCUB TaKUX 3alldced W TeKyllee yucio 3amucei. Ha
dbopme mosa 3amuceld OyayT BBOAWUTHCS uepe3 sneMeHThl TEdit, 31eck ke OyayT
IPUCYTCTBOBATh JIBE€ KHOINKH — JUIsi BBOJA HOBOM 3amuicH U ISl YHOPSIOYEHUS
3anucel mo ¢aMuIMsM COTPYIHUKOB. BBeneHHble 3amucu OyIayT OTOOpa)kaThCs B
KoMnoHeHTe Memol, a pe3yapTat ynopsiaoueHus — B Memo?2:

// Onipenenenne rio0anbHBIX KOHCTAHT U TIEPEMEHHBIX
Const nmax=20; // MakcuMallbHOE YHCIIO0 3alucei
Var n:integer; // Texyiee 4nucio 3anucen

Ar:array[l..nmax] of TAnketa; // MaccuB 3anucei

// Onpenenenne 00pabOTINKOB COOBITHIA
// O0paboTuuk co3nanus Gopmsl
Procedure TForml.FormCreate(Sender: TObject);

begin
n:=0; // 3aHysseM YUCIIO 3aIucei
Memol.Clear; // OunIlaemM TEKCTOBBIE PEIAKTOPhI
Memo2.Clear;

end;

// O6pabOTYMK HAXKATHS KHOMKHU «Jl00aBUTh 3aIIMCh)»
procedure TForml1.Button1Click(Sender: TObject);
begin
Inc(n); // HapammuBaeM 4uCIIO 3arucen
With Ar[n] do Begin
Number:=Strtolnt(Editl.Text);
Fio:=Edit2.Text; // OnpeneneHue TeKyIeu 3aucu aHKEThI
Dr.D:=StrtoInt(Edit3.Text);
Dr.M:=Strtolnt(Edit4.Text);
Dr.Y:=StrtoInt(Edit5.Text);
Mr:=Edit6.Text;
Dolg:=Edit7.Text;
Oklad:=StrtoInt(Edit8.Text);
End;
Memol.Clear; // Oumnmaem noyie Memol
For i:=1 to n do With ArJi] do Begin // 3aHoBO BrIBO UM Bce 3amucu B Memol.
Memol.Add(’n="+InttoStr(Number)+’ Fio="+FIO+’ D="+InttoStr(Dr.D)+
> M="+InttoStr(Dr.M)+> Y="+InttoStr(Dr.Y)+> Mr="+Mr+’ Dolg="+Dolg+
> Oklad="+InttoStr(OKklad));
end;
end;
/' O0paboTunk HaxkaTus KHONMKU «COpTUPOBATHY
procedure TForml1.Button2Click(Sender: TObject);
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Var i,j,imin:Integer; // BHyTpeHHUE TIepEeMEHHBIE

Rt,Rmin:Tanketa; // BHyTpeHHUE 3amucu
Begin
// CopTupoBKa 3anucei no GpamMuiInu METOJ0M MOCIIeI0BATEILHOTO
// morcKka MUHUMAJIBLHOTO 3HAYEHUS

For i:=1 to n-1 do do Begin

Rmin:=Ar[i];

Imin:=i;

For j:=i+1 to n do Begin

If Ar[j].FIO<Rmin.FIO then Begin
Rmin:=Ar(j];

Imin:=j;
End;
If imin<>I then Begin
Rt:=Ar][i]; // TlepecTaHOBKa imin U 1—# 3anmucei

Ar[i]:=Rmin;
Ar[imin]:=Rt¢;
End;
End;
End;
Memo2.Clear; // BeIBOJ MaccuBa yIopsI0YeHHBIX 3anuceit B Memo?2
For i:=1 to n do With ArJi] do Begin
Memol.Add(’n="+InttoStr(Number)+’ Fio="+FIO+’ D="+InttoStr(Dr.D)+
> M="+InttoStr(Dr.M)+’> Y="+InttoStr(Dr.Y)+> Mr="+Mr+’ Dolg="+Dolg+
> Oklad="+InttoStr(Oklad));
end;
end;
end.
3amucy MOTYT UMETh BApUAHTHYIO 4acTh, KOTOpas Moxosxa Ha omneparop Case.
B o06miem Bujie Takas 3anuch OnpeaesieTcs Tak:
Type tun 3anucu = record
ITome—1: Tun—1;

ITone—n: Tun—n;
case TIepeMeHHas YCIOBUS BBIOOpA: TIEpeuncsieMblil TUM of
3nauenue—1: (BapuaHTt noseit 1);

3nauenue—K: (Bapuant noneu K);

end;
Hampumep, oiHa 1 Ta e naMsTh, BblAEIsAeMas LEJI0W NepeMEeHHON JnHOoM 4 Oaiita,
MOJKET OBITh pa30HuTa Ha OTAENbHbIC 4 IEpEeMEHHbIE, KaX/1as U3 KOTOPHIX 3aHUMAET B
namstu 1 Oair:

Type Tvar=(FourByte, OneByte);

Tr=Record
Case Tvar of
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FB:Integer;
B1,B2,B3,B4:Byte;
End;
End;
Var R:Tr;
Tenepp B mporpaMmMe MOXXHO HCHOJIb30BaTh nosie R.FB kak mnepemMeHHyro
JUTMHOM 4 GaiiTa, a MOXKHO, HallpUMEDP, UCII0JIb30BaTh TOJIBKO MJIAIIINN OalT U3 dTOU
3anucu — R.B1.

11. IPOLEAYPBI U ®YHKLIUU

Ecin HeoO0X0IMMO MHOTOKPATHO MPOBOJUTH KAaKUE€—TO BBIUYMCICHUS JUIS
pa3HBIX 3HAYEHUW apryMEHTOB, TO TaKWE BBIUMUCICHUS OGOPMIISIOTCS B BUJIE
NOANPOrpaMMbl  «PYHKIIMHW», €CIU Pe3yJIbTaTOM BBIUUCICHUM SIBISETCS OJHA
BEJIMYMHA, B IPYTUX CIIy4asiX B BUJE MOAIPOrPAMMBI — «IIPOLIEAYPHI».

B o0mem Buze mnoamporpamma «Iporeaypa» ONpeleseTcss CleIyIoIuM
obpazom:

Procedure Vms npouenypsi(Crnricok popMaabHBIX TapaMETPOB); TUPEKTUBHI;

JlokasibHbIE ONTMCAHUSA

begin

OmnepaTopsl poueaypsI
end;

Br3oB mpouenypsl OCYIIECTBISICTCS YKa3aHHMEM HMMEHU MPOLEAYPhl CO
cruckoM  (hakTUyeckux mapameTpoB. @DopMalibHbIE MapaMmeTpbl B CIIUCKE
pAa3aEISIOTCA TOYKOU C 3aIATOM.

JIst paGoThI ¢ MOANPOrpaMMaMU UCIIONIb3YeTCsl CrielaibHas 00J1acTh MaMsITH
CTEK, KOTOpBIN paboTaeT Mo MPUHIUITY: TEPBBIM BOIIET — MOCAeAHUM Bbimiena. CTex
UCIIOJIb3YETCs TIPU BBI30BE MOANpOrpaMM. B Hero 3amuchiBaoTCSl agpec BO3BpaTa B
BBI3BIBAIOIIYIO TPOLEAYPY TMOCI€ OKOHYAaHHWS pabOThl MOANPOrpaMMbI U
nepenaBaemMbie B MOANPOTpaMMy MapameTpbl. B cTeke OoTBOAMUTCS Takke MECTO AJis
BCEX BHYTPEHHHX TE€PEMEHHBIX TMpouenypbl. I[lpu BBI30BE MOAIPOrpaMMbI
MPOUCXOIUT 3aMOJHEHHUE CTEKA, a IPU BBIXOJIE U3 MPOLIEAYPHI U3 HETO HCKIOYAETCS
o0nacTe mamsTH, KoTopas Obula BbIAENIEHAa Tpoleaype npu ee Bbi3oBe. OnHa
MpoIeAypa MOKET BBI3BATh JIPYTYIO, Ta — CJIEIYIONIYIO U T.[., IPU 3TOM IPOUCXOIUT
3aIOJTHEHUE CTEKA, a MPU BBIXOJIE U3 KKION MPOIEyPhl — €ro OCBOOOXKICHHE.

CymiecTByeT math BUAOB (OPMaTBLHBIX MTAPaAMETPOB:

1. ITapametpbi—3HaueHus. [lepen Takumu mnapaMmeTpaMu HE CTaBUTCS HUKAKHUX
KJIFOYEBBIX CJIOB. 3HAYEHUs TaKUX IapaMeTpoOB TMEPeaaroTCs 4Yepe3 CTeK U B
BBI3BIBAIOIIYIO MPOrpaMMy OHHM HE BO3Bpamiarorcs. Takumu nmapamerpaMu HE MOTYT
OBITH (palijIOBBIE IEPEMEHHBIE U CTPYKTYPBI, UX COJACPIKAIIUE.

2. IMapamerpsi—niepemennbie. Ilepen TakumMu mnapamMeTpaMH 3alUCHIBACTCS
KJItoueBoe ci0Bo Var. B 3ToM ciiyuae yepes CTeKk B MOAIPOrpaMMmy MepeaacTcs aapec
(dakTHUeCKOro napaMeTpa, ¥ Mo3TOMY U3MEHEHHE 3TOT0 MapaMeTpa B MOANPOrpaMMe
MPUBOJUT K €70 HU3MEHEHHUIO U JIJISl BBI3BIBAIOIIEH TPOTPaAMMBI.

3. [lapametrpol—koHcTaHThl. Ilepeq TakumMu TmapamMeTpaMH  3aIUCHIBACTCS
kiroueBoe cinoBo Const. OTH mapameTpbl MOX0XH HAa BHYTPEHHHUE KOHCTAHTHI WU
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napaMeTphl, JOCTYIMHBIE TOJbKO JUisi yTeHud. llapameTpbl KOHCTaHTBI TOJOOHBI
napaMeTpaM MepeMEeHHBIM, TOJIbLKO BHYTPH MOJMPOTPAMMbl UM HEJIb3s MPUCBAUBAThH
HUKaKUX 3HAYCHUM W WX HENb3s TMepeaBaTh B JApPyrue MOJNPOTpaMMbl, Kak
napameTpbl IEpEMEHHbIE.

4. Beixoguble mnapamerpel. llepen TakuMu mapaMeTpamMu  3alKMChIBACTCS
KJIIoueBoe ¢oBo Out. DTU MmapaMeTpbl UMEIOT TAKUE KE CBOMCTBA, KaK U MapaMeTPhl
NepeMeHHbIe, OJHAKO MM HE IMPUCBAMBAIOTCS KaKUe—JIMOO 3HAYEHHS TPU BHI3OBE
MOATPOrPaMMBI.

5. HerunupoBanHble mapaMeTpbl. Il TakuX MapaMeTpOB HE YKa3bIBACTCA THUIL
napametpa. [Ipu sToM depes crek mepemaercs aapec (HaKTUYECKOTO MapameTpa, a
BHYTPU MOJNPOTrpaMMbl IO 3TOMY aJIpECy MOXKHO PAaCHOJIOKUTh TEPEMEHHYIO
Ar000r0 TUMA.

[Ipy wucnonp30BaHUK MOANPOTPaMM HYNKHO MPHUACPKUBATHCA CIETYIOIUX
IPABUIIL:

e (akTHUYECKMMM MapaMeTpaMd TIpU  BBI30BE MOJNPOTPAMM MOTYT  OBITh

MepEMEHHbBIC, KOHCTAHThI U 11€JIbI€ BBIPAYKECHUS;

e (opmanbHBIMKM TIapaMEeTpaMH MPHU OMUCAHUU TOJMPOTPaMM MOTYT OBITH TOJIBKO

MMEHA MEPEMEHHBIX;

e (akTuyeckue u HopmMarbHBIC TAPAMETPhI JOJKHBI OBITH COTJIACOBAHBI MO THILY,

HNOPSIAKY CIEA0BaHUS U KOJIUYECTBY.

JIns mpUHYIUTENIBHOTO BBIXOAA W3 MOJANPOrPAMMBI UCHOJB3YETCSl OMEepaTop
Return.

[Toanporpamma «GyHKIHSD ONPEETSETCS CIeAYIOIUM 00pa3oM:

Function Ums pyukiun(Crucok ¢popMalibHBIX MApaMeTPOB): THUI Pe3yJibTaTa;

IUPEKTHUBBI;

JlokanpHbIE ONTUCAHUS

begin

Omnepatopsl PyHKITUU
end;

Br13oB moamnporpamMmbl  «(hyHKIIMW» OCYIIECTBIISETCS yKa3aHHUEM B IPaBOi
YacTW oONepaTopa MPUCBAMBAHUS HMEHU (QYHKIMU CO CHUCKOM (PaKTUUYECKUX
napamMeTpoB. BHyTpu QyHKIIMU 00s3aTEIBHO HYKHO TMPUCBOUTH KAKOE—TO 3HAUCHUE
uMeHn ¢yHkiud. Kpome uMeHrn GyHKIUH MOXXHO TPHUMEHSTH KIFOYEBOE CJIOBO
Result, koTOpoe MOXKHO HCIONB30BaTh B JIOOOM BBIPAXKEHUH, B TO BPEMS Kak
UCIIOIb30BaHNE MUMEHU (YHKIIMU B BBIPAXXEHUM MPUBOJIUT K MOBTOPHOMY BBI3OBY
3TOM k€ (PYHKIMH, T.€. PEKYpPCHUHU.

[TogmporpaMMbl  MOTYT HMMEThb JUPEKTUBBI, KOTOPHIC 3aMUCHIBAIOT MOCTE
00BSBIICHUS TOANPOrPaMMbl. DTU TUPEKTUBBI MOTYT OINpPEACNATh MpaBHUiia BbI30BA
MOANPOrpaMM U MEpeladu B HUX napameTpoB. JIMPEKTUBOM MO YMOTYAHUIO SIBIISETCS
nupektrBa Register, xotopas Tak ke, kak u Pascal, omnpenenser nepemauy
napaMeTpoB B CTEK CJE€Ba HaIpaBo, T.€. TaK, KaK OHU 3allHUCaHbl B ONPEICIICHUN
NOANPOrPaMMBI.

HupextuBsl Cdecl, Stdcall u Safecall onpenensitor nepeaady napameTpoB
Hao0OpOT, T.€. CIIpaBa HaJEBO, KaK 3TO NPUHATO B si3bIke CH.
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JUis Bcex nupektuB, kpomMe Cdecl, ocBOOOX€HHE CTEKa NPOUCXOIUT M0
BbIxoJga u3 mnoxmporpammbl, a a1 Cdeecl — mocne mnepemauu ynpaBlieHHS
BBI3BIBAIOLIEH ITPOTPaMMeE.

JupextuBa Register nepegaer mnepBble TpU MApAMETPa YEpPe3 PETUCTPHI
IIPOLIECCOPA, B TO BPEMS KAK OCTAJIbHBIE IIEPEAAOT BCE MapaMETPhI UEPE3 CTEK.

HupexktuBa Safecall wucnomnszyercs mnpu padbore ¢ OLE Automation
uHTepdeiicamu.

HupextuBel Near, Far u Export wucnonb3oBaauch TOJbKO B 16—OWUTHBIX
NPUIOKEHUSX U B HOBBIX Bepcusix Delphi ocTaBieHbl TOJIBKO ISl COBMECTUMOCTH CO
CTapbIMHU ITPOTrpaMMaMHU.

HupextuBa Forward o3Hayaer, 4TO HAaHO TOJBKO OMNHUCAHWE IMapPaMETPOB
BBI30Ba MPOIIEAYPHI, @ CAMO ONMHUCAHUE Teja MpoIeayphl Oyner maHo Hmke. Takas
CUTyalrs BO3HUKAET, KOTJa, TOMyCTUM, IIpoueaypa A BbI3bIBacT npouenypy B, B To
BpeMsi Kak mnpoueaypa B cama BeI3biBaeT mpouenaypy A. B 3Tom ciydae MOXKHO
CHayaja oOmnucarb mnapaMmeTrpsl npoueaypbel B ¢ nupektuBor Forward, 3arem
IIOMECTUTh IpoUenypy A, a 3aTeM TEKCT npoueaypsl B. D10 cBsizaHO C TeM, 4TO
Delphi He paspemiaer HCHOJIB30BaTh HE OMNPEICICHHbIC 3apaHee MPOIEAYypPHI.
HupextuBa Forward MoxeT ObITh HCIONB30BaHa TONBKO B cekuuu Implementation
moxyJis Unit.

HMupextnBa External wucnonb3yeTcs mnpu ONMCAHWKM TNPAaBUI  BbI30BA
MPOLIEYPhI, KOTJIa €€ TEeJIO M3BJIEKAeTCs M3 TuHaMmuueckor omonuorexku (DLL) wn
u3 00bexTHOTO MotyJist (OBJ) — pesynbraTta Tpancusiiuu ¢ si3bika Cu.

HupextuBa OverLoad wucnonbs3yercsi Torga, Korja IBE HPOLEAYPbl UMEIOT
OAHO WMs, HO pa3HbId CIHCOK MapamMeTrpoB. IIpu BbBI30BE Takux mnOpoueayp
MIPEIBAPUTETILHO MPOBEPSIETCS CMUCOK (HaKTHUECKUX MapaMeTPOB U BBI3BIBACTCS Ta
nporeaypa, CHUCOK (POpMallbHBIX HapaMeTpoB KOTOPOM COBHAAaeT MO THUIY CO
CIIUCKOM (DAKTUYECKUX MapaMeTPOB.

B rnokanpHBIX omucaHUSX Tporeayp ¥ (PyHKIHH MOTYT OBITh OOBSBIICHBI
BHYTPEHHHE THUIIbI, KOHCTAHTHI, IEPEMEHHBIE U JIpyrue npoueaypsl U GyHkiuu. Bo
BHYTPEHHHUX Tpoleaypax u (QYHKIMSIX JOCTYNMHBI BCE JIOKAJIbHBIE OIMUCAHMS
NOJANPOTrpaMMbl, B KOTOPOH OHU camM omnucaHbl. OnucaHus, clenaHHble B (ailie
npoekTa ¢ pacmupernreM *.dpr unu B unrepdericnont yactu moayneit Unit, siBAsitOTCA
rJI00AJIbHBIMU U IOCTYIHBIMU ISl BCEX MOANPOTpaMM IpoekTa wid Moayiei Unit.
OTH IEpEMEHHBIE U KOHCTAHThI PACIOJIAraloTCs B CIIEIIUATIbHOM CETMEHTE JAaHHBIX, a
HE B CTEKE.

JIJist IpUHY TUTENHHOTO BBIXOJa U3 TEKYIIeH MpoIeyphl Wik (YHKIIMA MOKHO
UCIOJIb30BaTh Tpouenypy Exit.

PaccmoTpum npumep pacuera TaONUIIBI 3HAYCHUHN CIeaytomend QyHKINM:

n ) n+l )
y =sin’ ZCénCos(i -x) ZCZJ(n+1)C0s(2 - j-x)
i=1 j=1
[TepeMenHas x OyAeT U3MEHATHCS B MHTepBaNle a < x < b ¢ marom h=(b-a)/10. 3nech

Cm = I’l—' — YqUCJI10 CO‘leTaHI/Iﬁ U3 n 110 m I’l!= I — YHUCJIO IIEPECTAHOBOK IO
n ' ( )v ’
m:\n—m). i=1

n
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n. OdbopMuM pacyeT yucia MePecTaHOBOK, COUCTAHUA U CYMM B BHUJE MOANPOTPAMM
¢bynxuii. Ucxonueie nanusie OyneM onpenenats B komnonentax TEdit, a pesynbrar
BBIYHMCIICHUN TIOMECTUM B MHOTOCTPOUHBIN penaktop TMemo. O0paboTuuk HaxKaThs
KJIaBUIIN «BBIYUCIUTEY OyJIeT UMETh CJICIYIOIINI BU/I;
Procedure TForml1.Button1Click(Sender: TObject);
Var n:integer; a,b,h,x,y:Extended;
Function F(n:Integer):Extended; // ®ynkius pacuera pakropuaia
Var i:Integer;
Begin
Result:=1; // BHayaje moJyiaraeM Mpou3Be/ICHUE PaBHBIM CAUHUIIC
For i:=1 to n do // Opranu3yem IUKJI YMHOXEHUHN
Result:=Result*i;
End;
Function C(n,m:Integer):Extended; // Pacuer 4uclia coueTaHui
Begin
C:=F(n)/F(m)/F(n-m);
End;
Function Sum(n:Integer;x:Extended):Extended; // Pac4eT CyMMBI
Var i:Integer;
Begin
Result:=0; // CymMy Ti0J1araeM paBHOM HYJIIO
For i:=1 to n do // Opranu3yem UK CIOKEHUN
Result:=Result+C(2*i,x)*Cos(i*x);
End;

Begin // Teno 06paboTurKa HAXKATUSI KIABUIIHN « BBIMOTHUTE
N:=strtoint(Editl.Text); / Onpenensiem HauaabHbIC 3HAYCHUS IEPEMEHHBIX
a:=strtofloat(Edit2.Text); b:=strtofloat(Edit3.Text);
h:=(b-a)/10; // Pacuer mara mo X
X:=a; // X nonaraeM paBHbIM Ha4aJIbHOMY 3HAYEHUIO
While x<b do Begin  // Opranuszyem uuki no X

Y :=Sqr(sin(Sum(n,x)/Sum(n+1,2¥x))); // PaccuutsiBaecm Y

// BBIBOIUM pe3yIbTaThl

Memol.Lines.Add(’x="+Floattostr(x)+’ y="+Floattostr(y));

x:=xth; // HapammBaem X

end; end;

PaccmoTpum emie OOMH HOpUMEp YK€ C  HCIOJIB30BAHHEM MIPOLEAYD.

Heobxoanmo HamucaTh mporpaMmy IO BO3BEJCHUIO KBaJIPATHOW MaTPHIILI B JIIOOYIO
crenens, T.e. B=A", rme A — 3agaHHas KBajapaTHas Marpulia Pa3MEpHOCTH 7:

all cee aln

A=|... .. ..|. Jlug peuieHus 3TOM 3aJa4¥ HY>KHO HANUCATh MHOANPOTrPaMMy

a a

nl nn

n
YMHOKEHUs IBYX MaTpuLl, T.e. C=A4-B win ¢; = Zaik by -
k=1
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PasmepHOCTH MaTpHIlbl 77 ¥ CTENEHb m OyneM 3amaBath B komnoneHTax TEdit.
Havanenyto matpuily A Oynem ompeneisTh CiaydyailHBIM OoOpa3oM W MOMeENIaTh B
koMrnoHeHT StringGridl, a pe3ynbTaT BO3BEACHHUS B CTENEHb pa3MECTUM B
koMroHeHTe StringGrid2. OO0paboTuMk HaxaTus KiIaBUIIM «Beruucnutb» Oyxaer
MMETH CIEAYIOIINN BUJ:

Procedure TForml.Button1Click(Sender: TObject);
Const nmax=20; //O0BbsIBIEHNE KOHCTAHT, TUIIOB 1 MTEPEMEHHBIX
Type Ta=Array[1..nmax,1..nmax] of extended;
Var i,j:integer;
A,B,C:Ta;
// TIponietypa mepeMHOKEHUS MATPHII

Procedure UM(n:integer; var A,B,C:Ta);

Var i,j,k:Integer; s:Extended; // BuyTpenHue nepeMeHHbIe TPOLEAYPHI

Begin

For i:=1 to n do

For j:=1 to n do Begin
S:=0;
For k:=1 to n do
s:=s+A[Lk]*B[K,j];

Cli,j]:=s;
End;
End;
Begin
n:=Strtolnt(Editl.Text); // Onpenenenre pa3MepHOCTH MATPHII
m=Strtolnt(Edit2.Text); // OnpeesieHre CTENEeHU BO3BEICHUS MaTPHUIIBI

With StringGridl do Begin // TloaroToBKa BU3yaJbHBIX KOMIIOHEHTOB
RowCount:=n;
ColCount:=n;
FixedRows:=0;
FixedCols:=0;

End;

With StringGrid2 do Begin
RowCount:=n;
ColCount:=n;
FixedRows:=0;
FixedCols:=0;

End;
Randomize; /l aummanv3anus JaT4yuka caydalHbIX ducen
For i:=1 to n do // 3anoaHeHre MaTpULIbI A CITydYallHBIMU YHCIIaMU

For j:=1 to n do Begin
Ali,j]:=random;
Bli,jl:=Alijl;
StringGrid1.Cells[j-1,i-1]:=FloattoStrF(A[Lj], ffGeneral, 10,5);
End;
For k:=1 to m-1 do Begin // Opranu3zamus 1iukjia BO3BeICHUS B CTCTICHL A
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UM(n,A,B,C);
For i:=1tondo //3anmomuHaHHe TEKYIIETO PE3yJIbTaTa YMHOKCHUS MaTPHII
For j:=1 to n do
Bli,j|:=Clijl;
End;
For i:=1 to n do // BBIBOJ p€3yJIbTaTOB BHIYUCIICHUN
For j:=1 to n do
StringGrid2.Cells[j-1,i-1]:=FloattoStrF(C]Ji,j], ffGeneral, 10,5);
End;

[Ipouienypsl U GyHKIHH, KOTOPBIC MPSMO WM KOCBEHHO BBI3BIBAIOT CaMU ce0s,
Ha3bIBAIOT PEKYPCUBHBIMU.

[IpuBenem npumep Takoi GyHKIMM AJis pacuera hakTopuania:

Function F(n:Integer):Extended;
Begin
If n>1 then F:=F(n-1)*n else F:=1;
End;

Pacuer OonbIIMHCTBA TOJUHOMOB OCYIIECTBIISIETCS. IO PEKYPPEHTHBIM
dbopmyniam, Korjga KaxkAbli TOCJIEAYIOIIMI TIMOJUHOM PAaCCUUTHIBACTCS uepes
npenpiaymue noauHomel. Hanpumep, Bo=1, B=X, B\=2-X-B\.;-By,. g pacuera
TaKHX MOJIMHOMOB MOYKHO TOK€ MCIIOJIb30BaTh PEKYPCUBHYIO (DYHKIIUIO BUIA!

Function B(n:Integer; x:Extended):Extended;
Begin

If n>1 then B:=2*X*B(n-1,x)-B(n-2,x) else

If n=1 then B:=x else B:=1;

End;

Kak BUIHO M3 3THX NPUMEPOB, PEKYPCUBHBIC (DYHKIIUU MOJYyHArOTCS OYCHBb
KOMIIAaKTHBIMH, HO OHHU TPEOYIOT OOJBIIONW aKKypaTHOCTH MPU HX HAMHCAHUH —
HeOoJbIIas omKOKa B MporpaMMe MOKET MPUBOJIUTH K MEPENOJHEHUIO CTeKa M3—3a
OECKOHEYHOTO BhI30Ba (DYHKITMU caMOii ceOs.

12. MOYJIb UNIT

Moayns Unit sBAseTcss OTHEIBHOM NPOrpaMMHOM €AUHULEH — OH
OTNUCHIBAETCSI B OTACIBHOM TEKCTOBOM (alijie ¢ pacmmpeHueM *.pas u
TPAHCIUPYETCS OTACIBHO. Pe3yabTaTOM TpPAHCISALINUU SIBISETCS MAITUHHBIN KO,
KOTOpBIN 3amuckiBaeTcss B Qaitn ¢ pacmupenuem *.dcu. Crpykrypa momynst Unit
MOXKET UMETh CIIEAYIONINI BUA:

Unit Ums Mmoyns;

Interface // UntepdeticHas 4acTh MOy

Uses // ImeHa TTOAKITI09aeMbIX MOTYJICH

// OObsIBACHUS I100abHBIX TUIIOB, KOHCTAHT, IEPEMEHHBIX,

// 3ar0IOBKOB TIpOIIeAyp U YHKIIHA, KOTOPBIE OYIyT TOCTYIHBI B IPYTUX
// MOIYTISX, TIOJKITFOUYMBIINX JAHHBIA MOIYITh

Implementation /I Cexuus peanu3aiuyd MOy JIst

Uses // MeHa MoAKII0YaeMbIX MOAYJIeH
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// 3nech MOTYT ONIPENENATHCS BHYTPEHHNE KOHCTAHTHI, TUTIBI, IEPEMCHHBIE,

// iporiemypsl U GYHKIIMH, KOTOPHIE OYIyT TOCTYITHBI TOJILKO BHYTPHU

// TaHHOTO MOAYJs. 3J€Ch Ke IaeTCs peanu3alus BcexX Mpouenyp u QpyHKIuii,
/I 0OBSIBACHHBIX B UHTEPHENCHON CEKIUU MOIYJIS

Initialization // Cexius uHHITHATU3AIMN MOTYJIS

// B 2TOM CeKIUU 3aMUCHIBAIOTCS ONIEPATOPHI, KOTOPbIE OYAYT BBITTOJHEHbI

// cpa3y nocie 3arpy3Kku nporpammsl B mamsate IBM. Cekuun nHUIIMAIA3AIUN
// OyAyT BBIMOJHATHCS B TOM MOPSIKE, B KakoM Moayau Unit onrcaHbl

// B ocHOBHO# mporpamme B omniepatope Uses

// Cexus UHUIMATIA3AIIMN MOKET OTCYTCTBOBaTh B MojyJie Unit

Finalization // Cekmus 3aBepiieHus

// DTa ceKIust MOKET MPUCYTCTBOBATh B Moayse Unit, TOIBKO €ClIi B HEM eCTh
// ceKmusl MHUITUATH3aIuN

// BBITIOTHEHHNE OTIepaTOPOB ATOU CEKITUH TMPOUCXOIUT TTOCIIC OKOHYAHUS paOOTHI
// IporpamMMBl Nepe]] BBITPY3KOM ee U3 onepartuBHON mamsatu OBM

// DTH ceKUUU BBIOJHSAIOTCS B 0OPATHOM MOPSAKE MO CPABHEHUIO C TOPSAIKOM
// BBINIOJIHEHUS CEKIINI UHUILMATIU3AIIUA

End. // Koneny moyns Unit

Bce oObsBnenusi, cpaenaHHble B UHTEpGEHCHON  CEKUUH, SABISIOTCS
rJI00AIbHBIMU [ MPOTpaMM, HCHOJB3YIOIIUX JaHHbIM MoayJb. [lonkimtoueHnue
MOAyJIed K JpPYyrUM MOJYJISIM OCYLIECTBISIETCS omeparopoM Uses €O CIHUCKOM
NOJNKIIOYaeMbIXx Mojaysied. Ecnu B uHTEp(hEWCHBIX CEKIHMSIX MOAyJel ecThb
OTpeNeeHNs] C OJMHAKOBBIM HMMEHEM, TO BOCIPUHHUMAETCA ONPENEICHUE TOro
MOJTyJIsI, KOTOPBIM HaXOJUTCS B KOHIIE CITUCKE MOJyJieu B onepatope Uses.

Omnpenenenus, nanHble B cekiuu Implementation, IMEIOT CHUITy TOJBKO BHYTPH
nanHoro Moy Unit.

Paccmotpum mpumep Hammcanust Moaysst Unit st paboThl ¢ KOMIIIICKCHBIMU
yuciaamMu. Ji000€ KOMIUJIEKCHOE YHCIO HMEET pealbHyl0 M MHHUMYK YacTH,
Hanpumep: d =a,, + j-a,;,, T1e a,, — pealbHas 4acTb KOMILJIEKCHOIO YUCHA, d;y —
MHHMasl YaCTh KOMIUIEKCHOTO YHCIIa, a | = J=1 — MHuMas eguHuLA.

CnoxeHnue JBYX KOMIUIEKCHBIX YHCENT OCYIIECTBIsETCS 10 (dopmyie

c=a +b = (are +bre)+jim(aim +bim): Cre +jcim‘

YMHOKEHHE KOMITIEKCHBIX YHCell onpeaenseTcs GopMynon

c=a b = (are 'bre _aim 'bim)+j(are 'bim +aim 'bre): cre +jC

im*

B wmoayne Unit BkiIouMM J1Be€ mNOANpOrpaMMmbl (YHKIMHM [UJIs pacyera
CJIO’KEHMS U YMHOKCHUS KOMIUICKCHBIX YUCEN:

Unit Complex; // Hauano moxyns Complex

Interface // UatepdeiicHast ceKius MOy s

Type TComp=Record // OOBsBIEHNE TUTIA KOMILJIEKCHOTO YUCIa
Re,Jm:Extended;
End;

Const JC:TComp=(re:0.0;im:-1.0); // MHumas enuHuIA
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// OYyHKIUS CITOKEHHS] KOMIUIEKCHBIX YUCEI
Function AddC(a,b:TComp):TComp;

// OYHKIMS YMHOXEHUSI KOMILJIEKCHBIX YHUCET
Function MulC(a,b,: TComp):TComp;

Implementation /I Ceknus peanu3aiuu MOy JIs
Function AddC(a,b:TComp):TComp;
Begin

AddC.re:=a.retb.re;
AddC.im:=a.im+b.im;
End;
Function MulC(a,b: TComp): TCOmp;
Begin
MulC.re:=a.re*b.re-a.im*b.im;
MulC.im:=a.re*b.im+a.im*b.re;
End;
End. // Koneny moayist Unit

B Moayne ¢popmbl Mbl JOJKHBI B KOHIIE ClMCKa MoAyJied B omeparope Uses

no6aButh uMsa moxaysis Complex. IlycTh HauanbHbIe 3HAYEHUS IS KOMILIEKCHBIX
yucen a u b Oyayt onpenensatbes B komrnoHeHTax TEdit, a pe3yabTar BRIUUCICHUS

BBIPOKEHUS C = (c'z +b)-c'z MOMeCTUM B KoMmnoHeHT Memol. Torga Havamo Momysist

dopmbl Form1 u 06padoTurik coObITHs «BhuncauTe» OyAyT UMETh BU]T

Unit Unitl;

Uses ........, Complex;

Procedure Button1Click(Sender:Tobject);

Var a,b,c: TComp;

Begin
a.re:=StrtoFloat(Editl.text);
a.im:=StrtoFloat(Edit2.text);
b.re:=StrtoFloat(Edit3.text);
b.im:=StrtoFloat(Edit4.text);

// BeraucneHue 3aJaHHOTO KOMIUIEKCHOTO BBIPAKCHHS
¢:=MulC(AddC(a,b),a);

// BeIBO# pe3ynbTaTa

Memol.Lines.Add(’c.re="+FloattoStr(c.re)+’ c.im="+FloattoStr(c.im));

End;

13. PABOTA CO MHOKXECTBAMHU

MHOX€eCTBO MPEACTABISIET COO0M HA0Op OJHOTHUIHBIX AJIEMEHTOB, IIPU 3TOM

HU OJMH DJIEMEHT MHOXXECTBA HE MOXET BXOAUTh B HEr0 JBAXKIbl U TOPAJIOK
pacnoJIoKEeHUsI JIEMEHTOB B MHOXKECTBE HE MMeeT HUKakoro 3HaueHus. B Delphi
pa3Mep MHOKECTBa HE MOKET MPEBbINIATh 256 3HAYEHUH, T.€. MHOKECTBO 3aHUMAET

B NIaMATH KOMIIbIOTEpa Bcero 256/8=32 Gaiita.
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MHO»XeCTBO onpeensieTcsl KIFOYEBBIM CIIOBOM Set, 32 KOTOPBIM ONPeIesaeTcs
THUII 3JIEMEHTOB MHOXecTBa. Hanpumep, B pazzene TUIOB MOKHO 3aIACATh:

Type TLatChar=Set of ’A’..’z’;  // MHO>ecCTBO JJaTUHCKUX OYKB
TSimv=Set of Char; // MHOK€ECTBO JFOOBIX CHMBOJIOB
TColor=Set of (Red,Blue,Green,White,Black);

// MHO€ECTBO IIBETOB IEPEUUCIIIEMOTO THIIA

Tenepp MOXXHO ONpEAEIUTh CaMH MHOXECTBAa M TIPOJENIaTh HEKOTOphIE

orieparuy HaJl HUMU:

Var L1,L2:TLatChar;

S1,S2:TSimyv;
C1,C2:TColor;

Begin
L1:=’A’,B’,’C’]; // MHOXECTBO M3 TPEX JJATHHCKUX OYKB
L2:=]’a’..’2’]; // MHO€eCTBO CTPOUYHBIX JIATUHCKUX OyKB
S1:=’2’,’¢’]; // MHOeCTBO U3 IByX CUMBOJIOB
S2:=[]; // TIycTOo€ MHOMKECTBO
C1:=[Red]; // MHOkecTBO U3 ogHOro 3HaueHus Red
C2:=|Green]; // MHOkeCTBO U3 ogHOro 3HaueHus Green
C2:=C1+C2; // MHOX€ECTBO YK€ U3 ABYX 3HAYEHU

Han wMHOXecTBaMM  MOMKHO — BBIMOJHATH  OMEpPALMM  CIOXKEHHUST  «+»
(oOObenMHEeHHST MHOXECTB), BBIUMTAHHS «-» (MCKJIIOYEHUS W3 MHOXECTBA),
YMHOKEHUSI MHOXKECTB «*» (IepecedyeHre MHOXKECTB) U BXOXKJICHHUSI BO MHOKECTBO
«in». Kpome 3T0oro, MO>KHO UCIIOJIb30BaTh MPOIEYPHI:

Include(S,1) — no6aBneHue 371eMEeHTa 1 BO MHOXKECTBO S,

Exclude(S,1) — uckirodenue sinemMeHTa 1 13 MHOXKeCTBa S.

Han MHOX€EcTBaMi MOKHO BBITIONHSATH OTIEPAIMH CPABHEHWSI, HAIIPUMED:

S1=S2 Oyaer paBHo True, eciim MHOXECTBA OJITMHAKOBHI,

S1<>S2 Oynet paBHO True, eciu MHOKECTBA Pa3InYarOTCsS XOTh HEMHOIO;

S1>=82 Oynet paBHo True, ecnu S2 gBiIsIeTCS MOAMHOXKECTBOM S1;

"z’ in S1 Oynet paBHO True, eciau 3I€MEHT 'z’ MPUHAUISKUT S1.

PaccmoTpum mpumMep pabGoTel co MHOXKecTBamu. Jlomyctum, uto Ha (opme
HAXOJUTCS KOMIOHEHT Memol u Ham HY>XHO, YTOOBI IIPU HAXKATUU HA KJIaBUATYpE
KJIABUIIK C JIATUHCKUMU OyKBaMHU 3ByYall CUTHAJl OJHOM 4YacTOThI, C PYyCCKUMHU
OyKBaMU — JIpyrod 4acTOThl U C UPpaMH — TPETheil 4acTOThl. 151 3TOr0 00bsIBUM
r100aJbHBINA THIT MHOKECTBA CUMBOJIOB U IMIEPEMEHHBIC ATOTO TUITA B MHTEpQeHCHON
cexuuu Moy Unit Tak:

Type Tc=Set of Char;

Var CL,CR,C0:Tc;

B o0pabotunke CcOOBITHS CO3/1aHUA (GopMBI  OIpenearM MHOXECTBA
JATUHCKUX, PYCCKUX U IIUGPOBBIX CUMBOJIOB CIEAYIOIIAM 00pa3oM:

Procedure Tforml.FormCreate(Sender:TObject);

Begin

CL:=’A’..’2’];
CR:=’A’..’q’];
C0:=[’0" 9’];
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End;
O0paboTUnMK COOBITHSI Ha)KaTHs JIFOOOW KIIABWINW JJIT KOMIIOHEHTa Memol
OyJleT BBITJISACTh TaK:
Procedure TForm1.MemolKeyPress(Sender: TObject; var Key: Char);
Begin
if key in cl then windows.Beep(1000,100);
if key in cr then windows.beep(2000,100);
if key in c0 then windows.beep(4000,100);
end;
3nech uepe3 napamerp Key nepegaercs B npoueaypy Koj Hakatod KiaBuiu. Eciu
ATO KJIABHINA C JIATHHCKUM CHUMBOJIOM, TO TOJAETCS 3BYKOBOW CHTHAJI 4YacCTOTOMN
1000 't u nmutensHOCTHIO 100 MmmucekyHa. s pycckux OyKB 3TOT CUTHAI OyieT
¢ wacrotoit 2000 I'm, a ays udpp — 4000 I,

14. PABOTA C ®ANJIAMU

@aiin — 370 HAOOP TAHHBIX HA BHEUIHEM YCTPOMCTBE XpaHEHUs MH(OOpMAIUU.
B Delphi ¢aiinst MOTYT OBITH CIIEAYIOMIMX THUIIOB:
1) TekcToBbIE;
2) TUMHMPOBAHHEIE;
3) HETUNHPOBAHHBIE.
14.1. Texcmoesoie ¢haiinvt

TexcroBble ¢ailiabl OTIMYAIOTCS OT BCEX JPYTUX TEeM, UTO Kaxkaas CTpoKa
daiina 3aKkaHUMBACTCS IBYMsI CTICIIHAIbHBIMUA CHMBOJIAMHU:

$0D — KoHeI CTPOKH,

$0A — mepeBoj KapeTKH WM IEPEX0 ] B HAYAJIO CICAYIOMIEH CTPOKH.

B Takumx (aiimax Kaxmas CTPOKHM MOXKET UMETh CBOIO JUIMHY. Takue ¢aiibl
Ha3bIBAIOTCS (paiilaMu ¢ MOCIEeN0BaTeNbHBIM JOCTYNOM. YHTaTh UX MOXHO TOJIBKO
MOCJIEOBATENIBHO — CTPOKA 3@ CTPOKOM, a 3alUChIBATh HOBBIE CTPOKU MOYHO TOJIBKO
B KoHell ¢aiina. Eciu npousBecTH 3anuch HOBOM CTPOKHM B cepenHy (aiina, To Bce
MOCJICAYIOIINE CTPOKU OyAyT yAaJeHbl U3 (aiina.

B Delphi MHOTHE KOMIIOHEHTHI UMEIOT METOJbI MPSIMOTO YTEHUS U 3alUCH B
TeKcTOBbIN (aitn. Hampumep, komnonent TMemo umeer cBoiictBo Lines, B koTopom
€CTh JIBa METOJa JJisi YTCHHs M 3alUCU CTPOK MpsiMo u3 daina wiu B daitn. s
YTeHHs] TEKCTOBOro (aitna, Hanpumep nporpammel Pl.pas ¢ nucka «D» u3 karanora
«My», 1 3anmcH ero cTpok B nojxe TMemo nocTaTouHo 3anucath OJAUH ONepaTop:

Memol.Lines.LoadFromFile(’D:\My\P1.pas’);

[Tocne koppekuuu cTpok B Memo MOKHO OOpaTHO 3amucaTh 3T CTPOKH B TOT K€
Gbaiis 0JHUM OTIEPaTOPOM:

Memol.Lines.SaveToFile(’D:\My\P1.pas’);

Ho wHorpma, nHampumep mnpu pa3paboTke COOCTBEHHOTO TEKCTOBOTO peIaaKTopa,
BO3HUKAET HEOOXOIUMOCTh TPAMON pabOThl € TEKCTOBBIM (allioM U  €ero
OTJENBbHBIMU CTPOKAaMHU, TOTJA CJIEAYyeT HCMIOJIb30BaTh MPOLEAYPHl U (YHKIUU U3
CHUCTEMHOTr0 MOAYJIs System.

Kaxnapiii TexcToBbIi (haitn onpenensiercss (ailyioBoil mepeMeHHOU, KOTopast
MOKET OBITh TOJILKO OJIHA JIJIsi ogHOTO (haityia. DailyioByI0 EPEMEHHYI0 TEKCTOBOTO
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THUTIA OMIPEACIISIOT C MoMOoIIb KitoueBbix ciioB Text wim TextFile. Hampumep, MoxHO
00BSABUTH (PANJIOBYIO IEPEMEHHYIO TEKCTOBOI'O THUIIA ONIEPATOPOM:

Var F:Text;

Ecth cnemnuanbubie (ailioBble MEpeMEHHBbIE AJIsI TEKCTOBBIX (DailioB — 3TO
Input u Output. OOBIYHO OHU COOTBETCTBYIOT KJIaBHaType W auciuieto. [loatomy,
€CJIM B OllepaTopax BBOJA HE yKa3aHa (pailiioBas mepeMeHHasi, TO M0 YMOJIYaHUIO OHA
CcOOTBETCTBYET Input, a ipu BeiBoAE — Output.

OcHoBHBIE TpOIIeAYPHI U PYHKIMH 17151 paOOTHI ¢ TEKCTOBBIMU (haiiyiaMu:

Procedure AssignFile(var F, FileName:String); — mpolienypa Ha3HadeHUs
daiinoBoii mepemenHoir F mytu k ¢aitmy FileName. Drta mpomeaypa He MoeT
BBI3BATh OMIMOKY MPHU BBHITOJIHEHUH IPOTrPAMMBI, TaK KaK OHAa HE MPOBEPSIET HATHYNE
yKazaHHOro (aiina;

Procedure Append(var F:Text); — nponieaypa OTKpbITUs (haiijia Ha 3aMuCh B
koHer ¢aina. [Ipu sToM mpoBepsieTcss HAIMYUEe YKa3aHHOTO (haiiyia, M €Clii €ro Her,
TO BO3HUKAET OIIMOKA BBOJAa—BBIBOJA WJIM MCKJIIOUUTENIbHAS CUTyalusi C KOJIOM
EInOutError. OnepanroHHas cucTéMa IIPU 3TOM BBIBOJHUT OKHO C IOSCHEHUSMHU
omnOku. [locne »Toro mporpamMmma 3akaH4MBaeT CBOIO padory. Ecinu mporpamMmmuct
XO0YeT, YTOOBl MporpaMma IpH 3TOM HE MpephbiBaja CBOK padOTy, TO OH JOJKEH
B35Th Ha ce0st 00pabOTKY TaKUX OLIMOOK WIIM C IOMOIIbIO onepaTopa Try, Uiu myTem
OTKJIIOYEHUS! CTaHAApTHOM 00paboTku OmMOOK BBOJA—BBIBOJA C TMOMOIUIBIO
nupekTuBbl TpaHcasaTopy {$1-}. [Tocme aToro MoxHO ¢ momoisio GyHkuuu Function
IOError:Integer, onpenenuTh KOJ OMMOKK W TPOrpaMMy JIaJbHEHININX JICHCTBUA.
Bromtounts cranmapTHyio 00pabOTKy OIIMOOK BBOJAa—BBIBOJA MOKHO JUPEKTHBOM
{$1+}. Cnenmyer moMHUTH, uT0 pyHKIKIO IOError MoskHO MCTIOIB30BaTh JJIs aHATN3a
OIMUOKHA TOJIBKO OAWH pa3. [IoOBTOPHBIN BBI30B ATOW (PYHKIIUU JUISI OJTHOM M TOM K€
OIMMOKH BBOIa—BBIBOJIA YK€ HE TACT KOJIa OIUOKH;

Procedure ReWrite(var f:Text); — oTkpbiTue HOBOrO (haiina Ha 3amuch. [Ipu
3TOM, €CJIM YK€ CYIIECTBOBAJ TaKoH (paiiji, TO OH CTaHET MyCThIM;

Procedure Reset(var f:Text); — oTkpbITUE (Paiiia Ha YTEHUE C €rO Hayasa;

Procedure Read(var f:Text; cnucox nepemenHblx); — 4YTEHUE 3HAYCHUU
MEePEMEHHBIX U3 TeKCTOBOro (aitna. Ilpu BBOJE 3HAUECHMI YMCIIOBBIX MEPEMEHHBIX
YUTAETCS] CUMBOJIBHBIM 00pa3 4uciia 70 MOSBIEHUS MEPBOTO pa3AeNUTENs] YUCen —
npo0ena WM KOHIIA CTPOKH, a 3aTeM ATOT o0pa3 mpeodpa3yeTcsi B UKCIIO, KOTOPOE U
pUCBauMBaeTCAd TEKylled TMepeMEeHHOW U3 chucka BBojaa. Hampumep, ecnu
oneparopoM Read(f, a,n); u3 daitna f unraercs crpoka Buma « -1.5e-3 27»,T0
MIEPEMEHHOM «a» OyAeT MPUCBOSHO 3HAUYCHUE -1 5%10°, a MIEPEMEHHON «N» 3HAYCHUE
27. Ho ecnu B cpoKe BCTPETATCS CUMBOJIbI, HE COOTBETCTBYIOIINE 00pa3y uucia, TO
BO3HHUKHET OITMOKA BBOJIa—BbIBO/IA.

[Ipu BBOJIE CTPOKOBBIX MEPEMEHHBIX U3 (haillia YUTAETCA CTOJBKO CUMBOJIOB,
CKOJIPKO OIPEACIICHO B OOBSIBICHUM CTPOKH, WJIM YTCHHE WACT JO KOHIIA TeKYyIIeH
CTpOKM B TeKCTOBOM (aiine. He crmemyer B oAgHOM omepatope BBOJa YHUTATh
YHUCJIOBBIE IEPEMEHHBIC U CTPOKOBBIC TIEPEMEHHBIEC BIIEPEMEIIIKY;

Procedure ReadLn(var f:Text; cnucok nepemenmuwix), — Tpoleaypa YTCHUS
CTPOKHM M3 TEKCTOBOro (haiya ¢ 00s3aTeIbHBIM NEPEXOAOM B HAYallo CIEAYIOIIEH
CTPOKH, JaXkK€E B CIy4ae HAIUYHUS B CTPOKE HEMPOUYUTAHHBIX 3HAYCHUH;
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Procedure Write(var f:Text; cnucox evipadicenuii ); — BbIBOJ B (paiii 3HaUCHUN
CIIUCKA BBIPAKECHHUH. 3/1€Ch BBIPAKCHHUSIMU MOTYT OBITh KOHCTAHTHI, NEPEMEHHEIE,
YUCJIOBBIE BBHIPAKCHUS. 3HAUCHUS YHCIIOBBIX MEPEMEHHBIX TMPHU 3TOM TIEPEBOIATCS B
CTPOKOBBIC 3HAUCHHUSI, KOTOPHIC U 3aIMMCHIBAIOTCS B (halil;

Procedure WriteLn(var f:Text; cnucox e6wipadicenuti); — 3Ta TpoIeaypa
OTIIMYAETCS OT MPEABLAYIICH TOJIBKO TEM, UTO MOCJIC BHIBOJA 3HAYCHHUH 00s3aTeITHHO
JIOTIMCHIBAIOTCS JIBa CHMBOJIA — KOHIIA CTPOKH U TIEPEBOIa KapETKH;

Procedure CloseFile(var f:Text); — npouenypa 3akpeiTus (aitna. IIpu sTom
npoucxoaut (Qu3uveckas 3amuch U3 Oydepa oOMeHa TOCIEAHUX MAHHBIX U
ocBoOOXkmaercs daioBas nepeMeHHasi (€€ MOKHO HCIOJIb30BaTh YXKE JUIsl APYTOro
daiina). B xoH1ie paboThl MporpaMmbl MPOUCXOAUT aBTOMATHUECKOE 3aKPBITUE BCEX
HE3aKPBITHIX (aiisioB;

Function Eof(var f:Text):boolean; — byHKIMsI IpOBEpKH HA OKOHYAHHE (aiina.
Omna BO3BpallaeT UCTUHY, €CIIM JOCTUTHYT KOHeIl (aiina;

Function Eoln(var f:Text):boolean; — (QyHKUMsS BO3BpamlaeT HCTUHY, €CIU
JOCTUTHYT KOHEI] CTPOKH;
Function SeekEoln(var f:Text):boolean; — GyHKIUS TPOBEPKH TEKYIIETO

yKazarens ¢aiiia Ha HaJudue KOHIa CTpokd. [Ipu 3ToM mpomyckaroTcss mpoOensl u
3HaKW Ta0yssuu (kox $09);

Function SeekEof(var f:Text):boolean; — GyHKIMS TIPOBEPKH TEKYIIETO
ykazarens (aiina Ha Hanuuue KoHma ¢aitma. [Ipu 3TomM mporyckaroTes mpoOessl u
3HaKH TaOyJISAIINH,

Procedure Flush(var f:Text); — mnpoueaypa o4uCTKH Oydepa oOMeHa ¢
TEKCTOBBIM (haliJIoOM U TEPEHOCa €ro COACPKUMOTO HEMOCPEICTBEHHO HAa BHEIIHEE
YCTPONCTBO. DTO MPEAOTBpAIIAeT MOTEP0 MHGOPMAIINK, HAIPUMED, MPU 3aBHUCAHUU
KOMITBIOTEPA UM MCUE3HOBEHUHY HATIPSHKCHUS B CETH.

PaccmoTrpum  mpumep  mporpamMmbl, KoTopas  OyneT MpUHYAUTEIHHO
dbopMaTHpOBaTh TEKCT IpOrpaMMmbl, HamucanHblii Ha Delphi. Buauane ona momxkna
yOpaTh BCe JMIIHUE TPOOETbl M3 CTPOK MPOTPaMMBI, 3aTeM IMOCIe KaKIOTro
nosiBiieHus: kiatoueBbix cioB Class, Begin, Repeat u Case B cpoke mporpamMmbl Bce
OCTAJIbHBIE CTPOKU CABUTATh HA JBE TO3UIIMU BIIPABO, a TMOCHe KI04YeBbIX cioB End
u Until — Ha 7BE MO3UIIUU BIEBO. DTO MO3BOJUT JIETKO OMPEICIIATH MPEACIBI IIUKIOB
¥ BJIOXKCHHBIX OJIOKOB M TIpOrpaMMa CTaHeT JIETKO ynTaeMoid. [IycTh MM TEKCTOBOTO
¢aitna 3amaercs B kommnonente Editl, HadampbHBIA TEKCT MPOTpaMMbI TIOMECTHM B
KoMIoHeHT Memol, a pe3ynbrar hopmaTupoBanust B — Memo?2 u ob6paTHo B (aiin ¢
ITUM K€ UMEHEM, HO pacUIupeHHe 3aMEHUM Ha «pa~». Torma oOpaboTUMK HaKATUS
KJIABUIITN «BBITIOTHUTEY» MOKET UMETh CIESAYIOIINUNA BU/L:

Procedure Button1Click(Sender:Tobject);
Var f1,f2:Text;
Lio:integer;
s1,s2,s,sp:String; // Sp — onpeaenseT HayaIbHBIE TPOOETHI B CTPOKE
Function Udpr(s:String):String; // ®yHkuus ynaneHus JUIIHUX TPoOesIoB
Begin
/1'Y nansiem HayajabHbIE TPOOEITbI
While ((Length(s)>0) and (Copy(s,1,1)=" ")) Do Delete (S,1,1);
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//'Y nansieMm KOHeuHbIe PoOeb
While ((Length(s)>0) and (Copy(s,length(s),1)=" ")) Do
Delete(S,Lengrh(s),1);
//'Y nansem caBOEHHbIE TPOOEITbI
While ((Length(s)>0) and (Pos(" ',s)>0)) Do Delete(S,Pos(‘ ’,s),1);
End;
Begin
s1:=Editl.Text; // TlyTh K TEKCTOBOMY (paiiy
s2:=s1; l:=length(s2); s2[1]:="~’; // TlyTh K pe3ynbTUpytomeMy hanty
AssignFile(fl,s1); // Haznauenue ¢aitnoBbIX mepeMEeHHBIX
AssignFile(f2,s2);
{$1-} // OtxnroueHue cTaHaapTHONU 00pPabOTKHU OMKMOOK BBOJJa—BHIBOJIA
Reset(f1); // OTKpBbIBaeM UCXOHBIN (haiilsl Ha YTEHUE
Io:=IOResult; // 3arioMuHaeM OmMOKY OTKPBITUS (haiiia
{$1+} // BoccranaBnuBaem cTaHIApPTHYIO 00pabOTKy OIMOOK BBOAa—BBIBOIA
If io<>0 then Begin // [IpoBepsiem Hainune OMMOOK OTKPHITUS (aitna
// Ecniu ecTh OMMOKH, TO BBIBOJIUM MPEIYIIPEKAAIONICe COOOIICHUE
MessageDIg('Ommndka npu orkpsiTun ¢aiina '+s1, mtWarning, [mbOKk],
0);
Return
End;
Memol.lines.Loadfromfile(s1); / BeiBomum B Memo1 HauansHBIH (aiin
ReWrite(f2); // OTkpbiBaeM Ha 3amuch Pe3yIbTUPYIOLIUH (ailn
Sp:="; // 3anynseM HayajabHbIE MPOOEIBI CTPOKU
While not eof(f1) do Begin // OTKpbIBaeM LUKJ TPOCMOTpa UcX. (paitna
ReadIn(fl,s); // UnTaem TeKyIly0 CTPOKY
S:=Udpr(s); / /'Y nansiem u3 Hee JTUITHUE TTPOOEeITbI
S:=sp+s; /l K HOBOM cTpoKe 100aBisieM HadallbHbIC MPOOEITbI
Writeln(f2,s); // 3anuceiBaeM B (paitn f2 pe3yabTUPYIONTYIO CTPOKY
If pos(’Class’,s)>0 then sp:=sp+’> ’;// HapamuBanue Ha4aJIbHBIX MPOOEIIOB
If pos(’Begin’,s)>0 then sp:=sp+> ’;
If pos(’Repeat’,s)>0 then sp:=sp+’ ’;
If pos(’Case’,s)>0 then sp:=sp+’ ’;
//'Y naneHue HavaIbHBIX MPOOEIOB
If ((length(sp)>0)and(Pos(’End’,s)>0)) then delete(sp,1,2);
If ((length(sp)>0)and(Pos(’Until’,s)>0)) then delete(sp,1,2);
End;
CloseFile(f1);// 3akpeiTue daitnos
CloseFile(f2);
// BeiBog B Memo?2 pesyinbrata opMaTUPOBAHUS
Memo2.Lines.LoadFromFile(s2);
End;
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14.2. Tunuposannuie ghaiinv

TunupoBanubiii paitst — 3710 (il ¢ IPAMBIM JOCTYIIOM, B KOTOPOM BCE 3aMKCH
UMEIOT OJIMHAKOBYIO JUMHY. Hampumep, MOXHO OOBSBUTH THUIUPOBAHHBINA (haili
CICAYIOIUM 00pa3oMm:

Type Tz=Record

Fio:String[40];
Voz:Byte;
End;

Var f:file of Tz;

B stom npumepe Bce 3anucu (ana OyayT OAMHAKOBOM JJIMHBI U paBHbI 42 Oalitam. B
TakoM (haiijie MOXKHO YWTaTh M 3alMCHIBATH 3allUCH B TPOU3BOJIBHOM TOPSJIKE B
OTIIMYHE OT TEKCTOBBIX (halyoB. PaccMoTpeHHbie B mpeapiaymeM maparpade
npoueaypbl 1 GyHKIUA MOXHO NMPUMEHATHh U ISl TUIUPOBAHHBIX (alIoB, KpoMe
T€X, KOTOPbIEC 3aKaHYMBAIOTCSI CUMBOJIAMH «Iny.

PaccMoTpum  fomoHUTENBbHBIE TPOLEAYphl W (GYHKUMM [ paboOThl C
TUTIMPOBAaHHBIMU (haiiiamu:

Procedure Seek(var f; n:Longlnt); — niepemeniaet TeKyIuii yka3zaresns (aiina B
HavaJio n—i 3anucu. 3amucu 371eCh HyMEPYIOTCS C HYJIS;

Function FileSize(var f):Longlnt; — Bo3Bpamaet JyinHy ¢aiiia B 3aIucaX;

Function FilePos(var f):Longlnt; — BO3BpamiaeT HoMep TeKylIeH 3alucu;

Procedure Truncate(var f); — ycekaer ¢daiim ¢ TeKylied NO3UIUHU, T.C.
OTCEKAIOTCS BCE 3alMCH, HAYMHAS C TEKYIICH 3amucCH.

PaccmoTpum mpuMep 3ameHBI B JII0O00M (haiisie OJTHOTO CHMBOJIA Ha APYTOH.
Bbynem ncmonp30BaTh T€ K€ KOMIIOHEHTHI, YTO M B MPEIBIAYIIEM MPUMEPE, TOIBKO
pe3yibTaT 3aMeHBl OyJeM 3ammchiBaTh MPSMO B HCXOMHBIA (dain. 3ameHuwM,
HarpuMep, BO BceM (aiiiie MalleHbKYI0 OYKBY «s» Ha Ooibinyio «». O6paboTunk
HaXaTHsl KHONKU «BBITONHUTB» OylIeT TOrja UMETh CIeAYIOIUN BU/L:

Procedure Button1Click(Sender:Tobject);
Var f1:File of Char; // Onpenensiem THIUpOBaHHBIN (At ¢ ATUHON
// OHOM 3amMCH B OJIUH CUMBOJI
C:Char;l:longint;
Begin
s1:=Editl.Text; // TlyTh K TEKCTOBOMY (ailiry
AssignFile(fl,s1); // Haznauenue ¢aitnoBbIX mepeMEeHHBIX
{$1-} // OtxnroueHue cTaHaapTHONU 00PabOTKHU OMKMOOK BBOJJa—BHIBOJIA
Reset(f1); /I OTKpbIBaeM UCXOJIHBIN (Dailyl Ha YTeHHE
Io:=IOResult; // 3aroMuHaeM OIIMOKY OTKPBITHS (haiisia
{$1+} // BoccranaBnuBaem cTaHIApPTHYIO 00pabOTKY OIMIMOOK BBOJAa—BBIBOAA
If io<>0 then Begin // [IpoBepsiem Hainune OMMOOK OTKPHITUS (paitna
// Ecnu ecTh OMMOKH, TO BBIBOJIUM MPEIYIIPEKAAIOIICe COOOIICHUE
MessageDIg('Ommndka npu orkpsiTuM ¢aiia '+s1, mtWarning, [mbOKk],
0);
Return
End;
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Memol.lines.Loadfromfile(s1); / BeiBomum B Memo1 HauanbsHBIH (aiin
// OTKpBIBaeM UK IOCUMBOJILHOTO YTCHHSI HCXOAHOTO (haitia
For 1:=0 to Pred(FileSize(f1)) Do Begin
Read(f1,c);
If c="s1’ then Begin
c:=50;
seek(f1,]);
Write(fl,c);
End;
End;
CloseFile(f1);
Memo2.Lines.LoadFromFile(s1);
End;

14.3. Hemunupoeannbwie (haiiivt

Qaiinpl  6e3 THUMA, HETHUNUPOBAHHbIE (DANMIBI, ONPEAENSIOTCS, HalpUMEp
OIIepaTOPOM:

Var F:file;
Otu Qaitnbl ABIAOTCS (aiaaMu ¢ MPSMBIM JOCTYIIOM U (DUKCUPOBAHHOU JIITMHOM
onHoro Onoka. JlnmmHa omHOTO OJIOKa MO yMOJYaHHIO paBHseTcsa 128 Oaiitam.
[IpuBeneM MOMONHUTENBHBIE MPOIIEAYPHI U PYHKITUN I paOOThI UMEHHO C TAKUMH
daitnamu:

Procedure ReWrite(var f:file[;RecSize:word]);, — OTKpbITUE HOBOTO (aiiia Ha
3ammMch, RecSize — mmHa ogHOTO O/10Ka B OaMTAaXx;

Procedure Reset(var f:file[;RecSize:Word]); — oTkpbiTue ¢aiina Ha YTEHUE,
RecSize — nnuHa ogHOTO O/I0KA B OalTaXx;

Procedure BlockRead(var f:file; var Buf; Count:Integer[;var Result:Integer]),
— yteHue OyiokoB U3 (aitna f u 3anuce ux B O0ydep — Buf. Count — unciio 6710K0B,
KOTOpbIE XOTUM IIPOUYUTaTh, Result — uncno 6710K0B, peaqbHO NPOYUTAHHBIX;

Procedure BlockWrite(var f:file; var Buf; Count:Integer [; var Result:Integer
/), — 3amuch 6mokoB B daiin f uz 6ydepa Buf. Count — yucino 610K0B, KOTOpHIS
XOTHUM 3amnucaTh, Result — urcio 6J10K0B, peabHO 3allUCaHHbBIX B (aii;

Function FileSize(var f:file):Integer, — BO3BpallaeT YHUCIO 3alKMCAHHBIX
6moxoB B (aiine f.

B kadectBe mpumepa pabOTHl ¢ HETUTTMPOBAHHBIMH (paiilaMu TTPUBEIAEM TEKCT
IPOrpaMMbl OBICTPOrO KOMUPOBAHUS (PaillioB, KOTOpasi MOKET OBITh BbI3BaHA MPSIMO
13 KOMaHJIHOW CTPOKH ONIEPALMOHHON CUCTEMBI:

Program CopyMy;

Const LBuf=65000; // Inuna 6ydepa

Var f1,f2:File; // f1 — aitn urenus, {2 — daiin 3anucu
s1,s2:String; // CTpOoKH JyUIsl XpaHEHUs IyTel K ¢aiaam

Buf:Array[1..Lbuf] of byte; // Bydep
io,Ir,Irt,Iw,Iwt:integer; // BHyTpeHHuUEe mepeMeHHBIC
Begin
// TIpoBepka HaMMUUS IBYX MapaMeTPOB B KOMaHIHOM CTPOKE
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If paramcount<2 then Begin
ShowMessage(’O0pamenune k nporpamme: CopyMy {1 £2°);
Halt; // ABapuiiHblil BBIXO M3 IPOIPAMMBI
End;
S1:=paramstr(1); // V3 kKoMaHIHON CTPOKH U3BJIEKAEM ITyTh K (paility uTeHus
S2:=paramstr(2); // 13 komaHHO#M CTPOKHU U3BJIEKAaeM MyTh K (ailiry 3anmucu
Assignfile(fl,s1);
{$1-}
Reset(f1,1); // OtkpsiBaem ¢aiin fl1 Ha uTeHuUe ¢ AyIMHOM Oj0Ka B 1 GalT
To:=I0Result;// 3anomuHaem ommOKy oTKpbITUs (Daiina {1
{$1+}
if i0<>0 then Begin
ShowMessage(’ @aiisia ’+s1+° Het!’);
Halt;
End;
Assignfile(f2,s2);
ReWrite(f2,1); /' OtkpbiBaeM (¢aiin f2 Ha 3anuch ¢ IIuHOM O0sioka B 1 6ailT
While not Eof(f1) do Begin // OtkpbsiBaeM nuki nepenucu ¢aiina fl
Ir:=lbuf;
BlockRead(f1,Buf,lr,Irt); // Unutaem u3 f1 Ir 61oxoB
BlockWrite(f2,Buf.Irt,lwt);  // 3anuceiBaeMm B {2 Irt 6;10K0B
If Irt<>lwt then Begin // [IpoBepsiem npaBUILHOCTH 3aMKUCH
ShowMessege(’Omudka npu nepenucu Paiiyia’);
Halt;
End;
End;
CloseFile(f1);// 3akpoiBaem ¢aitnbl
CloseFile(f2);
End.
OOpaieHrne K Takod mporpaMMe M3 KOMaHJIHOM CTPOKH, HampUMeEp, MOXKET

OBITH TAKHM:

CopyMy A:\pl.pas C:\my\pl.pas

15. PABOTA C ®AUJAMU U KATAJIOTAMHA
Jlnis paGoTsl ¢ (ailioBOil cUCTEMOM HCIONB3YIOTCA Cleaylouie QYHKIUA U

IPOLIETYPHI:

Function DiskSize(Drive: Byte): Int64, — nonyueHue pa3Mepa JAUcKa B OailTax.

[Tapametp Drive onpenensier Homep nauckoBoga: 0 — Tekymuil nuckoBos, 1 — A, 2 —
Burt.n.;

Function DiskFree(Drive: Byte): Int64;, — moiydeHue paszMepa CBOOOJIHOMU

oOnacTu Ha JAUCKC,

Procedure ChDir(const S: string),overload; — cMeHa Tekylied ITUPEKTOPUH,

Hanpumep ChDir(’C:\My\’);

Procedure RmDir(const S: string),;overload; — ynanenue mycToil TUPEKTOPHH;
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Procedure  MkDir(const S: string); overload;, — co3nanue HOBOU
MIOJITUPEKTOPHH;

Procedure GetDir(D: Byte; var S: string); — noJlydeHUE TEKYyIIeH TUPEKTOPUHU
Ha ycrpoctse D;

Procedure Rename(var F; Newname: string); — mnepeuMeHoBaHue (ailna,
CBsI3aHHOTO C ¢aioBoi mepeMenHoi F, B ¢aiinn ¢ umenem Newname;

Procedure Erase(var F); — ynameHue 3akpbiToro ¢aiija, CBS3aHHOTO C
nepeMeHHou F;

Function DirectoryExists(const Directory: string): Boolean; — mupoBepka
CYIIIECTBOBaHMS NUpEKTOpuH. Ecnu oHa ecTh, TO pyHKIMA Bo3Bpamaer — True;

Function FileExists(const FileName: string): Boolean; — npoBepka Hauuus Ha
nucke ¢aiina ¢ umeHeM FileName;

Function FileGetAttr(const FileName: string): Integer;, — TOIy4YeHUE
aTpuOyToB aitna FileName;

Function FileAge(const FileName: string): Integer; — MOJy4y€HUE B CHKATOM
BUJIE J1aThl co3nanus ¢aiina as daiina FileName;

Function FileDateToDateTime(FileDate: Integer): TDateTime;, — mepeBoj
ckaTod MHOpMaUMU O JaTe co3laHus (Qaiina B CTaHAApTHBIA (opmar aaTbl—
BpeMeHu. J{Jis mepeBo/ia ero B CTPOKY ClielyeT UCcob30BaTh PyHkiuio DateToStr;

Function FileSearch(const Name, DirList: string): string, — Touck ¢aiina
Name B criucke katanoros DirList;

Function FindFirst(const Path: string, Attr: Integer; var F: TSearchRec):
Integer; — QyHKIUS TIEpBOrO MOKMCKa (aitia B 3aJaHHON TUPEKTOPUU U C 3aJaHHBIM
aTpuOyTOM, pe3yibTaT Moucka nmomemaerca B 3amuch F, ona Bo3Bpamaer 0, eciu
¢baiin HaliIeH, MHa4Ye — KO/ OIIMOKH;

Function FindNext(var F: TSearchRec): Integer; — (pyHKIMS MOCIEIYIOMETO
noucka (aiina, ynoBieTBopsomas yciaoBusMm noucka B QyHkuuu FindFirst, ona
Bo3Bpamaet 0, ecnu ¢aiin HalIeH;

Procedure FindClose(var F: TSearchRec); — 0CBOOOXIEHHE IIaMsTH,
BbIIeNIeHHOM paHee QpyHkiuen FindFirst.

PaccMoTpum mpumep mpuMeHeHHs 3THX Tpex (yHkmmid. Ha dbopme mommkHbBI
OBITh TOMEIIEHBI CIEIYIONNE KOMITIOHEHTHI:

Editl — nns 3amanus obOpasza uckomoro daiina, Hanpumep, *.pas’ — It
noucka Bcex (aijioB ¢ pacIIMPEHHUEM pas;

CheckBox1 — 1151 3ananus aTpuOyTOB UCKOMBIX (DaiisioB;

StringGrid1 — 11 BEIBOJIa UMEH U JIJTUH HalJICHHBIX (DAMIIOB;

Button1 — my1s 3amycka mpoiiecca rnoucka (ainos.

Torma o0paboTYMK COOBITHS HaXKaTHsl KHOMKH OYJET BBITISACTh CIEAYIOIIUM
o0Opazom:
Procedure TForml1.Button1Click(Sender: TObject);
Var sr: TSearchRec;// 3anuch nis mapameTpoB HaliieHHOTO (haiina
FileAttrs: Integer; // [lepemenHas 1is 3aianusi aTpuOyTa KICKOMBIX (haiyioB
begin
StringGrid1.RowCount := 1; // 3amaeM oIHYy CTPOKY Uil BBIBOJA HMEH
daiinon
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if CheckBox1.Checked then // Ompenensem aTpuOyT TONBKO [JISI UTEHUS
daitna
FileAttrs := faReadOnly
Else FileAttrs := 0;
if CheckBox2.Checked then
FileAttrs := FileAttrs + faHidden; // Onpenensiem atpuOyT IJisi CKPBITHIX
daiinos
if CheckBox3.Checked then
// Onpenensem aTpuOYT JjIsl CHCTEMHBIX (hailyioB
FileAttrs:=FileAttrs+faSysFile;
if CheckBox4.Checked then
FileAttrs := FileAttrs + faVolumelD;// ATpuGyt MmeTku TOMa
if CheckBox5.Checked then
FileAttrs := FileAttrs + faDirectory;// ATpu0OyT 11 KaTaiora
if CheckBox6.Checked then
FileAttrs := FileAttrs + faArchive; // AtpuOyT a1t apXuBHBIX (paitios
if CheckBox7.Checked then
FileAttrs := FileAttrs + faAnyFile; // AtpuOyTt st m00bIX (aitnos
with StringGridl do

begin
RowCount := 0; ColCount:=2; // Vitiem mepBbIi (haiin
if FindFirst(Editl.Text, FileAttrs, sr) = 0 then
begin
repeat /I OTKpBIBaeM IMKJI TTIOMCKA BCEX OCTANBHBIX (paitiioB
if (sr.Attr and FileAttrs) = sr.Attr then
begin

// YBenuunBaeM CUETYMK HailIeHHbIX (haiiioB Ha 1
RowCount := RowCount + 1;
Cells[0,RowCount-1] := sr.Name; // B nepBy1o KOJOHKY nuieM uMs Qaitia
Cells[1,RowCount-1] := IntToStr(sr.Size); // Bo BTopyto — pa3mep ¢aiina

end;
until FindNext(sr) <> 0; // Iiem cnenyromuit dhaiin
FindClose(sr); // OcBobOoxmaem mamsTh
end;
end;
end;

16. IMHAMMWYECKHUE IIEPEMEHHBIE U CTPYKTYPbBI TAHHbBIX

16.1. /lunamuueckue nepemenHule

JluHamuyeckue TNepeMEeHHBbIE MPEACTABISIIOT CO0OM yKazaTenu Ha 00JacTu
NaMsITH, T/I€ XpaHATCS Kakue—To JaHHble. Kaxaas u3 Takux nepeMeHHbIX 3aHUMAET B
namsatd 4 Oaiita. Hampumep, B pasnene OOBSBICHUS MEPEMEHHBIX MOXKHO
OTIPENICTUTh YKa3aTelb Ha CTPOKY CJIEIYIONUM 00pa3oM:

Var PS:”String;
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3HaK «™» — TUIBAA, MOCTABJICHHBIM meped TUMoM String, o003HAYaeT OMHCAHHE
yKaszarelid Ha MaMsTh, KOTOpas MOET ObITh BbleneHa cTrpoke. Ilepemennas PS
Oyner 3aHuMaTh B mamsaTu 4 OailTa, B HUX M OYyJIET XpaHUThCA aJpec Hayaia
BBIJICJICHHOM MaMsTH JJIg CTPOKH. 31ecCh MOJ ajapecoM OyJeM IOHUMaTh He
bu3nueckuil agpec mamsATH, a OCOObIM O00pa3oM pacCUMTaHHBIM aJpec BHYTPU
ydacTKa IMaMsTH, BBIIECIEHHOTO I JMHAMUYECKHX IMEPEMEHHBIX. DTOT YYacTOK
aMATH ONMCBIBAETCS OTJEJIBHBIM JTUCKPUITOPOM, KaK 3TO MPHUHATO B 3aILULIEHHOM
pexxuMe paboTel mporeccopa. Bech mpouecc BbIAEIEHUS U OCBOOOKICHUS
JUHAMMUYECKOHN MmaMaTu KoHTpoaupyercs cucreMoit Delphi. I'paguuecku 310 MoxkHO
IIPEICTaBUTh TaK:

PS
Anpec >
4 Gaiita JImHaMu4ecKas maMsTh

[lamMaTh TON NMHAMHYECKHE TMEPEMEHHBIE BBIICIACTCS U OCBOOOXKIACTCS BO
BpEMsl BBITIOJIHEHHSI MPOTPaMMbI TI0 Mepe Heobxoaumoctu. [IpuBeneM OCHOBHBIC
npoiueAypsl U GQYHKIUU Uil pabOThI C IMHAMUYECKUMU MTEPEMEHHBIMU:

Procedure New(var P:Pointer); — mpolieAypa BbIJCICHUS NaMATH O]
JMHAMHYECKyIo nepemeHHyto P. 3necs Tun Pointer onpenenser mo0oii yka3aTelb Ha
o0slacTh maMsITH. DTa MNpolEeaypa BbIACISICT OJOK MaMsATU TaKOW JJIUHBI, KaK 3TO
OBLJIO yKa3aHO B THUIIE JUHaMu4eckoi nepemeHHod P. B P 3amuckiBaercs aapec
Hayaja O0J0Ka BBIJACIICHHON MaMsITH;

Procedure  Dispose(var  P:Pointer); — mpoleaypa OCBOOOXICHUS
JTUHAMUYECKON MaMmsTH, KOTopas paHee ObUla BbIJEJIeHA Mporeaypoir New Jyis
IepeMEHHOU P;

Procedure GetMem(var P:Pointer, Size:Integer); — mporeaypa BblIeJICHUS
0JIoka NUHAMUYECKOM MaMsATH JUIMHOW Size OalT M 3amucH ajpeca Hayajga ITOM
naMsTy B IepeMeHHyo P. DTa nporieaypa mo3BosisieT BoIASIATh OJIOK MaMsITH JTH000i
JUTMHBI, HE3aBUCUMO OT THIA yKa3aTens P;

Procedure  FreeMem(var  P:Pointer;  Size:Integer); —  mnpouexypa
OCBOOOXKICHHS JMHAMUYICCKOM MaMsATH, KOTOpasi paHee ObLIa BBIJEICHA IEPEMEHHOM
P mpouenypoit GetMem;

Function  AllocMem(Size:Cardinal):Pointer, —— {QyHKIUs  BO3Bpaliaer
yKazaTelab Ha OJOK BBIJICICHHOW JAMHAMUYECKOW MaMsaTH IJIuHOWM Size OallT u
OOHYJISIET 3Ty MaMsITh, B OTJIMYKE OT npoueaypbl GetMem. OcBoOokAaTh ATy NaMATh
MOHO Tipoueaypout FreeMem:;

Var AllocMemCount:Integer; — cucTeMHasi TIepeMEHHasi, KOTOpasi OMpeaesseT
YHCIIO JUHAMUYECKUX OJIOKOB MaMsITH JUIsl JAHHOTO MPUJIOKEHHs. JTa rnepeMeHHas
JIOCTYTHA TOJIBKO JJI1 YTECHHUS;

Var AllocMemSize:Integer; — cucTeMHasl MepeMeHHas, KOTopas OIpeeliseT
o0t pa3Mep BCEX TUHAMUYECKUX OJIOKOB MaMSTH Uil JTaHHOTO TPUIIOKEHHUS.
Takne TmepeMEHHbIE TMO3BOJSIOT KOHTPOJHMPOBATH MPOLECC BBIACICHUS U
OCBOOOXKICHHSI TMHAMUYECKOU TTaMSITH;
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Function  SysGetMem(size:Integer): Pointer; — —  (QyHKUUS  BbIACICHHUS
CUCTEMHON JMHAMMYECKOW TMaMsiITH. OTa MaMsITh MOXET ObITb JOCTYIIHA
OJIHOBPEMEHHO HECKOJIbKUM IPOLIECCAM;

Function SysFreeMem(var P:Pointer):Integer; — QyHKIMS 0OCBOOOXKICHUS
CUCTEMHON IMHAMUYECKON MaMATH, KOTopas paHee Oblia BblIeNeHA (yHKUIUEH
SysGetMem:;

Function Addr(X):Ponter;, — QyHKIIUA MOJy4YeHUST ajgpeca WU yKas3aTess Ha
mo0yto nepeMeHHylo X. Ota (GyHKIMS SKBUBAJICHTHaA OMEpaTopy «@». MOxkKHO
MOJIYYHUTh aJIpEC EPEMEHHOM, 3aMK1CaB:

P:=Addr(x); Wi

P:=@X;.

[Ipouecc BieneHUs U OCBOOOXKIEHUS TAMSTH JIOBOJIHO CJIOKEH U HAXOAUTCS
10J1 KOHTPOJIEM OIEPalMOHHON chCTeMBI. [laMsATh moj AMHAMUYECKUuEe NepeMEHHbIE
BBIJICJISIETCA B ClielMabHOM oOnactu nmamatu Heap—oOmacTu wiM Tak Ha3bIBaE€MOM
«kyue». [lns mpemoTBpaiieHus CHIBHON (parMeHTanuu S5TOM 00NacTH MaMATH
HEO0OXO0IMMO MPUAEPKUBATHCS CIEIYIOLIEro MPaBUiia: OCBOOOXKIATh NAMATh CIEAYET
B OOpaTHOM MOPSJKE MO CPABHEHUIO C €€ BbIACICHUEM. J[pyruMu CI0BaMH, €CIIH MBI
BBICNIMIM TaMATh NoJ mnepemMeHHyto Pl, a 3arem mnox mnepemenHyro P2, To
0CBOOOXK/IaTh CIIEyeT CHadajla IMaMsTh, BBIACICHHYIO MOJ IepeMeHHyio P2, u
TOJIBKO TIOTOM OCBOOOK1aTh MaMATh, BHIJICIICHHYIO O] IepeMeHHy1o P1.

Jlist joctyna K COIEpKMMOMY JTMHAMUYECKOW MaMSTH CJIEeAyeT MOCie UMEHU
yKa3aTessl CTaBUTh CUMBOJI «” — THIIbJA.

PaccmoTpum mpuMep nporpaMMmbl YMHOKEHHSI MaTpULIbl Ha BEKTOP, HO IPHU
TOM MATPHUIy U BEKTOP PACIOJOXKHUM B JMHAMHUYECKOW oOjacTu mamsitu. Pasmep
MaTpuiibl OyneM 3amaBaTh B KoMmroHeHTe Editl. Matpuiy A OyneM BBIBOJWTH B
kommoHeHTe StringGridl, Bektop X — B kommoHeHTe StringGrid2, a pe3ynbrar
yMHOXeHHsT momecTuM B KommnoneHTe StringGrid3. Torma o0paboTumk coObITHS
Ha)KaTus KJIaBUIU « BIUUCINUTEY» IpUMET BU

Procedure Button1Click(Sender:Tobject);
Type Ta=array[1..1] of Extended;

// Tun OTHOMEPHOT'O0 MacCHBa BEIIECTBEHHOTO THUIIA

Tpa=~Ta; // Tun yka3arens Ha OJJHOMEPHBI MacCUB BEIIECTBEHHOI'O THUIIA

Tapa=array|1..1] of Tpa; // Tun MaccuBa ykasaTeyeu

Tpapa=~Tapa; // Tun yka3arens Ha MaCCUB yKazaTeliei

Var Px,Py:Tpa; // YkazaTenu na maccuBbl X U Y

Pa:Tpapa; // Yka3aTenb Ha MacCUB yKa3atesieil Ha OJITHOMEPHBIC MaCCUBBI

// BEIIeCTBEHHBIX YHUCEI.

i,j,n:Integer; // BHyTpeHHUEe IepeMeHHbIC

Procedure MulAX(n:integer, var Px,Py:Tpa; var Pa:Tpapa);
// TIpoueaypa yMHOXKEHHUSI MaTpULIbl A Ha BEKTOp X, pe3yibTar B BeKTOpe Y

Var i,j:Integer; s:extended; // BHyTpeHHUE TIepeMEHHBIE
Begin
For i:=1 to n do Begin  // I{lukn no crpokam
S:=0;
For j:=1 to n do // Tlyka o cToyidnam
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s:=stPa’[i]*[j]*Px"[j];
Py~ [i]:=s; // 3amomunaem pe3yabTaT
End;
End;
Begin // Hauano pasnena neiictsuii npouenypsl Button1Click
n:=StrTolnt(Editl.Text); / OnpenensieMm pa3MepHOCTh MACCUBOB
with StringGridl do Begin // IToaroroBka Bu3yajJbHBIX KOMIIOHEHTOB
ColCount:=n+1;
RowCount:=n+1;
FixedCols:=1;
FixedRows:=1;
End;
with StringGrid2 do Begin
ColCount:=2;
RowCount:=n;
FixedCols:=1;
FixedRows:=0;
End;
with StringGrid3 do Begin
ColCount:=2;
RowCount:=n;
FixedCols:=1;
FixedRows:=0;
End;
GetMem(Px,n*Sizeof(extended)); // BelgeneHne naMsaTy JIJIs MacCHUBa X
GetMem(Py,n*Sizeof(extended)); // BeIeleHue maMsaTH IS MaccuBa Y
GetMem(Pa,n*Sizeof(Pointer));
// Boiaenenue maMsTH Ui yKazateiael Ha CTPOKU MaccuBa A
For i:=1 to n do Begin
GetMem(Pa”[i],n*Sizeof(Extended));
// BelaeneHue naMsiTi ol CTPOKM MaccuBa A
Px”*[i]:=Random; // 3aganue ciaydaitHeIM 00pa3oM BeKTopa X
StringGrid2.Sells[0,i-1]:=Floattostr(i);  // Odopmienue Tabauil
StringGrid2.Sells[1,i]:=Floattostr(Px"[i]);
StringGrid1.Sells[0,i-1]:=inttostr(i);
StringGrid1.Sells[i-1,0]:=inttostr(i);
StringGrid3.Sells[i-1,0] :=inttostr(i);
For j:=1 to n do Begin
Pa”[i]*[jl:=Random; // 3amanue ciayualiHbIM 00pa30M 3HaYEHUN MaccuBa A
StringGrid1.Sells[j,i]:=Floattostr(Pa”[i]*[j]);
End;
end;
MulAX(n,Px,Py,Pa); // Bb130B nporienypbl yMHOKEHHSI MAaTPULIBI HA BEKTOP
For i:=1 to n do Begin
StringGrid3.Sells[1,i-1]:=Floattostr(Py*[i]); / OToOpaxxeHue pe3yabTaToB
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FreeMem(Pa”[n-i+1],n*sizeof(Extended);
// OcBOOOXIeHNE B OOPaTHOM MOPSAKE MAMSTH I CTPOK MaTPHIIBI A
End;

FreeMem(Pa,n*sizeof(Pointer));

/I OcBOOOXI€HHE MaccHBa yKa3zaTeel Ha CTpOKUA MaccuBa A
FreeMem(Py,n*sizeof(extended)); // OcBoOoxaeHre MaMATH 1l BeKTOopa Y
FreeMem(Px,n*sizeof(Extended)); // OcBoOox1eHrE TaMSATH JI1 BEKTOpa X
End;

B nanHoM mpumepe pasMepHOCTh MACCUBOB B IIPUHIIAIIE MOXET OBITH JIH0OAs.

JlnHaMHYeCKON MaMATH I10JT MaCCUBBI BBIJEISAETCS POBHO CTOJBKO, CKOJIBKO HYXKHO
JUTA 33IAHHOW pa3MEpPHOCTH 1.

16.2. Paboma co cmekom

Ctek — 3TO CTpyKTypa JaHHBIX, OpPraHU30BaHHAs MO MPHUHIUITY «IEPBHIM
BOIIENI — MOCJIeAHUN BbIIe». OOpa3HO 3TO MOXKHO MPEICTABUTh KaK 3aMasHHYIO C
OJIHOM CTOPOHBI TPYOKY, B KOTOPYIO 3aKaThIBAIOTCS IIAPUKHU:

—= (XXX

[TepBsiii mrapuk Beeraa OyJeT J0CTaBaThCs U3 TPYOKH MOCIEIHUM. DJIEMEHTHI B CTEK
MOXXHO J00aBJISATh WM HM3BJIEKATh TOJBKO Yepe3 ero BepmuHy. [IporpaMMHO CTek
peanu3yeTcsl B BUJIe OJTHOHAINPABICHHOTO CIKUCKA C OJHOM TOUKOM BXOja (BEpUIMHON
CTeKa).
Jy1st paboTHI CO CTEKOM MOYKHO OTPEACIIUTD CIASAYFOIIHIA THIT:
Type Tps="Ts; // Ykazarenp Ha 3anucCh
Ts=Record;// Cama 3anuch 371€MeHTa CTEKa
inf:TInf; // UndopmaninoHHas 4acTh 2JIeMEHTa CTEKa,
// nanpumep Tinf=String
Ps: Tps;  // Yka3zarenb Ha NPeabIIYIINI JIEMEHT CTEKa
End;
I'paduueckn cTexk ¢ Tpems dIeMEHTAaMH MOXKHO TMPEICTABUTH CIIETYIONTUM
obOpazom:

Il’lf3 Il’lfz Il’lfl

PS3 —~— PS2 — Ps1=nil

T~

P—

Puc.16.1. CtpykTypa creka
3necy P — ykazarens Ha BepmuHy creka. Camblii IEpBBIA JEMEHT CTeKa HE MMEET
BIiepenu ceOs ApYyrux 3JIEMEHTOB, OTOMY B yKaszaTellb Ps 3ammchiBaeTcsl mycToi
ykazarenb — Nil. Cieyer moMHHUTB, 4TO TPOLEAYPBl 0CBOOOXKAeHU amsTH Dipose
u FreeMem He nojaratot ocBoOOX1aeMbIii ykazaTeiab kKoHcTanTe Nil.
Paccmotrpum mpumep mporpammsel, KoTopas (GOpMHpPYeT CTEK M3 CIydalHBIX
IEJIBIX YUCEl, 3aTE€M €r0 yIOPsI0YMBAECT METOIOM «ITy3bIPbKa», BEIBOJUT HA KPaH U
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OJTHOBPEMEHHO OcCBOOOmaeT ctek. [lpuBegem monHbId TekcT Moxyns Unit,
cootBercTByromero ¢opme Forml, Ha KOTOpoil pa3MmemnieHsl JBa TEKCTOBBIX
penaktTopa Memo W JB€ KHOIKHU: TepBas — JJIS MOJYYEHHUs] CTeKa W3 CIyYalHBIX
BEJIMYWH, a BTOpask — JJIsl YIOPSIOUYCHUS SJIEMEHTOB CTE€Ka B MOPSIAKE BO3pACTaHUS
€ro 3HA4YCHUU:
unit Ustack;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls;
Type
TForml = class(TForm)
Memol: TMemo;
Memo2: TMemo;
Buttonl: TButton;
Button2: TButton;
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
var
Forml: TForml;
type Tps="Ts;// Onpenenser Ty 37eMeHTa CTEKa
Ts=record
inf:word; // InpopmarimonHas 4acTb 37€MEHTa CTEKa
ps:Tps; // Ykazarens Ha mpeAblAylIUN SJIEMEHT CTEKa

end;
var p:Tps; // ' YKa3arenb Ha BEPIIUHY CTEKa
const n=10; // PaamepHOCTbH cTEKa
implementation
{SR *.dfm}

// TIponiemypa mo0aBlIeHHs] HOBOTO JIEMEHTA B CTEK

Procedure AddStack(var P:Tps; n:word);

var pt:Tps;

Begin
new(pt); // BeiensieM naMsITh J1JIsI HOBOTO DJIEMEHTa CTeKa
pt*.inf:=n; // 3amuceiBaeM HOBOE YKCIIO B DJIEMEHT CTEKa
ptt.ps:=p; // 3anoMuHaeM yka3arellb Ha MPEIbIAYIINA JIEMEHT CTEKa
p:=pt; // Bo3Bpailiaem 3TOT HOBBII yKa3aTellb Ha BEPUIMHY CTEKa
end;

// TIpouienypa U3BJICUECHUS YUCIIA U3 CTEKA C OCBOOOXKICHUEM MTaMSITH

Procedure FromStack(var p:Tps;var n:word);
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var pt:Tps;

Begin
if p<>nil then Begin
pt:=p; // 3anoMuHaeM cTapoe 3HaY€HUEe BEPIIMHBI CTEKa

n:=p”.inf; // M3Brnekaem 4ncio U3 TEKYLIETO 3JIEMEHTA CTEeKa
p:=p”.ps; // YcranaBnuBaeM HOBBIN yKa3aTeb Ha BEPIIMHY CTEKa
dispose(pt); // OcBobOoxaaeM MmaMsTh CTAPOTO AIEMEHTa CTeKa
end else n:=0;
end;
// TIpoueaypa OJHOKPATHOTO MPOX0/ia MO CTEKY U 3aMEHbI 3HAUCHUN COCETHUX
// 57IEeMEHTOB CTEKa, €CJIM WX 3HAUYEHHUS B HAIIPABJIEHUHU OT BEPILUHBI KO JHY CTEKa
// ne Bo3pactatorProcedure exchange(var p:Tps; var n:word);
var nt:word;
Begin
if p~.ps<>nil then Begin // IIpoBepka Hamu4ust CIEAYIOUIETO dJIEMEHTa CTEKA
if p~.inf>p”.ps”.inf then Begin // TIpoBepka Ha BO3pacTaHUE 3HaYEHUIN
CTEeKa
nt:=p~.inf; // 3amoMuHaeM 3HaYEHUE YHUCIIa B BEPIIMHE CTEKA
p”.inf:=p”.ps”.inf; // TlepecTaBisieM 4nciia COCETHUX DJIIEMEHTOB CTEKa
p”.ps”.inf:=nt;
inc(n); // ' YBenuuuBaeM CUeTYHK NMEePECTAaHOBOK Ha €IMHUILY
end;
exchange(p”.ps,n); // PeKypCHBHO BHOBB BBI3BIBAEM IPOIIEAYPY
NIEPECTAHOBOK
end;
end;
// Tlpoueaypa ynopsiAO4eHHsI 3JIEMEHTOB CTEKa METOJIOM «ITy3BbIPhKa
Procedure SortStack(var p:Tps);
var n:word;
Begin
Repeat // OTkpbITHE IHMKIA YyHOPATOYEHUN
n:=0;// CueT4ynk ymcia nepecTaHOBOK 3a OJMH MPOXOJ] M0JIaraeM paBHbIM HYJIIO
exchange(p,n); // Boi3biBaeM npoiieypy OAHONPOXOAHOTO YIIOPSA0UEHUS
// TIponomkaeM LUK, MOKA HEe OyIeT HU OJTHOM MEPECTAaHOBKHU
until n=0;
end;
// TIporiemypa popMupoBaHuUsl HAYAJIBHOTO cTeKaprocedure
TForm1.Button1Click(Sender: TObject);
var i,j:integer;begin
randomize; // Hunmupyem AaTYUK CIy4aiHBIX YHCEI
memol.Clear;// Ouumiaem TeKcTOBBIN penakTop Memol
p:=nil; // ' Yka3aTenb Ha BEPILIMHY CTEKa M0JIaraéM paBHBIM KOHCTaHTE nil
for i:=1 to n do Begin // OTKpbIBa€M LMK 3aIIUCEN B CTEK
j:=random(20); //IlonyyaeM cimydaitHOE YHUCIIO
addstack(p.j); // 3anuchIBaeM €ro B CTEK
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memol.lines.Add(inttostr(j)); / BeiBonum ero 3Hauenre B Memol
end;
end;
// TIpouienypa ynopsio4eHus SJIEMEHTOB CTEKa U BBIBOJI pe3yJibTaTa
procedure TForm1.Button2Click(Sender: TObject);
var k:word;

begin
memo2.Clear; // Ounctka Memo?2
SortStack(p); // CopTHpOBKa CTEKa

while p<>nil do Begin  // [Ipoxox o cTeky
Fromstack(p,k); // 3Bneuenue sneMeHTa U3 cTeka M OCBOOOKICHUE ITaMSITH
Memo2.Lines.Add(inttostr(k)); // 3anuchk 351eMeHTa cteka B Memo?2
end;
end;
end.

16.3. Paboma co cnuckamu unu ouepeoamu

Odepenp — 3TO CTPYKTypa JaHHBIX, paboTaromias IO NPHUHIMIY: TEPBIT
BoOIIIeN, MepBbii Bbimien. OOpa3HO TaKyl CTPYKTYPY MOKHO TPEJICTABUTH B BHJIEC
OTKPBITOM C JIByX CTOPOH TPYOKYy — C OJIHOM CTOPOHBI MBI MOKEM 3aKaThIBATh
IAPUKH, a U3 APYTrOro KOHIA UX U3BJIEKATH:

Crnucku MOTYT OBITh OJHOCBSI3HBIMH, KOTJIa B DJIEMEHTE CIIMCKAa €CTh
yKa3aTelab Ha MNPEIbIAYIIANA 3JIEMEHT CHUCKA, WM JIBYXCBSI3HBIMH, KOTJIa B OJTHOM
AJIEMEHTE €CTh YKa3zaTellb Ha MPEeAbAylIIMHA SJIEMEHT CHUCKA M YyKaszaTeslb Ha
MOCJICYIOIINI 3JIEMEHT CITUCKA.

JInsi OAHOCBSI3HOTO CHMCKA MOXHO ONPENENIUTh THUI 3alUCU  CIICIYIOIINM
obpazom:

Type TpL="TL;

TL=Record

Inf:Tinf;
PL:TpL;
End;
OH B NPUHIIUIIE HU YEM HE OTJIMYAETCS OT 3alHCH CTEKA.

JIJist IBYXCBSI3HOT'O CTIMICKA THUII 3aIUCU YK€ OyAET CIeIYIOIINM:

Type TpL="TL;

TL=Record

Inf:Tinf;
PL1,PL2:TpL;
End;
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3necs PL1 yka3piBaeT Ha npeaecTBYIONIUN A1eMeHT ouepean, a PL2 — Ha cTosmmit
32 HUM J3JIEMEHT ouepeau. ['paduyecku 3TO MOXKHO MPEICTaBUThH CIIECIYIOIINM
obpazom:

Inf; Inf, Inf;

P PLI, “~ PLI, . PL1,=Nil
PL2,=Nil \ PL2, p PL2, p

. O

Puc.16.2. CtpykTypa ouepeau
JIBYXCBSI3HBIN CIIUCOK OYEHb JIETKO MO3BOJISET MPOABUTATHCS KaK BIEpEH, TaK
Y Ha3aJ nmo cnucky. Ero serye penaktupoBaTh. PacCMOTpUM HECKOJIBKO MPOLEIYP
paboThI C IBYXCBA3HBIMH CITHCKAMHU.
[Ipouenypa nob6aBIeHUsSI HOBOTO 3JIEMEHTA B BUE CTPOKHU B KOHEI] OUEPE/IU:
Procedure Addl(var p:TPL; s:String);
Var Pt:TPL;
Begin
New(Pt); // BeigensieM maMsiTh MO HOBBIM AJIEMEHT
Pt*.inf:=s; // 3anuceiBaeM 3HaU€HUE CTPOKHU B HOBBIM 3JIEMEHT OUEpeaH
Pt*.PL2:=nil;// 3a nocneqHum 31eMEHTOM HET APYTUX JIEMEHTOB OUepe/in
If p=nil then Pt*.PL1:=nil else Begin // Eciu 3T0 nepBsIii 351eMEeHT ouepeu,
Pt*.PL1:=p; // To 3ammoMuHaeM yKazaTesb Ha IPEAbIIYIIUN AJIEMEHT O4epeIn
P~.PL2:=Pt; // B npenpiayiiem 2JIeMEHTE 3aMMChIBA€M yKa3aTellb Ha HOBBIM
End;
P:=Pt; // Bo3Bpaliiaem yka3aTeiab Ha HOBBIN KOHEIl O4epeIn
End;
[IpuBenem Temepr mpUMEp MOANPOTPAMMBI, KOTOpasi yAalseT HU3 Ouepeau
AJIEMEHT C 3a/IaHHBIM 3HAYECHHEM CTPOKHU:
Procedure Dell(var p:TPL;var s:String);
// TIpu BeIXOJIE CTPOKa S MOJKHA OBITH IMYCTOM, €CJIU OBLI yIaJICH SJIEMEHT OYepeaun
Var Pt:TPL;
Begin
Pt:=p; // 3anomuHaeM KOHEL oYepean
While p<> nil do Begin // OTkpbiBaeM IIUKJI IPOX0/1a MO OYEPEaU
If s=p”.inf then Begin // Hamuu snemMeHT 1151 yajieHust
If p~.PL2=nil then Begin // Y nansiem nepBbiii 371eMEHT C KOHIIA OYEpEIn
If pA.PL1<>nil then begin // Bnepenu ectb 31eMeHT
// Criemytoniuii 2JIeMEHT O4epeId CTAHOBUTCS TTOCIICTHUM
p".PL1A.PL2:=nil;
p:=p”.PL1; //3amomuHaeM yka3zaTeslb Ha HOBBIM MOCIEAHHUMN JIEMEHT
end else p:=nil; / Y nansem eIMHCTBEHHBIN SJIEMEHT OUYEPEAH
dispose(pt); // OcBOOOXK1aeM MTaMSITh
$:=""; // OunIraemM CTPOKy MOUCKa
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End else If p*.PL1=nil then Begin// Y 1ansate Hy>XHO MOCIETHUI JIEMEHT
PA.PL2/A.PL1:=nil;
// BTOpoii 3JIeMEHT ouepeau Tenephb He JOJDKEH UMETh BIEPEIH CTOSIIETO

Dispose(P); /I OcBOOOX1aeM TTaMSTh
P:=pt; // Bo3Bpaiiiaem ykazaTeiab Ha KOHEIl ouepeu
S:="; // CTpOKy MOMCKa IojlaraeM paBHOMU ITyCTOH CTPOKE

End else Begin // Vnansats Hy>XHO CpeTHUM dJIEMEHT ouepen

p~.PL2A.PL1:=p~.PL1; // B c3aau cTosIeM 3J1eMEeHTe OUepeIu 3aluchiBa—
// eM yKa3aTellb Ha BIEPeIu CTOSIIIUNA SJIEMEHT

p~.PL1*.PL2:=p".PL2; // Bo Bepeu CTOSIIIEM JIEMEHTE 3aliChIBaeM
// yka3aTellb Ha HOBBIM, C3a]11 CTOSIITUN AJIEMEHT O4YepeIH

dispose(p); // OcBOOOKIaEM IMaMSTh
$:=""; // Ouuraem CTpOKy TTOMCKa
p:=pt; // Bo3Bparaem yka3aTenb Ha KOHEI] OYepeIn
end;
End; // 3akoH4MIIM OJIOK yJaJeHUs dJIEMEHTa Ouepeau

// BeIxoium U3 poIeAyphl, €CJIM ObLT yIalieH dJIEMEHT OoYepeaun
If s:="’ then exit;
P:=p~.PL1; // Ilepexoaum Ha MPOCMOTP BIIEPEIN CTOSIIETO dJIEMEHTa Ouepeu
End; // KoHell IMKJIa MPOCMOTpPA 3JIEMEHTOB O4YepeIu
End;
16.4. Paboma c oepesvamu

JlepeBo — 3T0 mepapxudeckas WH(DOpPMAIMOHHAs CTPYKTypa, COCTOSIIAs U3
y37I0B, B KQXJOM U3 KOTOPBIX MOKET ObITh HECKOJIBKO YKa3aTesei Ha TOUCPHUE Y3IIbI
CJIEYIOIIETO 110 HePAPXUHU YPOBHSL.

[IpaponuTens BceX y370B HAa3bIBACTCS KOPHEM JepeBa. Y3Jbl, HE MMEIOIIHNE
JIOYEPHUX Y3JI0B, HA3BIBAIOTCS JIUCThAMHU. IIpOMEXyTOUHBIC Y37BI HAa3BIBAIOTCA
BeTBsMU. CTEeTeHb JiepeBa — MaKCUMaIbHBIA TOPSAOK ero y3ioB. [youna nepesa —
3TO MaKCUMaJIbHas TIyOHHA €T0 Y3JIOB.

JlpeBoBHIHOE pa3MelleHne crnucka AaHHBIX (abcdefgkl) MOXHO M300pa3uUTH,
HaAIpUMeEp, CICAYIOMUM 00pa3oM:

° KopneBoii y3en (KopeHb)

a e e e d, e, g, k, | — muctes

Puc.16.3. Ctpykrypa nepeBa
JlepeBo, peACTaBICHHOE BhIIIE, UMEET CTENEHb 3 (TPOMYHOE), IITyOuHy 4, KOpHEBOI
y3e a.

J_—[JIH pa6OTBI, HallpuMep, C€ JIBOUYHBIM JCPCBOM MOKHO OIIPCACINTDH
CIICOYOIHNC THUIIBI:

V31161 BTOPOTO YPOBHS
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Type Tpz="Tz; // Yka3aTenb Ha 3alKCh
Tz=Record // 3anuchk y3ma nepena
Inf:string; // UnpopmannonHas yacTh y3ia JepeBa
Kl:integer; // YHuKkanbHbI! KJIIOY y31a iepeBa
P1,P2:Tpz; // Ykazarenu Ha 1oYepHUE y37bl IepeBa
End;

J11st paboThI C IepEBbSIMU B OCHOBHOM HCIIOJIB3YIOT PEKYPCUBHBIE MPOIIEAYPhI
— IPOLIEYPbI, KOTOPBIEC BBI3BIBAIOT caMu ceOsi. OHM MO3BOJIAIOT MPOXOIUTh IO BCEMY
JIEPEBY TOJIBKO MO OJJTHOMY BBI30BY TAKUX IPOLIEAYD.

[Ipexkne yeM mepexoauTh K PacCMOTPEHMIO MpuMmepa paboThl C JAEPEBbSIMH,
Ja UM OTTMCaHUE HEKOTOPBIX cBOMCTB KommoHeHTa TTreeView u kiacca TTreeNode,
KOTOpbIE OYyT UCTIOIH30BAHbI B IPUMEpE.

Kommonent TTreeView mpenanaznadeH s OTOOpaKeHUS BETBALIUXCS
UEPapXUUECKUX CTPYKTYp B BUJIC€ TOPU3OHTAJBHBIX JEPEBbEB, HAPUMEP KaTallOrOB
daiinoBoii cucteMbl TUCKOB. OCHOBHBIM CBOMCTBOM 3TOTO0 KOMITOHEHTA SIBJISIETCS
Items, koTopoe mpeacTaBisier coboit MmaccuB AeMmeHToB THNa TTreeNode, kKaxabii
U3 KOTOpPBIX ONMUCHIBACT OAMH Yy3el paepeBa. Bcero B Items — count y310B.
PaccMoTpum HekoTopbie MeTobl Kitacca TTreeNodes:

Function AddFirst(Node:TTreeNode; const S:String):TTreeNode; — »5>TOT
METOJ] co3AaeT nepBblil nouepHuit y3en y yzna Node. Ecnu Node=Nil, To coznaercs
KOPHEBOM y3€ll. S — 3TO CTpoKa coAepkaHus y3ia. OyHKIUsa BO3BpallacT yKa3aTelb
Ha CO3/IaHHBIN Y3€ll;

Function AddChild(Node:TTreeNode, const S:String):TTreeNode, — »5ta
byHKIUSA 100aBISET OUepeTHON JOUYepHHM y3en K y3iny Node;

Procedure Clear;, — 3TOT METOJ O4YMINAET CIHCOK Y3J0B, OINHCAHHBIX B
cBoiicTBe Items;
Function DisplayRect(TextOnly: Boolean): TRect;, — TO03BOJISIET TOJYYUTb

NpSIMOYTOJILHUK Ha KaHBe KommoHeHTa TTreeView, B KOTOPOM OMHMCAaH TEKCT y3Ja
TTreeNode, ecnu apryment TextOnly paBen «Truey», nHade Bechb MPSIMOYTOJIBHUK
y37a.

B kauectBe mnpumepa paccMOTPUM IIPOEKT, KOTOPBIA CO3HAET JIEPEBO,
otoOpaxkaer ero B kommnoHeHTe TTreeView, HaxoguT y3ed MO KIOYY U MOXET
ouucTuTh AepeBo. Ha popme OyayT pacnonaratses: Buttonl — 1st co3nanus nepesa,
Button2 — nns ynanenus nepeBa, Button3 — st moucka y3ma o kimouy u TTreeView
— 17151 TpaU4eCcKOro 0TOOpaKeHUs IepeBa:

unit U1; // Tekct momyns
interface
// moAKIIOYaeMbI€ MOTYJIN
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, Grids, ComCitrls;
Type // Knacc dhopmsl
TForml = class(TForm)
Buttonl: TButton;
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TreeViewl: TTreeView;

Button2: TButton;

Button3: TButton;

procedure Button1Click(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure Button3Click(Sender: TObject);

private
{ Private declarations }
public
{ Public declarations }
end;
Type Tpz="Tz; // Tun yka3atens Ha 3aIUCh

Tz=Record // OnpenencHue THMNA 3aMKCH y371a IepeBa
Inf:string; // UudopManinoHHast 4acTh y3Ja
kl:integer; // Kimrou y3na nepena

pl,pr:tpz; /l Yxa3aTenu Ha UCXOSIINE BETBH y3JIa IepeBa
end;

var Forml: TForml;
Proot:Tpz; // Yka3arenb Ha KOpEHB JIepeBa

Level:integer; // YpoBeHb y3ia jiepeBa
Kluch:integer;// Kiitou y3ma nepeBa
skluch:string; // Ctpoka xiro4a y3ia jepeBa mpu MOUcKe
sitem:string; // Ctpoka MH(pOPMAIIMOHHOM YacTH y3j1a MPU MOUCKE
implementation
{$R *.dfm}

// PexypcuBHasi mpolieIypa Co3/1aHus U 0ToOpakeHus aepesa B TreeView
Procedure CreateTree(var p,ppar:Tpz);
/l p — Yka3zaTenb Ha TEKYIIUH y3eI JiepeBa
// ppar — YkazaTenb Ha pOJUTEIbCKUHN y3€ell epeBa
var ptl:Tpz; // BpeMeHHBII yKa3zaTelb Ha y3€I JiepeBa
Begin with form1 do Begin
inc(level);
// Tlpu BXoJie B TIPOIIENYyPY YBEIMYUBAEM YPOBEHB y3j1a
if p=nil then Begin
// Ecnu p=nil, To MOKHO CO3/1aTh HOBBIH y3eI
// C IOMOIIBIO TUTIOBOTO JHAJIOTa peIlaeM, co3/1aBaTh JId y3ei IepeBa
case messagedlg(’Co3naTb HOBBII1 3JIEMEHT AepeBa YPOBHS’
+’> *+inttostr(level)+’ ¢ kiarouom ’+inttostr(Kluch+1),
mtConfirmation,[mbok,mbno],0) of
mrok:Begin // Co3ltaeM HOBBIM y3ei
new(ptl); // BelensieM y3i1y NaMsTh
// C mOMOIIBIO0 TUTIOBOTO AUAIOra BBOJAUM MH(OPMAIIHIO B y3€Il
pt1*.Inf:=inputbox('Beoa un¢. yacru gepena’,

76



'BBeiuTE TEKCT dJIeMeHTa aepeBa’,');
inc(kluch);  // YBenuuuBaem HOMEp y371a HA €UHUILY
pt1*.kl:=kluch; // 3amoMuHAaEM 3TOT HOMEP, KaK KIII04
pt1~.pl:=nil;
// 3anuceiBaeM nil Jj1s1 JOUEpHETo JIEBOTO y371a
pt1#.pr:=nil;
// 3anucpiBaeM nil 11t JOUEpHETo MPABOTo y3ja
// Eciu kluch=1, T.€. 5T0 — KOpEeHb JAepeBa, TO UCIOJIb3YEM METO/I
// AddFirst qyst oroGpaskenus storo y3ina, nnaue — metoq AddChild
if kluch=1 then Treeviewl.Items.AddFirst(nil,Pt1”.inf+
> ’+inttostr(kluch))
else Treeviewl.Items.Addchild(treeviewl.Items[ppar”.kl-1],
Pt1~.inf+’ ’+inttostr(kluch));
Treeviewl.FullExpand;
// PackpbiBaeM Bce JEPEBO

createtree(ptl.pl,ptl); // Co3mgaem JIeBYIO BETBb JepeBa
createtree(ptl.pr,ptl); // Co3naem mpaBylo BETBb JepeBa
p:=ptl;

// TIporpamma OyieT BO3BpalllaTh yKa3aTellb Ha HOBBIHM y3ei aepeBaend;
mrno:Begin / B cnyuae oTBeTa «HET», HUYETO HE JIeIaeM
end;
end;
end;
dec(level);
// TIpu BBIXOJE U3 MOAIPOTrpaMMbl YMEHbIIIAEM TEKYIIUN YPOBEHb y3Jia IepeBa
end;
end;

// O6paboTumnk HaxaTusi KHONKH "Co3/1aTh 1epeBo”
procedure TForml1.Button1Click(Sender: TObject);
begin

createtree(proot,proot);

end;

// OTpaboTYUK COOBITHS CO3/IaHUS (HOPMBI
procedure TForm1.FormCreate(Sender: TObject);
begin
Proot:=nil; // Yka3aTensr Ha KOpeHb JiepeBa MmojiaraeM paBHBIM KOHCTAHTE nil
Level:=0; // Texymuii ypoBeHb y37a JiepeBa 3aHyJIIeM
Kluch:=0; // Texymuii HoMep y3I1a iepeBa 3aHyIseM
end;

// TIpotiemypa 0CBOOOXKICHUS TaMSITH JIJIsl IepeBa
Procedure DeleteTree(var p:Tpz);
/I 3necy P — ykazaTenb Ha ygansemyro BeTBb JepeBaBegin
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If p=nil then exit;
if ((p”.pl=nil)and(p”.pr=nil))then Begin
// Ecnu y y371a HEeT JJOUEPHUX Y3JI0B, TO €r0 MOXKHO yIaJIUTh
Dispose(p);
p:=nil;
exit;
end;
// Ecnu y y371a ecTh I04epHUE y3JIbl, TO CIEAYET CHavana uxX yaaluTh
// ¢ momonrsto iporpammsl DeleteTree
if p~.pl<>nil then deleteTree(p”.pl);
if p~.pr<>nil then deleteTree(p”.pr);
end;

// OGpabOTYNK HAXKAHUS KHOTIKH «Y TATUTH IEPEBOY
procedure TForm1.Button2Click(Sender: TObject);
begin
//'Y nansiem AepeBo ¢ KOPHEBOIO y3Jia
DeleteTree(proot);
proot:=nil;
level:=0;
kluch:=0;
// OuniiaeM KOMITIOHEHT TreeView
TreeViewl.Items.Clear:;
end;

// TIporiemypa morcka B IepeBe y3iia C 3aJJaHHBIM KITFOYOM
Procedure SeekTree(var p:Tpz;s:string);
// 3nech P — ykazaTenp Ha y3em gepeBa
//'S — UCKOMBI KITIOU y3I1a JepeBa
var i:integer;
Begin
if p=nil then exit;
if s=inttostr(p”.kl) then Begin
skluch:=s;
sitem:=p”.inf;
end;
if p~.pr<>nil then seektree(p”.pr,s);
if p~.pl<>nil then seektree(p”.pl,s);
end;

// ObpaboTunk Haxxatus kHomnku "[lonck y3ma"
procedure TForm1.Button3Click(Sender: TObject);
var s:String;
rectl:Trect; // TIpsIMOYTOIBHUK JIJIs1 y3J1a IepeBa
Color1:Tcolor; // et mipudra y3na aepepa
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begin
skluch:="";
sitem:="";
s:=Inputbox('Ilouck y3aa',
'BBenTe KJIHY HCKOMOTO y3a',');
if length(s)>0 then Begin
SeekTree(Proot,s); // iem y3en ¢ KIFOYOM S
if length(skluch)>0 then with treeviewl do Begin
// OTMETHUM KpacHBIM IIBETOM HaMJICHHBIN y3e
for i:=0 to items.count-1 do Begin
if pos(s,items][i].text)>0 then Begin
rectl:=items[i].DisplayRect(true);
colorl:=canvas.font.color;
canvas.font.Color:=clred;
canvas.FillRect(rectl);
canvas.
TextOut(rectl.Left,rectl. Top,items][i].text);
canvas.Font.Color:=color1;
break;
end;
end
Showmessage('Haiigen y3ea ¢ Kjiao04oM '
+skluch+' u mosiem inf="+sitem)
else Showmessage('Y3aa ¢ kiarouom '+skluch+
' HeT B aepese!');
end;
end;
end.
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17. OCHOBbI OB BEKTHO-OPUEHTUPOBAHHOI' O
IMPOTPAMMMPOBAHMUSA

17.1. O6vexkmot u Knaccot

Kmacc — a3to Tum oObekta. OH XapakTepuszyeT OOBEKT BMECTE€ C €ro
CBOMCTBaMH M MpaBuiIaMu rmoseacHus. OOBEKT ecTh 3Kk3eMIusap kiacca. B Delphi Bce
00BeKThl auHaMu4deckue. JIisi BBIACICHHS TaMATH TOI OOBEKT WCIOIb3YeTCs
crenuanbHbelii MeToq nanHoro kiacca Constructor Create — 3To (yHKIUS, KOTOpas
BO3BpAIlla€T aJpeCc Ha BHOBb CO3MaHHBIA OO0BEKT. OCBOOOXKICHUE MaMSITH,
BBIJICJICHHON paHee OOBEKTY, ocyliecTBisiercss metonoM Dectructor Destroy. s
00BEKTOB W KJIACCOB CHACNIAHO OJHO HCKIIFOYCHHE W3 OOIMX TpaBui pabOTHI Ha
[Tackame ¢ MTMHAMHYECKUMH TIEPEMEHHBIMU — ISl HUX HE HMCIIOJIB3YETCS CUMBOM *
(Tmibma) IS yKazarelaed W COACPKMMOTO yKasblBaeMoW mamsATh. llepemeHHBIE,
ONMMCaHHBIE B KJAacce, Ha3pBAlOT moJsAMU. Jlrobas mporeaypa wind (QyHKIHA,
ONMMCaHHas B KJlacce, SBISETCS yke MeTojoM. [Ipu BBI3OBe J1I0OOTO MeEToma emy
HESBHBIM 00pa3oM Iepenaercsi TMepBbIM mapamerpoM Self, KOTOphI sBisieTcs
yKazaTelieM Ha 00BEKT, KOTOPBIH BhI3BaJI JaHHBIM MeToj. Ecnu mporenypa onucana
BHE KJIacca, HO 3a €€ OMHMCaHueM CIeayIoT ciioBa of object, To 3T0 Toke OyIeT METOI.
Krnaccel MoryT ObITh omnucanbl wind B uHTEepdeiicHor wactu momyis Unit, win B
caMoM Hawaye ceknuu peanusarnuu Implementation. He momyckaercst ux onmcanue
BHYTpH Tiporienyp ¥ (yskrmuii. Ecnm mepen ommcaHmeM MeETOJa CTOUT KITFOYEBOE
coBO class, TO 3TO KJIacCCOBBIA METOJ M €r0 MOYKHO BBI3BIBATH JIaXKE€ B TOM ClIydae,
eclii 00BEKTY ellle He OblIa BblJIeJeHa NaMATh. TUIUYHBINA TPUMED Ki1acca:

Type TmyObject=class(Tobject)
X,y:integer;
Constructor Create;
Destructor Destroy;virtual;
Procedure Show;
End;

B ckoOkax mociie kiitoueBoro cjoBa class ykaswsiBaeTcsi Haclieayembiid kiacc. Delphi
MOJI/ICP’)KUBAET TOJIBKO SIUHUYIHOE HacheaoBaHue kiaaccoB. OO6bekT Tobject sBnseTcs
PapoAUTENIEM BCEX KJIACCOB M HE HACJIEMyeT HUKAKUX JPYTUX KITACCOB.

17.2. Oonacmu euoumocmu Kiacca

[Ipu onucanum Kjacca MOXHO 3a/aTh pa3Hble MO BO3MOXHOCTSAM 0O0jacTu
BUJUMOCTHU TOJIEH M MeToJ0oB Kkiacca. CylIecTBYIOT 4YeThlpe 00JIaCTH BHJIMMOCTHU
KJjlacca:

1. Private — nuunas, BHyTpeHHsIs 00macTh kiacca. [lons u MeTojbl, onvrcaHHBIC B
3TOM 00JacTH, MOCTYHHBI TOJNBKO BHYTpH Momyis Unit, rae omucaH JaHHBIN
Kkiacce. I Bcex Apyrux MOIyJeM, KOTOpPbIE MOJCOEIUHSIOT JAaHHBIA MOAYJb U
HACJEAYIOT 3TOT KJIACC, OHU HEJOCTYIHBI.
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2. Protected — 3amumiennas o6nactb. [lonst u MeToapl 3TOM 00JIACTH JOCTYIHBI
TOJIBKO BHYTPH KJIACCOB, HACIICTYIONINX JAHHBIN Ki1acc.

3. Public — obmenoctynnas ob6nactb. Iloyiss u MeTonbl 3TOM 00JIACTH HE HMEIOT
OTpaHUYCHHUH Ha BUJIUMOCTb.

4. Published — ob6nacts myOnukauuid. [lonst 1 MeToapl 3TOM 00JaCTH UMEIOT TAKYIO
)K€ BHUAUMOCTH, Kak s objactu Public, HO OoHM ellle BUIHBI HHCIEKTOPY
00BEKTOB Ha 3Tame pa3paOdOTKH MporpaMMbl. B modepHHX Kiaccax MOXKHO
MEePEHOCUTh METOJbl U CBOMCTBa U3 obnactu Protected B obGnacte Published u
00paTHo.

17.3. Ceoiicmea (Property) u unkancynayus

O6nexkTHO—OpueHTHpoBaHHOEe MporpammupoBanue (OOII) ocHoBaHO Ha Tpex
NPUHIMIAX — WHKANCYJALUs, HacaenoBanue u nonumoppusm. Knaccuueckoe OOII
YTBEPXKIAET, YTO YTEHUE W OOHOBJIEHHUE MOJIEH JOJKHO MPOU3BOAMUTHCS TOJBKO
crieuaibHBIMM METOJAMH U HE JIOMYCKaeTcs MpsAMoe oOpallleHHe K MOJsM Kiacca.
DTO NpPaBUIIO U HA3BIBAETCA MHKANCYJISIIUMEN, a TaKhe MOl — cBocTBaMU. CBOMCTBO
ONpEIENSIETCS MOJEM U IBYMsI METOJAMH, KOTOPHIE OCYIIECTBIISIIOT YTEHUE U 3aIINCh
3aJJaHHBIX 3HaueHU B noJe. [Ipumep onpenenenns cBoucTaa:

Type TmyObject=class(Tobject)
Privete
FmyField:String;
Protected
Procedure SetMyField(Value:String);
Published
Property MyProp:String Read FmyField
Write SetMyField
Default ’HauaabHoe 3HayeHue’;
End;

3necy B knacce TmyObject ompeneneHo cBoiictBo MyProp ctpokoBoro tuma. B
KayecTBe MeETOJla UTEHHUS BBICTYNAaeT CaMO 3HAuY€HUE CTPOKH, a 3aluch
ocymectBisiercss MmetogoMm SetMyField. Camo none FmyField onpeneneno B o6nactu
Privete, u mo3ToMy K HeMy HET MPSMOr0 JIOCTyIa W3 APYTux Moayied. Merox
YTEHUSI TOTO MOJs HAaXOJIUTCA B 3alIUIIEHHOW 00sacTd, a cBoiicTBO MyProp — B
o0nacTu myOnMKauuid, M OHO JIOCTYMHO HWHCHEKTOPY OOBEKTOB BO BpeMs
IPOEKTUPOBAHUS MTPOTPAMMBEI.

17.4. Memoowl, nacnedosanue u noauUMopphusm

HaCJ'IeI[OBaHI/IC O3HA4acT, 4TO IMPH CO3AaHUHN HOBOI'O KJIdCCa OH HACJICAYCT BCC
I10JIA, CBOMCTBA U MCTO/bI, OIIPCIACIICHHBIC B POAUTCIILCKOM KJIACCC. B HOBOM K1acce
TOJIBKO I[O63BJ'I$IIOTC$I HOBBIC IT10JIA, MCTOJbI CBOMCTBA. YHaCJ'ICI[OBaHHBIe OT IpcaKa
noJist 1 MCTOJAbI JOCTYIIHBI B JOYCPHEM KJIACCC, HO C YUYCTOM obacren BUAMMOCTH.
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Ecium uMmeer MecTo coBmajeHUE HMMEH, TO TOBOPST, YTO OHU NEpeKpbiBaioTcsA. B
Delphi gomyckaeTcst TOIbKO MOCIE0BaTEIbHOE €AUHUYHOE HACTIEA0BAaHNE KIIACCOB.

Metoabl noapa3aenstoTcsa Ha 4 TpyIIIbL:

cratudeckue (Static),

BupTyanbHble (Virtual),

nuHamudeckue (Dynamic),

abcTpakTHbie (Abstract).

AJlpec BbI30Ba CTAaTHMYECKOTO METOJIa OMNpEAEiseTcs Ha JTane TPaHCISALUU
IPOEKTa, M BBI30B JTUX METOJOB OCYIIECTBISETCS OBICTpEEe BCEX OCTAJbHBIX
MeTo/0B. Takue MeTojapl MOXKHO 0€3 OrpaHWYEHUM IMepeKphIBaTh M JaKe MEHATH
CIIUCOK TiepeAaBaeMbIX mapaMeTpoB. [lo yMomuaHuio MeTosibl 0OBEKTOB SIBISIOTCS
CTaTUYECKUMHU.

Agnpeca BHUPTyaJbHBIX M JIMHAMUYECKHX METOJIOB OMNPEACNISIIOTCS BO BpEMs
BBITIOJTHEHUS TMPOTPaMMbl W HAxXOASITCS B CHEHHAIbHBIX TaOnuIax: TaOIuile
BUpTyasibHbIX MeTon0B (VMT) um Tabmuue nmHamuueckux metonoB (DMT). B
tabmuiyy VMT BriroyaroTcs ajpeca BCEX OINPEACNICHHBIX B JaHHOM Kiacce
BUPTYaJIbHBIX METOJIOB M BCEX HacjeayeMbix MeTonoB. B tabmumy DMT
BKJIFOYAIOTCS aJipeca JAMHAMUYECKUX METOJIOB, OMPENENCHHBIX TOJIHLKO B JaHHOM
kiacce. [loaromy BUpTyanbHble METOABI BBI3BIBAIOTCS OBICTpEE TUHAMUYECKUX, HO
pasmepsl Tabaun VMT cymiectBenHo Oosbiie Tabmuiy DMT. [lunamMudeckue MeToabl
MO3BOJIAIOT 3KOHOMUTH NaMATh, HO HUX BBI30B OCYILIECTBIISIETCS MEIJIEHHEE BCEX
OCTaJIbHBIX METOJIOB, TaK KaK MPUXOJUTCS ISl TIOMCKA aJpeca METO1a MPOXOIUTh 1O
BceM TabmuiaMm DMT poauTenbckux KIaccoB, MOKAa HEe OyJeT HalJIeH HYXHBIHI
JTUHAMHUYECKUN METO/I.

JInsi mepeKkphITHs BUPTYAJIbHBIX M JUHAMHYECKHX METOJOB HCIIOIb3YETCs
kmoyeBoe cnoBo Override. Criucok mapaMeTpoB MEPEKPHIBAEMBIX BUPTYaIbHBIX U
JTUHAMUYECKUX METOJOB HE JIOJDKEH OTJIMYaThCid OT CIUCKA IMapaMeTpoOB STHUX
METOZOB B POAUTENBCKOM K1acce.

AOCTpakTHBIE METOJbI ONPEACNSIIOT TOJBKO HHTEP(EUCHYI0 4YacTh METOJa,
TaKM€ METOJbl HEJb3sl MCIOJb30BaTh 0€3 MEPEeKPHITUS B JIOUYEPHUX Kjaccax, e
JOJIKHA HAXOJUTHCS U peasiu3alusi TAKoro MeToa.

PaccmoTpum cnenyromuit mpumep:

Type Tpoint=Class(Tobject)

Constructor Create;

Destructor Destroy;virtual;

X,y:Integer;

C:Tcolor;

Procedure Show;virtual;

End;
Tcircle=Class(Tpoint)

Constructor Create;

Destructor Destroy;override;

R:Integer;

Procedure Show;override;

End;
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Var Pointl:Tpoint;
Circlel:Tcircle;
Begin
Point1:=Tpoint.Create;
Circlel:=Tcircle.Create;
With Pointl do Begin
X:=100;y:=50; C:=clRed;
Show;
End;
With Circlel do Begin
X:=200;Y:=100:C:=clBlue;
R:=50;
Show;
End;
B nmannom mnpumepe omnpenenensl aBa kiacca: Tpoint u Tcircle. Kmace Tpoint
HacnenyeT kiace Tobject. B kitacce Tpoint onpenesnenst mosst X, Y, KOTOpPBIE 33/1al0T
TOYKY Ha sKkpaHe aucmied, 1 C — nBeT 3Toi Touku. B HeM Takke OnmucaHbl METOIbI
10 BBIJICJICHUIO U OCBOOOKJCHUIO MAaMATH MO/ 00BEKT U BUPTyaJIbHBIA MeToll Show
— pucoBanus Toukd Ha skpane. Knacc Tcircle nacnenyer kmacc Tpoint u Bce ero
noJis U MeToAsl. B Hem pomonHuTensHO omucanbl noie R (pamuyc) u meton Show,
KOTOPBIN TEpEeKpPhIBACT aHAJOTUYHBIM MeTon Kiacca Tpoint. Meroxg Show kiacca
Tcircle pucyet Teneps Okpy)HOCTh. B pe3ynbrare 18a Metoga Show pucyroT pa3Hbie
KApTUHKW, B 3aBUCHUMOCTH OT TOr0, KakOMy KJIacCy OHHU IMpHUHaJJIexaT. IJTO U
Ha3bIBAETCA MOTUMOP(PHU3MOM OOBEKTOB.

17.5. Coovimus (Events)

Co6pbiTus B Delphi — 3T0 cBOICTBa MpoLIEIypHOrO THIA, MPEIHA3ZHAYCHHBIE IJIs
CO37IaHUsl TIOJIb30BATEIILCKOM pEeaKIMy Ha T€ WM HHBbIC BXOJHBIC BO3JECHCTBHUS.
[Tpumep 0OBsIBICHUST COOBITHS:

Property OnMyEvent:TmyEvent Read FOnMyEvent

Write FonMyEvent;
[IpucBouTh TaKOMY CBOMCTBY 3HAU€HHE — O3TO 3HAYUT YyKa3aTh aJpec METO/a,
KOTOpBIN OyJeT BBI3BIBATHCSI B MOMEHT HACTYIUICHUS COOBITHA. Takue METOIbI
Ha3bIBalOTCsI 00paboTunkamu coObITUH. COOBITHS UMEIOT pa3HbI€ THUIIbI, HO OOIIMM
JUIsl BCeX siBIsieTcsl mapamerp Sender — ykaszaTeiab Ha OOBEKT — UCTOYHUK COOBITHSI.
Campblif MpOCTOM TUTT COOBITHSI ATO THUII
TnotifyEvent=procedure(Sender:Tobject) of Object;
3nech «of Object» o3Hadaer, 4TO JAHHBIM THUIT ONpEAENIeT UMEHHO METOMA, a He
oObryHy0 mpoueaypy. IlpucraBka On B MMEHM CBOMCTBAa O3HA4yaeT, 4TO JAAHHOE
CBOMCTBO SIBJISIETCS COOBITHEM, XOTS HE KaXKJ0€ COOBITHE MOXET MMETh TaKylo
npuctaBky. s onpesenenust coObITHUS HEOOXOAMMO B paszzene Private oOBSBHUTH
noJie ykasarens Ha meTtoll. B pasnene Protected Hy>kHO OOBSBUTH METOABI YTCHHS U
3amucu ajpeca oOpaboTumka coObITHS B 3TO Toyie. 3aTteM B pasneine Published
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OOBSIBUTH CaMO COOBITHE, Kak CBOMCTBO IHpoleaypHoro Ttumna. B uHcnektope
00BEKTOB €CTh JIBE CTPAHUIIBI: CTpaHuIla CBOMCTB (Properties) u cTpaHuma coObITHIA
(Events). JIBoifHOM MmIeTYOK JIEBOM KJIABUIIEH MBIIIU IO COOBITUIO MPUBOJIUT K
NOSIBJICHUIO OOpamiieHHsi 00paboTurKa COOBITHUS B TEKCTE MPOTPAMMHOIO MOJYJIS
Unit.

OO6muMu 11711 BCEX KOMITIOHEHTOB SIBJISIFOTCS COOBITHSL (HAcIETHUKH Kilacca
TControl):

OnClick — Ha)kaTHe JIEBOI KJIAaBUIIN MBIIIIH,

OnDDblClick — nBo¥HOI IIETYOK JI€BOM KJIIABHUIIIHA MBIIIIH,

OnMouseDown — HakaTue JIF0OOOH KJIABUIIH MBIIIH,

OnMouseMove — nepeMenieHne Kypcopa MbIIIU 10 KOMIIOHEHTY,

OnMouseUp — oTkaTHe KHOIKH MBIIIKH.

OOmMu It OKOHHBIX  BJIEMEHTOB  YIIPABIICHHS  SIBIISIIOTCS  COOBITHS
(macnequuku knacca TWinControl):

OnEnter — nmepemernienue ¢oxyca BBOJa Ha KOMIIOHCHT, KOTOPBI CTAaHOBUTCS

AKTHUBHBIM,

OnEXxit — moTepst akKTHBHOCTH KOMIIOHEHTOM,

OnKeyDown — Ha)kaTue KJIaBUIIHM WM KOMOWHAIIMY KJIABHIII,

OnKeyPress — HaxkaTue Kax a0l OAMHOYHOMN KJIABUIIIH,

On KeyUp — oTnyckaHue KJIaBHUIIIH.

18. BBIIEJIEHME ITAMSATH 11Ol OBBEKT U ITIPAPOJAUTEJIb BCEX
KJIACCOB - TOBJECT

18.1. Bvioenenue namamu noo oo6vekm

PaccmoTpum Oonee neranbHO — 4TO cO00M mpeacTaBisieT 00bekT? JlomycTum,
YTO MBI ONPEACIIIIIN KJIacC CIEeAYIOIMM 00pa3oM:

Type TMyClass=Class
F1:Integer;
F2:String[20];

Procedure Sm1;
Procedure Vml;virtual;
Procedure Vm2;virtual;
Procedure Dm1;dynamic;
Procedure Dm2;dynamic;
End;

B o0paboTunke Kakoro—To COOBITHS B ONTMCAHUH TIEPEMEHHBIX OMPEICIUM YKa3aTelb
Ha 00beKT kitacca TMyObject:
Var Obj1:TMyClass;
B paznene neiicTBuil Mbl CO3/1aJIUM IK3EMIUISIP 3TOT0 OOBEKTa KaK
Obj1:=TMyClass.Create;
Ha puc.18.1 moka3zaHo, kak OyJeT BHITJISACTh BHYTPEHHSISI CTPYKTYpa 3TOr0 00BbEKTa.
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VYkazarenb Ha OOBEKT Omnucanue Kaacca Yucno
Objl (4 Gaiita) TMyObject 1 JIMHAMHYECKUX
(RTTI) MeTO0J10B (2)
Ajipec MeToz1a Hnnekc merona
TMyObject. VM1 TMyObject.DM1
Vkasaresb Ha KIacc AJIpec MeTo/1a (-1)
TMyObject (4 Gaiira) TMyObject. VM2 WIHIeKe MeToa
ITone F1 (4 6Gaiira) TMyObject. DM2
ITone F2 (21 Gaiit) (-2)
Anpec metoa
TMyObject.DM1
Anpec meTona
TMyObject. DM2

Puc.18.1. CtpykTypa cBsi3u 00BEKTa C OMMMCAaHUM Kjlacca

[lepBoe moje KaXIOro 3K3eMIuisipa OOBEKTa COAEPKHUT yKazaTelb Ha €ro
KJacc. 3aTeM UayT 1ojs 00beKTa B TOM HOpPsIKE, KaK OHU OMMCAHbI B KJIacce, U BCEX
HacJieyeMbIX Kiaccax. Kiacc kak CTpyKTypa COCTOUT M3 JBYX YacTeW. YKa3arelb Ha
KJIACC OMpeJeNsieT Hayauo TaONHIlbl yKa3aTelel Ha JUHAMUYECKHE METOJbI Kiacca.
B a1y Tabnuiy BKIIFOUAKOTCS BCE HACJIEIyEMbIE H BHOBb ONMCAHHBIE B JAHHOM KJlacce
nuHamudecknue — Meroabl.  llepen  Tabmuueldd  AMHAMUYECKHX  METOJOB  C
OTpHUIIATENFHBIM CMEIICHHEM pacrojaraeTcss HHGopMaIus o Kjacce, Tak Ha3blBaeMast
uHpopmarus o tune Bpemenu BbiosHeHHs (RunTime Type Information — RTTI).
Onucanue 370l HHPOpPMAIMK MOXKHO HAWTH B Mojayse System.pas (CM. KOHCTaHTBI C
npuctaBkoid vmt*). Ot Bepcuu k Bepcuu Delphi o0beM 3To# mHbOpmanuu Bce
BOo3pactaeT u, Hampumep, s Delphi 6 cocraBnser 76 6Gaiit. B 3Toit obGmactu
HaxomsATcs 19 ykaszateneil Ha pasznuyHble TAaONMIBI M TapaMeTphl Kiacca. Tak,
HampuMep, TaM €CTh yKa3aTelld Ha KJIACCOBBIE METOJIbI, KOTOPhIE MOXHO BBI3bIBATH,
ke HE BBIACNSS OOBEKTY MaMsTh, €CTh yKa3aTeJM Ha TaOJMIbl JUHAMHYECKUX
METOJIOB, TaOJIMIly peannu3yeMbIXx UHTep(hercoB (71 COBMECTUMOCTH C OOBEKTaMU
COM) u 1.1. Ho k 27Ol Tabnuile HapsIMyr0 HY»KHO OOpaIiaThCs TOIBKO B KpalHEM
ciiyyae W uUMesl OOJIBIION OMBIT mporpammupoBanusi Ha Delphi. Bce ocHoBHBIE
napaMeTpbl KJacca MOKHO MOJIy4aTh, HCIOJIb3Ysl METOABI TPAPOIUTEIIS BCEX KIIACCOB
kiacca TObject.

18.2. Onucanue xknacca TObject

Bce onmcanme xmacca TObject MOTHOCTHIO HACIEAYIOTCS OCTaIbHBIMHU
kiaccamu. PaccMoTpum Gosee moapoOHO 3TOT Kilacc:
TODbject = class

constructor Create; /| ®yHKIHS cO3IaHUs 0OBEKTA.
destructor Destroy; virtual; // Tlpouenypa pa3pyuieHusi 00bEKTa.
procedure Free; // TIporiemypa 0CBOOOXKICHHUS TAMSTH C TIPEABAPUTEITLHON

// IpOoBEPKO# — a ObLJIa JI paHee BhIIEIECHA TAMATh MO O0HEKT?
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class function InitInstance(Instance: Pointer): TObject; // KnaccoBast pynkuus,
// KOoTOpas co3/1aeT HOBBIN IK3EMIUISIP 00BEKTA C 3aHYJIEHUEM €T0 MOJeH U
// MHULIMANTU3alMK TaOIUIbl BUPTYalIbHBIX METOJIOB. DTy (QYHKLHUIO SIBHO
// He BBI3BIBAIOT, BMECTO HEE JUIsl CO3/IaHHSI HOBOTO OOBEKTa BbI3bIBAETCS
// meton NewlInstance B koHCTpykTOpe Create
class function NewlInstance: TObject; virtual; // KnaccoBas ¢byukius mis
/] co3maHust HOBOro OOBEKTA
procedure CleanuplInstance; // TIpouiemypa 0oCBOOOKIEHUS TAMSTH U3—T10]1
// IIUHHBIX CTPOK, MEpEMEHHBIX ThNa Variant u unrepdeiicon. [Ipsmo ee
// He BBI3BIBAIOT, OHA aBTOMATHUUECKH BBI3BIBAETCS MPU BBI30BE JIECTPYKTOPA
procedure Freelnstance; virtual; // [Iponieaypa ocBoOOXI€HUS TAMSITH,
// BBIZICNIEHHOM paHee 00bekTy MeTosioM Newlnstance, oHa BbI3bIBaeTCS
// aBTOMaTU4YECKU TIPH BBI30BE AECTPYKTOPA.
function ClassType: TClass; // @yHKIIHS, BO3BpAIIalOIasi CChUIKY Ha Kiacc.
// Uctionb3yeTcst OOBIYHO B ONEPATOPAX 1S WM as
class function ClassName: ShortString; /I KnaccoBast pyHKUHUSA,
// BO3BpaIaromas uMs Kiacca
class function ClassNamels(const Name: string): Boolean; // KimaccoBas
/I pyHKIMS, TpoBepstolas MPUHAIC)KHOCTh 00BEKTA K KJIACCy ¢ UMEHEM
// Name

class function ClassParent: TClass; // KnaccoBas GpyHKIIMS, BO3BpAIIArOIIas
// ykazatenb Ha pOAUTENBCKHUM KIacc
class function ClassInfo: Pointer; // KiaccoBast pyHKIUs, KOTOpas

// BO3BpaIaeT yka3areib Ha onrcanue kiaacca — obmacts RTTI
class function InstanceSize: Longint; // KnaccoBas ¢hyHkuus, kotropas
// BO3BpaIllaeT 1auHy o0beKkTa B OaiTax
class function InheritsFrom(AClass: TClass): Boolean; // KitaccoBas
/I dyHKIUS 1)1 MPOBEPKHU yCIIOBUSI — SIBIIICTCS JIU TAHHBIN KIJIACC
/l nacnenaukoM kinacca AClass
class function MethodAddress(const Name: ShortString): Pointer;
// KnaccoBast pyHKIIMS, KOTOpasi BO3BpaIlaeT yKa3aTelb Ha METOJ C UMEHEM
// Name
class function MethodName(Address: Pointer): ShortString; // Kitaccopas
/I pyHK1IMSI, KOTOpasi BO3BpAIlaeT UMl METOIa 10 €T0 aJpecy
function FieldAddress(const Name: ShortString): Pointer; // KnaccoBas
// yHKIIHMS, KOTOpask BO3BpAIlaeT yKazaTelb Ha MoJie ¢ uMeHeM Name
function GetInterface(const IID: TGUID; out Obj): Boolean; // ®ynkius
// momy4yeHus ykazarens Ha uHTepdeic ¢ rmodansubM uaeHtudukaropom I1D.
// Ecnu Takoit uHTEepdeiic MpUCyTCTBYET B CUCTEME, TO 3Ta (DYHKIUS
// BO3BpaIllaeT UCTUHY
class function GetInterfaceEntry(const IID: TGUID): PInterfaceEntry;
// KnaccoBast GpyHKIIMS TOJTyYeHHUsI yKazaTelisi Ha nHTepdeic ¢ riaodalbHbIM
/I unentuduxaropom 11D
class function GetlnterfaceTable: PInterfaceTable; // KimaccoBas
// pyHKIMS TIOTyYEHHUs yKa3aTels Ha Hadalio TaOJIHIbl HHTEpQercoB
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function SafeCallException(ExceptObject: TObject;
ExceptAddr: Pointer): HResult; virtual; / ®yHkius noigyyeHus ykasaTens
// Ha mpouenypy o0pabOTKH NCKITIOYUTEILHON cuTyanuu, ucnoib3ys SafeCall
/[ cornamenue npyu BI30BE MOANPOTPAMM
procedure AfterConstruction; virtual; // Merton, KOTopblii Oy€T BbI3bIBATHCS
/] mocne co3manusa 00ObEKTA
procedure BeforeDestruction; virtual; // Metos, KOTOpbIif OyJeT BBI3BIBATHCS
// mepen pa3pylieHUsIM 00beKTa
procedure Dispatch(var Message); virtual; // [Ipouienypa nucnerdepuzanuu
// BBI30BOB TMHAMUYECKUX METOI0B ¢ momoibio Windows cooOtieHumit
procedure DefaultHandler(var Message); virtual; // O6pa6otunik Windows
// cooOtieHu# 0 YMOTYaHHUIO
end;
Kakx BumHO W3 3TOro omucaHus, OOJBITMHCTBO METOJOB 3TOTO Kiacca —
KJIACCOBBIE METOJIBI M UX MOYKHO BBI3BIBATh, TAJKE HE CO3/1aB HU OJTHOTO OOBEKTA, TaK
KaK MH(GOpMALM O KJIacCe CO3JaeTCs elle Ha dTale NPOSKTUPOBAHMS MPOEKTA.

18.3. Onepamopuvt npusedenus munos Kiaccoe

B o06paboTunku coObITHIT OOBIYHO MEPBHIM MAPaMETPOM MEPETACTCS UCTOUHHUK
cobertust Sender ¢ Tumom TObject. Ha camom aene Sender MOXET COOTBETCTBOBATH
Ar000My OOBEKTY, Hampumep (GopMme HiIu APYyromMy KOMMOHEHTY. [loaToMy, uTOOBI
UCTIONb30BaTh MX CBOWCTBA W METOMBI, CIEAYyeT HCIOJIB30BaTh oOmepaTop As,
HampuMep:

(Sender as TEdit).Text:="HauainbHoe 3Ha4eHne’;

Omnepatop As ucnosb3yercs [Jisl NMPUBEICHUS OOBEKTHBIX THUIOB, MPUYEM
IPOU3BOJUTCS TPOBEpPKA Ha COBMECTHMOCTh THIIOB BO BpeMs BBIIIOJHEHUS
nporpammbl.  [lombITka TNpUBENEHHUS  HECOBMECTHBIX  THUIIOB  MPUBOJUT K
uckimountenbHoit curyanuu — ElnvalidCast. Tlociie mpumenenust oneparopa As cam
00BEKT OCTaeTcsi HEU3MEHHBIM, HO MOXHO BBI3BIBATH €r0 METOJ/bI, KOTOPHIC
COOTBETCTBYIOT IPUCBAaUBAEMOMY KJIaccCy.

Omneparop Is ucnonb3yercs A1 IPOBEPKU COBMECTUMOCTHU IO MPUCBAUBAHUIO
IK3EMILISIpa OOBEKTa C 3a/JlaHHBIM KJIaccoM, T.C. SIBJSIETCS JIM JIaHHBIM SK3eMILISp
00BEKTOM 3TOrO KJacca WJIM OJHOTO M3 KIJIACCOB, MOPOXACHHBIX OT 3aJaHHOTO,
Hanpumep: If Form1 is TForm then ....... Else ........... ;

OTa mpoBepKa OCYIIECTBISIECTCA €IIe Ha 3Tane KOMIOWIIIHUHU U, €clu (OopManbHO
OOBEKT M KJIACC HECOBMECTHMBI, BBIJIACTCS COOOIIEHHME 00 OIMMOKE B TaKOM
orepaTope.

19. OGPABOTKA UCKJIIOUUTEJIbHBIX CUTYALIUHA

19.1. /]ea éuoa onepamopa Try

W cKitounTenpHbIE CUTYallUd BO3HHUKAKOT MPU HEBO3MOXHOCTH BBIITOJIHEHUS
3aIUIAHUPOBAHHBIX JCHCTBUM MPOTPaMMOM, HAIlpUMEp NpPU JEIECHUM Ha HOJb,
MOTIBITKE OTKPBITHS HECYIIECTBYIOMIETO (paiiyia, MOMBITKE W3BJICYCHUS KOPHS OT
OTPULIATEILHOTO YKCIIa UM OOpalleHus K 00JacTH NaMsTH, BBIXOJAIIEH 3a Mpeebl,
OTBEJICHHBIE TAHHOW mporpamme, U T.4. CTaHAApTHBINA 00pabOTUMK TaKUX COOBITHIA
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BBIBOJIUT OKHO C CoOOIIeHHeM 00 ommuOKe, ¥ BBIIOJHEHUE MPOTPAMMBI HA ITOM
3akaHuuBaercsi. Ho wHOrga mporpaMMucT Xo4er caM o0paboTarh Takue
UCKJTIOYUTETbHBIC CUTYallud W TPUHATH pPEIIEHUE O JalbHEHIIeM HaIlpaBICHUU
BbINOJIHEHUA nporpaMmMbl. B Delphi 3To MOXHO caenaTh HECKOJIBKUMHU CIIOCOOAMH.
Hampumep, kak 370 ObUIO MOKa3aHO B JIEKIMHM IO pabore ¢ Qailnamu, MOXKHO
OTKJIIOUUTh CTAHJAPTHYK OO0pabOTKYy OLIMOOK BBOJAa—BbIBOJAa BCTaBKOM B TEKCT
nporpaMmsbl ornepatopa {$1-}. 3aTeM BBHINOTHSIOTCS JIOOBIE ASUCTBUS C (aiinmamu u
npoBepsieTcst Koa omuOku ¢ nomombio ¢yHkuuu [OResult. Ecnin oH oTinyen or
HyJIs, TO MOYKHO IPOAHAJIN3UPOBATh ATy OLIMOKY M NPUHATH KaKOE—TO pPEILIECHUE.
3aTeM MOKHO OMSTh BKIIIOUUTH CTAHJAPTHYK OTpaOOTKYy OLIMOOK BBOJa—BbIBOJA
oneparopoM {$I+}. MOXHO TaKKe aHAIM3UPOBATh CHTYAIlUIO [0 IIOSBIICHUS
BO3MO>KHOM OLIMOKH C MOMOILBIO oniepaTopoB If u mpuHUMaTh Kak1e—TO pEeIIeHUs 0
BO3HMKHOBEHUSI MCKIIIOUMTENBHON cuTyaund. Ho Bce 3TH cmocoObl B HacTosIIEe
BpeMsl HCIONB3YIOTCS o4eHb peako. B Delphi ects cnenmanbsHbiii omepaTop Ass
3alIUTHI KOJA OT UCKIFOUYUTENbHBIX CUTYallui — 3TO OTepaTop

Try

{3amumniaemMbIit KOJ }
Finally
{Oneparopsl 3aBepILICHUS 3aLIUIIAEMOT0 KO/a |
End;

U BTOpasi €ro MOAU(pUKaLUA:

Try

{3amumaeMbIi Ko}
Except
On Exceptionl Do Oneparopl:
On Exceptionl Do Oneparop?2;
else
{Onepatopsl AJi BCEX OCTANBbHBIX UCKIIFOUUTEIBHBIX CUTYAIIH }
end;

Jlis mepBoro BapuaHTa omeparopa Try B Jr0OOM cilydae, MpOM3OLLIa JIU
UCKJIIOUMTEIbHAS CUTYalUs] WJIK HET, BCE PABHO BBIIIOJIHSIOTCS ONEPATOPhI U3 CEKLIUU
Finally. Bo Bropom Bapuanre oneparopa Try npu BOSHUKHOBEHUH UCKIOUYUTEIbHON
CUTyallud MOXHO IIPEeIyCMOTPETh OTAEIbHYIO 00paboTKy J1000H M3 Takux
cutyauui. [l Bcex OCTANbHBIX MCKIIIOUMTENBHBIX CUTyalUd, JUIsl KOTOPBIX HE
peIyCMOTpPeHa OTAeNIbHAst 00paboTKa, OyIyT BHITOIHATHCSA ONEPATOPHI, CIACAYIOIINE
3a kiao4eBbiM ciioBoM FElse. YeM jxe OTiIMUYalOTCAd HCKIIOUUTENbHBIE CUTyalluu?
[TockonpKy 3TO OOBEKTHI, TO OHM OTJIMYAIOTCS KJIACCOM WM OOBEKTHBIM THUIIOM.
Oo6wexTHbIl TN Exception ommcan B moxyne SysUtils.pas. DToT kiacc sBisieTcs
POIUTENHCKUM JJII MHOTOYHCIICHHBIX TOUEPHHUX KJIACCOB, KOTOPHIE COOTBETCTBYIOT
pa3IMYHBIM HCKIIOYUTENbHBIM CUTyalusiM. Bce MMeHa MOTOMKOB 3TOTO Kiacca
HaunHatoTcss ¢ OykBel E, Hampumep, knacc EZeroDevide — cooTBeTcTByeT
UCKJIIOUMTEIBLHON CUTyalluu JeneHuss Ha Hoib, a kiacc EInOutError — ommbOke
BBOJIa—BbIBOJIa. B mocneanem knacce ects noise ErrorCode, koTopoe onpenensier Koa
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OIIMOKH BBOJIa—BbIBOAA. MCIIONB3ys €ro, MOXKHO JETAIU3UPOBATh UCKIFOUUTEIBHYIO
CUTYAalUIO, HAaIpUMED:

Try

except

on E:EInOutError do

Case E.ErrorCode of
2:ShowMessage(’ @aiiu He HalAeH!’);
3:ShowMessage(’IlyTh He HaliieH!’);
5:ShowMessage(’locTyn 3anpemen!’);
32:ShowMessage(’ @aiiu 3aHAT!’);
101:ShowMessage(’luck nepenosiHen!);
103:ShowMessage(’@aiis1 He OTKPBIT!’);
end;

end;

Uckmountensubie cutyauuu EInOutError BO3HHUKAIOT TOJIBKO TOTAA, KOTrAa
yCTaHOBJieHa omuusi TpaHciastopa {$1+}, wHaye Hamo camMomy TpOBEPATH KO
omuOku ¢ nomonipio ¢pyHkuuu [OResult. Cnenyer moMHUTH, yTO B AMpekTHBEe On
YKa3bIBalOTCS HMMEHA KJIacCOB M IIPOBEpPKAa Ha COBNAACHUE WACT B MOPSAKE
CIE0OBAHUSl HMMEH MCKIIOYMTENIBHBIX CUTyalMl Iocie ciioBa Except, mosromy
CHayajsa clIelyeT pacnoJiaratb JO0YEpPHHUE KIACChl U TOJBKO IIOTOM UX POAUTEIBCKUE
KJIACChl, MHAUE Jlajiee pOAUTEIBCKOrO Kilacca IpoBepKa He noiaer. Hampumep, kiacc
EDivByZero sBnsercs nodepuuMm oT kiacca ElntError, u, ecam mbl xoTum
oOpabGatsiBath cutyanuio EDivByZero, mnpoBepky Ha 3Ty HCKIIOYHTEIbHYIO
CUTYallMIO HY’KHO IIPOBOJMTH 10 NpoBepku cutyanuu ElntError, nHade Mbl HUKOrAa
He JoitneM 1o mposepku cutyauuu EDivByZero.

19.2. Ilpocpammnoe cozoanue ucCKaoUuUmeabHoU Cumyauuu

B nporpamme MOXHO caMUM €O31aTh JIFOOYIO0 MCKIIOYUTENBbHYIO CUTYaLUIO C
IIOMOIIBIO OIlepaTopa

Raise <KOHCTPYKTOP MCKJIIOYUTEJbHON cUTyanuuu> [at <agpec>|;

To, 4TO yKa3aHO B KBaJpaTHBIX CKOOKaX, MOKET OTCYTCTBOBaTh. Eciu B mporpamme
3amucaTh TOJBKO cloBO Raise, TO BO3OYyAMTCS MCKIIOYUTENbHAS CUTYaIlUsi CaMoOro
obmero knacca Exception. Eciiu Mbl XOTUM BO30yIUTh UCKIIOUYUTENBHYIO CUTYALUIO
ONpENEIeHHOr0 THUIAa, TO HEOOXOJMMO BBI3BATH KOHCTPYKTOpP COOTBETCTBYIOIIEH
UCKITIOUUTEIBbHON CUTYyalluu, HAallpUMeEp:

Raise Exception.Create('Omu6ounsblii napamerp') at @MyFunction;
3nech co3iaercs OObIYHAsT UCKIIIOYUTENbHAS CUTYyalUsl MPU BBI30BE MOAIPOrPAMMBI
MyFunction. Mo»Ho U caMuM co37aBaTh JIFOObIE UCKJIFOUNUTEIbHBIE CUTYALUU ITyTEM
CO3/1aHUs COOCTBEHHBIX JOUYEPHHUX KJIACCOB OT Kiacca Exception.

19.3. Ocnoenble ucknrouumenvHovle CUMYayuu

[TpuBeneM CIMCOK OCHOBHBIX HCKIIIOUUTENBHBIX CUTYAIIHA:
« Exception — 0a30BbIif KJlacC—IpeNOK BceX 0O0paOOTUMKOB HCKIHOUYUTEIbHBIX
CUTYyalNM;
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EAbort — «ckpwiToe» HCKIIOYeHHE. Ero MCmoib3yroT TOorja, KOTna HYXKHO
IpepBaTh MPOLECC C YCIOBUEM, YTO IOJI30BATENb MPOrpaMMbl HE JIOJKEH
BUJIETh COO0OIIeHusT 00 ommOke. Jlyisi yaoOcTBa MCMHOJB30BAHUSI B MOJYJIE
SysUtils npexycmoTpena mpoieaypa Abort;
EComponentError — BeI3bIBa€TCA B IBYX CUTYalUsIX:

1) mpu TOMBITKE PErUCTPALMM KOMIIOHEHTA 3a MpeliejaMu IpoLeaypbl

Register;
2) Korja uMsi KOMIIOHEHTHI He YHHKAJIBHO WA HE JIOIYCTHUMO;
EConvertError — mnpoucxoaut B ciIy4ae BO3HHUKHOBEHHS OIIMOKH MPH

BoimoniHenun ¢yukumii StrTolnt u StrToFloat, korna konBepraius CTpoku B
COOTBETCTBYIOIIUM YMUCIIOBOM TUIT HECBO3MOKHA;

EInOutError — npoucxonut npu omuOKax BBOAA/BBIBOJA MPH BKIOYECHHOM
nupextuBe {$1+};

ElntError — @Opegok HCKIIOYEHHH, CIyYaloIIUXCsd INPU  BBITOJIHEHUU
[EJIOYUCTICHHBIX OMEPALIUN:

1) EDivByZero — BbI3bIBaeTCS B Ciydyae JEJIECHHS Ha HOJIb, KaK pe3yibTaT
RunTime Error 200;

2) EIntOverflow — BbI3bIBa€TCS NpPHU TMOMBITKE BBITOJIHEHHS OIEpalui,
OPUBOMSIIUX K TIEPETOTHEHUIO IENIbIX MEPEMEHHBIX KaK pe3yJsbTatr
RunTime Error 215 npu BrtoueHHo# nupektune {$Q+};

3) ERangeError — BbI3bIBaeTCS TpH TMOMBITKE OOpaIllEHUS K AJIEMEHTaM
MaccHBa M0 UHAEKCY, BBIXOAAIIEMY 3a Mpeebl MaCCUBa, KaK pe3ysbTar
RunTime Error 201 npu BkItoYeHHON qupekTBe {$R+};

ElnvalidCast — mpoucxoauT Mnpu MOMBITKE TPUBEACHUS MEPEMEHHBIX OJHOTO
Kjacca K JpyromMy KJaccy, HE COBMECTUMOMY C IME€pBbIM (Hampumep,
npuseneHue nepemenHoi tTuna TListBox k TMemo);

ElnvalidGraphic — Bw3bIBaeTcs mpu mnombiTke nepenaun B LoadFromFile
daiina, HecoBMecTHMOro rpadudeckoro popmara.

ElnvalidGraphicOperation — BbI3bIBa€TCSI IMpPU MOMNBITKE BBINOJHEHUS
ornepaluuii He TPUMEHUMBIX AJI1 JaHHOTO rpaduyeckoro Gopmara (Harpumep,
Resize nns Tlcon);

ElnvalidObject — peanbHO HUTJIE HE UCTIOIB3YeETCs, 00BsBIeH B Controls.pas;
ElnvalidOperation — BbI3bIBa€TCS MPHU MOMBITKE OTOOPAKECHUS UM OOpaIeHus
no Windows—o6pabotuuky (handle) KOHTpOJIBLHOTO 2JIEMEHTa, HE UMEIOIIETO
BIajenbiia (Hanpumep, cpazy nocie BbizoBa MyControl:=TListBox.Create(...)
mpoucxoauT oodparieHue k meroay Refresh);

ElnvalidPointer — TpoucXOIWT T™TpU TOMBITKE OCBOOOXKICHUS — YyKE
OCBOOOKIEHHOT'O WJIM €Ille HEe MHUIMAIU3UPOBAHHOTO yKa3aTelss MPHU BbI30BE
Dispose(), FreeMem() nim nectpykTopa Kiacca;

EListError — BbI3bIBaeTCS pu OOpallleHUH K AJIEMEHTy HacieaHuka TList mo
UH/ICKCY, BBIXOJSIIEMY 3a TMpelneibl JOMyCTHUMBIX 3HAUCHUU (Hampumep,
o0wekt TStringList cogepxxut Tonbko 10 cTpok, a MPOUCXOIUT OOpalIeHue K
OJIMHHAIIATOM CTPOKE);

MathError — mpeok UCKITIOUEHUH, CITyJarOIIUXCs TPH BHITIOJIHEHUHN OTIepaIiuit
C IUIaBaroIIe TOYKOM:
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1) ElnvalidOp — mpomcxomut, Korja MaTeMaTHYECKOMY COIMPOIECCOPY
nepenaeTcsl OMO0YHasE MHCTPYKIMs. Takoe uckiIoueHne He OyaeT A0
KOoHIIa 00paboTaHo, Moka Bbl KOHTpoIUpyeTEe COMpOIeCcCOp HAMPSMYIO
U3 acCeMOJIEPHOTO KO/a;

2) EOverflow — mpoucXoAuT Kak pe3yjbTaT MEPENOJHEHHs] ONepanuii ¢
IUTaBalOlEd  TOYKOM  MpU  CIAMIIKOM  OOJBIIMX  BEJIWYMHAX.
CootserctByeT RunTime Error 205;

3) Underflow — mpoucxoauT Kak pe3yJbTaT MEPernoIHEHUs onepanui c
IUTaBaIOIEN TOYKOM MpHU CIMIIKOM MalibiX BenumduHax. COOTBETCTBYeET
RunTime Error 206;

4) EZeroDivide — BbI3bIBaeTCS B pe3yibTaTe JENEHUs Ha HOJIb;,
EMenuError — BbI3bIBaeTCs B ciiydae JIFOOBIX OMMOOK MpU paboTe C MyHKTaMU
MeHIO 111 KoMnoHeHT TMenu, TMenultem, TPopupMenu 1 nx HacieTHUKOB;
EOutlineError — BbI3BIBaeTCS B Cily4ae JIFOOBIX OMMOOK TIpW pabote ¢
TOutLine 1 1100BIMH €TI0 HACACTHUKAMHU;

EOutOfMemory — mpoucxoaut B ciaydae Bbi3oBoB New(), GetMem() wunu
KOHCTPYKTOPOB KJIaCCOB TMpPH HEBO3MOXKHOCTH pACHpPECIICHUsT MaMsTH.
CootserctByeT RunTime Error 203;

EOutOfResources — mnpoucXoguT B TOM clly4ae, KOIJa HEBO3MOKHO
BBITIOJIHEHUE 3aIIpOCca Ha BBIJCIICHUE WM 3aM0JIHEHHUE TeX WM UHBIX Windows
pecypcoB (HampuMmep Takux, kak 00padorunku — handles);

EParserError — BeI3bIBacTcst korgma Delphi He MoxeT mpousBecTH paszdop u
NepeBOj] TEeKCTa onucaHus (Gopmbl B JBOMYHBIN BHUJ (4acTO NMPOMCXOIUT B
ClIy4ae UCTpaBJIeHHs TeKcTa onucanus popmbl Bpyunyto B IDE Delphi);
EPrinter — BbI3bIBaeTCS B CIydae JIIOOBIX OMIMOOK P paboTe ¢ IPUHTEPOM.
EProcessorException — mnpeaok MCKIIOYEHUN, BBI3BIBAEMBIX B CIyyae
npepsiBaHus mporeccopa — hardware breakpoint. Hukorga e Bkimrodaercs B
DLL, MmoxxeT 00pabaThIBaTHCS TOIBKO B «IEITBHOMY MPUIOKECHHH.

1) EBreakpoint BbI3bIBacTCS B Cilyyae OCTaHOBAa Ha TOYKE MPEPHIBAHMS
npu omnanke B IDE Delphi. Cpena Delphi oOpabarsiBaer 3T0
UCKJTIOYCHHE CaMOCTOSITENIBHO;

2) EFault — npeok MCKIIIOUEHUI, BBI3BIBAEMBIX B CIIy4a€ HEBO3MOKHOCTHU
00pabOTKH MPOLECCOPOM TEX WM UHBIX ONIEPALIHA;

» EGPFault — BbI3bIBaeTCS, KOrga MPOUCXOAUT «OOIIEe HAPYIICHHE
s3amuth» — General Protection Fault. CoorBerctByer RunTime

Error 216;

= ElnvalidOpCode — BwI3bIBaeTCs, KOrja MpOIECCOP ITBITACTCS
BBITIOJIHUTH HEJIOTYCTUMbIEC HHCTPYKITUY;

» FEPageFault — o00blYHO mNpPOMCXONUT Kak pe3ynbTaT OMIMOKH

MeHemKepa namsatd Windows, BeleACTBHE HEKOTOPBIX OMIMOOK B
KoJe Bamiero mnpuwiokenus. Ilocme Takoro HUCKIIOYCHHS
pekoMeHayeTcs nepezanyctuth Windows;

» EStackFault — npoucxoauTt mpu ommOkax padOThI CO CTEKOM,
9acTO BCIIEJCTBHE HEKOPPEKTHBIX MOMBITOK JOCTyMa K CTEKy W3
¢parmeHTOB KOZa Ha acceMOiepe. Kommusmus  Bammx

91



IpOTrpaMM CO BKITIOYCHHOW MPOBEPKOW pabOThI cO cTekoM {$S+}
MIOMOTaeT OTCIEAUTH TAKOTO POJa OMIHUOKH;

3) ESingleStep — ananornuno EBreakpoint, 3To uckitoueHue mpoucxoauT
IpU MOLAroBoM BblnosiHeHuH npuioxkenus B IDE Delphi, kotopas cama
ero u 00pabarbIBacT;

o EPropertyError — BbI3bIBaeTCS B Ciydae OIIMOOK B PEIAKTOpPax CBOMCTB,
BctpauBaeMbix B IDE Delphi. MmMeer Oosblioe 3Ha4YeHHE JI HaMKMCaHUS
HaJeXHbIX property editors. Onpezenen B moayiie Dsgnlntf.pas;

o EResNotFound — npoucxoauT B ciiydae TeX WM HWHBIX MPOOJIEM, UMEIOIINX
MECTO TIPH TIOMBITKE 3arpy3ku pecypcoB dopm — ¢aitmoB .DFM B pexume
nu3aiiHepa. YacTo NpPUYMHON TakWX MCKIIOYEHUN ObIBaeT HapyIIeHUE
COOTBETCTBHUSI MEXKIy OIpeAesieHueM kiacca (opMbl M €€ ONMCAaHHEM Ha
YpPOBHE pecypca (Hampumep, BCIEACTBUE W3MEHEHUs MOpSIKA CIEIOBaHUA
MOJIEi—CCBUIOK Ha KOMIIOHEHTBHI, BCTaBIIEHHBIE B (OpMy B peKUME
nu3aitHepa);

o EStreamError — npenok UCKI0UEHUH, BBI3bIBAEMBIX IPU PabOTE C MOTOKAMH;

1) EFCreateError — mpoucxoautr B cilyd4ae OIIMOOK CO3/1aHHsI MOTOKa
(HampuMep, IpU HEKOPPEKTHOM 3aJjaHuu (haiiya MOTOKA).

2) EFilerError — BbI3BIBaCTCS MPU MOMBITKE BTOPUYHON PETUCTPALUU YKE
3apEerucTPUPOBAHHOTO Kjacca (KOMIIOHEHTA). SIBJsieTCsl TakKe MPeaKoM
CHeUaIN3UPOBAHHBIX 00PA0OTYMKOB HMCKIIIOUEHHUM, BOSHUKAIOIIUX MPU
paboTe ¢ Kj1laccaMi KOMIIOHEHTOB;

« EClassNotFound — 0ObIYHO TPOMCXONUT, KOTJAa B OINHUCAHUH
KjJacca  (QOpMbl  yAaJeHO IMOJIE—CChUIKA HA  KOMIIOHEHT,
BCTaBJICHHBI B (QOopMy B pexuMe nu3aiiHepa. Bwi3piBaeTcs, B
otinuue oT EResNotFound, B RunTime;

» FElnvalidlmage — BbI3bIBaeTCS NMpU MONBITKE YTEHUs (ailna, HE
SBIIAIONIETOCS PECypcoM, WIH pa3pylIeHHOro aiina pecypca
CreuaIn3upoBaHHBIMU GyHKUMAMH ~ YTEHHSI  PECYpCOB
(manpumep, pynkuueir ReadComponent);

» EMethodNotFound — ananornyno EClassNotFound, Tonsko mpu
HECOOTBETCTBUM METO/IOB, CBSI3AHHBIX C TEMU WA HHBIMU
00paboTYMKaMH COOBITHIA;

» EReadError — npoucxoaut B TOM ciydae, KOrja HEBO3MOKHO
MpOYUTaTh 3HAYCHUE CBOWMCTBA WJM JApPYyroro Habopa OalT u3
MOTOKA (B TOM YHUCJIE pecypca);

3) EFOpenError — BbI3bIBaeTCS, KOT/Ia TOT WJIM MHOW CHelU(UPOBAHHBIH
NOTOK HE MOXET OBbITh OTKpHIT (Hampumep, Korja TIOTOK He
CYIIECTBYET);

o EStringListError — npoucxonut npu ommodkax padotsl ¢ o0bexkToM TStringlist
(xpome ommnbok, oopadateiBaembix TListError).

Cpena Delphi 1o ymoiuaHWiO  mepexBaThIBA€T BCE  BO3HHUKAIOIIWE
UCKIIIOUUTENbHBIE cuTyaunu. Ho B ciaydyae mpoBepKH NMpPaBUIBHOCTH OOpaOOTKH B
Balllell MporpaMMe UCKIIIOUMTEIbHBIX CUTyaluil cieayeT B MeHio Tools/Debugging
Options... otkmounth ¢uiar Stop On Delphi Exceptions, u Torma cpena Delphi
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MEpEeCTaHeT pearupoBaTb HA HCKIIOYUTEIbHBIE CHUTYallMd, BO3HUKAIONIUE B
OTJIQXKUBAEMOU MPOTrPaMME.

Jis ueneit otnagku nporpammel B Delphi numeercst npouneaypa

Procedure Assert(Key:Boolean [; const msg:String]);
Ei1 cooTBercTBYeT uckmounTenbHas cutyauust EAsserttionFailed. Ilpu Bb130Be 3TOM
dbyHKuMU npoBepsieTcs 3HadeHue napamerpa Key: eciu ono paBHo True, To HUYEro
HE MPOUCXOIUT, a eciau — False, TO BO3HHMKaeT WCKIIOYUTEIbHAS CHUTyalUs
EAsserttionFailed. CranmapTHbiii 00paOOTYMK JTOW CHUTyallud TIOKa3bIBaeT B
JTMAJIOTOBOM OKHE UMsl (haiiia ¢ UCXOJAHBIM TEKCTOM U HOMEP CTPOKH, TJIe TPOU30IILIa
VCKJIIOUHUTENbHAS CUTyalUs. BKIOUEHHE M OTKIIOYEHHUE ITOM HCKIFOUUTEIBHOU
CUTYaIlUU MOYKHO OCYIIECTBIISTh TUpeKTHBOM KoMmuisitopa {$C+} wmm {$C-}.

20. OCHOBHBIE KJIACCHI M1 OBIIIME CBOMCTBA KOMIIOHEHTOB

PaCCMOTpI/IM OCHOBHBIC HambOJIee YacTo HNCIIOJIB3YCMBIC KJIACCBhI, KOTOPBIC
OIIPCACIIAOT CBOMCTBA MHOTHMX KOMIIOHEHTOB.

20.1. Knacc TList

On mnpexacraBisieT coOOM MacCHB HETUIIMPOBAHHBIX YKa3aTelell U MOXKET
UCIIOJIB30BAThCS JJIi XPAHEHUs JIOOBIX JAHHBIX. OJTOT KJacC SBISETCA NPSIMbIM
noTomMkoM kiacca TObject. OCHOBHBIMU €ro CBOMCTBAMH SIBJISIFOTCSI:

Property Capacity:Integer;, — XapakTepu3yeT HadaJbHbIA pa3Mep MacCHUBa
ykazareneid. Eciam 4uciao 37I€MEHTOB CHMCKa MPEBBICUT O3TO 3HAYEHUE TO B
JTUHAMUYECKON MamsTu OyJEeT BBIIEICHO MECTO O] HOBbIH MacCUB C YBEJIMYEHHBIM
Ha Capacity 4ynciioM ykasarelnei, Tyna OyIyT Mepenucanbl BCe CTapble YKa3aTelnu U
cTapblii MaccuB OyAeT yHuuToxeH. [loaToMy Hy»KHO 3apaHee MPUOIU3UTENBHO 3HATD
pa3Mep OyayIIero CIucKa Juis COKpalleHus: BpeMEHH BbIYMCIICHUM;

Property Count:Integer; — TEKYIIECE KOJIMYCCTBO 3JICMCHTOB CITMCKA,

Property Items [Index: Integer]: Pointer, — 3TO Kak pa3 M €CTh MAacCHUB
yKazaTeyield. DJIEMEHThl MaCCUBa HyMEPYIOTCS C HYJIS;

Property List: PPointerList;  — yKa3aTellb HA HA4aJI0 MacCHBa yKa3aTeleH.

PaccmoTpum HEKOTOpBIE METOBI JAHHOTO Kiacca:

Function Add(Item: Pointer): Integer; — (yHkuus A00aBJIEHUS HOBOTO
aJeMeHTa cnucka Item B koHen cnucka. OHa BO3BpAIlAET HOMEP HTOTO 3JIEMEHTA B
CITHCKE;

Procedure Clear, — ouniliaeT Crucok, HO HE OCBOOOXK/Ia€T MaMsTh, KOTOPYIO
3aHUMAaJIi OTAEJIbHBIE JIEMEHTOB CIIUCKA;

Procedure Delete(Index: Integer); — ynanseT W3 CHOHCKa YyKa3aTellb Ha
asieMeHT ¢ HomepoM Index;
Procedure Insert(Index: Integer; Item: Pointer); — BCTaBKa HOBOTO JJIEMEHTA

Items mepen anemenToM ¢ HoMepoM Index.
Jlpyrue MeToIbl 3TOTO Kilacca paccMaTpuBaTh HE Oyem.
20.2. Knacc TStrings

D10 06a30BbIM, a0CTpaKTHBIN Kiacc sl O0OBEKTOB, KOTOPBIE MPEICTaBIISIOT
CIIUCOK CTPOK. MHOrMe KOMIIOHEHThl HMMEIOT CBOWCTBA 3TOr0 Kjacca, U B HUX
MEPEKPBIBAIOTCS a0CTpPaKTHBIE METONbI 3TOro kjacca. lloatomy mns co3naHus
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COOCTBEHHOTO CIIMCKa CJEIyeT MUCIO0JIb30BaTh Kiacc TStringlist, KOTOpHI siBiIsETCS
HaclemHUKOM Kiacca TStrings. Kpome yke pacCMOTpEHHBIX B MPEAbITyIIeM
naparpade cBoiictB Capacity u Count kimacc TStrings cOAEpXHUT CIEayIOIIHE
CBOMCTBA:

Property Strings[Index: Integer]: string, — MacCUB CTPOK CITUCKa;

Property Objects[Index: Integer]: TObject; — MacCUB COOTBETCTBYIOIIHNX
CcTpokaM O0O0BEKTOB. OOBEKTHI MOTYT OBITH JIOOOTO THIA, HO B OCHOBHOM 3]1€Ch
XpaHIT KapTUHKHU. Takas JBOMCTBEHHOCTh A3TOTO Kjacca IO3BOJSET COXPAHSThH
00BEKTHI C TEKCTOBBIMU MTPUMEUYAHUSIMU, COPTUPOBATH UX U CO3/1aBaTh MHOTOMEPHbBIE
HAOOPBI CTPOK, TaK KaK 0OBEKTAMH MOTYT OBITh TOTOMKH OISTH ke Kiacca TStringsxk

Property Sorted: Boolean; — cBOWCTBO, ompejensoniee HE0OX0AUMOCTb
aBTOMATHUYECKOW COPTUPOBKHU CTPOK B ali(DaBUTHOM TOPSIIKE;

Property Duplicates: TDuplicates, — CBOWCTBO, YPaBJISIOIIEE
BO3MOXHOCTHIO Pa3MEIIEHUS B CITUCKE OJJMHAKOBBIX CTPOK. 3/1€Ch BO3MOKHBI
CJIEYIOIME BapUAHTHI 3HAYCHHS 3TOTO CBOWCTBA:

dulgnore — Henb3s 10OABUTH HOBYIO CTPOKY, €CJIM OHA YK€ €CTh B CITUCKE,

duError — Bo30yxnmaercs wuckimountensHas cutyanus EListError, ecnm
MOSIBJISIETCS AYOJIb CTPOKH,

duAccept — pa3peniaeTcsi UMETh B CITUCKE IyOJId CTPOK;

Property CaseSensitive: Boolean, — cBOMCTBO, OIpeaeIIsIiONIee BO3MOKHOCTU
COPTUPOBKHU U MOKUCKA AyOJIeH C pa3inunueM B CTPOKaX MPOMHUCHBIX U CTPOUYHBIX OYKB
WIu 0€3 ATOTO pas3JInyus.

PaccmoTpum HekoTOphIe cienupuyecKue METO bl ATOTO Kilacca:

Function Add(const S: string): Integer; — noGaBiieHHE B KOHEI CIIMCKa HOBOM
ctpoku. OyHKIIMA BO3BpaIlaeT HOMEp JA00aBICHHOUW CTpOoKHU B criricke. Hymepytorces
CTPOKH C HYJIS;

Function AddObject(const S: string; AObject: TObject): Integer,
no0aBJIeHHE Mapbl CTPOKa—OOBEKT B KOHEII CITUCKA;

Procedure Insert(Index. Integer, const S: string); — BCTaBKa HOBOW CTPOKU S
nepes cTpokoit ¢ HomepoMm Index;

Procedure LoadFromFile(const FileName: string);— 3arpy3Ka CiCcKa CTPOK U3
TekcToBoro (paitna FileName;

Procedure SaveToFile(const FileName: string); — COXpaHEHHE TEKYIIETO
CIIMCKa CTPOK B TeKcTOBOM (paitsie FileName.

[Tocnennue nBa MeToja TMO3BOJSIOT OYEHb IMPOCTO 3arpykaThb U COXPaHSTh
CIIUCKH CTPOK B TEKCTOBOM d(haiiie. DTO MOXKHO CHeNaTh OJHUM OIEPAaTOPOM, MpPH
ATOM HE HY>KHO HU Ha3HayaTh (aiIoBON MEPEeMEHHOM MyTh K (Daiiily, HU OTKPHIBATH
daiin, HU IepenuchIBaTh €ro MOCTPOYHO, HU 3aKphIBaTh. JlOCTATOUHO, HATIPUMED IS
KOMIIOHEHTBI Memol, 3anucars B mporpamme:

Memol.Lines.LoadFromFile(’c:\MyDir\Progl.pas’);

U TeKcT nporpamMmbl Progl.pas Oyaer oToOpaskeH B TEKCTOBOM peaakTope Memol.
CpoiictBo Lines B kommnonente Memol kak pa3 umeer tun TStrings, 4yro u
N03BOJISIET Ucodb30BaTh MeTo LoadFromFile.
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20.3. Oouwue ceolicmea KOMROHEHM OB

Bce xommnonentst Delphi saBnstorcss motomkamu kimacca TComponent,
KOTOpPBI B CBOIO Oouepenb mpousolien oT kiacca Tpersistent. Kmacc Tpersistent
IIepelaeT CBOUM IIOTOMKAaM BaXKHbIM BUPTYaJIbHbIA METO/

Procedure Assing(Source: TPersistent);

DTOT METO/A TO3BOJSET KOIMMUPOBAThH IMOJS U CBOMCTBA 00BEKTa Source B OOBEKT,
BBI3BABIIMI MeTOj Assign.

Kmacc TComponent siBisiercst npeakom s kiacca TControl, oT koToporo B
cBoro ouepens npomsonutn kinaccsl TWinControl m TGraphicControl. KommoneHTsI,
KoTopeie HacieayroT kiacc TWinControl, UMEIOT OKOHHBIM pecypc, T.e. OHH
CHOCOOHBI MOJTy4YaTh U 00padaTsiBaTh coodOmenus Windows.

PaccmoTpum HEekoTOpBIE O0IITHE TSI BCEX CBOMCTBA KOMITOHEHTOB:

Property Name:TComponentName, — uMs KOMIIOHEHTa, OOBIYHO OHO JAETCs
camoii cuctemoirt Delphi, nanpumep Buttonl, u Ha HayanpbHOM 3Tame OOy4YEHUS
IPOrPaMMHUPOBAHMIO JIYYIII€ €r0 HE U3MEHSTD;

Property Tag:Integer; — omnpenenser 4 Oaiita B 11000M KOMIIOHEHTE IS
JIMYHOT'O UCIIOJIb30BAHUS,

Property  Owner:TComponent; — ykKa3aTelb Ha BIaJelblla JAHHOIO
KOMITOHEHTA;

Property Parent: TWinControl; — onpefiensier poAUTeIbCKOE OKHO JJI JAHHOTO
KoMItoHeHTa. CienyeT UMEeTh B BUJY, UTO BJIAJIETEL CO3AAET KOMIIOHEHT, & POJUTENb
UM YTNPaBIIAET KaK JOUYEPHUM OKHOM;

Property Caption:TCaption, — 3aroJIoBOK KOMIIOHEHTa, UMEHHO OH, HaIIpUMEP
JUTSI KHOTIKU, OTPEJeNsieT BUAUMYIO HAANUCh HA KOMIIOHEHTE;

Property Text:TCaption, — TEKCT HAa KOMIIOHEHTE, OH HE COBMECTHUM CO
cBoiictBoM Caption. Y KOMIIOHEHTa MOKET ObITh cBOMcTBO min Caption nnu Text;

Property Cursor:TCursor; — onpenenser BUJ Kypcopa IpH €ro Hax0XICHHUU
HaJ JAaHHBIM KOMIIOHEHTOM. Bce Kypcopbl HpHHAIIEKaT I00aJIbHOMY OOBEKTY
Screen. Huxe npuBeneHsl CTaHIapTHBIE BUBI Kypcopa:

crNone crSizeNWSE By cVSplit ==
crArrow % ctSizeWwt & crMuttiDrag

crCross O p ctUpArrow ? crSQLWait

Bl @ AC

criBeam crHourGlass E crNo
crSize é}b crDrag % ctAppStart
crSizeNESW @Y ciNoDrop @) crHelp %?
cSizeNs I cHSpit e crHandPoint {9

Crangaptaeie Kypcopbl cucreMbl Windows umeror Homepa oT -17 mo O.
MosxHO co37aTh CBOMl BHJ Kypcopa B KakOM—HUOYIb TpaduueckoM pemaakTope,
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COXpaHUTh €r0 B peCypcHOM (aiiie ¢ pacmmpeHueM *.res, BHECTH €ro B CITHCOK
KypcopoB 00BeKTa Screen, a 3aTeM HA3HAYUTH €ro JI000oMy KoMmoHeHTy. [Ipumep:
{$R Cursor.res}
Screen.Cursor[1]:=LoadCursor(HInstance,’Cur_1’);
Button1.Cursor:=1 ;
3nech cHauana uyumrtaerca pecypcHbid aiin Cursor.res, 3aTeM B 00BEKT Screen
3arpyskaercsa Kypcop ¢ umeneM Cur 1, peructpupyercs moa HoMepoM 1 u 3TOT BUA
Kypcopa Ha3HauyaeTcsi KOMIOHeHTy Buttonl.
Property BaundsRect: TRect;, — onpejensieT NpIMOYroJibHOE OKHO, B KOTOPOM
HaXOJIUTCSI KOMIIOHEHT BMECTE C €r0 TPAaHUYHbIM OKaiiMJIEHUEM. 31eCh
TRect = Record case Integer of 0: (Left, Top, Right, Bottom: Integer);
1: (TopLeft, BottomRight: TPoint); End;
End;
TPoint=Record
x,y:Integer;
end;
I'paduyeckn oxkHO ompenensieTcss CIEAYIOMMUM 00pa3oM OTHOCUTEIBHO
KOOPAUHAT BIaJeiblla KOMIOHEHTA!

Left Top

Bottom
\ 4

______________________ -

Property  ClientRect:TRect; — onpenensieT KIMEHTCKYI0 4YacTh OKHa
KOMIIOHEHTa, T.€. Ty 4YacTh, KOTOpas JOCTYMHa MJii OTOOPaKEHUS JOUYEpPHUX
KOMITOHEHT;

Property Align:TAlign; — onpenenseT BUI BbIpABHUBAaHUA KOMIIOHEHTA
OTHOCHUTEJIBHO TPaHHUIl POAMUTENA. DTO CBOMCTBO MOXKET NPUHUMATh CIEAYIOLIHE
3HAYCHUS:

alNone — BBIPaBHUBAHUE HE IIPOU3BOJUTCS,

alTop — KOMIIOHEHT NPUXUMAETCA K BEPXHEN I'PAHULIE POAUTEIS U €T0
IIMPUHA CTAHOBUTCS PAaBHOM POAUTEIIbCKON MIMPUHE KIMEHTCKON 00JIaCcTH;

alBottom — KOMIIOHEHT MPUKUMAETCS K HIDKHEW TPaHUIIC POIUTENS U €ro
IMIMPUHA CTAHOBUTCS PaBHOM POAUTENHCKON MIUPUHE KIUECHTCKOW 00J1acTH;

alLeft — KOMIIOHEHT MPYIKUMAETCS K JIEBOM TPAHMIE POAUTENS U €r0
BBICOTA CTAHOBUTCS PAaBHON POAMTEIHCKOM BBICOTE KIIMEHTCKOM 001acTH;

alRight — KOMIIOHEHT NPHKUMAETCA K IMPaBOM I'PAHULE POIUTENSA U €r0
BBICOTA CTAHOBUTCS PABHOM POJUTENBCKON BbICOTE KIIMEHTCKOW 00J1acTH;

alClient — KOMIIOHEHT paclIupsieTcss Ha BCIHO KIMEHTCKYH 0O0JacTh

ponurens. CBoicTBO Align 4acTo MCMOIB3YyETCS NPHU MPOESKTUPOBAHUM MPUIIOKEHUN
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pacCUMTaHHBIX 7151 pabOThI ¢ IKPAHOM Pa3IMYHOrO paspelieHus, Hanpumep, 640 Ha
480 touek win 1024 Ha 768 Touek. OHO MO3BOISET aBTOMAaTUYECKH HACTPAUBATh BU/T
(GbOpMBI U pacmoiokeHue KOMIIOHEHTOB Ha HEH 1715 JT000T0 pa3pellieHHs IKpaHa;

Property Visible:Boolean, — omnpenenseT BUAUMOCTh KOMIIOHEHTa. MOXHO
IPsIMO yTIPABJIATh 3HAYCHUEM AOTOTO CBOWCTBA, @ MOXHO BBI3BIBATH CICIUATBHBIC
METO/IBI: Procedure Hide; — ckpbITb;

Procedure Show, — noxka3sarthb;

Property Enable:Boolean; — onpenenser akTUBHOCTh KoMmmnoHeHTa. Ecnu 370
CBOMCTBO JIO)KHO, TO 3TOT KOMIIOHEHT HE MOXET OBbITh aKTUBHBIM U OTOOpa’kaercs
OOBIYHO CEPBIM LIBETOM;

Property Color:Tcolor;, — onpenensier 1BeT ¢GoHa kKoMroHeHTa. [[BeT 0ObI4HO
3a/1a€TCS WM CHMBOJIBHOM KOHCTAHTOM, HAaYMHAIOMIEHCS NPHCTaBKOW «cly», uimm
MIECTHAAATEPUYHON BOCBMHPA3PAIHON KOHCTAHTOM, B KOTOPOM CTapliue JaBa
paspsifa OOBIYHO TMOJIATAIOT PABHBIMU HYJIO, a CICAYIONINE CIABOCHHBIC Pa3psIbI
ONPENEISAIOT WHTECHCUBHOCTA CHHEHW, 3€JIEHOM M KPACHOM COCTABIISIIOIIMX IIBETA.
Hanpumep, koncranta $000000FF cooTBeTCTBYET IpKO—KpPacHOMY IIBETY;

Property Hint:String; — TeKCT omnepaTUBHON MOJCKAa3KH, KOTOpas MOKET
BCIUTBIBATh PSIJAOM C KOMIIOHCHTOM, Ha KOTOPBIM YKa3bIBaeT Kypcop. TekcT
MOJICKa3KM MOXKET COCTOATh U3 JBYX YacTeH, pa3/ieJICHHBIX BEPTUKAIbHOU JIMHHUEH.
[lepBast yacTh TEKCTA MOJCKA3KU OyAET MOSBIATHCS PSJIOM C KOMIIOHEHTOM, a BTOpas
JacTh — OyAeT mepenaBaTthcsi 00bekTy Application B cBoiicTBo Hint m Moxer
oTOOpakaThcs B JIFOOOM BHM3yaJIbHOM KOMIIOHEHTE, OObldHO B StatusBar, mpu
Hanucanuu oopadoturka coObrTuss OnHint miis o6sexTa Application. Hanpumep, s
KHOITKH MOYKHO OIPEACNIUTD MOACKA3Ky BHAA

Button1.Hint:=OtkpsITh daiia | Pabora ¢ daitnamu’;

C onepaTuBHOM MOACKA3K0N HEMOCPEACTBEHHO CBS3aHbl CIEAYIOIINE CBOKCTBA:

Property ShowHint:Boolean;, — pa3pemaer BbIBOA TNojAcCKa3ku. HyxHO
MOMHUTh, YTO W Y BIIaJeblla JAaHHOTO KOMIIOHEHTAa ATO CBOMCTBO IOJDKHO OBITH
WUCTUHHBIM, HHAYEe y BCEX JOUYCPHUX KOMIIOHEHT IOJICKa3Ka paboTaTh HE OyIeT;

Property HintColor:Tcolor, — onpenensieT 11BeT (pOoHA MOJICKA3KU;

Property HintPause:Integer, — OIpenenseT UIUTEIbHOCTh MNay3bl IEpel
MIOKAa30M IIOACKa3KH TOCJIE€ TMOSABJIEHUS Kypcopa MBIIIKA HaJ KOMIIOHEHTOM B
MUJUTUCEKYH/IAX;

Property HintHidePause:Integer; — onpenenser JIUTEIBHOCTh II0Ka3a
IIOICKAa3K1 B MUJUIMCEKYH/IAX;

Property HelpContext:THelpContext; — omnpenensieT HOMEpP  CTPaHUYKH

CIIPAaBOYHOM CHCTEMBI, KOTOpask MOKET BBI3BIBATHCS ISl aKTUBHOTO KOMIIOHEHTA IIPU
Ha)kaThu Ki1aBumu F1;

Property Canvas:TCanvas, — onpenensier XoucT (oHa KOMIIOHEHTa, BHayJaje
3TO OOBIYHO CBETIIO—CEPHIN (POH, HO HA HEM MOXHO PHCOBATh BCE, UTO YTOHO.

Ms1 paccMOTpelld TOJNBKO OCHOBHBIE OOIIMECBOKMCTBA KOMIIOHEHTOB. boiee
noJpOOHO O CBOMCTBAaX KOHKPETHBIX KOMIIOHEHTOB MOXHO Yy3HAaTh, HCHOJb3YS
ciyx0y nomoiu cucreMsl Delphi unu KHUTM — CIpaBOYHUKHU.

21. TPAOUYECKHUE BO3SMOKXHOCTHU DELPHI
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21.1. Knacc Tcanvas

OcHoBy rpaduku B Delphi npeacraBiaser kmacc Tcanvas — 3TO XOJICT

(xortexct GDI B Windows) ¢ HabopoM MHCTPYMEHTOB Jijisi pucoBaHus. OCHOBHbBIC
CBOMCTBA XOJICTA:

e Property Pen:Tpen;

e Property Brush:Thrush;
e Property Font:Tfont;

e Property PenPos:Tpoint;, —

OTHOCHUTCIIBHO JICBOI'O BCPXHCTO YIJIa KAHBBI,

e Property CopyMode:TcopyMode, —

— KapaHaai,
— KHCTb;
— mpudT;
TEeKylllass IO3MULMSA KapaHjama B  IHKCEIAX
Property Pixels[x,y:Integer]:Tcolor. — MaccuB LIBETOB XOJICTA;
CBOMCTBO, KOTOpPO€ ONpEleiseT, Kak

rpaduueckuii puCyHOK KomupyeTcsi B KaHBY. OHO HCHOIB3YyEeTCS MPH BBHI30BE
merona CopyRect m mnpu komupoBanuu o0bekTOB TbitMap. BosmokHbie
3HAYEHHUS HTOTO CBOMCTBA:!

o
o
o

cmBlackness
cmDest
cmMergeCopy
cmMergePaint
cmNotSrcCopy
cmNotSrcErase
cmPatCopy

cmPatlnvert

cmPatPaint

cmSrcAnd

cmSrcCopy
cmSrcErase

— 3aII0JTHEHUE 00JIACTH PUCOBAHUS YEPHBIM I[BETOM;

— 3aMI0JTHEHUE 00JIaCTH pUCOBaHUS LIBETOM (OHA;

— oObeAMHEHHE M300paKEHUS HAa KaHBE U KOMUPYEMOTO
n300pakeHus ¢ momolpto onepauuu AND;

— oObeMHEHNE M300paKEHUS HAa KaHBE U KOMUPYEMOTO
n300paxkeHus ¢ nomoipto onepanuu OR;

— OTOOpakeHHE€ Ha KaHBE WHBEPCHOIO H300paxKeHus
UCTOYHUKA;

— 00belMHEeHHE H300pa)KeHUsT Ha KaHBE W KOMHPYEMOTO
u3o0paxkeHus ¢  nomouipio  omepammu OR  wu
MHBEPTUPOBAHHUEM IOJIYUEHHOTO Pe3yibTara;

— KONMUPOBAHKE 11a0JI0HA UCTOYHUKA,;

— oObenuHeHue 1mabiioHa UCTOYHUKA ¢ M300pakeHHMEM Ha
KaHBe ¢ moMoIibio onepaunu XOR;

— 00beIMHEHNE HMHBEPCHOTO HM300pa)KEHUS HCTOYHHKA C
UCXOJTHBIM T1abi0oHOM ¢ ToMotisio oreparuu OR, a 3arem
00BEIMHEHNE pe3yJIbTaTa 3TOr0 JAEUCTBUS C U300pAKEHUEM
Ha XOJICTE, UCTIONB3YS Ty K€ JOTHUECKYIO ONEePALINIO;

— o0beMHEeHNe N300paKEHUSI UICTOYHUKA U KaHBHI C
oMot onepauu AND;

— MIEPEHOC U300pAKEHNSI ICTOYHUKA HA KaHBY;

— MHBEPTUPOBAHUE M300paKeHHsI Ha KaHBE U OObEIUHEHUE

€ro ¢ M300paKeHWEeM HMCTOYHUKA C ITOMOINBIO OIEPAINH
AND;
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0 cmSrclnvert — oObeauHeHHe H300pakeHHs Ha KaHBE U HCTOYHUKE C
nomompto oneparuu  XOR. OTMeTuM, 4YTO HOBTOPHOE
o0beTMHEHNE BOCCTaHABIIUBAECT NepBOHAYAIILHOE
n3o0paxkeHue Ha kaHBe. JTo 3HaueHue cBoiictBa CopyMode
UCTIONB3yeTCSI TPU CO3JaHUU WUTP, KOI/a TPOUCXOAUT
JBIDKEHHE 00beKTa 1o (OoHY;

0 cmSrcPaint — 00BCIMHCHHE HW300paKCHHMS HAa KaHBE W HMCTOYHUKE C
nomortisto oneparuu OR;
0 CmWhiteness — 3aMoJIHEHHE 00JIaCTH PUCOBAHUS OCJIBIM IIBETOM.

KanBa He sBI€TCS KOMIOHEHTOM, HO BO MHOTHX KOMIIOHEHTax SBJISIETCSA
cBoiictBoM. C momomipio cBoicTBa Pixels Bce mukcenw KaHBBI MPEACTABISIIOTCS B
BHUJIE JBYXMEpPHOTO MacchBa ToueK. V3MeHsis 1UBET MHKCeNel, MOXKHO
MPOPUCOBBIBATH N300PAXKEHUE 11O OTACIBHBIM TOUKAM.

MeTtoan! KaHBHI:

Peocedure Aec(X1, Y1, X2, Y2, X3, Y3, X4, Y4: Integer); — 4epTUT AyTy dJUIAIICA B
oxBaThIBaroIleM ero npsamoyroibHuke (X1, Y1)— (X2, ¥2). Hauano nyru
JISKAT Ha TIEPECEUCHUM DIUIUICAa W Jyda, MPOBEACHHOTO W3 €ro IEHTpa B
Touky (X3, Y3), a KOHEeI[ — Ha epeceYeHu ¢ JTyUYOM U3 IIEHTpa B TOUKY (X4,
V4). Iyra yepTtutcs NpoTUB 4acOBOM cTpeiku (puc.21.1,a);

1 v #3043 MY 33

¥d v
= ¥2 2
W1 ¥ PiCIR gt #1471 =
TR A
B AN r W I'-.I.-'E

Puc. 21.1. [TapameTpsl oOpamienus k metojam: a) — Arc; 6) — Chord; B) — Pie;
r) — RoundRect
Procedure Chord(X1, YI, X2, Y2, X3, Y3, X4, Y4:Integer) ; — 4epTUT CETMEHT
JuMrca B oOXBaThiBarolieMm ero mpsMmoyroieHuke (XI, VI) — (X2, V2).
Havano nyrum cerMeHTa JIeKUT Ha TMEPECeYEeHUM DdJUIMIca U Jyua,
IIPOBEICHHOI0 U3 €ro IeHTpa B TouKy (X3, Y3), a KoHel — Ha MepeceyeHuu ¢
Jy4oM U3 LeHTpa B Touky (X4, Y4), Jlyra cerMeHTa 4epTUTCS MPOTUB
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YacOBOW CTpENKH, a HadajlbHAas W KOHEYHAs TOYKH JIyTH COEIHHSIOTCS
npsimoit (puc. 21.1,6);

Procedure CopyRect(Dest: Trect; Canvas: Tcanvas; Source: Trect); — xonupyer
nzo0paxkenue Source kaHBbl Canvas B y4dacTok Dest Tekymeit kauBol. [Ipu
sToM cBoricTBO CopyMode omnpenenser paznudnbie 3QPEeKTh KOMTUPOBAHMUS;

Peocedure Draw(X, Y: Integer; Graphic: TGraphic); — OCylecTBISE€T BBIBOJ Ha
KaHBy rpaduueckoro oobekta Graphic Tak, 4TOOBI JICBBIM BEPXHHUM YTroJ
o0bekTa pacronoxuiics B Touke (X, Y);

Peocedure Ellipse(X1, Y1, X2, Y2: Integer); — 4epTUT 3JUIAIIC B OXBATHIBAIOIIEM €TI0
npsmoyroneHuke (X1, Y1) — (X2, Y2), 3amnonHseTr BHYTpPEHHEE
MPOCTPAHCTBO DJUIHIICA TEKYIIEH KUCTHIO;

Peocedure  FillRect(const Rect: Trect); — 3amonHSET TEKyIIEH KHUCTHIO
PSIMOYTOJIbHYIO 001acTh Rect, BKiTtouas ee JIeBy0 ¥ BEPXHIOIO TPAHUIIBI, HO
HE 3aTparuBasi IPaByI0 ¥ HIDKHIOIO TPAHUIIBL;

Peocedure FloodFill(X, Y: Integer; Coloe: TColoe;, FillStyle: TFillStyle); —
MIPOU3BOJINT 3aJUBKY KaHBBI TEKYIIEH KUCTHIO. 3aTMBKA HAUMHAETCS C TOUYKHU
(X, Y) m pacnpoctpansiercss Bo Bce cTopoHbl oT Hee. Ecmm FillStyle=
fsSurface, 3amuBKa pacmpoCTpaHseTCS Ha BCE COCEIHUE TOUKH C I[BETOM
Color. Ecmu FillStyle=fsBorder, nmaoGopot, 3anuBKa mpekpamiaercs Ha
TOYKaX C 3TUM I[BETOM;

Peocedure FrameRect(const Rect: TRect) ; — ouepurBaeT rpaHUIIbl TPAMOYTOJIbHUKA
Rect Texymeit KUCTHIO TOMIUHON B 1 TUKCeNb 0€3 3anoHeHNs BHYTpEHHEN
YacTH MPSIMOYTOJbHUKA,

Peocedure LineTo (X, V: Integer); — 4epTUT JUHUIO OT TEKYIIETO MOJOXEHUS Tepa
1o Touku (X, V);

Procedure MoveTo(X, V: Integer) ; — nepeMeliaetr kapanjam B nojioxenue (X, V)
0e3 BeIUCpUNBAHUS JTUHUM;

Procedure Pie(X1, V1, X2, V2, X3, V3, X4, V4: Integer); — pUCy€T CEKTOp IJUIMIICA B
oxBarbIBawoIieM npsimoyroibHuke (X1, Y1) — (X2, Y2). Hagano nyru nexut
Ha TIEPECEUCHUH DIUTUIICA U JTy4a, IPOBEIEHHOTO U3 €ro LIEHTpa B TOUKY (X3,
V3), a KOHEll — Ha TIepEeCEUYCHUH C JIyUYOM U3 LIeHTpa B Touky (X4, Y4). Hyra
YEpTUTCS TPOTUB YacCOBOW CTpenku. Hawamo W KOHEI[ ITyTW COEIUHSIOTCS
IPSIMBIMU C €€ LEHTPOM (cM. puc. 21.1,B);

Peocedure Polygon (Points: aceay of TPoint) ; — BbluepUYMBaeT KapaHJalioM
MHOTOYTOJIBHUK TIO0 TOYKaM, 3aJlaHHbIM B MaccuBe Points. Koneunas touka
COCIMHSAETCS] C HAayaJbHOW, U MHOTOYTOJBHUK 3aIOJIHSIETCS KUCThIO. [[ms
BbIUEpUMBaHUA 0€3 3amoJIHeHUs uctonb3yeTcs meton Polyline;

Peocedure Polyline (Points: array of TPoint) ; — BblYepUYMBAaEcT KapaHAAIlIOM
JIOMaHYI0 MPSAMYIO 110 TOUKaM, 3aJJaHHbIM B MaccuBe Poimts;

Pzeocedure Rectangle (X1, VI, X2, V2: Integer); — BbIYEpPUHMBAECT M 3aIOJHSET
npsMoyronabHuk (X1, V1) — (X2, V2). Ins BeluepurBaHusi 03 3ar0IHEHUS
ucnoisb3yercs metoasl FrameRect mim PolyLine;
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Procedure ReFresh;, — ycTaHaBIMBaeT B KaHBE yMalluMBaeMble MIPUQT, KapaHIaml u
KHCTB;

Peocedure RoundRect (X1, VI, X2, V2, X3, V3: Integer) ; — BbIUCpUUBACT H
3anoJiHseT npssMoyroibHuK (X1, Y1) — (X2, Y2) co cKpyrieHHbIMU YIIIAMHU.
[Ipsmoyroneauk (X1, Y1) — (X3, V3) onpenensier nyry »3JuidIca miis
OKpyTJieHus yrioB (puc.22.1,r);

Peocedure StretchDraw (const Rect: TRect; Graphic: TGraphic ) ; — oToOpaxaer u
IIpU HEOOXOJIMMOCTH MaciTabupyer rpaduueckuii odbekT Graphic Tak,
4YTOOBI OH MOJIHOCTBIO 3aHSUT MPSMOYTOIBHUK Rect;

Procedure TextOut (X, V: Integer; const Text: String) ; — BBIBOJUT TEKCTOBYIO
ctpoky Text Tak, 4YTOOBI JIeBbIH BEPXHUN yYrojd MPSMOYTOJIbHHKA,
OXBaTBIBAIOIIIETO TEKCT, pacnojaraics B Touke (X, Y);

Procedure TextRect (Rect: TRect; X, V. Integer, const Text: String) ; — BBIBOJIUT
ctpoky Text Tak, 4YTOOBI JIEBBII BEPXHUN Yroj MPSMOYTOJIbHHKA,
OXBaTBIBAIOIIETO TEKCT, pacnoiyiaraicsi B Touke (X, Y). Eciu mpu stom
KaKasg—Iu00 4acTh HAJIMCU BBIXOJUT W3 TpaHUIl NpsiMOoyroibHuKa Rect, ona
OTCEKaeTcs U He OyJIeT BUAHA.

21.2. Knaccot TGzaphic u TPicture

Baxxnoe mecto B rpaduueckoM uHCTpyMeHTapuu Delphi 3aHuMaroT Kiaccol
TGraphic u Tpicture.

TGraphic — 370 aOCTpaKTHBIA KJIACC, MHKANCYJIUPYIOIHA 0o0Iue CBOWCTBA U
MeTOAbl Tpex cBoux NOTOMKOB: 3Hauka (Tlcon), Meradaiina (TmetaFile) u
pactpoBoro u3obpaxkenus: (TBitMap). O6mieit ocobeHHoCcThI0O TOTOMKOB TGraphic
SBJISIETCS TO, YTO OOBIYHO OHU COXpaHSAIOTCA B (painax ompeneneHHoro dopmara.
3HAUKU MPEACTABISIIOT CO0OM HEOOJBIINE PACTPOBBIE M300paKEHUs, CHAOKEHHbBIE
CHelUalbHBIMH CPEJCTBAMHU, PETYJHMPYIOUMMU HUX Mpo3payHocTb. s aitnos
3HaYKOB OOBIYHO ucnoib3yercs pacmupenue [CO. Meradaiin — 310 n300paxeHue,
MOCTPOEHHOE Ha TpadUYecKOM YCTPONCTBE C MOMOIIBIO CHEIHAIbHBIX KOMAaH],
KOTOpble coxpaHstorca B (aitne ¢ pacmupenueM WMF wimu EMF. PactpoBsie
U300pKEHUS — 3TO MPOU3BOJIbHBIE Tpaduueckue u3zo0paxkeHuss B (aitnax co
CTaHJAPTHBIM paciuupenueM BMP.

CgoiictBa kimacca TGraphic:

e Peoperty Empty: Boolean, — conepxut ITcue, eciu ¢ OOBEKTOM HE CBS3aHO
rpaduyeckoe U300pakeHuE;.

o Peoperty Height: Tnteger, — COACPKUT BBICOTY N300paKEHUS B TUKCEISIX;

o Peopecty Modefied: Boolean, — copepxut Teue, ecnu rpa@uueckuil O0OBEKT
U3MEHSLICS,

e Property Palette: HPALETTE; — conepXUT LBETOBYIO MaIUTPy TI'paduUYECKOro
00BbeKTa.

e Property PaletteModified: Boolean, — conepxut True, ecii MEHSJIACh IIBETOBAS
najauTpa rpaguaeckoro o0ObeKTa.
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e Property Transparent: Boolean, — conepxut True, eciniu 0OBEKT MPO3paveH AJis
¢boHa, HAa KOTOPOM OH H300PAKEH;

o Property Width: Integer; — CONEp>XUT MIUPUHY U300paKEHUS B ITUKCEIISX.
Mertons! knacca TGraphic:

Procedure LoadFromClipboardFormat (AFormat: Word; AData: THandle; Apalette:
HPALETTE) ; — umetr B Oydepe Mexmporpammuoro oomena Clipboard
3aperucTpupoBaHHbiil hopmat AFormat u, eciiu popMat HaiJIeH, 3arpyKaer,
u3 0ydepa uzobpaxkenue AData u ero nanutpy APalette;

Procedure LoadFromFile(const FileName: String) ; — 3arpyxaeT u300paxeHue u3
daitna FileName,
Procedure LoadFromStream (Stream: TStream) ; — 3arpyxaeT H300pa)k€HUE U3

MIOTOKa JAaHHBIX Stream;

Procedure SaveToClipboardFormat (var AFormat: Word,; var AData: THandle, var
APalette: HPALETTE), — nomemaer rpadgudeckoe n3odpaxenue AData u
ero 1BeTroByr nanutpy APalette B Oydep MeXmporpamMMHOro oOMEHa B

dbopmarte Aformat;

Procedure SaveToFile(const FileName:String) ; — coxpaHsieT uzo0paxenue B ¢aiine
FileName;

Procedure SaveToStream(Stream: TStream); — coxpaHsieT U300pakKeHHE B MOTOKE
Stream.

[TonmHodyHKIIMOHANBHBIN ~ KJace TPicture WHKANCyJIupyeT B cebe Bce
Heo0XoauMoe AJig paboThl C TOTOBBIMU TpaUUeCKUMHU U300paKEHUSIMU — 3HAUKOM,
pactpoM wiu Metadaiinom. Ero cBoiictBo Graphic MoXeT couepkaTb OOBEKT
J1000T0 U3 ATUX TUIIOB, 00eCIIeYnBast HyKHBIM MOIMMOp(}HU3M METOIOB KJlacca.

CpotictBa kinacca TPicture:

o Property Bitmap: TBitmap, — wuHTEepHpeTUpyeT Tpaduueckuii OOBEKT Kak
pacTpoBO€ U300pAKEHHUE;

o Property Graphic: TGraphic; — conepxut rpaguueckuii 00BbeKT;

e Property Height: Integer; — COIEPKUT BBICOTY U300paKCHUS B MTUKCEIIAX;

o Property Icon: Tlcon; — uaTepnpeTHpyeT rpadUuecKuii OObEKT KaK 3HAYOK;

e Property Metafile: TMetafile; — wuTepnpeTupyetr rpaduyeckuii OOBEKT Kak
MeTadan;

e Property Width: Integer; — cONepXUT WIUPUHY U300PAKEHUS B TUKCETAX.

Metonan! knacca 1 Picture:

Procedure Assign(Source: TPersistent) ; — KONUPYeT COACPKUMOe 00beKTa Source B
00bekT Graphic;

Procedure LoadFromClipboardFormat (AFormat: Word; AData: THandle;
APalette: HPALETTE);, — wumer B Oydepe MEXIporpaMMHOTO OOMeHa
Clipboard 3apeructpupoBanusiii hopmar AFormat u, ecnu hopmaTr HaljcH,
3arpyxaet u3 0ydepa uzobpaxenue 4AData u ero manutpy Apalette;
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Procedure LoadFromFile(const FileName: String) ; — 3arpy»aeT u300paxeHue w3
daiina FileName,

class Procedure RegisterClipboardFormat(AFormat: Word; AGraphicClass:
TGraphicClass) ; — ucnonb3yetrcss s perucrpauuu B Clipboard HOBOrO
dbopmaTa nzo0paxeHus;

class Procedure RegisterFileFormat (const AExtension, ADescription: String;
AGraphicClass: TGraphicClass); — ACTIONB3yeTCS NI PETUCTPALIMM HOBOTO
daiinoBoro gopmara;

class Procedure RegisterFileFormatRes(const AEXxtension: String;
ADescriptionResID:  Integer;  AGraphicClass: TGraphicClass);,  —
UCIIOJIb3YETCS JIJISl PETUCTpAIlii HOBOTO (hopMarta pecypcHoro ¢aiina;

Procedure SaveToClipboardFormat (var AFormat: Word,; var AData: THandle, var
APalette: HPALETTE) ; — nomeniaeT rpadudeckoe n3obpaxenue AData m ero
1BeTOBYI0 manutpy APalette B Oydep mexmporpaMMHoro oOMeHa B opmare
AFormat;

Procedure SaveToFile(const FileName: String) ; — coxpaHset uzoopaxeHnue B ¢aiine
FileName;

class Function SupportsClipboardFormat(AFormat: Word): Boolean; — Bo3Bpamiaet
True, ecmu dopmat AFormat 3apeTUCTpUpOBaH B Oydepe MeKIPOrpaMMHOTO
obmena Clipbord;

class Procedure UnregisterGraphicClass(AClass: TGraphicClass); — nenaer
HEJOCTYHBIMHU JIt0ObIe Tpaduueckre 00bekThI Kinacca AClass.

21.3. Knaccot TFont, TPen u TBrush
Knacc TFont ompenenser oObeKkT «mpudT» i JH0O00r0o rpaduueckoro
yCTpOMCTBa (IKpaH, MPUHTEP U T.1.).
CsoiictBa knacca TFont:

o Property Charset: TFontCharSet; — Habop CUMBOJIOB. JlJi1 pPyCCKOSI3BIYHBIX
nporpaMMm 3TO CBOMCTBO 0ObIYHO umeeT 3HaueHue DEFAULTCHARSET wnu
RUSSIAN CHARSET. Ucnonw3yiite 3Hauenue OEMCHARSET nns oTo0paskeHus

tekcta MS—-DOS (anpTepHaTHBHAs KOJUPOBKA);

e Property Color: TColor, — et mpudra;

o Property FontAdapter: [ChangeNotifier, — yxa3zatenb Ha wuHTepdenc s
nepenayu uHdopmaluu o mpudTe B KOMIOHEHTHI ActveX;

e Property Handle: hFont; — neckpuntop wpudra. HWcmonb3yercs npu
HENnocpeaCcTBEHHOM oOpaunieHuu Kk API-¢pynkuusm Windows;

e Property Height: Integer; — BbIcOTa MIpU(PTa B TUKCEISIX;

e Property Name: TFontName, — ums mpudra. [lo yMonmuanuio umMeeT 3HaUYCHUE
MS Sans Serif;
e Property Pitch: TFontPitch, — omnpenenser crnoco0 pacmoyioxkeHus OyKB B

TeKcTe: 3HaueHue fpFixed 3agaeT MOHOIIMPUHHBIA TEKCT, MPU KOTOPOM
Kakas OyKBa UMEET OJMHAKOBYIO IIMPUHY; 3HaueHue fpVariabel onpenensier
MPOTOPIIMOHANIBHBIN TEKCT, MPU KOTOPOM IIHUPUHA OYKBBI 3aBUCUT OT €€
HadyepTaHus;, fpDefault ompenenseTr IMHUPUHY, TPUHIATYIO IS TEKYIIETO
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mpudra;

Property PixelPerInch: Integer; — onpenenseT KOJWYECTBO MUKCEJICH dKpaHa Ha
OJIMH JIIOMM peanbHOM JJIMHBI. DTO CBOWCTBO HE CIEIYET U3MEHSATh, TAK KaK OHO
UCIIOJIb3YETCSI CUCTEMOM Il OOECIedYeHHs] COOTBETCTBUS JIKPAHHOTO mIpudTa
mpudTy IpUHTEPA;

Property Size: Integer, — BbicoTa mpudTa B nyHkrax (1/72 mrwoiima). M3meHnenue
ATOTO CBOMCTBA aBTOMATHUYECKH U3MEHSIET CBOMCTBO Height 1 HA00OPOT;

Property Style: TFontStyles, — ctunpb mpudrta. MoxxeT mpuHUMaTh 3HaYCHHE KaK
KOMOMHAIUIO CIEAYIOWUX npuzHakos: fsBold (xupubiit), fsltalic (KypcuB),
fsUnderline (noguepkuyThIil), fsStrikeOut (mepedepKHYTHIN ).

Kiacc TPen onpezensier 00bEKT «mepo» sl pUCOBAHMS JIMHUM.

Ero ocHoBHEIE CBOIICTBA:

Property Color:TColor; — IBeT BhIY€pUUBAEMBIX TIEPOM JTUHU;

Property Handle: Integer;, — neckpuntop miepa. MHcmone3yercs mnpu
HerocpeACTBeHHOM oOpaitieHuu k API—-dyukiuam Windows,

Property Mode:TPenMode ; — omnpenenser cnoco0 B3aUMOJCUCTBUS JIMHHUUA C
dboHOM (CM. HUXKE);

Property Style:TPenStyle;, — onipenenser CTUIb TUHUNA. ITOT CTUIb UMEET CIIBICI
TOJIBKO JIJISi TOJIIIUHBI JTUHUK B 1 muKcenb. J[7s TOJNCTHIX JUHUN CTHIIb BCETIa
psSolid (cninoiiHas);

Property Width: Integer, — TonuHa JUHUNA B MUKCEISX.

3HaueHus cBorcTtBa Mode:

0 pmBlack — nunuu Bcerna uepnsie. CoiictBa Color u Style UTHOPUPYIOTCS;
pmWhite — iunun Bcerga 6enbie. CBolictBa Color u Style urHopupyroTcs;
pmNop — uBeT ¢hoHa He MEHsETCs (JTUHUU HE BUHBI);

pmNot — unBepcus 11seta pona. CpoirictBa Color u Style UTHOPUPYIOTCS;
pmCopy — uBet nquHui onpenensiercs ceoructsom Color nepa;

pmMotCopy — unBepcus 1Beta nepa. CBoMCTBO Style urHopupyercs;
pmMergePenNot — komOuHaIMs 1IBETa MIEpa U MHBEPCUOHHOTO 11BeTa (OHA;
pmMaskPenNot — komOuHaIMsT OOIIMX MBETOB TSI TIepa U MHBEPCUOHHOTO
uBera (hona. CBOKCTBO Style UTHOpUpPYETCS;

pmMergeNotPen — koMOuHaIMsl MTHBEPCUOHHOTO 1[BETA Mepa U PoHa;

O OO0 O0OO0OO0OOo

o O

pmMaskNotPen — komOuHanusi 00X IIBETOB /JIi MHBEPCUOHHOTO I[BETA
nepa 1 pona. CBoiCcTBO Style urHOpUpyeTCs;
O pmMerge — KOMOMHALMS [IBETOB NIepa U (POHa;

0 pmNotMerge — wunHBepcuss 1uBeToB nepa u ¢(oHa. CpoiictBo Style
UTHOPUPYETCS;

0 pmMask — o6mue nBera nepa u poHa;

0 pmNotMask — uaBepcus o0muUX IIBETOB Niepa u (PoHa;

0 pmXor — 00beIMHEHHUE IBETOB Tepa U (oHa onepauueint XOR;
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0 pmNotXor — mHBepcus OOBEAMHEHHUS IBETOB mepa W ¢oHa omepanuen
XOR.

CTHIu JIMHHUH ITOKa3aHbl HIDKE: :
psSolid

psDash

psDot
psDashDot
—_——————eeiio—eoeee . psDashDotDot

psClear
psInsideFrame

R T R R e

Cnenyer 3ameTuTh, 4TO0 B cucTteMe Windows ecTh OJHA CYIIECTBEHHAs

HeZlopaboTKa, a UMEHHO — BCe JIMHUM, KpoMme psSolid, MOTyT ObITh TONIIIMHON TOJIBKO
B | nuKkcens.

Knacc TBrush cimyxut s onucanusi mapaMeTpoB KUCTH JUISL 3alOJIHEHUS
BHYTPEHHETO IPOCTPAHCTBA 3AMKHYTBIX (PUTYP.
CaoiictBa knacca TBrush:

e Property Bitmap: TBitmap, — CONEPKUT PacTPOBOE U300pakeHUE, KOTOPOE OyIeT
UCTIONB30BAThCSl KHUCTHIO ISl 3alojiHeHUs. Eciu 3TO CBOWCTBO OIpenesieHo,
cBorictBa Color u Style UTHOPUPYIOTCS;

e Property Color: TColor, — IBEeT KUCTH;

o Property Handle: Integer;, — neckpuntop kuctd. OH HCHONB3YETCS MpHU
HerocpeACTBeHHOM oOpattieHuu k API—-dyukiuam Windows,

e Property Style: TBrushStyle;, — CTWIIb KUCTH.

CTHiM KUCTH:

BsSolid - BsCross

BsClear BsDiagCross

BsBDiagonal %////% BsHorizonta
Sl \

21.4. Paboma c uzoopasxicenuamu

Knacc TCanvas, koTopblil siBAsieTCS OCHOBOM rpaduueckoil cucrtemsl Delphi,
HE COJEP)XHT METOJOB COXPaHEHHsS OTPHCOBAHHBIX H300pakeHUN. MeTosI
coxpaHeHHus KapTUHOK uMeroT kiacchl: TPicture, TGraphic u TBitMap. [TosTomy
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coxpaHeHue Hu3oOpaxeHuil u3 kimacca TCanvas MOXXHO OCYIIECTBIIATH, HCHOJbB3YS
OJIMH M3 YKa3aHHBIX BBINIE KiaccoB. [IpuBenem mpumep cCoXpaHEHHs] KapTUHKU U3
kiacca TCanvas o6bekta PaintBox1 B ¢aiin ¢ momornisio MeTo10B kinacca TBitMap:
Var Bm:TBitMap; // OnpenensieM yka3zateiib Ha paCTPOBYIO KapTUHKY
R:TRec; // Boigensiem naMsth noj NpsMOyTOIbHUK
Begin
Bm:=TBitMap.Create; // BeiiensieM naMsiTh O/l pacTPOBYIO KAPTHUHKY
R:=PaintBox]1. ClientRect; / 3anmomuHaeM pa3mMepbl KapTHHKH
Bm.Width:=R.Right-R.Left+1; // [lepenaem 31 pazmepsl 00beKTy Bm
Bm.Height:=R.Bottom-R.Left+1;
Bm.Canvas.CopyRect(R,PaintBox1.Canvas,R); // Konupyem kaptuaky B Bm
Bm.SaveToFile(’c:\my\picl.bmp’); / Coxpansiem kapTHHKY B (paiine
Bm.Free; // OcBo60oXaaeM nmaMaTh BbICTEHHYIO 00beKTY Bm

Onepanuonnast cuctema Windows — MOAAEPKUBAaET TOJBKO pPacTPOBBIC
KapTHHKH U (¢ainbl ¢ pacmupenueM *.bmp. B stux ¢aitnax nepseie 14 Oaiit
ONpPENENAIOT 3arojioBok (aitna, ciemyromme 40 OalT — 3aroJOBOK KapTUHKHU
(mMpuHa, BBICOTA, pa3pelIeHUE MO KOOpJAWHATaM i Ne4YaTH KapTUHKHU, YHUCIO
[BETOBBIX IJIOCKOCTEH, YUCIIO LIBETOB B MAJIIUTPE, METOJ CKATHS U T.11.).

3areM uJeT IIBETOBas NAJMTpA, TJ€ KaXIbld I1BET MMEET CBOM HOMEp H
3aHuMaeT B mnanutpe 4 Oaifta. [lanee uger camo pacTpoBoe HU300paKeHUE —
MIOCTPOYHOE TMEPEUYHCIIEHHE HOMEPOB IBETOB ISl KAXKIOTO MHUKCeNls (TOYKWM Ha
JKpaHe), MPUUEM CTPOKH pacTpa UAYT CHU3Y BBEpPX M JJIMHA KaXKIAOW CTPOKH KpaTHa
4 Gaiitam.

Cuctema Delphi mo3Bossier padotath u ¢ kaptuHkamu B ¢dopmare JPEG
(pactupenust ¢aitioB *.jpg). Jns atoro B Delphi ucnonb3yercs crnenuaibHbINA
MoxayJib Jpeg. B aTom (opmare Bcs KapTMHKA CHadasia pa30MBAETCs Ha KBaJpaTUKHU
8*8 mmm 16*16 nukceneir. McxonHast pacTpoBasi KapTHHKA KaXKJ0ro KBaJpaTHKa
npeoOpa3yeTcsi, Kak B TEJIEBUICHUU, B SPKOCTHYIO M JIBE€ LBETOPa3HOCTHBIC
mwiockoctd. Kaxgas W3 MIIOCKOCTEH MNOJBEpraercsi JUCKPETHOMY, IBYXMEPHOMY,
obicTpoMy mpeoOpazoBannio Dypee. B pesynbraTe sTOro mpeoOpazoBaHUS
NoJIy4aroTcs: MaTpuilbl Kodpduunento dypee. B 3TuX MaTpuiiax otOpachiBaroTCs
BbICIIME cocTaBistone kKodhduimentop Dypobe. OcrtaBrmecss KodQPHUIIMEHTHI
MaTpHI] 3aTeM CXKUMarTcs Mo Meroay Xaddmana UYwucio stux KodhE UIIMEHTOB
ompenensieTcss NapamMeTpoM KaudecTBa H300paxeHus. ITOT (opmar MO3BOJISET
C)KMMaThb pacTpoBble H300pakeHuss B 5-20 pa3 B 3aBUCHUMOCTH OT CTPYKTYpBI
KapTUHKH, ¥ OH HCIOJB3YyeTCs B OCHOBHOM JJisi XpaHeHHUs ¢ororpaduil iroaei,
npupoibl U T.4. OH Takke CTajl OCHOBOHM AJisi HU(POBOro TEIEBUACHUS U SIBISETCA
ocHoBoi popmata MJPEG. Cnenyer mOMHUTD, 4TO ATOT OPMAT XPAHUT KAPTUHKU C
YaCTUYHOW moTeper nH(OpMAaLIUY, KOTOPYIO YeTOBEUYECKHI I1a3 MOYTH HE 3aMEYaeT.
B Hem He caenyeT XxpaHuTh, Hanpumep, rpaduku GyHKIUN, HU300paKEHUSI C PE3KUM
NEPEX0I0M SIPKOCTH HJIM [[BETHOCTH, TaK KaK BOKPYT JHUHHM OyI€T MOABIATHCS Byallb
B BUJIE€ OT/IETbHBIX TOYEK, YTO CTAHOBUTCS YK€ 3aMETHBIM HallIEMy Ja3y.

[IpuBeneM mnpumep BbIBOJAa B KOMIOHEHT Imagel kaptuHku u3 (aiina c
pacuupenueM *.jpg. B 06padoTuunke 110000 cCOOBITHS MOKHO 3alTUCaTh:
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Var AJpeg:TJpeglmage; // OnipenensiemM yka3zaTenab Ha KapTUHKY
Begin
AJpeg:=TJpeglmage.Create; / Beiensiem naMsth o KapTUHKY
AJpeg.LoadFromFile(’C:\my\picl.jpg’); // Yuraem daiin
Imagel.Picture:=TPicture(AJpeg); // OToOpaxkaem KapTHHKY
AJpeg.Free; // OcBOOOX1aeM MaMATh U3—T10J] KapTUHKHU
End;

PaccmoTpum Temepb mpuMep YTEHUS KapTUHKA W3 0a3bl JaHHbIX. [lycTs,
Hanpumep, B Tabnuie ADOTablel ects none Pic, B KOTOpOM XpaHSTCS KapTUHKU B
dbopmate JPEG. Tornma B 06paboTurke KakOoro—To COOBITHS MOYKHO HaITMCATh.

Var AlJpeg:TJpeglmage; // OnpenensieM yka3aTeiab Ha KApTHHKY

ABlobStream:TBlobStream; // Onpenensiem ykaszarenb Ha TOTOK OalT

Begin

ABlobStream:=TBlobStream.Create(ADOTablel.FieldByName (‘Pic’)
as TBlobField, bmWrite); // CBs3piBacM 1oJie TaOJIHIIBI C TOTOKOM
AJpeg:=TJpeglmage.Create; // BoiensemM naMsTh 01 KapTUHKY
AJpeg.LoadFromStream(ABlobStream); // 3arpyxaemM KapTHHKY
Imagl.Picture:=TPicture(AJpeg); // OToOpaxaem KapTUHKY
AJpeg.Free. // OcBOOOX1aeM MaMATh U3—T10J] KApTUHKHU

End;

OtMetum Tak ke, 4To B Delphi MoxxHO paboTaTh M C KapTUHKaMU B opmate
GIF, B KOTOpOM KapTHHKH XpaHSATCS B CXATOM BHJE C HCIOJIb30BAHUEM
crangaptHoro anroputMa LZW (Jlemnena—3uBa—BooTua). OTOT anroputMm B
npolecce ckaTusi HHPOPMalMU CO3/Aa€T CIOBAPh CJIOB U 3alIOMUHAET HE CaMU CJIOBA,
a WX KOJbI, KOTOPHIC 3aHMMAIOT TaMSTH CYIIECTBEHHO MEHBIIE, YeM CJIOBa U3
cinoBapsa. Bce coBpemennsle apxuBaTopbl aaHHbIx (ARJ, ZIP, RAR u np.)
UCTIOJIB3YIOT UMEHHO 3TOT aJITOPUTM CKaTusl HH(GOPMaLUU, TPUYEM IIPOIECC CHKATUS
uaetr 0e3 morepu mHGOpMAIUHU, Kak 3TOo HaOmomaercs B kaptuHkax JPEG . Otor
QITOPUTM MOXKET CKHUMaTh H300paxkeHus B 2-5 pa3. Popmar GIF mnozBossier
XpaHUTh Cpa3y HECKOJbKO KAapTHMHOK W 4YepeaoBaTh HMX IMOSBICHHE Ha JKpaHe,
co3gaBas nogodue MyiabThuIbMa. ITOT HopMaT KAPTUHOK IIUPOKO MCHOIB3YETCS Ha
cTpaHuukax VHTepHeTa, B HEM Jyullle BCEro XpaHUTh Trpapuku QYyHKIUNA U
KOHTpacTHbIe n300pakeHus. OH opunmaibHO He nojaepxkuBaercs B Delphi, HO ecTh
OecruilaTHO pacceulaemasi OubauoTeka KoMmmoHeHToB RxLib, B koTopoi ecTh
MoJI/Iep>KKa Takoro (hopmaTa KapTHHOK.

22. BU3YAJIBHBIE KOMIIOHEHTBI DELPHI

PaccMoTpuM  HEKOTOpBIC, HMHTEPECHBIE C TOYKH 3PEHUS HCIOJb30BaHUS,
BU3yalibHbIe KOMIIOHEHTHI Delphi. Best Bu3yanbnas Oubnuoreka komnoneHToB (VCL)
Delphi conepxut oxono 450 kommnoHeHTOB. K HUM MoXeT OBITh J00aBJICHO
HEOTPAHMYECHHOE YMCJIO KOMIIOHEHTOB, CO3JIaHHBIX PAa3IUYHBIMH KOMITAHUSMH U
OTJCNBbHBIMH Tporpammuctamu. Delphi — oTkpbiTas cucrema s MOAKIIOUYEHUS
JT00BIX HECTAaHAAPTHBIX KOMITIOHEHTOB. ClielyeT UMEeTh B BHJy, YTO OCHOBHAs Macca
JOTIOJTHUTEJIPHBIX KOMITOHCHTOB IIOCTaBIISICTCS B JABOMYHOM (opmare B (aitmax ¢
pacmupenueM *.dcu, gopMar KOTOpOro HM3MEHSETCS OT OJHOM K JPYrod Bepcui
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Delphi. ITosTomy, mpuoOpeTast Kako—au00 JOTOTHUTEIHHBIA KOMITOHEHT TSI OJTHOM
Bepcun Delphi, HEeT HUKaKoOW yBEpEeHHOCTH, YTO OH OyneT padoTarh ¢ Oojiee HOBOU
Bepcueit Delphi.

PaccMoTpuM BO3MOXXHOCTH HEKOTOPBIX KOMIIOHEHTOB, KOTOpbIE OyIyT
UCTIOJb30BaHBI MIPH BBHIITOJIHEHUH JIA0OPATOPHBIX pabOT MO MPOTrPaMMHUPOBATHUIO.

22.1. Komnonenm TBitBtn

OTOT KOMIIOHEHT OIPEAEIISAET KHOMKY ¢ pUCYHKOM. OCHOBHBIE €r0 CBOMCTBA:
e Property Caption:Tcaption; — HaAKUCh Ha KHOTIKE;
e Property Kind:TBitBtnKind; — Bua xHomku. Ilpu 3HaueHHM 3TOro CBOHCTBA
BkCustom Bua kHONKM ompezensercs nojib3oBareineM. Bua KHONOK Juist APYyTrHUX
3HAY€HUH ATOTO NapaMeTpa MpuBeieH Ha puc.22.1;

? CrangaptHeie kHonku BitBin c paanwuneiMm anasennamn ceoictea Kind [E][8]%)

| Xabor | Al |0 Xcencel| ficose | 2 Hep |

- BKkCustorn - - - BkAbort - BRAIl - - -+ BkCancel - - BkClose - - - - BkHelp- - -
_-ﬁlgnn:ure| ® Mo | W 0K 3Fietry| o Yes |0
- BKignore: - BkMo - BKOK oo BRRetny o BkYes oo

Puc.22.1. Buapl cTaHIapTHRIX KHOIIOK
o Property Glyph:TBitMap, — pacTpoBoe N300pakeHNE KApTUHOK Ha KHOIIKE;
o Property NumGlyphs: TNumGlyphs, — Konu4ecTBO KapTUHOK B PacTpe;
e Property LayOut:TButtonLayOut; — omnpenensieT Kpail KHOIOKH K KOTOPOMY
MPUKUMAETCS] PUCYHOK;
e Property Margin:Integer, — OpeAensieT paCCTOAHUE OT Kpask KHONKHU 0 PUCYHKa
B MMUKCEISX;
e Property Spacing:Integer; — omnpenensieT pacCTOSHUE OT Kpas PHUCYHKa [0
HAJ[IMCH HA HEM B MTUKCENAX.
KHonku MOTyT HaXOJIUTHCSI B OJHOM U3 CIAEAYIOLIUX COCTOSIHUM:
1) oObIYHOE WK HOPMAJIbHOE,
2) KHOIIKa HE JOCTYIIHA,
3) KHOIKa HaXara,
4) xHOTKAa yTOIieHa (3TO ToibKO /it KHOTOK TSpeedButton).

JUIsL KaXA0ro U3 3TUX COCTOSHUN MOXHO MPETyCMOTPETh CBOKO KapTHUHKY Ha
KHoIKe. J{J1s1 3Toro B rpapueckoM pelakTope HYKHO CO3/1aTh PaCTPOBYIO KapTUHKY
C HECKOJIBKMMHU H300pKEHHUSIMU COCTOSIHUM KHONKH. Hubke mnpuBeneH mnpumep
KapTUHKH JJIs1 TpeX COCTOsIHMM KHONKH «CtapT». CaMa KapTHHKa Ha KHONKE Oyjaer
pasmepom 32 Ha 32 muKcens, HO OObENMHEHHAs] KapTHHKA IS TPEX COCTOSTHUUN
OyJleT UMETh IUPHUHY 96 TUKCENeH:
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32 muKcena

———

96 nukcenen
Puc.22.2. [Ipumep kapTunku g kaHonku TBitBtn

22.2. Komnoneumot TDrawGrid u TStringGrid
Komnonent TDrawGrid mnpexacrtaBiasier coOoM yHUBEPCAIbHYIO TaOJUILy.

Tabnuua nenurcs Ha ABe 001acTH: (PUKCUPOBAHHYIO U MOJABUXKHYI0. PUKCHUpPOBaHHAS
00JacTh IpeIHa3HavYeHa JIJIsl 3ar0JIOBKOB CTPOK U CTOJIOIOB.

-~

£ >

Puc.22.3. Bug komnonenta TDrawGrid

OCHOBHBIMH CBOMCTBAMHU ATOTO KOMIIOHEHTA SIBJISIFOTCS:
Property ColCount:Integer, — KOTU4ECTBO CTOJOIOB;
Property RowCount:Integer, — KOIMYECTBO CTPOK;
Property Col:Integer; — Texy1iasi KOJIOHKA;
Property Row:Integer; — Tekyuias CTpOKa;
Property FixedCols:Integer, — anciio GUKCUPOBAHHBIX CTOJIOIIOB;
Property FixedRows:Integer; — uncino GUKCUPOBAHHBIX CTPOK;
Property DefoultDrawing:Boolean, — eciu 3T0 CBOWCTBO 3a1aTh paBHbIM False,
TO MPOTPAMMUCT JOJIKEH MPEITyCMOTPETh OTPUCOBKY COACPKUMOTO KOMIIOHEHTA
B 00paboTYnKe COOBITHS:
Property OnDrawCell:TDrawCellEvent; — B HeM cienyeT NpeaycMOTpPETh
OTPUCOBKY KaXKJIOM STYEHKHU TaOJIULIBI.

PaccmoTtpum mipumep otpucoBku B KommnoHeHTe Draw(Gridl mraxmaTHO#
TIOCKH:

Procedure TForml.DrawGridlDrawCell(Sender:TObject; Col,Row:Longint;
Rect:Trect; State:TGridDrawState);

Begin
With DrawGrid1.Canvas do Begin
If not Odd(Col+Row) then Brush.Color:=clBlack else
Brush.Color:=clWhite; // Bp1OOp 11BETa KUCTH
FillRect(Rect); // 3akpacka Tekyuiei sueiku
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End;
End;

3nece Col u Row ompenensior Homep Tekyuled suedku Tabmuipl, Rect —
NPSAMOYTOJBHUK TEKYILIEH SYEHKH, State — COCTOSHUE TEKYIIEW SYEUKH, KOTOPOE
MOKET OBITh CJICTYIOIIHUM:

gdSelected — Tekyias BeIOpaHHas siUCiiKa,

gdFocused — tekymias siueiika umeet (Pokyc,

gdFixed  — tekymas suelika mpuHAICKUT (PUKCUPOBAHHOU 00JIACTH.

Komnonent TStringGrid nacnemyer kommoHeHT TDrawGrid u Bce ero
CBOMCTBA. DTOT KOMIIOHEHT HCIIOJB3YETCs NI OTOOpakeHUs TaOnuilsl cTpok. Ero
OCHOBHBIM CBOWCTBOM SIBIISICTCS:
o Property Cells[ACol, ARow:Integer]:String; — B ’TOM CBOMCTBE XPaHAT 3HAYECHUS

BCEX CTPOK TAOIMIIBI.

22.3. Komnonenm TPageControl

Kommonent TPageControl co crpanunet Win32 ucnonb3yercs IS
OpraHu3allii  MHOTOCTPAHUYHOTO  OJIOKHOTA, KaxJas CTpPaHUIla KOTOPOTO
npencrasisercs oobexToMm Tuna TTabSheet ( puc.22.4).

A |8 e |

Puc.22.4. Bun xomnonenta TPageControl

B mnpuBenennom Beime mnpumepe kommnoneHT TPageControl umeer Tpu
ctpanuipl ¢ umeHamu A, B u C. OH mo3Bossier Ha onHOM (opme pa3MecTUThb
JIOCTaTOYHO OOJBINOE KOJIMYECTBO PA3HBIX KOMIOHEHTOB. Ha kaxmoil crTpanHwuile
pa3MemaeTcss CBOM HaOOp KOMIOHEHTOB. llepeximoueHne MeXIy CTpaHUIAMH
OCYILECTBIISIETCS WIEJYKOM MBIIINA IO COOTBETCTBYIOLIEM 3aknaake. Ha ortame
MPOCKTUPOBAHUS MOXXHO IIEIKHYTh HaJ KOMIIOHEHTOM IMPaBOW KHOMKOW MBIIIU, U
MOSIBUTCSl BCIUIBIBAIOIIEE MEHIO C OMUCAHUEM BO3MOXKHBIX JeHUCTBUN. OCHOBHBIMHU
CBOMCTBaMU 3TOTO KOMIIOHEHTA SIBJISIFOTCS
e Property ActivePage:TTabSheet; — Texymas crpaHuiia OJJOKHOTA,
e Property PageCount:Integer, — YKCIIO CTPAHUIL B OJIOKHOTE,
e Property Tablndex:Integer; — HOMEp BBIOPAHHOW CTPAaHUYKHU OJIOKHOTA.

CTpaHUUYKU HyMEPYIOTCS C HYJISL.

22.4. Komnonenm TTimer

JIaHHBIN KOMIIOHEHT CO CTPAaHUYKHU System. ITO HE BU3yaJIbHBIN KOMIIOHEHT,
OH HMCIIOJIb3YETCS JJIsl OTCUETA UHTEPBAJIOB PEAIBHOTO BPEMEHHU:
“(T)a
.I | |
Ero ocHoBHBIE CBOMCTBA:!
o Property Interval:word,; — 3amaeT UHTEpBaJI BPEMEHH B MIJIJTUCEKYHaX, KOTOPBIN
poXoauT Mexay coobiTuamu OnTimer. Benuunna 3Toro nHTEpBaia peajibHO
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Bcerna OyJeT kpatHa 55 Mc. DTo omnpenemnseTcss CHCTEMHBIMH YacaMH, KOTOpbIE
BBI3BIBAIOT IPEPBIBAHUS 110 BDEMEHU Yepe3 Kaxable 55 Mc;

e Property Enable:Boolean,; — BKIt0YaeT W BBHIKJIFOYACT TalMep.

B o6pabotunke cobbiTust OnTimer ompenenstorcss Te ACHCTBUS, KOTOPHIE
JOJKHBI OBITh BBIMOJIHEHBI Yepe3 Kaxisle Interval MusuMcekyHa, Hampumep
nepemelieHue IBmkka B komnonente TGauge.

22.5. Komnonenm TGauge
OH mnpegHa3zHayeH I OTOOpaKeHHWS TMpoIlecca W3MEHEHHUS KaKOH—JIH0o
BEITMYMHBI, HAXOIWUTCA HA CTpaHWYKe Semple W HWMEET HECKOJBKO BapHAHTOB
0TOOpaKE€HUsI, YTO OMPEIeIIeTCS CBOMCTBOM ( puc.22.5):
e Property Kind:TGaugeKind;

8% | [ Aose N 25%
| | \E ................ 25%
gkHaorizontalBar |gkMeedle . ||_::|l-:F’iE ||;:|I-:Te:-d gkiedicalBar

Puc.22.5. Bapuants! otoOpakenus TGauge
OcTanpHbIE CBOMCTBA UMEIOT CIEAYIONINE 3HAUCHUS:
Property BackColor: TColor, — 1BeT He3aKpallleHHON YacTU UHIUKATOPA;
Property ForeColor: TColor; — 1BeT 3aKpallleHHON 4YaCTH UHAUKATOPA;

Property MaxValue: Longint;, — MakCUMaJIbHOE 3HAYCHHE JHUANAa30HA U3MEHEHUS
cBoiicTBa Progress;

Property MinValue: Longint;, — MUHAUMaJIbHOE 3HAYEHWE JUaIia3oHa W3MEHEHUS
cBoucTBa Progress;

Property PercentDone: Longint; — Tekyliee 3HaueHue Progress B MpOLEHTax OT
€ro Juara3oHa U3MEHEHNS,

Property Progress: Longint;, — TeKyllee 3HAYECHHE WU3MEHSIOLICKUCS YUCIOBOM
BEJIMYUHBI;
Property ShowText: Boolean, — ecnu comepxut True, B IEHTpPE KOMIIOHEHTa

BBIBOJIMTCSI CTPOKOBOE TIpe/icTaBjIeHue 3HaueHus1 PercentDone.

Meton Procedure AddProgress(Value: Longint); n0o06aBiseTr K TeKylIeMy
3HaueHut0 Progress Benmuuuny Value. AHanmornyHbie (DYHKIIMU  BBITOJTHSIOT
koMmroHeHThl TProgressBar u TtrackBar.

22.6. Komnonenm TColorGrid

DTOT KOMIIOHEHT CO CTPaHMIILI Samples npeaHasHadyeH A1 BIOOpa 1BETOB U3
1 6—11BETHOM MaTUTPHI:
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OCHOBHOU 1IBET BBIOMpAETCS WIETYKOM JIEBOM KHOIKM MBIIIM M OTOOpa)kaercs
cumBoiamMu FG, QoHOBBIII 1BeT BBIOMpaeTCsS TPABOM KHOMKOHW MBI |
otobpakaercs cumBoiiaMu BG, mpu coBMajgeHUU IBETOB OTOOPAKAIOTCS CHMBOJIBI
FB.

BriOpannbIe 11BeTa ONIPENETIIOTCS CBOMCTBAMMU:
e Property BackGroundColor:TColor, — uBet ¢oHna,
e Property ForeGroundColor:Tcolor; — 0CHOBHOM IIBET.

[Tpu cmene 11BeToB BbI3bIBaeTcst coobiTue OnChange.

23. CTAHAAPTHBIE JUAJIOTI'OBBIE OKHA U TUITOBBIE JUAJIOI'A

23.1. Cmanoapmmusie 0uanozosvle OKHa

CranpapTHbie TUAIOTOBBIE OKHA HaxXOAsATCs Ha cTpannuke Dialogs, Ha hopme oHuU
O0TOOpa)xaroTcsi BBUJE 3HAYKOB W BHUAHBI TOJBKO Ha JdTale MPOCKTUPOBAHUS
nporpamMmbl. Bee nuanoroBsie OKHA BBI3BIBAIOTCS B Ipoliecce paboThl MPOrpaMMBbI €
nomolkio Metoaa Execute.

Jlns Havajma paccMOTpUM BO3MOXKHOCTH koMmmoHeHTa TOpenDialog . OtoT
JMAIOT TIpelHa3Ha4yeH Js BeIOOpa ¢aitnoB Ha aucke. OCHOBHBIMU €r0 CBOMCTBAMH
SIBIISTFOTCSL:

o Property Filter:String; — onpenensier GuabTp ast otéopa Qaitios.

OHn cocTouT u3 HaboOpa CIBOCHHBIX ToJiei. B mepBom ompenensiercs ums Guibtpa, a
BO BTOpPOM — €ro peanusauus. Bce mons ¢unbTpa pasaenstoTcs BepTHUKaIbHOU
yeptoi — |. Hampumep, MokHO 3a71aTh QUIBTP CIAEAYIOMIMM 00pa3oMm:
OpenDialogl.Filter:="I'pa¢puveckue daiiasi | *.bmp, *.gif, *.jpg °+

’| TekcToBbIe (aitibl | *.txt, *.pas ’;
3necy (GUIBTP COCTOMT M3 ABYX BO3MOXKHBIX (PUIBTPOB: MEpBBIA (PUIBTp — A
BbIOOpa rpaduyeckux (aiyioB, a BTOPOMl — [Uisl BBIOOpA TEKCTOBBIX (haiiioB.

o Property FileName:WideString, — onpenensieT uMs BeIOpaHHOTO (aiiia.
e Property Options:TOpenOptions;, — ONPEAENseT MHOXECTBO BO3MOXKHOCTEM

BbIOOpA (haiiioB.

Hampumep, 3nauenne mHoxkectBa ofAllowMultiSelect no3BonsieT BEIOpaTh HE OAMH,
a MPOU3BOJILHOE MHOKECTBO (hailIoB, UMEHA KOTOPHIX pa3MeEIIatoTCsl B CBOWCTBE:
o Property Files:TStrings;

Jlnst BeIOOpa HEeCKONMbKUX (paiiyioB creayeT yaepkuBaTh kinaBuiry Ctrl u MbIbIO
OTMeuaTh BHIOpAHHbBIE (DANITIBI.

PaccmoTpum mpumep o6paboTumka COOBITHS Ha)KaTUsi KHONKH C HAANHUCHIO
«OTKpBITH (Haii», KOTOPBINA MPOU3BOAUT MOUCK (pailiia ¢ pacIIMpEeHUeM *.pas 1 3aTeM
BOCIIPOU3BOJIUT COAECPKUMOE 3TOro (paityia B komrnonente Memol:

Procedure TForml1.Button1Click(Sender:TObject);
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Begin With OpenDialogl do Begin
Filter:="IlackaneBckue ¢aiiibl | *.pas’;
If Execute then Memol.Lines.LoadFromFile(FileName);

End;
End;

[IpuBeneM CIMCOK OCTabHBIX CTAaHAAPTHBIX JIUAJIOTOB.
TSaveDialog — coxpaHeHue (aisios,
TOpenPictureDialog — OTKPBITUE KAPTUHKH,
TSavePictureDialog — COXpaHEHUE KapTUHKH,

£'F
TFontDialog ——' — Bb10Op mIpU(TA,
: i
TColorDialog ——' — BbIOOD 11BETA,
TPrintDialog -~ — BLIGOp TEKYILEro IPHHTEPA U3 CIUCKA 3aPETUCTPHPOBAHHbIX B

OHCp&HHOHHOﬁ CHCTCMC,

TPrinterSetUpDialog ' — HacTpoiika MapaMeTpoB IeUaTHy,

TFindDialog eal noucK o0pasa B TEKCTE,

At
. “+B
TReplaceDialog — TIOMCK 00pa3a u ero 3aMeHbI B TEKCTE,
TPageSetUpDialog — HAaCTPOWKA MapaMeTPOB MI€YATAEMON CTPAHHUILIBI.

23.2. Tunoewie ouanozu

TumnoBble HUAIOrOBbIE OKHA BBI3BIBAIOTCS KAaK OOBIYHBIC MPOLIEAYPHI WU
GyHKIUSIMY 0 UMEHHU Juanora. PaccMoTpuM OCHOBHBIE TUITOBBIE THAIIOTH.
Procedure ShowMessage(const Msg:String); — BBIBOJ Ha 53KpaH OKHa
cooOieHust ¢ TekctoM Msg u ogHoil kHomkoit Ok. IlonoxxeHue okHa ompeaessieT
caMma orepaloHHas CUCTEMA.
Hampuwmep:

P ]|

TekcT coofiWeHMA

Ok

Puc.23.1. Bug okna quasnora nporeaypsl ShowMessage
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Procedure ShowMessagePos(const Msg:String, x,y:Integer); — BBIBOJ OKHa
JMaNora, TJe X Uy OMpeAessaioT MOJ0KEHNE Ha SKpaHe BEPXHETO JICBOTO YIJIa OKHA.

Function (const Msg: string; DlgType: TMsgDIgType;,  Buttons:
TMsgDlgButtons, HelpCtx: Longint): Word; — BBIBOJ OKHa JHUajiora ¢ BO3MOXHBIM
BBIOOpPOM OTBeTa Ha cooOiieHne Msg. 31ech BTOpOMl mapameTp Oomnpenesnser THUIl
auanora mo oroOpa)xxaeMoMy B OKHE 3HAauKy. BO3MOXKHBI cienylonue BapUaHThI
3HAYKOB:

- a
mtWarning — IpeynpexieHne =2,

mtError — ommoka @ ,
mtInformation — uHGOpMaIIMOHHOE COOOIICHHS — "'-1) ,

&
. -
mtConfirmation — 3HaK Bompoca ,
mtCustom — OTCYTCTBHE 3HAUKA.
B oxHe nuanora MOXHO PacloIOKHUTh JIF000€ MHOKECTBO MPEIONPEIETCHHBIX
KHOTIOK C TEKCTOM:

mbYes —'Yes' — na,

mbNoA —'No' — Her,

mbOK —'OK' — xoporio,
mbCancel - 'Cancel' —3aKOHYHTS,
mbAbort —'Abort' — npepBaTs,
mbRetry  — 'Retry' — moBTOpUTS,
mblgnore — 'Ignore' — uUTHOPUPOBATH,
mbAll —'All' — ms Bcex,

mbNoToAll - 'No to All' — ne g5 Bcex,

mbYesToAll —'Yes to All' — na, 114 Bcex.

[Tocnennuii popMaabHBIM MapaMeTp OMpenesieT HOMEP CTpaHWYKU U3 (aiina
MOMOIIIH, KOTOpast Oy Iy T MOSIBISTHCS, €CJIM HaXKaTh KiaBuiry F1.

OyHKIMS BO3BpAllla€T KOJ Haxarod KkHomku. Koawsl ompenensrorces
TEKCTOBbIMU KOHCTaHTaMHM, TAaKUMH K€, KaK W MHOXECTBO KHOIIOK, TOJBKO
HAYMHAIOTCSl OHU C TIPUCTABKU «MT» BMECTO «mby.

PaccMoTpum nmpuMep HCIIOIB30BaHUS ATOTO IHAJIOTa:

Case MessageDIg(’IIpogo/zkaTh BbIIOJTHEHHE POrPaMMBbI?’,

mtConfirmation, [mbYes,mbNo],0) of

mrYes:ShowMessage(’ Haxxara kHonka — J[a’);
mrNo:ShowMessage(’Haxkara kHonka — Het’);
end;

B pesynbrare BeBOBa (QyHKIMH MessageDlg mosiBUTCS cienyromiee OKHO C
JBYMSI KHOTIKaMHU:
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[ 5)

:}/ Mpogon#aTe ERINONHEHHE NROTRAMME?
-]

Yes Mo |

Puc.23.2 Bun oxna auaromna MessageDlg

Haxxatue nro00if W3 KHOMOK OYJET COMPOBOXKIATHCS TOSBICHUEM COOOIICHUS
«Haxara kHonka — Jla» nnmn «Haxkarta kHonka — Het».

Function InputBox(const ACaption, APrompt, ADefault: string): string; —
BBIBOJI OKHA JTMAJIOTA JJIs1 BBOJA CTPOKH. 3/1E€CH:

ACaption — 3aroJl0BOK OKHa JAHaJIora,

APrompt — nosicHeHue 1j1s1 BBOOAUMOT'O TEKCTa,

ADefault — HauanbHOE 3HAUEHHE CTPOKU BBOJIA.

Hampumep, cienyrommit orneparop
S:=InputBox(’3arosioBok oxkHa’, ’Beeaure ums ¢aiiaa’, ’c:\my\pl.pas’);
BBI30BET IMOSIBJICHUE CIICAYIOIIETO OKHA JJIs BBOJA TEKCTA: -
X

Beenute uma dakina

||::"-,my"-,p1 pas

8] 4 Cancel

Puc.23.3. Bug okna auanora InputBox

24. ®DOPMA, ITPUJIOKEHUME U I''TIOBAJIBHBIE OB BEKTbBI

24.1. @opma u ee ceoiicmea

dopMa  SABISETCS OCHOBHBIM  CTPOUTEIBHBIM  KOMIIOHEHTOM  Jt00OH
nporpammbl. Kaxpoe npusiokeHue uMeeT XOTs Obl OAHY (GopMy — TJIaBHOE OKHO
nporpammbl. [IporpaMma MOKET COCTOSATH U3 MPOU3BOJIBLHOTO Ynciia GopM, KOTOPHIE
MOSIBJISIIOTCSA HA dKpaHe Mo Mepe HeoOxoaumocTu. PaccMoTpuM OCHOBHBIE CBOMCTBA
(bopMBI:
e Property FormStyle:TFormStyle; — ctunb Qopmbl. CTUIb MOXKET NPUHUMATH
CJIEYIOIINE 3HAYCHUS:
fsNormal — o0bIyHas popma;
fsSMDIForm  — rnaBHas (popMa MHOTOJOKYMEHTaIbHOTO HHTEpderica;
fsSMDIChild — mouepnsis dopmMa MHOTOJOKYMEHTaIbHOTO HHTepdeiica. Jlms
MHOT0JIOKyMeHTHOTO nHTepdeiica (Multi Document Interface — MDI) xapaktepHo
TO, YTO Jo4epHUE (OPMBI MOT'YT CO371aBaThCsl TOJIBKO B rpaHUIaX OCHOBHOM MDI
bopMmBI;
fsStayOnTop — ¢opma, nepekpsiBarolias Bce ocraiabubie popmel. Takas Gopma
BcerJa OyJeT HaxOIUThCS TOBEPX APYrux (HOpM M MOXKET ObITh TOJBKO OJIHA.
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Takum 3HaueHUEM (POPMBI CIEYET MOTH30BATHCS OYEHB OCTOPOKHO, TAK KaK OHA
MOJKET MPOCTO «MO30JIUTHY TJ1a3a;

e Property Borderlcons:TBorderlcons, — MHOXECTBO, ONpPEACIISIONICe HATUYHE
3HAUYKOB B 3arflaBUl OKHAa. BO3MOXHBI CIEQyIONIME 3HAYEHUs DSJIEMEHTOB
MHO>KECTBA:
biSystemMenu — 3HaueK BbI30Ba CUCTEMHOT'O MEHIO, OOBIYHO — «3aKPBITh OKHOY,
biMinimize — 3Ha4eK cBepThIBaHUS (HOPMBI,
biMaximize — 3Ha4€K pa3BepTHIBAHUS (HOPMBI,
biHelp — 3Hauek BbI30Ba CIIPaBOYHOM CITYkKOBI;

e Property BorderStyle:TFormBorderStyle; — ctuiib rpanuibl Gopmbl. Bo3MoxHbBI
CJIEyIOIINEe BapUAHTHI:
bsNone — ¢dopma HE UMEET paMKHU U 3arojIOBKa U HE MOXKET MepeMEeIaThCs WIN
HU3MCHSTH CBOM Pa3MeEpHI,
bsSingle — ¢gopma ¢ pamkoil B OJAMH MHUKCEIh, OHa HE MOXET MEHATh CBOHU
pa3Mepsl,
bsSizeable — hopma ¢ 00BIYHON paMKOI,
bsDialog — dopmMa He MOXKET MEHSTh CBOU Pa3MeEPHI,
bsToolWindow — noio6H0 bsSingle, HO ¢ yMEHBIIIEHHBIM I10 BBICOTE 3ar0JIOBKOM,

bsSizeToolWin — mnomo6HO bsSizeable, HO ¢ yMEHBIIEHHBIM TIO BBICOTE
3aroJIOBKOM;
e Property Position:Tposition, — onpenensieT NOJ0XEeHHue u pasmep (GopMbl B

MOMEHT €€ OKpBITHsI. BO3MOXHBI Clieayromye 3HaYeHUS:
poDesigned —Bce omnpezensieTcst Ha 3Tare NPOeKTUPOBAHUS (OPMBI,
poDefault —nonoxxenue u pazmepsl okHa onpezenser camoid OC Windows,
poDefaultPosOnly — Windows omnpezaesnsieT ToJIbKo MOoJI0KEHNE OKHA Ha YKpaHe,
poDefaultSizeOnly — Windows onpeaensieT ToJIbKO pa3Mephbl OKHA Ha dKpaHe,
poScreenCenter — ¢popMa pacrosiaraetcs o LEHTPY IKpaHa,

e Property Icon:Tlcon; — 3Ha4OK OKHa, I TJaBHOM (OpMBI, MW 3HAYEK
IPUITIOKEHUS,

e Property Menu:TMainMenu, — 0CHOBHOE MEHIO (DOPMBHI,

e Property Canvas:TCanvas; — X0ACT (GOPMBI.

PaccMoTpuM BO3MOXHOCTH CZeNaTh B KauecTBe PoHa (POpMbI KaKyro—HUOYIb
KapTuHKY. 1711 3TOrO0 onpeaenuM B KauecTBe TNI00aNbHON MEpEeMEHHON yKazaTenb Ha
KapTUHKY U JBa 00paboTynkKa cOOBITUM /TSl POPMBI, HATIPUMED:

Var gr:TBitMap; // Onpezensiem yka3aTeiab Ha KApTHHKY
Procedure TForm1.FormCreate(Sender:TObject); / Co3nanue ¢popmbl
Begin

Gr:=TbitMap.Create; // Boigensem namsaTh 0] KapTUHKY

Gr.LoadFromFile(’c:\my\picl.bmp’); // 3arpy>aem kapTuHKyY u3 (aiina

End;

Procedure TForm1.FormPaint(Sender:TObject); // IlepepucoBka popmsl
Begin
Canvas.Draw(0,0,gr); // Oto6paxaeMm KapTUHKY Ha hopme
End;
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B sToM mpumepe MBI 3arpyxaeT KapTUHKY B mHamsTh W3 ¢aiina B 00paboTumke
coObITus co3nanus popmbl. Eciin Ob1 MBI 371€Ch K€ 0TOOpa3miid KapTUHKY Ha (popme,
TO TIpU TepeMenIeHuu (HOPMBI WM U3MEHEHHH €€ Pa3MepoB dTa KapTHHKA MCYE3JIa
Obl, BeIb TPHU KaXJIOM H3MCHCHHH pPa3MepoB (OPMBI WM €€ TEPEMEIICHUH TI0
skpaHy ¢opma 3aHOBO mepepucoBbiBaeTcsa. OOpabotuumk coObiTus  OnPaint
BBI3BIBACTCS MPU KAXKIOM MepepucoBKe (QOpPMBI 10 MOMEHTa OTPUCOBKH BCEX
KOMIIOHEHTOB, pa3MelIeHHbIX Ha ¢opme. B HeM MbI U BBI3BIBAEM METOJ]
0oTOOpakeHUs KapTUHKHU Ha Gopme.

Bce ¢dopmbl mpoekTa OOBIMHO CO3[AI0TCS B Hadayle pabOThl MPHIOKEHUS, U
KOHCTPYKTOPHI JUISI UX CO3J]aHUSl BBI3BIBAIOTCA B (pailie MpoeKTa C pacHIMpeHUEeM
*.dpr.

@®opMbI  OBIBAIOT MOJAIBHBIMU M HEMOJAIbHBIMU. MopganbHas ¢dopma He
MO3BOJISIET MEPEKIIIOUUTHCS Ha JAPYryro (opMy MNpPUIOKEHHs, MOKa caMa He Oyzer
3akppiTa. HeMopanbapie (OpMBI HE MMEIOT TaKOoro orpaHuYeHms. | 7aBHas ¢opma
MIPOCKTA BBI3BIBACTCS aBTOMATHUYECKU TIPH 3aIyCKe NpHIoKeHus. J[7s oToOpakeHus
BCEX OCTAIBHBIX (HOPM HUCTIOIB3YIOTCS METOIBI:

Procedure Show; — oToOpaxeHue HeMO1aabHON (POPMBI;

Procedure ShowModal; — oToOpaxkeHre MOJanbHOU (POPMBI.

J1st 3aKkpBITHS GOPM UCTIONB3YIOTCS METOIBI:

Procedure Close; —3akpbiTe HeMOJIaIbHOU (POPMBI;

Procedure CloseModal; — 3axkpeiTe MOAanbHON (OPMBI.

Hampumep, mbr xotum u3 ¢opmbl Forml Bwi3BaTh MopanbHyto ¢dopmy Form2 B
00paboTYrKe COOBITHS HAXKATHUsI KAKOW—JINOO KHOMKH. JIJIsI 9TOr0 MOYKHO HaIMCaTh:

Procedure TForml1.Button1Click(Sender:TObject);

Begin
Form2.ShowModal;
End;

24.2. Oovexm Application

OTOT 00BEKT co3maeTcs Uisl KaKIoW mporpammbl, HamucanHod B Delphi, u
SBIIICTCS CBS3YIOIIMM 3BEHOM C omepanuoHHoi cucrtemoit Windows. OOBbekT
Application mocTymeH TOJBKO Ha dTare BBIMOJHEHUS TporpamMmbl. OCHOBHBIE €T0
METO/IbI BBI3BIBAIOTCS B (haiisie mpoekTa mpuioxkenus. Hanpumep:

program Projectl;

uses Forms,

Unitl in 'Unitl.pas' {Form1}; // [logkmtoueHnue TekcTa nporpaMmmsl

{$R *.res} //IloaxmtoueHue ¢paioB pecypcoB

begin

Application.Initialize; // Mnuunanuzauus oobexta Application
Application.CreateForm(TForm1, Form1); // Co3nanue ¢popmbl
Application.Run; // 3amyck o6paboTunka cOOBITHIMA
end.
[IpuBeneM HEKOTOpHIE CBOMCTBA ATOTO OOBEKTA!
e Property ExeName:String, — UMs UCTIONHIEMOTO (aiiia mporpaMMsl,
e Property HelpFile:String, — M4 (ailyia cripaBK1 pOTrpaMMBl,
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e Property Hint:String; — BTOpas 4acTb ONEPATUBHOM MOJICKA3KH,
e Property Title:String; — TEKCT Ha KHOTIKE CBEPHYTOM MPOTPAMMBI.

OcoOblif uHTEpEC MpencTaBiseT Meto Procedure ProcessMessages;
OH NpUOCTAaHABIMBAET BBINOJIHEHUE MPOTrpaMMbl O TEX MOp, MoKa He OyayT
obpaboTanbl Bce cooOmieHus B odepenu Windows. BeI3bpiBaTh  MeTO
ProcessMessages HeoOXoauMo Juisi OOHOBJIGHHSI COACPKUMOTO  BHU3YyaJIbHBIX
KOMIIOHEHTOB B CJydyae, KOTJa B TMporpaMMe BBIMOJHSAETCA OOMbIIoi 00beM
BbIUHCIIeHnd. Jt00oe M3MEHEeHUEe COAEPKUMOTO KOMIIOHEHTA TOIAIaeT B O4YepeIb
coobmenuit Windows u ocraeTcss B Heil, moka HE NPUOCTAHOBUTCS TEKYIIUN
BBEIYHCIUTEIBHBIN mporiecc. [loaTomy B mporpamMmax ¢ OOJBIIUM OOBEMOM
BBIYUCJICHUNA HEOOXOIMMO TEPUOANYECKU (HAmpuMep, B KOHIIE WUTEpallud WU Ha
KaXJIOM IIIare WHTETPUPOBAHUS) BBI3BIBAThH Mpoleaypy ProcessMessages, koTopas
MO3BOJIIET OTCIEKUBATH ITAIbl BEIYUCIUTEIHHOTO TIpoIiecca.

24.3. I'nooanvnwvie 00vexkmul

['mobGanpHBle OOBEKTHI JOCTYMHBI OJHOBPEMEHHO BCEM MPHIOKECHUSM,
BBITMOJTHSIOMIMMCS Ha OTHOM KOMITBIOTEpE, M CO3/IAl0TCS aBTOMATUYECKU TIPH 3aITyCKe
npunoxkeHusi. OCHOBHBIMH I100aIbHBIME 00bekTamu sBistoTcs: ClipBoard, Screen u
Printer.

Oovexm ClipBoard

O6bvextT Clipboard wucnonb3yercst kak Oydep MeEXIporpaMMHOIO oOMEHa B
cucteme Windows. JlJi1 MCHONB30BaHMS €r0 BO3MOXKHOCTEW JOCTATOUYHO B pasielie
uses MoJAKIIOUUTE MoayJb Clipbrd.

MeTobl OTKPBITHSI U 3aKpbITUS Oy(depa oOMeHa:

Procedure Open,

Procedure Close,

BBI3BIBAIOTCS BO BCEX OCTalbHbIX MeTonax 1 ClipBoard, no3ToMy MpsiMO UX BBI30B
NPAKTHYECKU HE UCTIOIB3YETCS.

Ounctka 6ydepa odmMeHa mpousBoauTcs MeToaoM — Procedure Clear,

C nomo1pro CBOMCTB
e Property FormatCount:Integer, // aucio popMaToB
o Property Formats[Index:Integer]:Word, // nHomepa popmaToB
MO>KHO y3HaTh O (popMaTax JaHHbBIX, 3aITUCAHHBIX B Oydep oOMeHa.

CranaapTHO MOAJIEPKUBAIOTCS (POPMATHI, OIIpeiesieMble CIEeYOIUMU
TEKCTOBBIMU KOHCTaHTAMM:

CF _TEXT — Gydep coIepKuT TEKCT,

CF _BITMAP — 6ydep conepx uT KapTUHKY,

CF _METAFILEPICT — 6ydep cogep HUT BEKTOPHYIO KapTHUHKY,

CF_PICTURE — 6ydep conepxkut o0bexT Tumna T Picture,

CF COMPONENT — 6ydep coiepKUT KOMIIOHEHT,

CF _PALETTE — Gydep coaepKUT NaauTpy KapTUHKH.

J11s paGoTHI C TEKCTOM TIpeTHA3HAYCHBI CIICTYIOIINE METOIBI:

Function GetTextBuf(Buffer:PChar; BufSize:Integer):Integer;

Procedure SetTextBuf(Buffer:PChar),
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[TepBbiii MeTONI MOMeEIIAeT TEKCT U3 Oydepa oOMeHa B nepemenHyro Buffer,
JUTHHA KOTOPOTO OorpaHnyeHa 3HadueHueM BufSize. @yHKIus BO3BpaniacT HCTHHHYIO
JUIMHY TIEPEMEILIEHHOTO TEKCTa. BTOpOM METOM MOMENIAeT TEKCT U3 IMEPEMEHHOU
Buffer B 0ydep oomena B popmare CF_TEXT.

Hanpumep, oneparop

Clipboard.SetTextBuf(PChar(Memol.SelText));
3anuchiBaeT B Oydep oOMeHa BBIJCICHHBIA TEKCT W3 KoMIoHeHTa Memol. MoxkHo
IPOU3BECTH U OOpaTHYIO OIepanuio — TOMECTHTh TEeKCT Hu3 Oydepa oOmeHa,
Hanpumep, B KOMIIOHEHT Memo?2:

Memo2.Lines.Add(ClipBoard.AsText);
3nech ucnoinb3yercs cBocTBO AsText mis u3BiaedeHus: Tekcra u3 Oydepa oOMeHa.
Hcnons3ys MeTon

Procedure Assing(Source: TPersistent);

MOXXHO TlomemaTh B Oydep oOmena nanneie  kiaccoB TBitMap (dopmar
CF_BITMAP) umu TMetaFile (popmar CF. METAFILEPICT).

Crnenyromuii mpuMep MOKa3bIBAET BO3MOXHOCTh COXPAHCHMSI KapTUHKHU U3
komnoneHTa Imagel B Oydepe oOMeHa 1 MOCHIeNYIONMIEeH Mepernucu d3TONH KapTUHKH B
KOMIIOHEHT Image?2:

ClipBoard.Asssign(Imagel.Picture);

Image2.Picture.Assing(ClipBoard);

Jist onpeneneHust popmMara IaHHBIX, HAXOIAUXCS B Oypepe oOMeHa, MOKHO
UCIOJIb30BaTh, HAMpPUMEp, CIEAYIOMHMA 00paOOTUYUK COOBITUS HaXKaTUs KHOIKH
Button1:

Procedure TForml1.Button1Click(Sender: TObject);

begin

if Clipboard.HasFormat(CF_TEXT) then
ShowMessage('bydep cogepxut TeKCcT');

if Clipboard.HasFormat(CF_BITMAP) then
ShowMessage('by¢ep cogep:KuT KAPTHUHKY');

if Clipboard.HasFormat(CF_METAFILEPICT) then
ShowMessage('by¢ep coaep:;KUT BEKTOPHYI0 KaAPTHHKY');
if Clipboard.HasFormat(CF_PICTURE) then
ShowMessage('bydep cogepxut 00bexkT THHIA TPicture');
if Clipboard.HasFormat(CF_COMPONENT) then
ShowMessage('bydep coaepKUT KOMIIOHEHT');

end;

MOXXHO Tak)Ke 3aperucTpupoBaTh CBOM COOCTBEHHBIM (pOpMaT MaHHBIX IS
oydepa odMena ¢ momompio mporeaypbl RegisterClipboardFormat, Ho B 3TOM
Clydae HaM CaMUM TPHJIETCS HAmUcaTh MPOIEAYPHI 3amucu uHbopMmaruu B Oydep
oOMeHa u uTeHus ee u3 Oydepa.

Oovexm Screen

DTOT 00BEKT MPENICTABISIET CBOMCTBA aucivies. Kypcop npunokeHus, oot
JUIsl BceX (PopM, TOCTYIEH Yepe3 CBOMCTBO:

o Property Cursir:TCursor;
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KOTOpoe yxe Obuto ommcano B 21-wm pazmene. Hampumep, BKIIOUUTH «IECOYHBIC
4yackl» Ha BPEMS BBINIOJHEHUS JUIUTEILHON ONEpallid MOXKHO CIEAYIOIIHUM 00pa3oMm:
Try
Screen.Cursor:=crHourGlass;
{ BbINIOJIHEHHUE ONePALUH }
Finally
ScreenCursor:=crDefault;
End;
NMena Bcex 3aperucTpUpOBaHHBIX B cHCTeME MIPUGTOB MOMEIIAOTCS B
CIIMCOK, OITPEJICIICHHBIN B CBOMCTBE:!
e Property Fonts:TString,
Pa3Mepsl 3KpaHa B MUKCEIIX MOYKHO MOJIYYUTh U3 CBOMCTB:
e Property Height:Integer,
e Property Width:Integer,
DT CBOWMCTBA JOBOJBHO YacCTO HUCIOJIB3YIOTCS IS HACTPOMKHU pa3MepoB (GopM H
JIPYTUX KOMIIOHEHT Ha TEKYLIEE pa3pelleHne SKpaHa JUCIIES.
Crnenyromiue aBa CBOWCTBA YKa3bIBAIOT HA aKTUBHYIO B JJAHHBIM MOMEHT hopmy u
€€ aKTUBHBIN AJIEMEHT yIPaBICHUSA:
e Property ActiveForm:TForm,
e Property ActiveControl:TWinControl;
Oovexkm Printer
OTOT OO0BEKT NpeaHa3HadaeTcs I Te4aTh W3 MNpujiokeHus. BoiOparthb
TEKYIIUH IPUHTEP U YCTAHOBUTH HEOOXOUMBIE €r0 TapaMeTPhl MOKHO TIPH TIOMOIIIH
crauaaptHbix guanoroB PrintDialog wu  PrintSetUpDialog, xoropeie Obutn
paccMOTpEHHI B paznene 23.
NHdopmanuio 0 BCEX YCTAHOBIEHHBIX C CUCTEME MPUHTEpPAX MU TEKYLIEM
MPUHTEPE MOXKHO MOJYUUTh U3 CBOMCTB:
e Property Printers:TStrings,
e Property Printerlndex:Integer,
CBoOICTBO
o Property Fonts:TStrings, — CONEpXUT CIUCOK MPUDTOB, TIOIIECPKUBAEMBIX
TEKYIIUM IPUHTEPOM.
Pacrnionoxxenue nmcra onpeaenseTcss CBOMCTBOM:
e Property Orientation: TPrinterOrientation, OHO MOXET IIPUHAMATh 3HAUYCHHUS:
— poPortrait — BepTUKaJIbHOE PACIOI0KEHHE CTPAHULIBI,
— poLandscape — ropu3oHTaJIbHOE PACTIONI0KEHUE CTPAHUIIBI.
BricoTy u mmpuHy aucta Oymaru cojepkat CBOMCTBA:
e Property PageHeihgt:Integer;
e Property PageWidth:Integer;
BriBon mHoOpManuu Ha medarh, TaK K€ KaK U Ha JUCIUIEH, OCYILIECTBIISIETCS
yepes CBOWCTBO —
e Property Canvas:TCanvas;
Hayano u xoHen nevyatu gucta OyMaru oCylIeCTBISETCS C TOMOUIBI0 METOJIOB:
Procedure BeginDoc,
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Procedure EndDoc;

Cnenyer 3amMeTuTh, 4YTO WCIIOJNB30BaHWE OOBeKTa Printer mns medaTw
JOKYMEHTOB JOCTaTOYHO CJIOKHO M HEONpPaBJIaHHO. MHOTHE KOMIIOHEHTHI UMEIOT
cBou Metoasl nevaru, Hanpumep TcustomForm, TCustomRichEdit, TChart. [lns
neyatu ke u3 Delphi 7oKyMEHTOB MOXXHO HCIOJIb30BaTh YK€ T'OTOBBIE 3arOTOBKH,
Harpumep COM—cepBep npuioxeruss Word.Application.

25. MEJKITPOTPAMMHOE B3AMMOJIEMCTBUE

B omnepanumonnoit cucreme Windows Kaxmoil mporpamme BBIICNIAETCA
OTpe/eNIeHHbI y4acTOK OINEpaTHUBHOM MaMsITH U HUKakas Jpyras mporpamma He
MOXKET HU MPOYUTATh, HU 3alUCaTh TyJa KaKyr—JI1100 uHpopMaIuio. ITO 3aluiiacT
paboTy KaXaoW NPOrpaMMbl OT BIWSHHS W3BHE, OJHAKO M TPUBOJUT K
OTpeAeNIEHHBIM TPYIHOCTSAM MPU OPTaHU3AIMHA MEKITPOTrPAaMMHOTO B3aUMOCHCTBHS.
OnmuH n3 cnoco0oB mepeaaun HHPOPMAIMH MBI YK€ PacCMOTPENH B TPEIbITYIIEM
pasjene — 3To ucrnoiab3oBanue Oydepa oomena ClipBoard. Takoii coco0 oOmeHa
MOKHO pPEaTn30BaTh TOJHKO Ha ofHOW MammHe. Ceiiyac pacCMOTPUM HEKOTOPHIC
Jpyrue crnocoObl B3aUMOACHCTBUS 3a/1a4.

25.1. Oomen coobuenuamu

[Tocbuika coOOIIEHUM — 9TO ECTECTBEHHBIM CIOCOO CBSI3M  MEXKIY
nporpaMmmamu B Windows. B Delphi Bce yuacTHHUKM OOMEHa JOJKHBI OBIThH
HacienHukamu kiacca TWinControl, T.e. OkHaMH, y KOTOPBIX €CTh CBOM HOMEpPA WU
muckpuntopbl. Clenyronmii  nmpuMep TMOKa3bIBaeT, KaK HAWTH  3ammylIeHHOe
MPUJIOKEHHE C TJIABHBIM OKHOM Server:

Var Svrh:THandle;
Begin
Svrh:=FindWindow(nil, ’Server’);
If Svrh=0 then ShowMassage(’CepBep He HailiieH’);

[lepenats coobIIEHNE OKHY MOYKHO C TOMOIIBIO (DYyHKITHH

Function SendMessage(Hwnd:HWND; Msg:Cardinal;, WParam,

LParam:Integer):LongBool;
3nece Hwnd — Homep okHa, Msg — kox komanbl, WParam u LParam — napamerpsl,
KOTOpBIE TMEpealoTcsl OKHY. OJTa (YHKIUS OXHUIACT OKOHYAHUS O0OpaOOTKH
NEpPelaHHOr0 COOOIIEHUS M BO3BpamlaeT ero pesyibrar. [pyras dyHKuus
PostMessage nMeeT Takue k€ mapaMmeTpbl, HO OHa HE KJIET OKOHYaHUsi 00paboTKu
MOCJIAaHHOTO COOOIICHMs, a JIUIb COOOIIAeT O TOM, CMOIJIa JIM OHa IOCTaBUTH
COOOIIECHUE B OYEPEIb.

Jlns co3panus oopadborunka Windows cooOimeHuit Hy>)KHO B KJIacce OOBSBUTH
METOJI C IUPEKTUBON message U yKazaTh HOMep oOpabaTeiBacMoil komanibl. Kak
BUJTHO M3 CITUCKA MMapaMeTpoB (PYHKIIMU MOCHLIKA COOOIIEHNUS, KAKIOMY OKHY MOXKET
ObITh epeaano He Oosee 8 OallT nuHpopmaruu. s nepegaun 60IbIIETO KOTHUECTBA
uHbOpMaIUU MOXHO Kcmoib3oBaTh komanay WM _COPYDATA.

PaccmoTpum npumep co3gaHus cepBepa ¢ UMEHEM Server, KOTOPhId KaKIoMY
KJIIMEHTY MochUIaeT MHPOPMAIMIO O TEKyIIeM BpEeMEHM Ha cepBepe. B mpumepe
UCIIOJIb3YIOTCS CEAYIOIINE TUIIBI:
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TMsg = packed record // Tum cooGmeHus
hwnd: HWND; // Yka3arens Ha OKHO, KOTOPOMY MTOCBIJIAETCSI COOOIICHHE
message: UINT; // Kox cooOrienus
wParam: WPARAM; // W napamerp
|Param: LPARAM; // L napameTtp

time: DWORD; // BpeMs MOCBIIKA COOOIICHUS

pt: TPoint; // KoopauHaThl MBI B MOMEHT OTIPABKH COOOIIEHUS
end;

TCopyDataStruct=record // CTpykTypa nepenaBacMbIX JaHHBIX

dwData: Integer; // TIpsimo niepenaBaembie 4 Oaiita

cbData: Integer; // InuHa mepeaBaeMbIX JaHHBIX

IpData: Pointer; // Yka3zaTenb Ha Hayajo repeiaBacMbIX JJAaHHBIX
end;

Texkct npumepa:
// Tekct (paitna mpoekTa cepBepa
Program server;
Uses Forms, windows,
userver in 'userver.pas' {Forml}, // Bkiatouenue B npoekt moayisa Userver
Udatal in 'Udatal.pas' {DataModulel: TDataModule};
// TloakIrOYeHNE MOTYJIS TaHHBIX
Type TNewObject=class // O0bsBIsIEM HOBBIN KJIacc
// OnipepensieM KJIaccoBbIii 00pabOTUUK COOOIIEHUI TSl cCepBepa
class procedure AppMsgHandler(var Msg:TMsg; var Handled:Boolean);
end;
{$R *.res}
class procedure TNewObject. AppMsgHandler;
var i:Integer;
ClientWnd:Thandle;
Begin
ClientWnd:=THandle(Msg.WParam); // Ilonydaem HOMep OKHa KIMEHTa
if Msg.message=WM_ST then Begin
for i:=0 to MaxClient-1 do Begin
if TimeClientList[i]=0 then Begin
TimeClientList[i]:=ClientWnd;
// 3anmoMrHaeM HOMEp OKHA B CITUCKE KJIMEHTOB
Handled:=True;
exit;
end;
end;
end;
if Msg.Message=WM_UT then Begin
for i:=0 to MaxClient-1 do Begin
if TimeClientList[i]=ClientWnd then Begin
/'Y nansieM KIWeHTa U3 CIUCKa
TimeClientList[i]:=0;
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Handled:=True;
exit;
end;
end;
end;
end;

var i:Integer;

begin

// OQuuIaeM CIUCOK KJINEHTOB
for i:=0 to MaxClient-1 do TimeClientList[i]:=0;

// PerucTpupyeM B CUCTEME HOBBIC KOJIbI COOOIICHHH JIJIT OKOH

// KoJt coenMHEeHHsI C CEpBEPOM
WM_ST:=RegisterWindowMessage("WM_ST");

// Kox oTcoeuHeHHS
WM_UT:=RegisterWindowMessage('"WM_UT");
Application.Initialize;

/I Onpenensiem oo6padoTunk Windows cooOiieHus aJisi cepBepa
Application.OnMessage:=TNewObject. AppMsgHandler;

// Co3naeM GpopMbl
Application.CreateForm(TForm1, Form1);
Application.CreateForm(TDataModulel, DataModulel);

// 3amyckaem 00pabOTUMK cOOOIIEeHUH cepBepa
Application.Run;
end.

// TekcT MOYJIsi TAaHHBIX

Unit Udatal;

interface

uses SysUtils, Classes;

type
TDataModulel = class(TDataModule)
end;

// OnpenenseM ri1o0anbHbIe IEpEMEHHbIE U KOHCTaHThI CepBeEpa

var
DataModulel: TDataModulel;

WM _ST,WM _UT:THAndle;

const maxclient=64; // MakcumaabHOE YHCIIO KIMESHTOB

var TimeClientList:Array[0..maxclient] of integer;
implementation

{$R *.dfm}

end.

// Texct Mmoxyiist (hopMBI cepBepa

Unit userver;

interface

uses Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,

Forms, Dialogs, ExtCtrls,Udatal;
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Type
TForm1 = class(TForm)
Timerl: TTimer;
procedure Timer1Timer(Sender: TObject);
end;
var
Forml: TForml;
implementation
{$R *.dfm}
// Meron 06pabOTKH TUKOB TaliMepa cepBepa
Procedure TForml.Timer1Timer(Sender: TObject);
var dt:TDateTime;
i:Integer;
cds:TCopyDataStruct; // CtpykTypa nepenaBaeMbIX JaHHBIX
begin
dt:=Now; // OnipenensieM TeKylIlee BpeMs
cds.chData:=sizeof(dt); // 3anmoMuHaeM JUIMHY NepeaaBaeMbIX JaHHBIX
cds.lpData:=@dt; // 3amoMHHaEM yKa3aTesb Ha MepejlaBacMble TaHHBIC
for i:=0 to MaxClient-1 do Begin
if TimeClientList[i]<>0 then
// TlockllaeM JaHHBIE BCEM 3apETUCTPUPOBAHHBIM KIMEHTaM
SendMessage(TimeClientList[i], WM_COPYDATA,Self.Handle,
LongInt(@cds));
end;
end;
end.

// TexcT Moayast GOPMBI KITMEHTa
Unit Uclient1;
interface
uses Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Forms, Dialogs, StdCtrls, Buttons;
Type
TForml1 = class(TForm)
SpeedButtonl: TSpeedButton;
Labell: TLabel;
Label2: TLabel;
procedure SpeedButton1Click(Sender: TObject);
procedure FormCreate(Sender: TObject);
private
// Meton o6pabotku coobueanst WM _COPYDATA nns knuenrta
procedure WMCopyData(var msg:TMessage);message WM _COPYDATA;
end;
var
Forml: TForml;
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WM _ST,WM_UT:THandle;
implementation
{$R *.dfm}
/I Tekct metoga oOpaboTku coodmenus WM _COPYDATA
Procedure TForm1.WMCopyData(var msg:TMessage);
var dt:TDateTime;
Begin
if PCopyDataStruct(msg.LParam)”.lpData <> nil then Begin
dt:=TDateTime(PCopyDataStruct(msg.LParam)”.lpData’);
// BeiBoguM Ha (opMy KIIMEHTa BPsIMS, TIepeIaHHOE CEPBEPOM
Label2.Caption:=TimetoStr(dt);
end;
end;
Procedure TForm1.SpeedButton1Click(Sender: TObject);
var ServerHandle:THandle;
begin
// TlomygaeM HOMEp OKHa cepBepa
ServerHandle:=FindWindow(nil,'server');
if ServerHandle<>0 then Begin
if SpeedButton1.Down then Begin
// TloceutaeM cepBepy cooOIIeHUE JI YCTAaHOBJICHUS C HUM COECIMHEHUS
PostMessage(ServerHandle, WM_ST,Integer(Self.Handle),0);
SpeedButton1.Caption:='Coequnenue ecTn!';
end
else Begin
// TlocwutaeM cepBepy cooOIeHre O MPEKPAIEHUN C HUM CBS3U
PostMessage(ServerHandle, WM _UT,Integer(Self.Handle),0);
SpeedButton1.Caption:='Connect’;
Label2.Caption:="";
end;
end;
end;
Procedure TForml.FormCreate(Sender: TObject);
Begin
// PeructpupyeM B cuCTeMEe HOBBIE KOJbI COOOIIEHUI CO CTOPOHBI KIHMEHTa
WM_ST:=RegisterWindowMessage("WM_ST");
WM_UT:=RegisterWindowMessage('"WM_UT");
end;
end.
Buj okHa KJIMeHTa MOXKET OBbITh CIEIYIOLIUM:
RN s i e e e 1

|Coanumarme ecTel  Bpema cepeeps: 145713

Puc.25.1. Bun ¢popmsl kiineHTa
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25.2. /lunamuueckuii 00MeH 0aGHHBIMU

Juunamuueckuii ooMeHn nanubiMu (Dynamic Data Exchange — DDE) siBnsiercs
OJIHUM U3 MEPBBIX NPOTOKOJOB oOMeHa naHHbIMH B cucteMe Windows. Ha ero
ocHoBe ObuTH co3aanbl poTokoiabl OLE (Object Link and Embedding — cBsizpiBanus
U BHEJpEHHS 00BEKTOB) cHavana Bepcuu 1.0, a 3aTem 2.0.

[Ipunoxenus, wucnonsdyromme DDE, pasgensiorcs Ha J1BE KaTeropuw:
KJIMEHTBI, KOTOPBIE 3a/1al0T BOIIPOCHI, U CEPBEPHI, KOTOPbIE Ha HUX OTBeyaroT. O0a
y4acTHUKA Mpollecca OCYIIECTBISAIOT KOHTaKkThl (Conversations) 1o onpeaeaeHHbIM
temaM (Topic), 1 B paMKkax TeMbl IPOU3BOAUTCS OOMEH 3JIEMEHTaMHU JaHHbIX (Items).

JIns co3maHus cepBepa Ha CTpPAaHUYKE KOMIIOHEHT System HMEIOTCsS JiBa
komnoneHTta: TDDEServerConv u TDDEServerltem. i mosydenus nocryma K
cepucy DDE—cepBepa KIMEHTY HYKHO 3HATh HECKOJIBKO IMapaMeTPOB:

e wums cepBuca (Service Name) — 3T0 UMS IPUIIOKEHUS (cepBepa) ¢ MyTeM K HEMY;
e ums Tembl (Topic Name);
e uMs 2semMeHTa AaHHbIX (Item Name).

O6nexkt TDDEServerltem cBszeiBaetcs ¢ TDDEServerConv u onpezensier, 4to
oynet nepecbuiatbest o DDE. [{ns storo y Hero ecth cBoiicTBa Lines u Text. [lpu
U3MEHEHUM 3HAYEHHM OTUX CBOWCTB MPOMCXOAMT ABTOMATUYECKas IMEpechlIKa
OOHOBJIEHHBIX JAHHBIX BO BCE MPUIIOKEHUSI—KIHUEHTBI, KOTOPHIE YCTAHOBHIIU CBS3b C
cepBepoM 1o JaHHoM Teme. OOpaboTka COOOLIEHUH OT KIMEHTOB MPOU3BOJUTCS B
obpadoTumnke coobiTuss OnPokeData o6wekta TDDEServerltem.

Jlns  co3manust kiuMeHTa wucnonb3yiorcs kommoHeHTl TDDEClientConv u
TDDEClIlientltem. VYcraHoBieHHE CBS3M C CEPBEPOM BO BpeMs BBHIIOJIHECHUS
nporpaMMmsel ocymiectsisiercss meroaoM SetLink ¢ mepenaueld emy MMeH cepBuca u
tembl. [lepemaua nmaHHBIX cepBepy ocymiecTBisiercss meronoM PokeDatalines ¢
nepenadyeld MMEHHU JJIEMEHTa JAaHHBIX U COOCTBEHHO caMmuX AaHHbBIX. [lomydenue
JaHHBIX OT CepBepa MPOUCXOTUT B MeToae o0paboTku coOwitus OnChange obbekTa
TDDECTIientltem.

25.3. Coemecmnoe ucnonv3oeanue oouieil namamu

Omneparonnas cucteMa Windows BBIIENAET KaXJAOMY MPUIOKEHUIO CBOMN
YYaCTOK ONEPATUBHOM MAMATH, KOTOPBIM HENOCTYIIEH HHUKAKOMY JIPYyTOMY
MPUIOKEHUIO. DTO TO3BOJSET CYIIECTBEHHO MMOBBICUTh HAJEKHOCTh Pa0OThI Kak
CaMO¥ ONEpPallMOHHOM CHUCTEMBI, TaK M BCEX MPUIOKEHHUH, TaK KaK OHU HE MOTYT
BIIUATH JIpYT Ha Apyra. OAHAKO 3TO YCIOKHSIET MEXKIPOrpaMMHOE B3aUMOJICHCTBUE.
OmHrMM W3  BapuUaHTOB  OpPraHU3alMd  TAaKOTO  B3aUMOJCWCTBUS  SIBIIACTCS
WCIOJIB30BAHME BUPTYaJbHOM TMaMATH. TakoW BHJ IAMATH  HCIOJIb3YETCH
OMEpPALMOHHON CUCTEMON MpH OrpaHUYEHHOW (U3HUECKOW MaMsTH KOMIIbIOTEpa.
CucremMa MMeeT B CBOEM paCIOPsDKEHUM TaK Ha3bIBaeMbI (ain moakadku (B
cucreme Windows 98 »sto daitn win386.swp, B cucreme Windows NT/XP —
pagefile.sys). C ero mnomompio cuUcTeMa MPOU3BOJUT CTPAHUYHYIO TEPEKauKy
namsaTb—haiin u daitn—namate. HeakTuBHBIE IPOrpaMMbl BBITECHSIOTCS Ha JIHCK, a
aKTUBHBIC TOMENIAIOTCS B (DU3MYECKYIO0 TMaMATh KommbloTepa. Korma mamstu B
KOMITBIOTEpE HE XBATaeT, TO MOXXHO HAOIIOJaTh MOCTOSHHYIO padOTy >KECTKOIro
JTMCKA TI0 TIEPEMEIIICHUIO TAHHBIX M3 TaMATH B (Dailsl moaKauKu U 00paTHO.
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Taxoii daitn MoxkHo co3zgath U B Delphi—nporpamme ¢ momoinsio GyHKINN

Windows API (Application Interface):

e C(reateFileMapping — coznanue ¢aiina moaKauKu;

o MapViewFile — mony4yeHue n0cTyna K JaHHBIM (paiina;

o UnMapViewFile — npexpaiiieHne 10CTyIa K TaHHBIM (aiiia moIKauKy.

B pasHbpIX NpUIOKEHHUSIX AJII COBMECTHOTO HCIIONBb30BAHMS MaMATH HYXHO
3aJaBaTh OJMHAKOBbIE MapaMeTpbl A 3TUX (QyHKuuidi. Mbpl He OyaeM ONMUCHIBATH
IpaBWjia HMCMHOJb30BaHUS 3TUX (YyHKIHMH. OJHAKO OTMETHM, YTO JMHAMHYECKas
naMsITh MPAKTUYECKN HE UMEET OTpaHUYCHHI Ha pa3Mep U ee CIeIyeT UCI0Ib30BaTh,
Hanpumep, npu 0opadoTke 60IbIIMX U300pakeHuil B kaprorpaduu. Kpome toro, Tak
Kak (haiii moAKaYKy MOKET MOUYTH BECh pacmojarathecsi B oneparuBHoi mamstu [1K,
TO paboTa ¢ HUM OYJET OCYIIECTBISITLCSA ropa3o ObIcTpee, YeM C OOBIYHBIM (haiIoM.

25.4. Kananwo

IIporokon DDE yxe mnepexun mepuos CBOEro paclBeTa, HA CMEHY €My
npumien cereBoil mporokoa NDDE (NetWork DDE), onnako u emy yke npuiiien Ha
CMEHY MEXaHHW3M KaHaJoB — pipes. DTO OCHOBHOW MNPOTOKON pPabOTHl KIUEHT—
cepBepHbIX mpuioxkeHuit s Microsoft SQL Server. Kanam mMoXHO TpeACTaBUTH
cebe Kak cpemy, uepe3 KOTOpYyl0 OOMEHHMBAIOTCS JBa NpWIOKeHUs. bynem
paccMaTpuBaTh TOJIBKO MMEHOBAHHBIE KaHAJIbI, T.€. UMSI KaHasa SIBJISETCS OJHUM JUIs
BCEX MPUJIOKEHUH, YUACTBYIOIIMX B 0OMeHe JaHHBIMU. MIMs KaHasa 3anuchiBaeTcs B
cootrBeTcTBHM C corjamieHueM UNC (Universal Naming Convention). OHO MOXeT
BBITJISZIET TakK: \\<uMs cepBepa>\<kaTajior>\<ums KaHayia>.

Jlnst cozmanus cepBepa ucnonb3yercs cnernuanbias Qynkius Windows API —
CreateNamedPipe. KiineHT nonkitodaercss K yXe CO3JaHHOMY KaHally C MOMOIIBIO
¢yuxun ConnectNamedPipe. JlanpHeiimas paboTa ¢ KaHaJIOM HAIOMHHAET padoTy
¢ 00bryHBIM (haiiiom. J{ist aToro ucnonssytorcs pynkiun ReadFile u WriteFile.
OTtkmouenue ot kaHana ocymectBisercs Gynkiueit DisConnectNamedPipe.

Kanansl xoporo mpucrnocoOsiensl st paboThl B JIOKAIBHON CETH, OHAKO B
TII00ATBHBIX CETSIX UCTIONB3YETCS IPYTOod MEXaHU3M B3aUMOACUCTBUS MPHIIOKEHUN —
COKETHI.

25.5. Coxemut

CokeTsl OTIMYAIOTCA OT KaHAJIOB TEM, YTO MOJAJEPKMBAIOT paboTy Bcex
IPOTOKOJIOB rio0anbHOil cetu Internet. OOmEenpUHATON M CTaHIAPTU30BAHHOM Ha
MEXIyHapOJAHOM YPOBHE SBIISIETCSI CEMHUYPOBHEBAsI MOJIENIb CTPYKTYpPhI MPOTOKOJIOB
CBSI3M IIOJ Ha3BAaHUEM Modenb g3aumooeticmeus omkpvimuix cucmem (Open System
Interface — OSI). Ha kaxaoM U3 ypoBHEH, OT MEPBOro — (PU3UYECKOIO 10 BBHICHIUX
yYpOBHEH, pemiaeTcss CBOM KpYT 3aJad M HCHOJB3YIOTCS CBOM WHCTPYMEHTHI. Poib
KaXJ0r0 YpOBHS — MPEIOCTaBIATh ONPEICIICHHBIM HMHTEpQENC MPOTOKOJIaM
cienyroero ypoBHs. llepeuncium 3Tv ypoBHHU:

1) ¢usnueckuii — Ha HEM HPOUCXOIAT NMpeoOpa3oBaHHE OUT B AIIEKTPOMArHUTHBIN
CUTHAJI TP Tiepeaade aHHbIX U oOpaTHOE mpeodpa3oBaHUe MPH MpUEeMe. 31eCh
BCE peaJu3yercs amnmnaparHo, MporpaMMHble HHTep(Eerchl U MPOTOKOJbI
OTCYTCTBYIOT;
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2) KaHAIBHBIA — OOECTICYMBAET CBSI3b MEXKIY (DU3UIECKUMHU YCTPOUCTBAMH B paMKax
OJIHOM CETH;

3) ceTeBoi — 3TO yPOBEHb MEKCETEBOTO OOIIICHUS;

4) TpaHCHOPTHBIA — ATO YPOBEHb MOJAJEPKKU HHTEpHET—POoTOKONOB (IP). OcHOBY
3TUX NpoTokoJioB cocTaBisstoT TCP (Transmission Control Protocol) u UDP (User
Datagram Protocol);

5) ceccHOHHBIN — 00ecreunBaeT yInpaBjieHHe IUaJIoroM ABYX B3aUMOJECUCTBYIOIIMX
CTOPOH;

6) mpeACTaBICHUN — HAa HEM pellaeTcs 3ajavya NnpuBeAeHUS (OpMaTOB JAHHBIX K
dbopmaram, MOHATHBIM MPUIIOKEHHSIM BBICIIIETO YPOBHSI.

7) NPUIOKEHUH — HA HEM MPWIOKEHUS OOMEHUBAIOTCS JAHHBIMU IO TJIOOATBHOU
CETH.

CokeThl HaxXoAsATCA HaJl TPAHCHOPTHBIM YPOBHEM, a HAJ HUMH — IMPOTOKOJIbI
CEaHCOBOI'0 YPOBHSI, KOTOPbIE OPUEHTUPOBAHBI HA PEIICHUE KOHKPETHBIX 3a]a4 WU
cepBucoB Murepnera. Hanmpumep:

e FTP — cepBuc nepenauu aityios,
e HTTP — cepBuc nepenauun runepTeKCcToBhIX cTpanndek (MHTepHET—CTpaHumI),
e SMTP u POP3 — cepBuCHI 31€KTPOHHOU MOYTHI U T.1I.

CokeTpl TO3BOJISIIOT, HE BIABasCch B JeTaNM TNepenadun uH)opmaimwy,
oOecrieuynBaTh pelieHre OOoNBIIOro Kpyra 3ajnad, ucnoib3ys WHrepHeT. CoKeTsl
IPEICTABISAIOT COOOM MOJENb OJJHOTO KOHIA CETEBOTO COEITMHEHHS.

B Delphi umeercst orpoMHbI BBIOOp CPEACTB 71l padOTHl HA YPOBHE COKETOB.
Bo—nepBrix, MOxkHO BrpsMylo ucnoib3oBath Windows API. Bce mpouenypst u
byHkuuu st 3Toro gaHel B moayne WinSock.pas. Hcropuuecku mnepBbIMU
KoMIoHeHTamMu JiJig pabotel ¢ coketamu OblTu TClientSocket u TServerSocket. Ux
onucanue pgaHo B wmoxayie ScktComp.pas. Ho B mnocinemnux Bepcusx Delphi
nosiBIIINCh Oosiee  yHuBepcaibHble KommoHeHThl TTCPClient, TTCPServer u
TUDPSocket (Moxynb Sockets.pas). OnHOBpeMEHHO B MAIMTPe KOMITIOHEHTOB Delphi
MOSIBUJIUCH T1eJTble cTpaHuIlbl KoMrnoHeHTOB Indy (Internet Direct).

Mexanu3Mm CoeqMHEHUs MPHU MOMOIIM COKETOB cieayromuil. Ha kimeHTckom
KOHLIE CO3/1a€TCi COKET, M HHHULIHMAINA3AlMU CBSI3M €My 3aJaercs NyTh K
CEpPBEPHOMY COKETY, C KOTOPhIM Mbl XOTMM YCTAHOBHUTH COeJMHEHuEe. B ceTsix
TCP/IP myTh 3amaercs OByMs MapaMmeTpamMu: aJpecoM WM PaBHOLICHHBIM €My
MMEHEM XOCTa M HOMEpPOM mopra. XOCT — ATO CHCTEMA, B KOTOPOM 3aIlyLICHO
MPUJIOKEHHE, COoJepKallee COKeT. Alpec XocTa 3aJaeTcs B BUAE 4deThipex HU(p B
nuana3zone ot 0 go 255, pa3aeneHHbIX Toukamu. Bmecto ajnpeca MOKHO 3a71aTh UM
xocta corjmacHo mpaBuigamM UNC (Universal Naming Convention), Hampumep
http://bsuir.unibel.by. CooTBeTcTBHE aapeca U HMEHH XOCTa TOJJICPKUBACTCS
crienrasibHBIM cepBucoM DNS (Domain Naming System). Y koMIlOHEHTa KJIMEHTa
ajpec ceppepa 3amaercs aAByms cBorictBamu: Address u Port. Ha cropone cepsepa
3ammycKaeTcsi CBOM COKeT, KOTopblii mpociymmuBaer (listening) cocrtosHue mopTa
ces3u. Ilocne monmydeHust 3ampoca OT KIHMEHTa YCTAHABJIMBAETCS  CBS3b.
OnHOBpPEMEHHO Ha CEpPBEpPE CO3AACTCS HOBBIM COKET Ui IPOJOJIKEHHUS
MPOCITYIITUBAHMUS.
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B 3akimoueHrne MOXKHO CIENIaTh BBIBOJ, YTO COKETHI — 3TO OCHOBA CO3/IaHUS
WNuTepueT—npunoxeruit uam Web—ciyxo.

26. TEXHOJIOI'USA COM

Mopenb 00bekTHBIX KoMITOHEHT — COM (Component Object Model) siBisiercst
0a30BOMl TEXHOJOTHEH orepanroHHOW cucteMbl Windows. OTo nanbHeMIIee
pazsutue TexHosnoru DDE, a 3atem u OLE. Texnonorusst COM mnpeacraBisieT co0oit
CTPOTO perjiaMeHTHPOBAHHYIO CHEUU(UKALNIO, OMPEACNAIONlyl0 TpeOOBaHUA K
B3aMMOJCHCTBYIOIUM IporpammaM. OHa MO3BOJSET JIETKO OOIIATHCS MPOTPAMMAM,
CO3/IaHHBIM Ha PAa3HBIX $3bIKaX MPOrPAMMHUPOBAHUSA M BBIMOJHSIOMIUMCA Kak Ha
OJTHOM, TaK ¥ Ha Pa3HbIX KOMIBIOTEPAX.

KiroueBbIM MOMEHTOM, Ha KOTOpoM OcHOBaHa Mozens COM, sBusercs
NMOHsATUE UHTEpPelica.

26.1. Humepdgeiic

Untepdeiic — 310 ompeneneHUe METOJOB U CBOMCTB, KOTOPHIE MOTYT OBIThH
peasM3oBaHbl KjaccoM. Bce wMetomasl B uHTepdeica paccMaTpHBAIOTCS Kak
BUPTyaJIbHBIE W aOCTpakTHBIE IO oOmpeaeieHnto. llepBoHAYAIBLHO OMpEIeICHHBINA
uHTEppeiC Helb3s HU3MEHATh B JajbHedmem. Jro0oe BHeceHWE H3MEHEHUH B
uHTepdeic maer yxke apyroi wunHtepdeiic. Kaxaplii unTepdelic onpenensercs
criennalibHbIM, ri00anbHbeIM uieHTudukaTopoM — GUID (Global Unique IDentifier)
— IIeCTHaaUATHOaNTOBBIM yucioM. Jiia untepdeiicoB Takol UACHTUPUKATOP HOCUT
HazBanue [ID (Interface Identifier). B Delphi npu Haxxatuu knaBum Ctrl+Shift+G
HoBeIi GUID ¢dopmupyercs aBToMaThyecku IO CHEIHAIBHBIM IIpaBUiIaM,
uckimoyaromuM  noBropenne  3HadeHus — GUID-a.  UHrepdelicet  moryt
HacienoBatbes. [Ipapomutrenem Bcex wuHTepdericoB sBisercs [UnKnown —
Hens3BecTHRIM. B Windows oH ompezienieH cieayromum oopa3om:

Type IUnknown = interface
['{00000000-0000-0000-C000-000000000046}'] / GUID unrtepdeiica
function QueryInterface(const IID: TGUID; out Obj): HResult; stdcall;
function AddRef: Integer; stdcall;
function Release: Integer; stdcall;
end;

[lepBas ¢yHKIMSA MOTyYaeT B Ka4e€CTBE BXOJHOIO MapameTpa WAeHTU(dUKATOP

uHTepdeiica. Ecnu peanuzaius Takoro uatepdeiica cymecTByer, To QyHKIHS:
a) BO3BpalllaeT CCHUIKY Ha Hero B napamerpe Obyj;
0) Bb3bIBaeT Meto, AddRef momyuennoro unrepdetiica;
B) Bo3Bpamaert 0.

B npotuBHOM cityuae gynkius Bo3pamaeT ko omuoku — ENOINTERFACE.

Oynkius  AddRef yBennuuBaeT cueTyk CChUTOK Ha MHTEpdeiic Ha eTuHUILY
¥ BO3BpAIlae€T HOBOE 3HAUCHUE CUETUMKa, a GyHKIms Release yMeHbIaeT 3Ha4CHHE
CYeTUMKA CCHUIOK Ha WHTepdeldC Ha EAWHHWIlY W BO3BpAIIAET HOBOE 3HAYCHHE
cuetunka. [IpM JOCTHKEHWUM CUETYMKOM HYJIEBOIO 3HAYCHUS OHA JIOJDKHA
0CBOOOJIUTH MaMSITh, 3aHATYIO peaiin3anuei uuTepdeiica.
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B wmogyne System.pas o0bsaBinen kinacc TlInterfaceObject, peanusyromuii
uatepdeiic [Unknown m ero meromel. Kpome Ttoro, mommepkka wuHTEp(deEiicoB
peanu3oBaHa B 6a3zoBoM kiacce TObject.

Peanuzaumeit untepdeiica B Delphi Bcerna Bwictynaer kiacc. Jnst atoro B
OOBSIBJIEHMH KJjlacca HEOOXOJMMO yKaszaTh, Kakue HUHTep(helchl OH peau3yer.
Hanpumep:

Type TMyClass=Class(TComponent, IMylInterface, IMy2Interface)

// Peanuzaiyst METOI0B

end;
B nannom mpumepe knacc TMyClass siBnsiercsa HacnennukoM kiacca TComponent u
oH peanusyer nBa uHTepdeiica: IMyllnterface u IMy2Interface. Takum o6pazom,
KJIacC TOJJIEP’KUBAET MHOYKECTBEHHOE HaCJel0OBaHUE HMHTEPPEHCOB U €AMHUYHOE
HacyeqoBaHue kiaccoB. Korma kmace peanusyer uHTepdeiic, OH OTBETCTBEHEH 3a
peayin3alui0 BCEX METOJOB HE TOJBKO 3TOro MHTEpdeiica, HO U METOJIOB BCEX
npenkoB uHTEpdeiica.

Nmsa unTepdeiica nmpuHATO HauuHATH ¢ OyKBbl «I». 3aperucrpupoBaHHbIE B
cucteMme IID wu wumena wuHTepdelcoB XpaHATCA B BETKE peecTpa —
HKEY CLASSES ROOT\Interface.

26.2. COM—cepeep

COM-—cepBep — 3TO cheuuaibHbIM 00pa3oM O(GOPMICHHOE M 3apETUCTPHU-
pPOBaHHOE MPUJIOKEHUE, KOTOPOE TMO3BOJISIET KIMEHTaM 3alpalliuBaTh CO3JAaHHE
peanu30BaHHBIX B cepBepe 00beKTOB. CepBep MOXKET ObITh BBIMOJIHEH B BHUAE JTHMOO
nuHaMmudeckon ouonunorexu (*.dll), mubo ucnonnsemoro daitna (*.exe).

Cepep B Buzue dll Bcerga BbIMOJHSETCS B aJpPEeCHOM MPOCTPAHCTBE
aKTUBU3UPOBABIIETO €ro MpuiaokeHus. [Ipu 3ToM mpou3BOAUTCS OBICTPHIA BHI3OB
METOJI0B, HO OH MEHEee HaJIe)KEH, TaK KaK HE 3alllMIIEeH OT OITMOOK BBI3BIBAIOILIETO €r0
IPUIIOKEHUS.

Cepsep B BuJie exe (haiisia npeacrabiisieT co00i 0OBIUYHBIN UCIIOTHAEMBIN (aiin,
B KOTOPOM peaju30BaHa BO3MOXHOCTh co3aaHusg COM-—o00BEKTOB MO 3ampocy
kinuenTta. [IpumepoM Takoro cepBepa MOXET Ciyx)uTh maker Microsoft Office,
NpUIOKEeHUS KoToporo sBisitoTcss COM—cepBepaMu.

COM peanuzyeT MEXaHU3M aBTOMAaTHYECKOI'O MOMCKAa CEPBEPOB IO 3aIpPOCy
kmuenta. Kaxaeiii COM-—-00bekT umeeT yHHKaNbHBIA unaeHtuduxatop Class
Identifier (CLSID), moctpoennsiii Tak ke, kak u GUID. Bce COM-00beKTHI
peructpupytorcss OC Windows B Betke peectpa HKEY CLASSES ROOT\CLSID.
JIist Kaxaoro cepBepa 37ech MPOMUCHIBACTCA MHPOPMALIMS HYKHAS I HAXO0XKJICHUS
U 3arpy3Kd €ro MOJYJis, COOTBETCTBYIOIIEE «IPYKECTBEHHOE» WMS WIH
Programmatic Identifier (PROGID).

CepBepbl B BHJI€ HCHOJHSAEMbIX (haliJIOB aBTOMATUYECKU PETUCTPUPYIOTCS B
CUCTEME IpH MEPBOM 3aIyCKe IporpaMmbl Ha kommbtotepe. s peructpamuu DLL—
cepBepoB Hcnoab3yeTcs nporpamma Regsvr32 u3 cucrembl Windows unu nmpoueaypa
RegisterCOMServer u3 nocrasku Delphi.

Windows — MHOrosagayHass U MHOTOINOTOYHAs cpefla C BBITECHSIOIICICS
MHOr03a1a4HOCThI0. J{511 COM 3TO 03Ha4aeT, 4To KIUEHT U CEPBEP MOTYT OKa3aThCs
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B Pa3HBIX MpPOIECCaxX WM MOTOKaX W HYKHO OOECHeYnTh OOpaIieHue K CepBepy

MHOXECTBa KJIMEHTOB B Hempenckazyemoe BpeMs. Texnonoruss COM pemaer 3ty

npoOJjieMy ¢ MOMONIBI0 «KOMHAT» (Apartments), B KOTOpbIX BbIoOHsSOTCS COM—

kiueHTel 1 COM—cepBepbl. Komuarel ObiBatoT opHomnoTounble (Single Threaded

Apartment — STA) u mHoronotounsie (Multiple Threaded Apartment — MTA).

IIpu STA COM co3naer HEBUAMMOE OKHO W TPH BBI30BE JHOOOTO MeEToja
COM-—cepBepa Windows mocbutaeT coOOIIEHHE ITOMY OKHY C MOMOUIbI0 (QYyHKIUU
PostMessage. Takum o0pa3om, oOpaszyercs ouepeab COOOMICHWH il JaHHOTrO
cepBepa. ITO MO3BOJIAET HE 3a00TUTHCS O CHHXPOHMU3AIMU METOJIOB U MPU 3TOM HET
OMAaCHOCTH OJHOBPEMEHHOIO JIOCTYIIa HECKOJIBKUX METOA0B K OJHOMY MOJIIO.

Jlna MTA B ogHOH «KOMHATE» MOMXKET OBITh CKOJIBKO YTOJHO IOTOKOB H
00BEKTOB, HO TPHU ATOM HAAO 3a00TUTHCA O CHHXPOHU3AIMH BHI30BOB METOOB.
Pa3paboTka Takux cepBEepoB CJIOXKHA, HO OHU O00mamalT OoJjiee BBICOKUM
OBICTPOJIECHCTBHEM.

Jina EXE—cepBepOB KIMEHT M CEpPBEpP HAXOIATCS B Pa3HBIX AJPECHBIX
npocTpancTBax. JlJisi WX B3aUMOJECUCTBUS B «KOMHATE» KIMEHTa CO3]aeTCs
NpelCTaBUTENIb cepBepa — Proxy, KOTOpbIi mpeacraBiser co0oOil OOBEKT,
AKCIIOPTUPYIOIIMK 3ampolleHHbI nHTepdeiic. OQHOBPEMEHHO B KOMHATe cepBepa
co3maercs oObeKT—3ariymka (Stub), npuUHUMAIOIIMN BBI3OBBI OT Proxy H
TPaHCIUPYIOUMH HMX B BBI3OBHI cepBepa. I[lpomecc obmMeHa MeXIy KIUEHTOM H
cepBepoM HaszbiBaeTcsi Marshalling. [Ipu 3ToM KJIMEHT U cepBep MOTYT HAaXOJIUTHCS
Ha Pa3HBIX KOMITBIOTEPAX.

IIpouecc 3amycka COM cepBepa MO 3ampocy KIMEHTa IPOUCXOAUT
CJIeTYIOIIIM 00pa3oMm:

1) B peectpe mo 3amnpomeHHomy CLSID Benmercss MOHMCK 3alHMCH PETUCTPALIUH
cepBepa;

2) U3 3TOM 3aMKUCH MOJIYy4yaeM UMs UCTIOIHSIEMOr0 MOIYJIsl CEPBEPa;

3) ecnu 3TO — MCHONHAEMBIN (aiin, TO OH 3amyckaeTcs Ha BblmosHeHue. JIroboe
npunoxenne, peannsyrwmee COM—cepBep, IpU CTAPTE PETUCTPUPYET B CUCTEME
untepdeiic «padpuku oOwvekToB». Ilocne 3amycka u peructpamuun COM
MOJIy4aeT CChUIKY Ha «(haOpuKy 0O0bEKTOBY;

4) ecnu 310 — DLL, TO OoHa 3arpyxaercsi B aipeCHOE MPOCTPAHCTBO BBI3BABILETO
nporiecca u Bbi3bIBaeTcs ee (yHkius DLLGetClassObject, Bo3Bpainarorias
CCBUIKY Ha peasin3oBaHHy0 B DLL «}abpuky 00beKTOBY;

5) «pabpuka o0bekTOB» — 2310 COM-—CepBep, peanusyronii HUHTEpPdEIC
[ClassFactory. KitoueBsiM MeTo0M 3TOTO MHTEpdetica siBisiercsa Createlnstance,
KOTOPBIN M CO3/1a€T IK3EMIUISIP TpeOyeMoro 00bheKTa;

6) COM Be3biBaer Mmeron Createlnstance W mepemaeT MOMYyYEHHBIM HHTEpdEHcC
KITUEHTY.

s cozganus COM—cepepa B Delphi Hy>XHO B MEHIO IPOUTH MyTh:

File - New — ActiveX

Ha crpannuke ActiveX HaXoJATCA 3HAUKU JJIA YIOPaBJICHHUS MPOLECCOM
co3nanus paznuyHbix BuaoB COM—o006bekToB. MoxkHOo coznate COM—cepBep B BHjIE
EXE—aitna myrem nobdaBnenns COM—o0bekTa K TeKymeMy npoekTy. st co3nanus
COM-—cepgepa B Buge DLL—-0ubmmoTekn MoxHO BoIOpaTh 3Ha4oK ActiveX Library.
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O6buHo coznanue COM-—cepBepa CONMPOBOKIAACTCA CO3JAHUEM COOTBETCTBYIOIICH
OMOMMOTEKH TWIIOB, TPEIHA3HAYCHHOW MJIs JOKYMEHTHUPOBaHUS HWHPOpManuu 00
o0bekTax, uaTepdeiicax, pynkuusx u 1.4. s ee co3ganus Ha cTpaHudke ActiveX
ectb 3Hauok Type Library. TpaguuuoHHO 1 co3jgaHus OWOJMOTEK THUIIOB
npenHasHaveH s3bik onucanus uatepdeiicoB IDL (Interface Description Language).
B Delphi B kauecTBe OCHOBHOTO BapuaHTa MCIIOJIb3YIOTCSI CUHTAKCUC U OINEpaTOphI
s3pika  Object Pascal. [lns pabGoTel ¢ OMOJMOTEKOM THUIOB HCHOJIB3YETCS
CHEeIUAIbHBIA PENAaKTOpP, KOTOPBI MOXXHO HaiTth, npoias nyth Windows —
* TLB.pas Editor. bubnuoTteka co3maercs Kak OOBIYHBIN TEKCTOBBIM (halin c
pacuuupenueM Pas u okonuanmem TLB B HaszBanuu. PemakTtop THUIOB MOXET
AKCIOPTUPOBATH OMOIMOTEKY M3 TeKkcToBoro gopmara B ¢opmar IDL (nBouuHBIN),
YTO O00ECHeYMBAET UCIOJIb30BAHUE CO3JAaHHBIX OOBEKTOB B JIOOBIX JIPYTUX
npuioxenusx Windows. bubnuoTeka THUIOB JaeT BO3MOXHOCTh MPH CO3JaHUU
KJIMEHTa KOHTPOJIMPOBATH MPABWIBHOCTh OOpallleHUsT K METOJaM cepBepa elle Ha
sTane npoektupoBaHus. C Ipyroil CTOPOHBI, MOKHO HMIIOPTUPOBATH B MPOEKT
T00yr0 OMOJIMOTEKY THUIOB, 3apErMCTPUPOBaHHYIO B cucteme. s aToro ciemyer
npoitu myTh Project — Import Type Library.

27. TEXHOJIOI'USA ABTOMATHU3ALIUN

27.1. Ocnoewvt OLE Automation

Crangapr COM ocHOBaH Ha €IUHOM JIJIsi BCEX SI3BIKOB MPOrPAMMHUPOBAHUS
dbopmare TaOTUIBI, ONMUCHIBAIONICH CCBHUIKM HAa METOJbI OOBEKTa, peaanu3yIoero
uHTepdeiic. OaHaKo BbI30B METOAOB M3 3TOW TaOIMIBI JOCTYNEH TOJIBKO ISl TEX
SI3BIKOB MPOTrPaMMUPOBAHUS, ISl KOTOPBIX €CTh TPAHCISTOPHI, MEPEBOJIAIINE BECh
TEKCT MPOrpamMMBbl B SI3bIK MAIIMHHBIX KOJOB. Takoi JOCTYH K METOJaM Ha3bIBaeTCs
paHHMM  cBs3bIBaHuMeM. [Ing  ucnosb3oBaHus — Bo3MoxkHocten COM B
WHTEPIPETUPYIOMMX (CKPUMNTOBBIX) s3BIKAX NPOTPAMMHPOBAHUS, TaKUX Kak
VBScript, Java, Perl u nap., Obuna paspaborana texnosnoruss OLE Automation,
KOTOpasi MO3BOJISIET BBI3bIBATh METO/Ibl 00BEKTA HE IO aJpecy, a Mo UMEHHU.

Texnonorusi apromatuzanuu 6asupyercs Ha COM, ogHaKO HaKJIaJIbIBacT Ha
COM-—cepBepbl psijl 1ONOJHUTEIBHBIX TPEOOBAHMIA:

1. Untepdetic, peammsyembiii COM-—cepBepoM, JOMKEH HACIEAOBAThCA  OT
[Dispatch.

2. JIOJDKHBI HUCIOJIb30BAaThCS THUIBI JAHHBIX W3 4Yucia nojaaepxkuBaembix OLE
Automation (Byte, Smalllnt, Integer, Currency, Single, Real48, Real, Double,
ShortString, AnsiString, TDateTime, WordBool, Variant, OLEVariant).

3. Bce Meroasl MOMKHBI OBITH MpoIleaypaMu Wil (yHKIHSIMHE, BO3BPANIAIONAMU
3Hauenue tuna HResult.

4. Bce MeTOnbl JOJKHBI UMETh COTJIAIIEHHE O BBI30BAX, COOTBETCTBYIOIIEE
nupektuBe safecall.

[leHTpadbHBIM 3JIEMEHTOM TEXHOJIOTMM aBTOMATH3allMM SIBJIsiETCS UHTEepdeiic
IDispatch. B nem onpenenstorcs meroansl GetldsOfNames u Invoke, mo3Bosstomue
KJIMEHTY y3HaTbh, MOJJEPKUBACT JIU CEPBEP METOJ C yKa3aHHbIM MMEHEM, a 3aTeM,
€clIi METOJ TOJJIEP)KUBAETCS, BbI3BaTh ero. Takod cmocod goctyna K MeTojaMm
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HA3bIBACTCA TMO3HUM CBsi3bIBaHUWEM. [Ipu TO3AHEM CBS3BIBAHMHM HE TpedyeTcs
Hanuaue OWOIMOTEKHM THUIIOB, HO TIPH OTOM M HE TMPOU3BOJUTCS KOHTPOJIb
MPaBWJIBHOCTH BBI30BAa METOJAa Ha 3Tare MPOSKTUPOBAHUS MPOTPAMMBbI, K TOMY K
BBI30B METOJIOB OCYIIECTBIISIETCSI HECKOJIBKO MEJJICHHee, YeM IIpu pPaHHEM
CBSI3bIBAHUM.

JIns KOHTpPOJS MNPAaBUIBHOCTUM BBI30BA METOAOB HA JTale IMPOECKTUPOBAHUSA
UCIIONb3yeTCsl AonoanuTenbubid qucnuaTepderic (Displnterface). OH umeer TOT ke
GUID, 4uro u ocHOBHOM HHTEpdElC, TOIBKO ero UMs JOMOJHICTCS OKOHUYaHueM disp
U KaXJIOMy METOJy WJIM CBOWCTBY INPHUCBAWUBACTCS YHHKAJIbHBIH HOMEpP, KOTOPBII
HasbiBaeTca aucnerdepckum uaentudukaropoM (DISPID). Teneps meTons! cepBepa
MOXXHO BBI3bIBaTh mpsAMo uepe3 Invoke, mepenmaBas emy 3Hauenne DISPID
COOTBETCTBYIOIIETO MeToaa. CilenyeT OTMETUTh, YTO B ONMUCAHUU JTUCTIUHTEpderica
MOTYT IPUCYTCTBOBATh HE BCE METOIbI M CBOMCTBA OCHOBHOTO MHTepeiica.

Hanpumep, B Oubmuotexe tumoB MS Office nmaHo cnemyroiiee ompeneneHne
unteppeiica [CommandBarsEvents u ero aucnunrepdeiica:

ICommandBarsEvents = interface(IDispatch)

['{55F88892-7708-11D1-ACEB-006008961DAS}']

procedure OnUpdate; stdcall;

end;

ICommandBarsEventsDisp = dispinterface

['{55F88892-7708-11D1-ACEB-006008961DAS}']

procedure OnUpdate; dispid 1;

end;
Takoe nBoitHOe onmcanue HHTepdelica Mo3BOSET KIMESHTaM 00paIaThCs K METO1aM
cepepa wianm 1o cranpapraMm COM paHHEro CBSI3bIBaHUSA 4Yepe3 TaOIHIly
BUpPTyalbHBIX MeTomoB (VTable) mnm wmcmons30BaTh TO37HEE CBSI3BIBAHUE YeEpe3
metonbl [IDispatch. bonsmmacTBO OLE—CepBepoB peanusyroT 1BoiHOM HHTEpdEic.

27.2. Ilpumepsl ucnonb308anusn cepeepos asmMomMamu3ayuu
Ilo30nee ceazvisanue

B nannom npumepe coznaercs Ole o0bekT Word npunosxenus uz MS Office, B
HEM CO3/aeTCs HOBBIM JOKYMEHT, B KOTOPBIM 3alMCBhIBAC€TCSA TEKyllas JaTta, U OH
COXpaHsIeTCs Ha JMCKE.

Users ....ComObj;

procedure TForml1.Button1Click(Sender: TObject);

var v:olevariant;

begin
v:=CreateOleObject("Word.Application'); // Co3nanue Word cepBepa
V.Application.documents.add(); / Co3manue HOBOro JOKyMEHTa

// 3amuchIBaEM TEKYIYIO ATy
v.Application.ActiveDocument.Range.InsertAfter(Now);

// CoxpaHsieM JOKYMEHT Ha JTUCKE
v.Application.ActiveDocument.SaveAs('d:\my\d1.doc');
v.Application.Quit(True,0); // 3akpriBaecMm cepBep
end;
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Ha srane mpoexktupoBanust JaHHOM mnporpammbl Delphi He maer Hukakmx
MOJICKa30K TI0 HAalMCAaHUI0 METOJOB U CBOMCTB OOBEKTOB M HE TMPOBEPSET
NPaBUIBHOCTh MX MCMOJb30BaHMS. OMMOKA MOTYT BO3HUKHYTHb TOJIbKO Ha 3Tare
BBINIOJIHEHHUS [TPOTPAMMBI.

HUcnonvsosanue Dispatch—unmepgetica

3neck co3naercss Word—cepBep ¢ nomoibio MeTofoB Dispatch—untepdeiica u
OTKpPBIBAETCS CYIIECTBYIOIMIUNA Ha AucKe ¢ain. [Ipu 5TOM He UCTONIb3YIOTCSI HUKAKHe
KOMIIOHEHTBI IOCTYyTa K CEpBEpaM aBTOMAaTHU3ALINN:

Users ...comobj, OleServer, WordXP;

procedure TForm1.Button2Click(Sender: TObject);

var v:OLEVariant;

Word1:_ ApplicationDisp; // Onpenensiem ykazarens Ha DispInterface

begin
v:="d:\my\d1.doc'; //3agaem umsa aiina

// Cozmaem Word—cepBep ¢ TOMOIIBIO METO/Ia AUCTIETIEPCKOTO HHTEpdetica
Word1:=CoWordApplication.Create as _ApplicationDisp;

/I OTKpbIBa€M IOKYMEHT
(Word1.Documents as DocumentsDisp).Open(v,

// Janee uayT mycteie mapameTpsl Tuma OleVariant
Emptyparam,Emptyparam,Emptyparam,Emptyparam,Emptyparam,
Emptyparam,Emptyparam,Emptyparam,Emptyparam,Emptyparam,
Emptyparam,Emptyparam,Emptyparam,Emptyparam);

// Tloka3piBaeM UM (haiisia JOKYMEHTA U MyTh K HEMY
ShowMessage((Word1.Application as _application).

ActiveDocument.Path+' '+
(Word1.Application as _application).ActiveDocument.Name);

// 3akpbIBaeM cepBep
Wordl.Quit(Emptyparam,Emptyparam,Emptyparam);
end;

B stoM mpumepe Ha sTane mnpoektupoBaHusi Delphi moackaseiBaeT, Kakue ecTb
METO/IbI M CBOMCTBA Y 00BEKTA, 1 KOHTPOJIHUPYET X UCIIOJIb30BAHUE.

Hcnonvzosanue VTable unumepgheiica

B sToM mpumepe U3 cTpaHUYKHA KOMIIOHEHTOB Servers Ha opMy MmoMeniaeTcs
komrnoHeHT WordApplicationl. Ilocne nHaxarus kHomku Button3 oTkpbIBaeTcs
nokymeHT dl.doc u B HEM MNPOM3BOIUTCS 3aMeHAa Ha0opa CHUMBOJOB «@1» Ha
TEKYIIyI0 JaTy U BpeMsa. MI3MeHeHHbI TakuM 00pa3oM JOKYMEHT 3aliChIBAcTCs B
daiin d2.doc:

procedure TForm1.Button3Click(Sender: TObject);

var v1,v2,0ldstr,newstr,replaceend:OleVariant;

begin
vl:='d:\my\d1.doc';// icxonHbIil TOKyMEeHT
v2:='d:\my\d2.doc';// Beixo1HO! JOKYMEHT
WordApplication1.Documents.Open(v1l, / OTKpbIBaeM TOKYMEHT
Emptyparam,Emptyparam,Emptyparam,Emptyparam,Emptyparam,
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Emptyparam,Emptyparam,Emptyparam,Emptyparam,Emptyparam,

Emptyparam,Emptyparam,Emptyparam,Emptyparam);

Replace:=1; // Onpenensiem napameTp 3aMEHBI

Oldstr:='@1'; // 3amensieMblii m1a0I0H

Newstr:=Datetostr(now); // CTpoka 3aMeHBI

While //Iluxn 3amen
WordApplicationl.ActiveDocument.Range(Emptyparam,Emptyparam).
Find.Execute(oldstr,
Emptyparam,Emptyparam,Emptyparam,Emptyparam,Emptyparam,
Emptyparam,Emptyparam,Emptyparam,Newstr,replace,
Emptyparam,Emptyparam,Emptyparam,Emptyparam)
do;

WordApplicationl.ActiveDocument.SaveAs(v2, // CoxpaHseM JOKYMEHT

Emptyparam,Emptyparam,Emptyparam,Emptyparam,Emptyparam,

Emptyparam,Emptyparam,Emptyparam,Emptyparam,Emptyparam,

Emptyparam,Emptyparam,Emptyparam,Emptyparam,Emptyparam);

// 3akpbIBaeM cepBep
WordApplicationl.ActiveDocument.Close(Emptyparam,Emptyparam,
Emptyparam);
end;

B nanHOM mnpuMepe METOAbl CepBEPA BBI3BIBAIOTCS HAIPSMYK C HCIOJb30BAHHUEM
tabmuibl VTable, 9T0 3HAUUTETHFHO YCKOpSET paboTy MPOrpaMMbl 1O CPABHEHUIO C
IIPUMEHEHUEM IT03/THETO CBA3bIBAHMUS.

27.3. Komnonenmout ActiveX

3amauy BusyanbHoro npeactaBiieHns COM—00beKTOB BBITIOHAET TEXHOIOTHS
ActiveX. C ToukM 3peHus nporpamMmucta, ActiveX — 3TO YEpHbIN SIIUK,
oOnagaronuii CBOMCTBaMU, MeToAaMu U COObITUAMU. C TOUKM 3pEHUsT MOENU
o0bektoB COM, snemeHT ynpasienus ActiveX — 3TO cepBep, MOAAEPKUBAIOIINN
TEXHOJIOTHIO aBTOMAaTH3alliH, PEaIM30BaHHBIM B BUAE JUHAMHUYECKON OMOINOTEKH,
UCTIOJHSEMBIA B aJpEeCHOM IPOCTPAHCTBE KIMEHTa M JIOMYCKAIOIIUNA BHU3YyaJbHOE
peAaKTUPOBAHUE.

C Delphi nocrapnsiercst paa KOMIOHEHTOB ActiveX, KOTOpbIe HaXOAATCA Ha
OJTHOMMEHHOM CTPAaHUYKE MaTUTPbl KOMIIOHEHT.

MoXHO BKJIIOYHTH B HaIUTPy KOMMOHEHTOB Delphi m000ii KOMIIOHEHT
ActiveX, 3aperucTpupoBaHHbIA B CUCTEMHOM peectpe. [[si 3TOro Hy>KHO MPOUTH
nyTe: Component — Import ActiveX Control, BbIOpaTh HYXHBII KOMIIOHEHT H
HaxaTh kinaBuiny Install. C apyroit cTOpoHBI, MOKHO JTF000# KOMITIOHEHT WJIH JIIOOYIO
dopmy Delphi caenars komnonentom ActiveX. B nepBom ciryuae, npoiias myts: File
— New, Ha cTtpannuke ActiveX BeiOepem 3HauoKk ActiveX Control. B mosiBuBmemcs
OKHE 3aJaguM HeoOXOauMbIe TapaMeTpbl HJs peanu3anuu HoBoro ActiveX
KoMIioHeHTa. Bo BTopom ciyuae Ha crtpanunuke ActiveX BblOepeM 3Ha4oK Active
Form. 3agaB ums HoBoro kommnonenta ActiveX, ums moaynst Unit juist peanu3amuu
KOMITOHEHTa, UMs TIPOEKTa, TUIl MOTOKOBOM MoJenu 31eMeHTa ActiveX U COXpaHUB
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Ha JUCKE MPOEKT, MbI moiyunM 6 (aitioB ¢ pacmmpenusmu *.dpr, *.pas, * tlb.pas,

* tlb, *.dfm, *.res, KOTOpbIE OMMMCHIABIOT:

e *dpr— DLL 6ubnuoreky, peanusytouryto COM cepsep,

e *pas — peanuzanuio ActiveX hopmbl,

e (aiin c okonuanuem _tlb m pacmmpenuem pas — Oubmmoreky tumnoB COM-
o0bekTa B popmate Delphi,

e *tlb — 6ubnuorexy TunoB COM o0bekTa B ABOMUHOM dopmare,

e *dfm — dopmy B hopmare Delphi,

e *res— pecypchl (HOPMBI.

Teneps B cpeae Delphi moxxHO mepeHocuTs Ha GopMy J1t0ObIE KOMIIOHEHTHI U
HACTpamBaTh UX CBOMCTBA M COOBITUS, OJHOBPEMEHHO OyJeT U3MEHATHCSA
COJIEP’)KUMOE OIMCAHHBIX BhIIe (aiinoB. OcTaeTcsi TOIBKO 3aperucTPUPOBATH HOBBIN
ActiveX KOMIIOHEHT U BKJIFOUUTH €r0 B COCTaB OJTHOTO U3 ITAKETOB.

28. IMHAMMNYECKUME BUBJINOTEKHA

HNuuamudecku noakitodaembie Oubnmoreku (Dynamic Link Library — DLL)
UTPAIOT BaXHYIO posib B (QyHkiumoHupoBanun OC Windows u mOpUKIaIHBIX
porpamm.

DLL mnpencraBiasitoT coboi (aiiapl ¢ OTKOMIMIUPOBAHHBIM HCIOIHSIEMBIM
KOJIOM, KOTOPBIA HCIOJNB3YETCs MNpuiokeHusMu U apyrumu DLL. Peammzanms
mHorux (Qynkumii OC BblHECEHA B JAMHAMHUYECKHWE OWOIMOTEKH, KOTOPHIC
UCTIONB3YIOTCS MO Mepe HEoOXOAMMOCTH, obOecredrmBasi T€M CaMbIM HSKOHOMHUIO
aapecHoro npoctpancTBa. DLL 3arpyskaercst B puznueckyro namsth OJIMH pa3, Korjaa
K Hell oOpaimaerca kakod—uOo mpouecc. s Bcex IpoLEcCOB, MCMONb3YHOUIUX
DLL, B ux BUPTyaJdbHOW MaMATH OTOOPaKarOTCs TOJBKO 0Opa3bl 3TUX OMOIHOTEK,
Ipy 3TOM JJIA KaXJOro Ipoliecca co3faercs BreuyaTiaeHwe, yto DLL 3arpyxkena
MMEHHO B €ro ajJipecHoe mpocTpaHcTBO. 1o cymiecTBy, nuHaMuueckue OMOIMOTEKU
OTJIMYAIOTCS OT MHCIOJHAEMbIX (haillIoB TOJBKO OJHUM, OHHU HE MOTYT OBITh
3amylleHbl caMocTosATeNbHO. CrneayeT oTMeTUTh, 4To DLL He nMeeT cBOero creka u
ouepenu coobmenuit Windows. [Ipu Bw3oBe moamporpamm u3 DLL ucnonwsiyercs
CTEK BBI3BIBAIOIICH MporpaMMebl. J[Jis TOro 4TOOBI TMHaMHUYecKast OuOInoTeKa Hayaia
paboTath, HEOOXOAUMO, YTOOBI OHA ObLIa BbI3BaHA YXKE 3aMYILIEHHOW MPOrpaMMOii
win padoraromeid DLL.

OObIYHO B AMHAMHYECKHUE OMOTUOTEKH BBIHOCITCS TPYIIBI (PYHKIINMA, KOTOPBIE
NPUMEHSIOTCS Ul PEIIeHUs] CXOAHBIX 3anad. JlmHammueckas OMOTMOTEKa MOXKET
UCTIOJIb30BAThCSl HECKOJIBKUMH TPHIOKCHUSAMH, TIPH STOM HE 00s3aTeIbHO, YTOOBI
BCE€ OHU OBUIHM CO3J]aHBI TIPH ITOMOIIN OJTHOTO S3BIKA MIPOTPAMMHUPOBAHHSL.

Pa3HOBUIHOCTBIO JUHAMHYECKUX OMOJIMOTEK SBIAIOTCA MmakeThl Delphi,
IpelHa3HAYeHHbIC JI1 XPAaHEHHs] KoJla KOMIIOHEHTOB [JIsi Cpelbl pa3pabOTKH U
npwioxkeHuil. [IpuMenenne AMHaAMUYECKUX OUOIMOTEK IMO3BOJSET JOOUTHCS psiia
PEUMYIIECTB:
® YMEHBIIAIOTCSA pa3Mep HCIOJHAEMOro ¢ailia MPUIOKEHUS W 3aHUMaeMble UM

pecypchl;
e (ynkuu DLL MOryT Hcnonb30BaTh HECKOJIBKO MPOLIECCOB OAHOBPEMEHHO;
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® yOpaBlCHUE AMHAMUYECKUMHU OMONMOTEKaMH BO3JAraeTcsi Ha OMNEPALMOHHYIO
CUCTEMY;

e BHeceHue u3MeHeHuil B DLL He TpeOyeT nepeKxoMIMISIIIMI BCEro MPOEKTa;

e oa"gy DLL Moryr ucnosnap30BaTh HNpOrpaMmbl, HANIMCAHHBIE HA PA3HBIX SA3BIKAX
IPOrpaMMHUPOBAHMSL.

28.1. Cozoanue DLL

OgauM  u3  crmocoOOB  CO3AaHUS JUHAMUYECKOW OHUOIMOTEKH SBIISIETCS
npoxoxaeHue mytua File - New — Other —» New u ucnonp3oBanue 3Hauka «DLL
Wizard». Byaer co3man mycTtoit MOAynb C HEPBBIM KIIIOUYEBBIM clioBoM Library u
3aJJaHHBIM UMEHEM OMOIMOTEeKH. BUOIMOTEKY ClleTyeT COXpaHATh ¢ TEM K€ UMECHEM
U pacuimpenueM pas. CTpykrypa OMOJMOTEKH MOX0Ka Ha CTPYKTypy Moxayis Unit.
BHyTpr OMOIMOTEKH MOYKHO ONMHUCHIBATH THIIBI, KOHCTAHTHI M MEPEMEHHBIC, HO OHH
OyIoyT HOCTYNHBI TOJBKO BHYTpH Mouyis. [Ipouenypsl U (yHKIMH, ONKUCAHHBIE B
oubnuorexke, OyIyT AOCTYNHBI U3BHE MOAYJS, €CIM WX TEPEUUCIUTh B pasielie
Exports. B konme moxpyns OubnuoTexku mexay cioBamu Begin u End moxHO
PaCIoJIOKUTh ONEPATOPhl UCIOJHAEMON YacTU MOJYJISl, HO OHM OYIyT BBITIOJHEHBI
TOJILKO OJMH pa3, MpU TEPBOM 3arpy3ke MOAyJid B maMmsaTh. B oOmiem ciydae
OMOIMOTEYHBIN MOIYJIb MOYKET UMETh BU/T

Library MyLib;

Users SysUtils,Classes;

Function F1(....):Tunl;

Begin

end;
Procedure P2(....);
Begin
end;
Procedure P3(.....);
Begin
end;
Exports
F1,
P2 index 2,
P3 index 3 name ’Proc3’;
Begin
End.
3nechr omnucaHa Oubnmoreka ¢ wuMmeHeM MyLib, B KoTopyw BXOASAT TpH
noanporpammel F1, P2 u P3. Jlng BHemIHero MCronb30BaHUS MOXKHO BBI3BIBATH
nporpamMMbl Uid 1mo umeHam — F1 um Proc3, unm no unpexkcam — 2 u 3. Ilocne
TPaAHCIIAINK 3TOT0 MOAYJIsl OyayT co3nana 6ubnuorexka MyLib.DLL.
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28.2. Hcnonwvzoeanue DLL

[Ipy mporpaMMHpOBaHMM  MOXKHO  HCHOJB30BAaTh  CTAaTHUYECKYK)  WJIHU
nrHamuueckyr 3arpy3ky DLL. Ilpu crarudeckoil 3arpyske clienyeT B paslelie
ONMUCAaHU OCHOBHOM MpPOrpaMMbl BCTaBUTH ISl MPUBEACHHOTO BBIIIE IpUMEpa
CIEAYIOLINE ONEPATOPHI:

Function F1(....):Tunl; external "MyLib’;

Procedure P2(....); external "MyLib’;

Procedure Proc3(.....); external "MyLib’;

OHM ompenensioT Ha3BaHWs BHEIIHUX OpoueAayp ¥ GyHKIUH U OMOIHOTEKy, U3
KOTOPOM HUX CIIEIyeT UMIIOPTUPOBATH MIPH 3aAITYCKE MPOTPAMMBL.
IIpu muHamuyeckoul 3arpy3ke DLL cinexmyer B paszene TUNOB OIPENEIIUTH
TUTBl UMIOPTUPYEMBIX TIPOLIEAYP U PYHKIIHM, 3ape3epBUPOBATh MEPEMEHHYIO THIIA
THandle nans ykasarenss Ha AMHAMUYECKYH0 OHUOIMOTEKY M TIEpPEMEHHBbIE IS
yKazaTelield Ha UMIOPTUPYEMble MpoUeAyphl U (YHKUIUU, 3arpy3UTh OMOIMOTEKY C
nomoinpto ¢yHkuun LoadLibrary u omnpenenuTsh ykazaTrenud Ha MPOLEAYphl U
dbynkuuu ¢ nomomplo ¢yHkiuu GetProcAddress. Jlns Hamero mpumepa 3T0 MOKET
BBITJISAZIET CIEAYIONIUM 00pa3oM:
Procedure TForml1.Button1Click(Sender:TObject);
Type TF1=Function(....):Tunl;
TP2=Procedure(....);
TP3=Procedure(....);

Var LibH:THandle;
Funl:TF1;
Proc2:TP2;
Proc3:TP3;

Begin
LibH:=LoadLibrary(’MyLib’);
@Funl:=GetProcAddress(LibH,’F1°);
@Procl:=GetProcAddress(LibH,Pchar(LongInt(2)));
@Proc3:=GetProcAddress(LibH,’Proc3’);
FreeLibrary(’MyLib’);

End;

Jnsa cratuueckoit 3arpy3ku DLL mpome co3nate mHTepheNCHBI MOAYNb, B
KOTOpPOM OIKCATh BCE THUIIbI, UCTIOJb3yeMble B DLL, U onpeaenut UMIOPTUPYEMBIEC
nporeaypbl U (QyHKIMU ¢ ykazaHueM, u3 kakux DLL onm umnoprtupyrorcs. B
OCHOBHOW MpOrpaMMe JIOCTAaTOYHO OYyJIeT TOJIbKO YyKa3aTb UMs HHTEP(ENCHOro
MonyJia B oreparope Users.

28.3. IIpumep nanucanua DLL

PaccMoTpum mpuMep NOpakTHYECKOrO HCMHOJIb30BaHUs co3aaBaeMon DLL
OMOIMOTEKHU I MPOBEPKU PETMCTPALMOHHOTO HOMEpa 000l MporpaMMbl IIpH €€
WHCTAJIAINKU C TIOMOIIbIO TocTaBiisiemMoit BMecTe ¢ Delphi mporpammel Install Shield
Express. B pazgene Dialogs BbiOepem ctpannuky Customer Information u B Heit
3aJ1aJIuM CJIeIyIOIUE TapaMeTphl:
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Show Serial Number Yes

Serial Number Template 2777-277?

Serial Number Validation DLL d:\my\MyLib.DLL
Validate Function ValNum

Success Return Value 24

Retry Limit 3

B nanHOM ciyyae cepuifHbI HOMEpP yCTaHABIMBAEMOW MPOrpamMMbl OyAET COCTOSIThH
U3 JIBYX 4acTeil 1o 4 mpou3BOJILHBIX CHMBOJIA B Kakaoil wactu. [IpoBepka HOmepa
Oyner nmpoBoauThest mporpammoirt ValNum u3 6ubnmuoreku MyLib. [Ipu npaBuibHO
BBEJICHHOM PETUCTPAIMOHHOM HOMepe 3Ta (PYHKIMS TOJDKHA BO3BpAIATh 3HAUCHUE
24. Jlorryckaercs He Ooibiiie 3 MOMBITOK BBEJEHUS MTPAaBUIILHOTO HOMEpa.
Jla pemenust 3Tou 3a4a4M MOXKHO HaIMcaTh cieayronyro DLL:
Library MyLib;
uses
SysUtils, Classes,
{$F+}
// Tlpu Bb130BE (pyHKIIMHU Val ucnons3yercs crangaptHoe 1t Windows
// cornaimenue o nepegave napamerpos — stdcall
Function VAL(h:word;ps1,ps2,ps3,ps4:Pchar):longint; stdcall;
const sn="ABCD1234’; // [IpaBuibHOE 3HaUCHHE CEPUITHOTO HOMEpa
var s:string[20];
Begin
s:=strpas(ps3); // [lepeBoaum TpeTuit mapameTp B OOBIYHYIO CTPOKY
if s:=sn then val:=24 else val:=-1; // [IpoBepsiem cepuiiHbIii HOMEP
end;
Exports
VAL name *ValNum’;// Buemrnee umst pynkunu — ValNum
begin
end.
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29. PABOTA C BA3AMMU JJAHHBIX

Cpena BU3YaJIbHOTO IPOrpaMMUPOBAHUS Delphi U3HAYaJIbHO
npenHasHavanachk s paborel ¢ Oazamu  ganHbix (BJ[) B ornmume ot ee
npenmecTBeHHnka — VisualBasic. ®upma Borland paspabotana cBoit nmporeccop 6a3
nanueix — BDE (Borland Database Engine), koTopslifi MO3BOJIST CO3/1aBaTh
OporpaMMbl, paboTalolIe MPAKTHUYECKH CO BCEMU TUMaMu 0a3 JaHHBIX. B
HacTtosmiee BpeMsi Delphi octaeTcst caMbIM MPOCTHIM, HAJEKHBIM U MEPCTIEKTUBHBIM
CPEICTBOM CO3/MaHMsI TPOrpaMMm iss paboTel ¢ Oazamu gaHHBIX. Delphi crama
HAJICTPOUWKON HaJ mpoleccopamMu 0a3 NaHHBIX, CO3JAaHHBIMU JIPYTUMH (pupmamu, B
gactHoctu MS Jet 4.0 mw MS ADO. DOT0 CymecTBEHHO IOBBIIAET
npuBiekaTeabHoCcTh cpebl Delphi naxke B cpaBuennu ¢ C—Builder nim Visual-C++.

29.1. Ocnosnule onpeodenenusn

ba3za nmanHbIX — 3T0 HabOp B3aWMOCBS3aHHBIX TaOJUIl, KOTOPHIE MOTYT
XpaHuThCcs B OTAENbHBIX (aiimax (Dbase, Paradox u T.4.) mnu B onmHom daiine
(Access).

Tadauna — HaGop noJieit (CTOI0I0B), KOJTUYECTBO KOTOPHIX MOYTH MOCTOSIHHO,
U 3anucel (CTPOK), KOTUYECTBO KOTOPBIX MEHSIETCS B MPOIecce pabOThI.

Paccmotpum mnpumep 0a3bl  JaHHBIX, cojepkamied aBe Tabmuuel. OgHa
Tabnuia OyJeT MpeacTaBlATh CHUCOK coTpyAHUKOB — TSPIS, a BTOpas — cmmcok
noypxHocter — TDOL:

Tao6muma TSPIS
ID FIO CODEDOL STAG DATEB OKLAD
01 HBanoB 2 10 11.02.1970 | 300000
02 CugopeHko 1 5 21.11.1981 | 200000

B ato0ii Tabnune 6 moneit: ID — HOMep coTpynuuka; FIO — damunus, uma u
otuectBo; CODEDOL — xox momknoctH; STAG — crax pa6otsr; DATEB — mara
poxnaenusi; OKLAD — oknaa corpyaHuka.

Ta6anma TDOL
CODE NAMEDOL
1 HNnxenep
2 TexHuk

B Ttabmume TDOL Bcero 2 monst: CODE — koxm momxHoctn, NAMEDOL -
HAaVMEHOBAHUE JIOKHOCTH. ODTH JBE TaOIuIbl OyayT B JaJIbHEHIIIEM CBSI3aHBI 10
nojiro CODEDOL Tta6aunsr TSPIS u moato CODE Ttabmuner TDOL, 5T0 1m03BOASET
CYIIECTBEHHO SKOHOMUTb MaMATh, 3aHUMAEMYI0 TaOIUIIaMU, TaK KaK KOJI JTOKHOCTH
3aHUMaeT B OCHOBHOM TaOiuIle Tropa3/lo MEHbBIIE MecTa, YeM HauMEHOBaHHUE
T0JDKHOCTH. OOBIYHO 3TH CBS3BIBAEMBIC TAOIHUIBI HA3BIBAIOT CIPABOYHHUKAMHU.
OOBIYHO TIEpBBIE TOJISA TAOIHUI] ONMPEASISIOT KJW0Y 3alMCcCH Wi CTpoku. Ero
3HaYEHWE JTOJDKHO OBITh YHUKAJIBHO W HE MOXET MOBTOPATHCS. CTpOKU B TaOIHMIIaX
pEeNSIIIMOHHBIX ~ 0a3  JaHHBIX  O0pa3ylOT  MHOXKECTBO, OHH HE  HMEIOT
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MOCJICIOBATEIPHBIX HOMEPOB, a Il WX WIACHTU(UKAIIMN WCTOIL3YETCS 3HAUYCHUE
KJIIOYA.

NuaekcHble MOJS  ONPENESIOT TOPSAOK COPTUPOBKH CTPOK TaOJHUIIBI.
WNHekc MOXKET 3aJ1aBaThCsl OJTHUM T0JIEM, HECKOJBKUMHU TOJIIMU WJIU BBIPAXKEHUEM
OT 3HayeHuM mnonerd. HWHAEKCHl NO3BOJAKOT 3HAYUTEIBHO YCKOPUTH ITOMCK
uHpopMaIu B TabJMIle MO 3HAYEHUIO WHJEKCHOIO TMOJS 32 CYET MpeBAPUTEIbHON
COPTUPOBKM 3alliCed M HCIOJIb30BaHUA OWHapHOro mnoucka. Hampumep, ecnu
tabmuua conepxxkut 1000 3amuceid, TO A MOUMCKA HYKHOM CTPOKH B CPEIHEM HAJO
npousBecty 500 cpaBHeHU. BUHAPHBIN MTOMCK YMEHbBIIAET YUCIO cpaBHEeHUH 10 10,
Tak kak 1000 ~ 2'°. MHekchl MPUBOIAT K MOSBICHUIO JOMOJIHUTEIBHBIX TaOJIHI] B
0a3e JaHHBIX.

JloMeH — 3TO TMara3oH Wiu Habop 3HaYEHUN KaKoro—jnuOo Mmosl.

Ceccust — npeacrasisieT co00il kaHan cBsi3u ¢ 0a3oil naHHBIX. lIpuiioxenue
MOXKET UMETh HECKOJbKO ceccuil. Ceccum SIBIAIOTCA BiaJielibllaMU KypCOPOB M
OJIOKHPOBOK.

Kypcop — cniennanbHbiii 00BEKT, B KOTOPOM XPaHATCA TEKYIIHN HAOOp CTPOK
Tabaupel 1 uHopmarus o 3akiangkax (BookMark). Bee omepanuu ¢ tabnuiiamu
OCYILIECTBIISIIOTCSL  TOJIBKO d4epe3 Kypcop. OH TMO3BOJISIET YCKOPUTH paboTy C
tabaunamu, T.K. ero O0ydep xpanutr He oaHy, a 100-1000 cTpok TaOIMIIBI, YTO
MO3BOJISIET CYILECTBEHHO pexe oOpamarbes K dainam Tabmuu. Kypcop moxer
HaxXOJIMThCS KaK Ha CTOPOHE CEPBEPA, TaK U HA CTOPOHE KIIMEHTA.

KuaueHT — npunoxxeHue, KOTOpoe 3aJaeT BOIPOCHI.

CepBep — NpHIIOKEHHUE, KOTOPOE OTBEYAET HA BOIIPOCHI.

3anpoc — onepatop Ha s3bike SQL (Structured Query Language).

TpaH3akuusi — cucTeMa B3aMMOCBS3aHHBIX JICHCTBUU 10 M3MEHCHHMIO Oa3bl
naHHbiX. OHa J10KHA OBITHh BBIMOJIHEHA A0 KOHIA WM OTMEHEHA IMOJHOCTHIO, T.C.
JOJDKHA OBITH TPETYyCMOTPEHA BO3MOXKHOCTH OTKaTa Hazan. TpaHzakmusi Tpelyer
HaJU4usl JOMOJHUTEILHON MaMATH JUIs XPAHEHUS] BPEMEHHBIX HM3MEHEHHU B 0ase
JTAHHBIX.

Xpanumasi npoueaypa — Habop SQL 3ampocoB, XpaHMMBIX Ha CepBepe,
KOTOPBIM MOKHO BBI3BAaTh CO CTOPOHBI KJIMEHTA IO OJTHOMY UMEHH.
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29.2. Bzaumooeiicmeue npunosxcenus Ha Delphi ¢ 6azamu oannwvix

Delphi IDE
|
[Tpunoxenue
| Database
ODBC - Socket BDE Desktop
| Borland DataBase
ODBC - npaiisep Engine Database
| | Explorer
Access FoxPro SQL Link
I
V naneHusie 0a3bl JaHHBIX: JlokanpHbIe 0a3bl JAHHBIX:
e Interbase e Paradox
e OQOracle e Dbase
e Sybase e ASCII
e MS SQL Server e Local Interbase
e DB2 e Access
e Informic

Puc.29.1 Cxema B3aumoiecTBHS NPUIIOKEHHS ¢ 0a3amMu 1aHHbIX yepe3 BDE

351€ech:

e IDE — unrerpupoBannas cpena papadotku Delphi,

e Database Desktop — mporpamma mpsimoit paboThl ¢ 6a30if JaHHBIX (CO3IaHUE,
IPOCMOTP, KOPPEKTUPOBKA),

e Database Explorer — mporpaMmMa HacTpoOWKHU mapaMeTpoB 0a3sl JaHHBIX U BDE,

e ODBC — ucnonb3oBanue texnonoruu Open Data Base Connectivity st mocTymna
K HEKOTOPBIM JIOKAIbHBIM 0a3aM JTaHHBIX,

e SQL Link — gpaiiBepsl cBsI3u ¢ yAaJeHHBIMH KIHEHT—CEPBEPHBIMU OazaMu
JTAHHBIX.

Kak BuanHO 13 puc.29.1, neHTpasbHOE MECTO BO B3aUMOJICHCTBUU MPUIIOKECHUS
c 0a3oii nanHbIX 3aHuMaer BDE. DTo Xopomo W OJHOBPEMEHHO IUIOXO: MpH
YCTaHOBKE pa3pabOTaHHOW NpPOrpaMMmbl Yy 3aKa3uuka NPHUIETCS OJIHOBPEMEHHO
YCTAaHOBUTh W HACTpoUTh Ha ero komnbioTepe BDE, a s10 okomo 15 Moaut
JOTIOJTHUTENBHON MaMSITH U BO3MOXKHbBIE TPYJHOCTH C aBTOMAaTHUYECKOW HAaCTPOMKOM
BDE.

Pazpaborannsiii pupmoit Borland nponeccop 6a3 manueix BDE B mociegnee
BpeMsi TiepecTan OOHOBIATHCS. HeOonbiime (upMbl HE MOTYT CpPaBHHUTHCS TIO
BO3MOYHOCTSIM C TAKMMH TUTraHTaMu, kak Microsoft. [loaTromy B HOBBIX pazpaboTkax
HeOombIe (UPMBI BCE OOJBIIE CTAIA UCTIOIB30BATh TOTOBBIC PEIICHUS OT KPYITHBIX

142



¢upm. Tak, B Delphi nosiBunace crpannuka KOMIOHEHTOB JIOCTyIa K 0a3aM JaHHBIX
ADO (ActiveX Data Object).

Delphi IDE [Tpunoxxenue

ADO
ActiveX Data Object

OLE DB

ODBC baza manubIx

Puc.29.2. Cxema B3auMoIeicTBUsA ¢ 0a3aMu TaHHBIX ¢ UcnoJib3oBanueM ADO

3/1ech IIeHTpaIbHOE MECTO BO B3anMMoIecTBUU ¢ 6a3amu naHHbIX 3aHuMaeTr OLE DB
(Object Linking and Embedding Data Base). Ognako 310 mporpaMMHoe o0ecrieueHue
BXOJIUT KaK COCTaBHAas 4acTh omnepanuoHHo cucteMbl Windows u He TpeOyer
JOTIOJTHUTENbHON ycTaHOBKU. BMmecTe ¢ Windows mOCTaBIISIIOTCS IPOTpaMMBbl CBSI3H
C pa3NUYHBIMU THMAMHU 0a3 JaHHBIX. JTU MPOTPaAMMBbI HA3BIBAIOTCS MPOBANICPAMH.
Hampumep, mist 6a3bl JaHHBIX Access MOCTaBIseTcs nporpamma—mponaiinaep MS Jet
4.0 OLE DB. Hcnonb3oBanue KoMInoHEHTOB ADOQO mo3BoisieT MOJHOCTHIO
oTtka3arbcsa oT BDE.

29.3. Komnonenmot 63aumooeicmeus c oazamu OaHHbIX

' KoMmoHenTsl focTyna | KOMIIOHEHTBI yHpaBIeHus
E = = + E

— > EE] — | > ]
. TTable  TDataSource : | 1DBGrid

D ! . > TDBEdit
: = + . —»> TDBImage
BDE @D_L + 4 "> TDBLookupListBox

i —> TDBText
+ TQuery  TDataSource ! —» TDBMemo
: . > TDBRichEdit
! + L,

— gLl T fw > e

TStoreProc TDataSource

Puc.29.3. Cxema B3auMOJIENCTBUSA KOMIIOHEHT C HCoJib30BanneM BDE

31ech MPUBEICHBI CIICTYIOIINEC KOMIIOHCHTHI:
e TTable — mocrymna k TabnuIe 6a3bl JaHHBIX,
e TQuery — 3ampoca k 0aze TaHHBIX,
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e TStoreProc — xpaHuMol mpoieAyphl C 3apocoM K 0aze JaHHBIX,
e TDataSource — cBsi3M KOMIIOHEHTOB JOCTyNHa C KOMIIOHEHTaMHU YIpaBIEHUS WU

OTOOpaKEHUS TAHHBIX,

e TDBGrid — oToOpaskeHus JaHHBIX B BUIE TaOIHIIHI.

KomnoHeHT ymnpaBieHuss U OTOOpa)XeHMsI JaHHBIX JIOCTATOYHO MHOIO, TIO3TOMY
Ha cXeMe TMOKa3aHbl TOJBKO HEKOTOPHIE U3 HUX.

Bo Bpemss mpoekTHpOBaHUS HEBU3yalbHbIE KOMIIOHEHTBI, B YaCTHOCTHU
KOMIIOHEHTHI JOCTyNa K JaHHBIM, MOMEIIEHHbIe Ha (opMy, MNPEACTaBISIOTCS
MaJICHbKUMH 3Haukamu. Ho m3—3a OOJBIIOro KOJMYEeCTBa TaKMX HEBU3yalbHBIX
KOMIIOHEHTOB yTpa4MBaeTCsl HATMSAIHOCTh (opMbl. KOMIIOHEHTHI TOCTYIA K JaHHBIM
0OBIYHO pacmoJiaraloTcs B cHeluantbHOM MojayJie nqaHHbiX — TDataModule. Co3nath
TaKoOW MOJIYJIb MOKHO, Ipois yTh: File - New — Data Module.

Kak cnenyer u3z puc.29.3, mist orobpakeHus KakOH—HHUOYIb TaOmULbl 0a3bl
JaHHBIX HAa (OpMy cilenyeT MOMECTUTh KaKk MUHHMYM TpU KOMITIOHEHTa, HaIpUMep,
Tablel, DataSourcel u DBGridl. B cBoiictBe TableName xkommonenta Tablel
HY>KHO yKa3zaTb UMsl TaOnuibl Oa3bl JaHHBIX, B CBoicTBe DataSet kommoHeHTa
DataSourcel — mcrounmk manHeix Tablel, a B cBoiicTBe DataSource KoMmoHeHTa
DBGrid1 — ucrounuk orodpaskaembix nanHbix DataSourcel.

KomnonenTs! nocryna KoMnoOHEeHTH! yripaBiieHUs
= -+
— Ao > >
B/ == L =
TADOTable = TDataSource TDBGrid
" _> ooooooo
= +
OLE DB > @ > u|—— T
l TADOQuery TDataSource
Apol R
T "
= L, [ o ——s
TADOConnection

TADOStoreProc TDataSource

Puc.29.4. Cxema B3auMOJENCTBUA KOMIIOHEHT C UCITOJIb30BaHueM ADO

Ha puc.29.4 npuBeneHbl aHaIOTUYHBIE KOMIIOHEHTHI IO CPAaBHEHUIO C MPEIbIAYIIAM
PUCYHKOM, TOJBKO co ctpanudkd ADO. B ux tun Bxomut coueranue 0ykB — ADO.
Cnenyer orMeTuTh, uTOo B cBoMcTBax KommnoHeHTa TADOConnection He ciemyer
SIBHO yKa3bIBaTh HaX0JIeHue 0a3bl JaHHBIX B cBoiicTBe ConnectionString u 3a1aBaTh
nporpaMmy—tipoBaiiiep B cBoictBe Provider. Jlyumie co3maTe crnenuaibHBIA
TEKCTOBBIN (paitn cBsi3u ¢ 0a30il maHHBIX ¢ pacmmpernueM * URL. 3arem ¢ momoiibio
nporpammbl MS Explorer, koTopas Bocipunumaet ¢aiisl ¢ pacmmpenueM URL kak
daiinel cBs3u ¢ 0a30M aHHBIX, MOXKHO HACTPOUTH ATOT (Daili HA KOHKPETHYIO 0a3y
JTAHHBIX, BBIOpATh MporpaMmy—IpoBaiifiep M 3a/1aTh €€ MmapameTpbl. DTO MO3BOJISET
JETKO TEpPeHOCUTh ©0a3bl JaHHBIX Ha JI000M Juck 06e3 mepeTpaHCisIu
pa3pabOTaHHOTO MPUITOKEHUSI.
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Hepapxus knaccos docmyna k 6azam OaHHbIX

Bce kmacchel A0CTyIla K 0azam JaHHBIX MABJIAIOTCA HACICIHHKAMM KiIacca

TComponent:

TComponent
| yI'Session
—»' DataSource
|y I'CustomConnection
—»' DataBase
LyIADOConnection
—»] DataSet
yI' BDEDataSet
LaTDBDataSet
Table
'Query
StoredProc
—¥'CustomADODataSet
ADODataSet
ADOTable
ADOQuery
ADOStoredProc

T Field

—*T StringField

— NumericField
s IntegerField

WordField
;[autoIncField
[ LargelntField
FloatField

L ,TBCDField
+»TBooleanField
LyTDateTimeField
—»TDateField
L yTTimeField
T BinaryField
TBytesField

»TBlobField
TMemoField
TGraphicField

// KoMImoHeHT

/] Ceccust

// ICTOYHUK HaHHBIX

// ba3oBbIl Knace s coenuHeHus ¢ b1
// baza maHHBIX

/I ADO coenunenne ¢ BJ]

// Knacc HaBuramuu mo tadmumnam b /]

// Habop nanHbIX, cBs3aHHBIX ¢ BDE

// PenaktupoBanue u HaBUranus mo bJ]
// Tabnuua

// 3ampoc

// Xpanumas mpoueaypa

// ba3oBbii kiacc cBszu ¢ b/l uepes ADO
// PenaxktupoBanue u Hapuramus no ADO BJ]
// ADO Tabnuia

/I ADO 3amnpoc

// ADO xpaHuMas nporeaypa

// ba30BBIil KJ1acc MOJIA TaOIUIIBI

// CtpokoBoe moiie (10 256 CuMBOJIOB)
// Ba30BBIil KJ1acC YUCIOBOTO ITOJIS

// Ba30BBIil K1acC LET0YNCICHHOIO OIS

TSmalllntField// Manoe nienoe noie (ot -32768 mo 32767)

// Llenoe uucmo 6e3 3Haka (ot 0 1o 65535)
// ABTOMHKpeMeHTHOe ToJie (4 Oaiita)

// llemoe nmuHHOE TOJE (8 OalT)

// Tlone BemiecTBEHHBIX yucen (8 0aiT)

TCurrencyField // [Tone nenexubIx BenuuuH (8 OalT)

/I J1BoM4HO-1ecATUYHOE T0J1€e (8 OailT)
// Jlornaeckoe mose

// ba3oBbIi KJ1acc AaThl U BpEMEHU

// Tlone naTel

// Tlone BpemeHH

// ba30oBBIN K1acC OMHAPHBIX JAHHBIX
// Maccus Oaiit (16 6aiiT)

|—>TVarBytesField // Tlone mpou3BOIBHOTO MaccuBa OalT (<65535)

// Tlone maccuBa OalT HEONpeIeICHHOMN ATUHBI
// Tlone TeKxcTa HEONPEICTICHHOMN ATUHBI
// Tlone KapTHHKYA HEOTIPEICICHHON JUTMHBI

CrnenyeT OTMETHTH, YTO MPH BCEM MHOr000pa3Wy THUIOB IMOJEH CIEAYET IO
BO3MOKHOCTH HCIOJB30BaTh AJIs CTONOIOB cTpokoBoil Tum — TStringField. Oto
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obnerdaer mpOrpaMMHUpPOBAHHWE W YMpoNIaeT paboTy ¢ Tabimimamu B cpeae MS
Access.

Knacc TField

HJ’IH KaXXJg01ro CTOJ'I6H3 Ha60pa JaHHBIX aBTOMATH4YCCKH CO3JaCTCA IIOTOMOK

kinacca TField ¢ tumom momns cronbma. C MOMOIIBIO peaakTopa IMOJeld MOXKHO
CO311aTh BBIYHCIIIEMBIE MOJIA. PaCCMOTPUM HEKOTOPBIE CBOMCTBA MOJICH:

Property AsBoolean:Boolean; — conepXuMoe T0Js BOCIPUHUMAETCA Kak
JIOTUYECKOE 3HAYECHHE,
Property AsDateTime:TDateTime;, — cOAEpXUMOE TOJs1 BOCHPUHUMAETCS Kak
TI0JIE 1aThl U BPEMEHH,
Property  AsFloat:Double; — conepXuMoe TOJsi BOCIPUHUMAETCS  Kak

BELLIECTBEHHOE 3HaYECHUE,

Property Aslnteger:Longlnt; — comepXuMoe TOJII BOCIIPUHUMAETCA KakK LEJ0e
YHCIIO,

Property AsString:String, — conep)KuMoe noJisi BOCPUHUMAETCS KaK CTPOKa,
Property EditMask:String; — mabnon macku BBoja. lllabmon cocrout u3 3
CeKIIMH, pa3ieneHHbIX «;». IlepBas cexkums — TeJNO MAacKu, BTOpas CEKIHS —
CUMBOJI YIIPABJICHHS, €CITH 3TO —«0», TO MOXXHO BBOJIUTH TOJBKO ITU(MPHI HHAYE —
JHO0BIE CUMBOJIBI, TPEThSI CEKITUS — CHUMBOJI, ONPEACIISIONINI TMPOoOeIT JIsl MacKHu.
Hanmpumep, wmacka pans BBoAa Homepa TeneoHa MOXKET HMETh BHI
Tablel.FieldByName(’TEL’).EditMask:="000-00-00;0;_’;

Property ValidChars:Set of Char; — MHOXeCTBO JTONYyCTUMBIX CHMBOJIOB s
BBOoJa. Hampumep, misi BBOAa TOJIBKO PYCCKUX OYKB MOKHO OMNPEIEIUTH 3TO
CBOMCTBO CJIETyIOLTUM 00pa3oM:
Tablel.FieldByName(’FI0’).ValidChars:=[’A’..’s’,’E>,’¢’];

Knacc TADOTable

Orot knacc onpenensier ADO tabnuiyy. PaccMoTpuM HEKOTOpBIE U3 OCHOBHBIX

CBOWCTB M METOJIOB DTOTI'0 KjIacca:

Property Connection: TADOConnection, — onpenensaet coequaenue ¢ b1,
Property TableName: WideString; — onpenensier uMms TaOJIUIIbI,

Property Active: Boolean; — onpeniensieT COCTOSIHUE TaOJHIIBI: OTKPHITA OHA WIIH
HET,

Property Eof: Boolean; — onipenenser KOHEIl TaOJIHIIbI,

Property MasterSource: TDataSource; — omnpenenser TJaBHYI TaOIuIly ist
CBS3BIBAEMOM TAOIUIIBI,

Property MasterFields: String, — onpenensieT moJjs CBA3M B TJIaBHOW TabuIIe,
Procedure Append,; — nepeBoIuT TaOJIHITY B PEKUM PEIAKTHPOBAHUS U TOOABIISICT
B KOHEI[ TaOJIUIIBI TyCTYIO CTPOKY,

Procedure First; — ycTaHaBIMBAET yKa3aTelb TAOJIUIIBI HA TICPBYIO 3aIHCH,
Procedure Last; — ycTaHaBIMBaeT yKa3aTedb TAOJIUIIBI HA OCIEAHIOIO 3aIUCh,
Procedure Next; — nepexo/ K CIeIyIOIICH 3aicH TaOJIUIIBI,

Procedure Prior, — mepexo/1 K MPebITyIIeH 3aTucy TaOIUIIbI,
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e Procedure Edit; — ycTaHaBIMBaeTCS PEKUM PEIaKTUPOBAHUSI,

e Procedure Post; virtual;, — 3anmiuch "3MEHEHUN B TEKYII[YIO CTPOKY,

o [Function Seek(const KeyValues: Variant; SeekOption: TSeekOption =
soFirstEQ): Boolean, — OWCK 3alMCH TI0 3HAYCHUIO KITFOYEBOTO WU WHJEKCHOTO
nonia. Hampumep, B Ttabmuie TSpis Halizem «VBaHOBa» MO MHIEKCHOMY OO
FIO: If ADOTablel.Seek(’UBanoB’, soFirstEQ) then ......; [lepen  3TuM
OTIepaTOPOM HY>KHO OyJIeT ONpeIeTuTh TEKyIMM HHACKCHOE moje «FIOy,

o Function Locate(const KeyFields: String; const KeyValues: Variant; Options:
TLocateOptions): Boolean; override; — TOWCK 3alKiCU TIO 3aJaHHBIM TIOJISIM.
Hampumep, Haiinem «BanoBa» ¢ 10—yeTHUM cTaxeM pabOThI:

If ADOTablel.LocateCFIO,STAG’,varArrayOf(|’UBanos’,’10’]),[]) Then ...;

29.4. Paboma c noKanvHoOu 0a301 0AHHBIX

[IpuBeneHHBIC BBINIE CBOWCTBA M METOJbI TaOMUIl W TIOJIEH MOXKHO
WCIIOJIB30BaTh TOJBKO TMpHU PaboTe C JIOKATbHOW 0a30il JaHHBIX, KOTOpas MOXKET
HAXOJUTHCS WM Ha BAIlleM KOMIBIOTEPE, WIIH B JIOKATHHOU CETH.

PaccmoTpum gparMeHT mporpammbl, koTopasi B Tabiuie TSpis yBeTuurBacT
3apIiaTy COTPYJIHUKOB B 2 pasa:

With ADOTablel Do Begin
DisableControls; // OTkirouaeM CBSI3b BU3YaJIbHBIX KOMIIOHECHTOB C TaOJIHIICH
First; // YcranaBnuBaeM ykaszaTesb B HA4ajio MEPBON 3aMKCH
While not Eof do Begin // OTkpbiBaeM UK MPOCMOTPA TAOIUIIBI
// TlepeBOIMM OKJIaJ COTPYAHHUKA U3 CTPOKHU B IIEJIO€ YUCIIO
I:=SysUtils.StrTolnt(FieldByName(COKLAD’).AsString);
I:=1*2; // YBenuuuBaem okjaj B 2 pa3a
Edit; // Bkitouaem pexum peakTUPOBaHUs TaOIUIIbI
// 3anuchIBa€M HOBBIHM OKJIaJ B TEKYLIYIO 3aIKCh
FieldByName(COKLAD’).AsString:=SysUtils.IntToStr(I);
Post; // Coxpansiem u3MeHeHus B TabuIIe
Next; // [lepexoaum K cieayromien 3anucu
End; // Konen nmukna
// BoccTaHaBMBaeM CBSI3b BU3YaJIbHBIX KOMIIOHEHTOB C TaOIuIen
EnableControls;
End;
B stom npumepe mb1 ucnonb3oBaiu MeToibl DisableControls m EnableControls mist
OTKJTFOYCHUSI M BOCCTAHOBJICHUS CBS3U TAOJUIBI C BU3YaIbHBIMU KOMIIOHCHTAMH,
4TO0—OBI M30€KaTh MPOKPYTKH 3HAYCHUI TAOJIUIIBI B BU3YaJbHBIX KOMIIOHCHTAX TPH
W3MCHCHHUH 3HAYCHUI 3apIUIaThl COTPYIHUKOB BO BCEH TabmuIle.

30. OCHOBBI A3bIKA SQL

S3pik  cTpykTypupoBaHHBIX 3ampocoB SQL (Structured Query Language)
UCIIOJIb3YEeTCSI B OCHOBHOM JIJIsi paOOThl C ynajJeHHbIMH Oazamu JaHHBIX. OJHAKO
MHOTHE MporpamMMmbl B3aumoeictBusa ¢ bJl , nHanpumep MS Accesss, paboTarT u ¢
JIOKaJnbHbIMU 0a3amu JaHHbIX yepe3 SQL.
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30.1. Cocmaenvie wacmu SQL

SQL cocrout u3 3 yacrteit:
DML (Data Manipulation Language) — si3pIk MaHUITyIMPOBAHUS JAaHHBIMH,
DDL (Data Definition Language) — si3b1k onpeneneHus JaHHbIMH,
DCL (Data Control Language) — si3bIK yIpaBJIeHUS JaHHBIMU.
DML
DML coctout 13 4 OCHOBHBIX KOMaH/I:
Select — BEIOpATh 3aMcH U3 TaOJIHII,
Insert — BcTaBUTH 3amTUCH B TAOIHUILY,
UpDate — 06HOBUTH 3aIlicH B TaOJIHIIE,
Delete — ynanuTh 3anucy U3 TaOIUIIBL.
DDL
DDL cocrout u3 cineayromuyx KOMaH/;
Create DataBase — co3agath 6a3y 1aHHBIX,
Create Table — coznarp Tabnuiry,
Create View — co3aaTh BpeMEHHYIO Ta0IuILy,
Create Trigger — co3naTh TpUTTEp, T.€. XPAaHUMYIO IPOLIETYPY, KOTOpas OyieT
BBI3BIBATHCS aBTOMATUYECKH MPY HACTYTUICHUH KAaKOTO—TO COOBITHSA,
Create Index — co3maTh HHICKC,
Create Procedure — co3naTh XpaHUMYIO MPOLIEAYPY,
Alter DataBase — MogudumupoBaTh 6a3y JaHHBIX,
Alter Table — MogudunupoBaTh TAbIUILY,
Alter View — MmoauduuupoBath BpeMEHHYIO TaOuILy,
Alter Trigger — MmomuduIpoBaTh TPUTTED,
Alter Index — MoauduIpoBaTh MHIEKC,
Alter Procedure — Mmoau¢uupoBaTs XpaHUMYIO MPOLIETYPY,
Drop DataBase — ynanuth 0a3y JaHHBIX,
Drop Table — ynanuts Tabnuiry,
Drop View — ynanuTh BpeMeHHYIO TabIuILy,
Drop Trigger — ynanuTh Tpurrep,
Drop Index — ynanuth uHACKC,
Drop Procedure — ynanuTs XpaHUMYIO MPOIETYPY.
DCL
DCL ympasasieT noctynom k 6a3e TaHHbBIX:
Grand — naTe paBa qoctyna k 0a3e JaHHBIX,
Revoke — oTobpath mpaBa gocTymna K 6a3e TaHHbBIX.

OcraHoBUMCSI Ha PAcCMOTPEHUU TOJBKO HamOoJiee BaXKHOM KOMAaHIbI SI3bIKA
MaHUITyJIMPOBaHUA JaHHBIMU — Select.

30.2. Komanoa SELECT
Orta KOMaHIa MpeaHa3HadeHa JUIs BbIOOpa HH(poOpMauu u3 0a3bl JaHHBIX.

PesynpraTom paboThl komanabl Select (BpiOOp) Bcerna sipnsierca Tabnuna. OOmas
¢dbopMa TaHHOIN KOMaH/bI UMEET BUJI
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Select [Distinct] <cmmcox mojeir>

From <cmmcok ta0ium>

[Where <ycnoBust or6opa>]

[Group By <nosnsi> [Having <ycioBus oT60pa AJis rpynnupoBKA>|

[Union <npyroii Select>]

[Order By <nons win Homepa nojuein>];

Hanpumep, mis Beibopa Bcex damuiuii u3 tabauibl TSpis MOXKHO 3amucaTh
KoMaHy Select cienyromuM 00pa3om:

Select FIO From Tspis;
B pesynbpTaTe MbI OTy4YUM CIIEAYIONLYIO TaOJIUILY:

FIO
HBanoB
CuopeHko

.......

Ecim BMecTo cmnucka WMEH IOJeH MOCTaBUTh CHUMBOJI «*» (3Be3704YKa), TO B
UTOTOBYIO TAOJIHITy OyyT BKJIFOUYCHBI BCE TIOJISI TAOJIUIIBI.

[Ipu onucanuu moseit BeIOOpa Mepea KakabIM UMEHEM TI0JISI MOYKHO BCTaBUTh
TEKCTOBYIO KOHCTaHTy (JuTepan), KOoTopas OyJIeT BBICTYNAaTh B POJU «IICEBJO-
crosibay. Hampumep:

Select "®amuaua”, F10, ” noaydyaer”, OKLAD, ” pyoJei” From TSpis;

Tenepb MbI TOJIYYUM CIEAYIOUIYIO TaOIUILY:

FIO OKLAD
Pamunus HBaHOB noxyyaer | 300000 pyOnei
Pamunus CunopeHko nosyyaer | 200000 pyOnei

KBanmudukarop As mMo3BOJsS€T MpH BBIBOJEC HUTOTOBOW TaOJHIBI HW3MEHSTh

Keanugpuxamop As

Ha3BaHUs CTOJIOIIOB U TAOJIHUII, HAIPUMED:
Select F1IO as ®amuiausa, OKLAD as 3apniiata From TSpis;
DTa KOMaH/a AacT CASAYIONIYIO TaOIHILy:

Damunus 3apruiaTta
HMBaHoB 300000
CuopeHKo 200000

Aepecamnvie (hynxyuu

Ot (QYHKIIMM TIO3BOJIIOT TMPOW3BOAUTH BBIYMCICHHUS HaJ 3HAYCHUSIMH
KaKOT0—TO CTOJIOIA UJTH MTOJACYUTATh YUCJIO CTPOK B TaOJIHIIC:

e Sum — CyMMHUPOBaHUE 3HAYEHUH CTOJIONA;
e Min — onpeeneHne MUHUMAJILHOTO 3HAYEHHUS B CTOJIOIIE;

e Max — onpejiesieHle MaKCUMaJIbLHOT'O 3HAYEHHUS B CTOJIOIIE;

e Avg — ompeneneHue CpeTHEr0 3HAUCHHS OT 3HAYSHUM CTOJI011a;
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First — mepBoe 3HaueHUE B CTOJOIIE;

Last — mocnegHee 3HaYeHUE B CTOJIOIIE;

StDev — onieHKka cpeHeapru(MeTHIecKoro OTKIOHEHNUS;

StDevp — HeCMelIeHHAas! OLIEHKa CpeTHEapU(PMETUYECKOTO OTKIOHEHMS;

Var — o1ieHKa AUCIEPCUH;

Varp — o1ieHKa HeCMEIIEHHOM TUCTIepCun;

Count — 9yKCI0 CTPOK B TaOIHIIE.
PaccMoTpuM nprMep pacuera CpeHeN 3apIuiaThl U IOJTHOTO YHCa COTPYIHUKOB!
Select Avg(OKLAD) as [Cpeansia 3apmiiaral, Count(*) as UHC From TSpis;

B pe3ynbpTaTe BBINOIHEHUS 3TOM KOMaH/bl OJIYYHM CIEIYIONIYIO Ta0IuIy:

Cpennsig 3apmiara | UC
250000 2

Vcnosus ombopa cmpox

OTt60p cTpok ocyuiecTBisieTcs onepatopom Where <mnpeaukar>. B npenukare
MOTYT OBITh UCIIOJIb30BAHBI CIEAYIOIINE ONEepaIiu:

o = — paBHO;

e <> != - He paBHO;

° > — OoJIBIIIE;

o < — MEHBIIIE;

° >= — OO0JIBIIIE UK PABHO;

o <= — MCHBIIIC UJIM PABHO,

e Between —wmexny;

e In — BXOXKJICHME B MHOKECTBO 3HAUCHHM;

o Like — IIOXOJK€ HA YTO—TO;

e [s Null — 3HAUYCHHUE HE 3aJ1aHO;

o Exit — 3HAQUYEHUE ONPEIEIICHO;

e Any — 11000€ 3HAUCHUE;

o All — BCE 3HAYCHUSI.

B omeparope Where MOXHO TakKe HCIIOIH30BATh CICAYIONINE JIOTHYCCKUE

onepaluu:

e And — noruueckoe U;
e Or — goruueckoe NJIU;
e Not — JOrHYecKOe OTPULIAHUE.
PaccmoTpum HECKOJIBKO PUMEPOB UCIIONIb30BaHUA oniepaTopa Where:
1. Haiimem Bce cTpoku, comepkamue hammmmio « IBaHOBY:
Select * From TSpis Where FIO="HUBanoB”;
3HaueHUE MOJII MOKHO 3aKJII0YaTh B IBOMHBIE KaBbIUKH, a €CJIM B 3HAYalllel CTPOKE
€CTh CIELMAIbHBIE CUMBOJIbI, BKIItOUas MPo0es, TO 3TO 3HaYEHUE HY>KHO 3aKJI0YaTh
B KBaJpaTHbIE CKOOKH, Hanpumep, ~MBanoB” unu [VBaHOB].
2. Haitnem Bcex COTPYIHHMKOB, y KOT'O OKJIAJl JIEKUT B 3aJaHHOM MHTEpBAJIE:
Select * From TSpis Where OKLAD Between ”100000” and ”300000”;
3. Haiinem Bcex COTpyIHHMKOB, Y KOro (pamMuiinu HauuHarotces ¢ OykB «By:
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Select * From TSpis Where FIO Like "UB%”;
Cnenyer  OTMETUTh, 4YTO CUMBOJA %  (IpOLIEHTHI)  O3HA4yaeT  JoOyIo
MOCJIEIOBATENBLHOCTh CUMBOJIOB 7151 ctangapta ANSI-92, a nna ctanmapra ANSI-89
cleAyeT WCIOJIb30BaTh CHUMBOJ *  (3Be€370Yka). AHAJIOTMYHO CUMBOJI
(momuepkuBaHus) O3HA4aeT JiroOoil cuMBoi B cranaapre ANSI-92, a B cranmapre
ANSI-89 st aTHX K€ 1eJIel UCTIONB3YeTCsl CUMBOJI ? (BOIIPOCUTEIBHBIN 3HAK).
4. Hatitu Bcex coTpyaHUKOB ¢ pamunusamu «BanoB» unu «IletpoBy:
Select * From TSpis Where FIO in [’UBanoB”, ”IleTpoB”];
5. Haiitu Bcex COTpyIHUKOB, KOMY €LI€ HE YCTAHOBJIEH OKJIA/I:
Select * From TSpis Where OKLAD is Null;

VYnopsaoouenue cmpok

VYnopsinoueHne CTpOK OCylIecTBIAeTcs B KomaHae Select ¢ momomibro
kiroueBoro ciosa Order. [Ipumep ynopsigoueHus cTpok no GaMuiIusIM COTPYIHUKOB:
Select * From TSpis Order by FIO;

Ces3vieanue maoauy

CasizpiBaHue TaOmuil mpou3BoAuTcs B ornepatope Where komanasl Select mo
COBMAJICHUIO 3HAYCHUHN Kakux—IuOO AByX mosied B pasHbix Tabmuuax. [Ipumep
cs3biBanus Tabmui TSpis u TDol no xony nomkHOCTH:

Select a.ID as Homep,

a.FIO as ®amnius,
b.NAMEDOL as /[0/1:kHOCTD,
a.STAG as [Crax padoTsl],
a.OKLAD as 3apnuara
From TSpis as a, TDol as b
Where a. CODEDOL=b.CODE;

Moouguxamop Distinct

Momudukarop Distinct 1o3BOJsSE€T YCTpaHWTh JyOJMPOBAHHE CTPOK B
pesynbTupytomeii tabmuie. Hampumep, MOXHO y3HaTh, CKOJBKO Pa3IUYHBIX
ypOBHEH 3apIuiaThl UMEIOT COTPYIHUKH, CIETYIOIIUM 00pa3oMm:

Select Distinct OKLAD as 3apmiara

From TSpis Order by OKLAD:;

Crnenyroumii mpuMep NOKa3bIBaeT, KaK HAWTH TeX COTPYAHHUKOB, Yy KOTO
COBMAJAIOT JHHU POKICHUS:

Select Distinct a.FIO as ®amuausi, a.DATEB as [[laTta poxaenusi]

From TSpis as a, TSpis as b

Where a.DATEB=b.DATEB and a.ID<>b.ID

Order by a.DATAB;
B sTom npumepe Mbl 0HY U Ty ke Tabauiy TSpis 0003HAUMIIM KaK TaOIUIly «a» U
TabMUIly «by», YTO TO3BOJIWIO HAWTH TEX COTPYAHHKOB, Y KOTO COBMAAIOT IHH
POXKICHMsI, HO pasHble HIACHTU(UKANUOHHBIE HoMmepa «ID». Ins uckmodeHwUs
nyOnmupoBaHusl BCTaBieH wMoaudukarop Distinct u  mpoBeneHa COPTHPOBKA
PE3yIBTUPYIOIEH TAOJIUIIBI TIO JIATE POKIACHUSI.
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Paboma ¢ oamamu

Haitnem, nanpumep, BCeX COTpYyAHUKOB, poauBiiuxcsa ¢ 1 anpens 1980 r. mo
31 mrona 1981 r,:

Select * From TSpis

Where DATEB Between °01/04/1980° and ’31/06/1981°;
Orta komanpaa 3anucanHa B crtaHgapte ANSI-92. Jlns crangapra ANSI-89 naty
HY>KHO 3aKJII0YaTh HE B allOCTPO(DbI, a B CHMBOJIBI «#» (peIIeTKa).

Texyuryro gatry MOXKHO TOJNYyYWTh, HUCHONB3yI0 (yHkuuo Date() 6e3
apryMeHTOB. /[ BbIAeneHus yacTtu faTel u3 nosst narel, Hanpumep DATEB w3
Tabmuibl TSpis, MOXKHO UCIIONIB30BATh CEAYIOMNE (DYHKIIUU:

Year(DATEB) —roa;

Month(DATEB) — MecHI;

DatePart(”q”,DATEB) — kBaprau;

DatePart(’y”,DATEB) — rox;

DatePart(’m”,DATEB)— mecsiu;

DatePart(’d”,DATEB) — neHb.

Hanpumep, HaiigeM Bcex COTPYAHUKOB, POJAUBIINXCS B alpelie:

Select F1O as ®amuaus, DATEB as [[laTa poxaenus|

From TSpis Where DatePart(”m”,DATEB)="04";

Komanoa Transform

Ota KomaHJa ecTh ToJlbko B MS Access. OHa sBIseTcs pacliupeHHEM
cragaapra SQL u ucnonabs3yercs Uil CO3AaHMs NePEeKpeCcTHbIX Tabauu. OO0mmii BUa
€€ CIEAYIOIIUM:

Transform <arperatHas ¢pyHKIus>

Select <unCTpyKUIHST>
Pivot <zaromoBku cToyI0110B> [in [<3Ha4;, 3HAY,, ....>]];

Ha3Banust ctpok o0pa3yroT 3HaueHus noJieid B omeparope Select, a Ha3BaHUs
CTOJIOIOB 00pa3yroT 3HA4YeHMs MOJed yka3zaHHbIX B omeparope Pivot. Hampumep,
YTOOBI MOCTPOUTH TAOIUILY, MOKA3bIBAIOILYIO PAaCIpeieIeHUEe YUCIa COTPYIHUKOB 110
JTOJDKHOCTAM (IO CTOJOIaM) M CTaxy paboThl (IO CTOKaM), MOXHO HaIucaTh
CJIEIYIOILYO0 KOMaH[y:

Transform Count(¥)

Select a.STAG as Crax
From TSpis as a, TDol as b
Where a.CODEDOL=b.CODE
Pivot b. NAMEDOL;
Tabnuia MOXXET IPUHSATh, HAPUMED, CIACTYIOLIUNA BU;

Crax HNuxenep TexHuk
10 4 7
5 5 6
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30.3. Ilpumep ucnonvzoseanusn 3anpocos ¢ Delphi

Chopmupyem ¢opMmy Tak, Kak 3To MmokazaHo Ha puc.30.1, U Hamnwuiem
00paboTuuku COOBITHI cO3MaHusS (POPMBI M HaXKATHS KHONKH «BBIMOTHUTH
CICAYIOIUM 00pa3oMm:

Procedure TForml.FormCreate(Sender:TObject);

Begin  // Csa3b B B]] onpenensiercs B ¢aitne DB1.udl
ADOConnectionl.ConnectionString:=’File Name=DB1.udl’;
ADOConnection1.0Open; // OTkpsiBaeM coenunenue ¢ bJ|

// CBsi3pIBa€M KOMITIOHEHTBI JOCTYTIA U yrpaBieHus bJ|

ADOQueryl.Connection:=ADOConnection1;
DataSourcel.DataSet:=ADOQueryl;
DBGrid1.DataSource:=DataSourcel;
End;

Procedure TForml1.Button1Click(Sender:TObject);

Begin

// 3akppIBaeM aKTUBHBIN 3aPOC

If ADOQueryl.Active then ADOQueryl.Close;
ADOQueryl.SQL.Clear; // Ouumiaem TeKCT 3ampoca
ADOQueryl.SQL.Add(’Select * From TSpis;’); // 3anucsiBaem 3ampoc

// BeimomHsieM 3ampoc U BBIBOAMM pe3ynbTart 3ampoca B DBGridl.

ADOQueryl1.Open;

End;

ADOConnectionl ADOQueryl DataSourcel

AN o /ﬂﬁ“

PN Bl
Sl Mg e
| DBGridl

Buttonl BrimonHKTE

Puc.30.1. ®opma c koMIOHEHTaMH 7151 pabOTHI € 3apocamMu

31. CO3JAHUE COBCTBEHHbBIX KOMIIOHEHTOB

B cocraB Delphi Bxogut 6onee 450 cranmapTHbix komnoHeHToB. Ho mHorma
BO3HHMKAET HEOOXOJAMMOCTh YCOBEPIICHCTBOBATh HEKOTOPHIE KOMIIOHEHTHI WM
CO3/1aTh CBOM HOBBIE KOMIIOHEHTBHl. Bce KOMIOHEHTHI JOJDKHBI SIBJIATHCA
HacyeqHukamu kiacca TComponent.

B Delphi Mo>xHO co31aTh 3aroTOBKY /1J11 HOBOI'O KOMIIOHEHTA, PO MyTh:
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File > New —» Component wiu

Component - NewComponent
[Tocinie 3TOro Ha 3KpaHe MOSABIIAETCS OKHO, B KOTOPOM HY>KHO OIIPEIEIUTH:

e HacieayeMbii kinacc (Ancestor Type);

e ums HOBoro kiacca (Class Name);

® UM CTpaHWYKHU MaauTpsl komroHeHToB (Paletter Page);

® MECTO pacloiOXKeHHs (aiisia ¢ MOIyJIeM HOBOTO KOMIIOHEHTA.

B pesynbrate momyuyaem 3arotoBKy moayisi Unit ¢ mpouenypoil peructpanuu
KOMIMoHeHTa. OcTaeTcsi TOABKO JOMOJHUTH 3TOT MOJYJIb HOBBIMH BO3MOKHOCTSIMU U
YCTAHOBUTH €T0, TPOMIS MyTh:

Component — Install Component
B urore B nanurpe kommnoneHToB Delphi nmosiBUTCSI HOBBIN KOMITOHEHT.

JI1s1 HOBOrO KOMITOHEHTa MOXHO CO3/1aTh CBOM 3HaueK, BOWS B rpaduuecKuit
penaktop: Tools — Image Editor. B HeM HyXHO c031aTh KOMIOHEHTHBIN
pecypcubiii ¢aiin: File - New — Component Resource File, B koropom 3amath
pacTpoBoe H300pakeHHWe 3Hauka pa3MepoM 24 x 24 mukcens ¢ manutpor uz 16
uBetoB: Resource — New — BitMap. [lasee HY>XHO Ha3BaTb HOBBIA pecypc
MMEHEM KJIacca KOMIIOHEHTA, MPUYEM HUCIOJIb3Ys TOJIBKO MPOMUCHBIE OYyKBbI, 3aTEM
COXpaHUTh PECypCHbIN (ailll ¢ MMEeHeM MOJyJisl, OMHCHIBAIOIIETO KOMIIOHEHT, W
pacumpenueMm «.dcr». Ilpum perucrtpanuu HOBOTO KOMIIOHEHTa €My OyJer
aBTOMAaTUYECKHU ITPUCBOEH HOBBIM 3HAYOK.

PaccmoTpum mpuMep co3aHHMsi HOBOIO KOMIIOHEHTAa — HACIIEIHMKAa Kiacca
TListBox, xoTopsiii Oyner moanepkuBaTh TaOyJISIHIO CTPOK. TaOymisiusi CTpOK
HY)KHa IS Pa30MBKH COACPKUMOTO CTPOK Ha KOJIOHKHM, HAYMHAIOIIMECS C
ONpEe/IeICHHON MO3uIMU B cTpoke. Hampumep, Mbl XOTUM BBIBECTH B BHJI€ TaOJIUIIBI
dbaMuIUu ¥ JOHKHOCTH COTPYIHUKOB. DaMuiuu, AOMYyCTUM, OyJIyT HAYMHATHCS C
5—i1 mo3unuu B CTpOKe, a JoKHOCTH — ¢ 40—ii. CrangaptHbliii komnoneHT TListBox
HE MOJAJEPKUBAET TaOyJALMIO, U TaK Kak (aMUIMKM HMEIOT pa3HOE€ KOJIUYECTBO
CHMBOJIOB, B Ta0JIMIIE Ha3BaHUs JOJKHOCTEH OYIyT HAUMHATHCS C Pa3HbIX MO3UITUH,
YTO 3aTPYAHSIET €€ BOCIPUSATHE.

B HOBOM KOMMOHEHTE MpejiaraeTcs B CTPOKH, moMeniaeMblie B HOBbIH LisBox,
3aMMUChIBATh MEXKIY CIOBAMH CHMBOJBI TaOyisinuu (kox #09) u B Kjlacc KOMIIOHEHTa
BBecTH HOBoe cBoiicTBO STabStop Tuma TStrings, B koTopoe OyzeM 3amuchiBaTh B
KaXKJI0M €€ CTPOKE HOMepa MO3UIIUIA TaOyIIAIHH.

B pesynbTaTe moayduM KOMIIOHEHT, KOTOPBIN U3 TaOJIUIIbI

HNBanoB Nuxenep
Cupnopenko TexHUK
Tam TexnoJor
MTO3BOJIUT MOJYYHUTh 00JIee BOCIIPUHUMAEMYIO TaOJIHUITY:

HBanoB Nnxenep
CunopeHko TexHuk
Tam TexHonor
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B sroif Tabnuue, B otnnune ot kommnoHeHnta TStringGrid, OyneT BrIOMpaThCs BCs
CTpOKa, a HE OT/IeJIbHAs siueiKa TaOJIUIIbI.
Peanuzanust Takoro KOMIoOHEHTa MPUBEICHA HIXKE:
unit Ulistmy;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls;
type
TListmy = class(TListBox) // Imst HoBoro knacca — TListMy
private
FfTabStop:TStrings; // [lone nns xpaHeHus MO3UIUN TaOyISIIUN
// MeTon 3aaanus nMo3uluil Tadynanuu
Procedure SetTabStop(value:Tstrings);
protected
public
Atabstop:Array[1..20] of integer; // MaccuB 3HaueHH O3ULIUKN TaOyIALUU
// HoBBIM MeTO[ CO3MaHUI OKHA KOMIIOHEHTA
Procedure CreateWnd; override;
// HoBbIl MeTOJT onipe/ielieHUs] TapaMeTPOB OKHA KOMITOHEHTA
Procedure CreateParams(var Params:TcreateParams);override;
// HOBBIIt KOHCTPYKTOP KOMIIOHEHTA C BBIJICIICHUEM JIOMIOJIHUTEILHON TaMsITH
constructor create(Aowner:TComponent);override;
// HOBBII 1eCTPYKTOP IO OCBOOOKICHUIO TTAMSTH
Destructor Destroy;override;
// MeTon 3aaHusi KOMIIOHEHTY MacCHBa 3HAUCHUN O3UINI TaOyIsauu
Procedure tabset;
Published
// Onpenensiem HOBOe cBoMcTBO STabStop, nocTynHoe Ha ATarne NPOSKTUPOBAHUS
property STabStop:Tstrings read FfTabstop write SetTabStop;
end;
procedure Register; // Meton peructpaiiiu KOMIIOHEHTa
implementation
procedure Register;
begin
// PerectpupyeM HOBBIN koMroHeHT ListMy Ha ctpanuuke Samples
RegisterComponents('Samples', [TListmy]);
end;
// MeTop 3anucu 3HaueHui B cBoiicTBo STabStop
Procedure Tlistmy.SetTabStop(value:TStrings);
Begin
ffTabStop.Assign(value); // 3anucek 3Hauenuit B nojie FFTabStop
tabset; // YcranaBiuBaeM B KOMIIOHEHTE HOBYIO TaOYJISILIUIO
Invalidate; // IlepepucoBbiBaeM KOMIIOHEHT
end;
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Procedure TListmy.CreateParams(var Params: TCreateParams);
Begin
// BbI3pIBaeM HaceayeMbIi METO 3aJJaHus TapaMeTPOB KOMIIOHEHTA
inherited CreateParams(Params);
with Params do Begin
// I3mMeHsieM CTUIIb OKHA HOBOTO KOMIIOHEHTA, pa3peniaeM TaOyIsuio
Style:=Style or $80{L.bs Usetabstops};
end;
end;
Procedure Tlistmy.CreateWnd;
var i,j,err:integer;s:String;
Begin
// BpI3pIBa€M HaClIeTyeMbId METOJ] CO3/TaHUS OKHA
Inherited CreateWnd;
tabset; // YcranaBnuBaeM TaOyJISIIUAIO 1711 HAIIETO OKHA
end;
Procedure Tlistmy.Tabset;
var i,j,err:integer;s:string;
Begin
// TIpoBepsieM HaJIU4He CTPOK, 3aaroIux mo3uiuu tadynsaiuu B FFTabStop
if fFTabStop.count>0 then Begin
// OTKpbIBaeM UK nepenucyu no3unuid Tadyssuuu u3 FFTabStop B ATabStop
for i:=1 to fFtabstop.count do Begin
s:=Fftabstop.strings[i-1];
val(s,j,err); // TlepeBOaMM CTPOKY S B YHCJIO ]
if err<>0 then Atabstop[i]:=0 else
// 3anucpiBaeM no3uiuu Tadysanuu B ATabStop ¢ yueTom TOro, 4to mmpuHa OJHOTO
// cuMBOJIa paBHA YeThIpeM 0a30BbIM equHUIIAaM Windows
Atabstop[i]:=j*4;
end;
end else Begin
Atabstop|[1]:=0;
end;

// TlockltaeM cooOlIeHne OKHY HOBOI'O KOMIIOHEHTA, YCTaHABIMBAIOIIEE TaOYIISAUIO
SendMessage(Handle,LB_SetTabStops,
Fftabstop.count,Longint(@Atabstop));
end;

Constructor Tlistmy.Create(Aowner:Tcomponent);
Begin
inherited Create(Aowner); // Bei3piBaeM Hacneayembiii KoHCTpykTop Create
// Beigensiem mamsTh MO CIIUCOK TMO3UITHI TaOyIsIuu
Fftabstop:=Tstringlist.create;
end;
Destructor Tlistmy.Destroy;
Begin
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Fftabstop.Free; / OcBoOox/1aeM namMsTh U3—I10J] CIUCKA TaOyJISUN

Inherited Destroy; / Bei3siBaecm Haciemyemsil nectpykrop Destroy

end;

end.

JIns MOAKITIOYEHUSI CBOErO 3HAYKA K BHOBb CO3JIaHHOMY KOMIIOHEHTY MOYHO
CO3/1aThb KOMIIOHCHTHBIM pecypcHbi ¢ain ¢ mmenem UListMy.dcr, B koTopom
HEOOXOJMMO OIpeAeNIUTh PACTPOBOE H300pakeHHe 3Hauka pasmepom 24 x 24
nukcens u Ha3BaHueMm TListMy.

3anuch HOBBIM CTpOKM B KOMIOHEHT ListMyl MoOXHO oOCyIIecTBUTH
OIIEPATOPOM:

ListMy1.Items.Add(#09+’UBanoB’+#09+’ Un:xeHep’);

[Ipu stom cnoBa «MBaHoB» u «UHxxeHep» OymyT pacrmoyiaraTbCsi C TO3UITUH,
3a/laHHbIX B cBoiicTBe STabStop.

Ecnu co3maercs menbiii HAOOp CBOMX KOMITOHEHTOB, TO UX MOKHO TTOMECTHUTH B
OJIMH NakeT. /[ 3TOro Hy>KHO NMPOWTH ITyTh:

Component — Install Packages —> Add
3aTeM HYKHO CO3JaTh CBOM MAKET U TIOMECTUTh B HEFO CBOM KOMITIOHEHTBI.

32. PABOTA C PEECTPOM

CucremHblil peecTp omnepanMoHHOM cucteMbl Windows npencraBisieT coOoi
OOIIIEIOCTYITHYI0 APEBOBUIHYI0 0a3y [aHHBIX [JI1 XPaHEHHs HACTPOEYHOU
uHpopmarmu kak camoi Windows, Tak ¥ APYruX NpOrpaMM, YCTAaHOBJICHHBIX Ha
koMmmbloTepe. B mepBbix Bepcusix Windows Bce HACTpOWKH MporpaMMm U Camou
OMEpPallMOHHON CHUCTEMBl XPAaHWJIUCh B CHEIHAIbHBIX TEKCTOBBIX (ainax ¢
pacmpenueM «ini». C pa3BUTHEM CHCTEMbI TaKuX (PailyioB CTaHOBUIIOCH BCE OOJIBIIE
u Oonpiie. OHU OBLTH pa30pOCaHbl IO pa3HBIM KaTajloram, M CTaJIO OYEHb CIIOKHO
yIpaBJsATh Takol cucremoil. Haunmnas ¢ Windows 95, Bcst HacTpoeuHast HH(popMarus
CcTajlla 3aHOCHTbCA B OJHO MecTo — peecTp. Pabora ¢ peectpom B Delphi
OCyIIECTBIIsIETCS 4epe3 MoAyih Registry, a pabota c peectpom BHe Delphi —
cucremHoi nporpammoii RegEdit.exe.

C nmnoMolpl0 peecTpa MOXHO HACTPOUTh HYXKHBIM 00pa3oM Jro0yIo
YCTaHOBJICHHYI0O Ha KOMIbIOTepe Tmporpammy. OIHAKO BO3MOXKHOCTH peecTpa
IPECTABISIFOT OCHOBHOW MHTEPEC MPH CO3JIaHUU COOCTBEHHBIX MPOTPaMM IHPOKOTO
IPUMEHEHHUSI — 3TO W 3alUCh B PEECTP CEPUUHOTO HOMEpPA MPOTPaMMbl, U TOJCYET
Yyclia BBI30BOB Balllel MporpamMMmbl, W 3alllUTa MPOrpaMMmbl OT KOIMUPOBAHUS, U
nepuoauyeckoe MHGOPMHUPOBAHHE pa3paboTuMKa O MaciiTadax pacrnpocTpaHEHUs
Balllel MPOrpaMMbl U MHOTOE JIpyTOE.

Bech peectp pazaensercs Ha 5 KITHOYEBBIX 00J1acTel:

e HKEY CLASSES ROOT - coaepxutr nHpopmanuio O pacmmpeHusx (Hanios,
KJlaccax M 3apeructpupoBaHHbix B cucteme COM cepepax. ConepKuUMOe 3TOro
KJItoua AyOnupyeTcs B pasaene
HKEY LOCAL MACHINE\SOFTWARE\Classes;

e HKEY CURRENT USER — coaepXUT MHOKECTBO HACTPOEK MPOrPpaMMHOTO
obecnieueHus (MHGopMaIuio 0 KOHPUTryparuu padbodero croya, KJIaBUaTyphl U
uHdopmalmio o mapamerpax MeHto [1yck) Tekyiero nojib3oBaress, T.€. TOro
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I10JIB30BATEIISL, KOTOPBIM B HACTOSIINII MOMEHT 3apETUCTPUPOBAH B CUCTEME.
Peectp xonupyer copepKuMoe OJJHOTO U3 MOAPA3/IEIIOB B pa3eie
HKEY USERS B ganHslii pazien ¥ 1o OKOHYaHUH padOThl €ro OOHOBIISET;
HKEY LOCAL MACHINE - coxepxut wuHbOpPMAIMIO, OTHOCAIIYIOCS K
KOMIIBIOTEPY: MECTOHAaXO0XJCHUE  JpallBEpOB,  MAapaMeTpbl  HACTPOEK
YCTAHOBJICHHBIX Ha KommbloTepe mnporpaMm u COM-—cepBepoB. OH caMblid
KPYIIHBI U CaMbli BAXXHBIM M3 BCEX PA3JEIOB peecTtpa. B HEM comepKuTcs B
ogHoM wu3 mnoapazaenoB komus kiawoya HKEY CLASSES ROOT wu Bce
BO3MOYKHBIE BAPUAHTHI B 3aBUCUMOCTH OT TEKYIEH amnmapaTHOW KOH(UTYyparuu
conepxkumoro pazaena HKEY CURRENT CONFIG;
HKEY USERS - cozepkuT omnMcaHus HAacTpOEK KOMIBIOTEpA I BCEX
3apeTUCTPUPOBAHHBIX B cHucTeMe moJib3oBarenei. [loapasgen Default sBisiercs
paznenom HKEY CURRENT USER ngns  koHdurypamuu  mojb30Baresns
Windows 1o ymo4aHu1o;
HKEY CURRENT CONFIG — comepxuT omucaHue TeKylleld KOH(PUTyparuu
000py/I0BaHUsI KOMITBIOTEpA U SIBIISETCS OTpaKEHUEM OJHOM U3 BETBEH paszzena
HKEY LOCAL MACHINE\Config, B kKOTOpoM OIlMCaHbl BCE CO3/JaHHBIC B
cucreme KoHburypauuu obopynoBanus. Korma xkoHdurypamusi MeHsercs,
mensierca u cogepxkumoe paszznena HKEY CURRENT CONFIG — oH HaumHaer
«oTpaxaTb» yxe Apyryio BeTBb pazaena HKEY LOCAL MACHINE\Config.
@uU3NYECKH, COJIEPKUMOE peecTpa HaXOAUTCS B HECKOJIbKHMX (paiinax U 3TO

3aBucutT oT Bepcun Windows. Hampumep, mns Windows XP ocHOBHbIE HAacTpONKH
peectpa Haxonarcs B karajore %SystemRoot%\System32\Config. Tounslii ciucok
¢aitnoB peecTpa MOXKHO IOCMOTPETH B pa3iene

HKEY LOCAL MACHINE\System \CotnrolSet\Control\HiveList\
Jlns pabothl ¢ peectpom B Delphi vyxHoO:
MOJKJIIOYUTH MOIYJIb Registry, 00bsiBuB ero B onepatope Uses,
co3aaTh nepeMeHHyro tuna TRegistry U BbI3BaTh €€ KOHCTPYKTOD,
BBINIOJIHUTH PabOThI C PEECTPOM C MTOMOILBIO METOI0B Kilacca TRegistry,
0CcBOOOANTH MaMsTh, 3aHUMAaeMyo nepeMenHoi tuna TRegistry.

OcTaHOBUMCS Ha ONMCAHUU HEKOTOPBIX CBOMCTB M METOJ0B Kilacca TRegistry:
Property RootKey: HKEY; — onpeaenenue Tekyiero KOpHeBOro kirova (0UH U3
BO3MOXHBIX TISITH, TPUBEIACHHBIX BHIIIIE);

Property CurrentKey: HKEY'; — monydeHnne TeKyniero OTKpbITOTO KIIH04a peecTpa;
Function OpenKey(const Key: String; CanCreate: Boolean): Boolean; — oTkpbiTne
kioua Key B TekylieM KOpPHEBOM KaTajore, HO €CJIM TaKoro KJioya HET, TO OH
oyner co3man mnpu CanCreate=True. @yHKUMS BO3BpaIlaeT HCTHHY, €CIH
orepanus OTKPHITHS KJIH0Ya YCIEITHO BRIMOJIHEHA,;

Function ReadString(const Name: String): String; — yTeHue 3Ha4eHUS MapaMeTpa
Name CTpOKOBOTO THIIA;

Procedure WriteString(const Name, Value: String); — 3anuce 3Hauenus Value B
napameTp Name CTpOKOBOTO THIIA;

Function CreateKey(const Key: String): Boolean; — co3nanue HoBoro kitoua Key
B TEKYILIEM KJIIOYE;
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e Procedure CloseKey; — 3akpbITu€ OTKPBITOrO KJIHOYa M 3alKMChb U3MEHEHHWI B
peectp;
e Function DeleteKey(const Key: String): Boolean; — ynanenue u3 peectpa Kiroua
Key. KopHeBbie KiII04UH HE TIOAAI0TCS YIAICHHUIO;
e Function DeleteValue(const Name: String): Boolean; — ouncrtka 3HaueHus
napamerpa Name;
e Function ReadInteger(const Name: String): Integer; — uTeHue 3HaueHus
napameTrpa Name 1eJI0T0 THIIa;
e Procedure Writelnteger(const Name: String; Value: Integer); — 3anuch 3HaueHus
napaMerpa Name 11eJI0T0 THIIA.
PaccmoTpum mpumep 3amuMcu B peecTp HEKOTOpod HH(pOpMalmuu O CBOEH
nporpamme.
Uses ...., Registry; // [lonximoyaem k mporpamme Motysib Registry
Var Reg:TRegistry; // OnpenensieM yka3zaTenb Ha peecTp
Begin
Reg:=TRegistry.Create; // Beinensiem namMarhb noj peectp
//'Y craHaBIMBaeM KOPHEBOM KIIIOY
Reg.RootKey:=HKEY LOCAL_MACHINE;
// Co3naem B kiroue Software kitou MyProgram
Reg.OpenKey(’Software\MyProgram’,True);
// CozmaeM B TeKyIeM Kirode napamerp ID u 3amuceiBaeM B HETO
// cepuitHbIil HOMep Hatei nporpammbel: ABCD—-1234.
Reg.WriteString(’ID’,’ABCD-1234’);
Reg.CloseKey; // 3akpbiBaeM KIIFOY
Reg.Destroy;// OcBoOox1aeM namsTh, BBIZICIIEHHYIO paHee nepeMeHHoi Reg
End;

PaGotate Cc peecTpoM MOXHO TaKkKe C UCIHOJIb30BAaHUEM MPOTPaAMMBI
RegEdit.exe mytem co3maHusi TekCcTOBOro aiiia ¢ HyXHBIMH H3MEHEHUSIMHU H
nocieayromiero BeizoBa u3 Delphi mporpammer RegEdit ¢ mepenaueii et TekcToBOro
daiina yepes napaMmeTpbl KOMaHJIHOU CTPOKH.

Omnepanuu, KOTOPBIE MBI CAENAIN B MPEAbIAYIIEM MPUMEPE, MOKHO 0(OPMHUTH
U CIIEAYIOMM 00pa3oM:

// TlepBasi cTpoka TekcToBoro (aiina s popmara NT4
Const RegID="REGEDIT4’+#13#10;
// CTpoka Kiiroda
RegPath:=’[HKEY LOCAL_MACHINE\SOFTWARE\MyProgram]’+
#13#10;
// 3ananue UIMEHH MapameTpa U ero 3HauUeHUs
RegNew=""ID"="ABCD-1234""+#13#10;
Var RegFile: TFileStream; // [lepemennas ¢aitnoBoro moroka
RegCmd:String; // Komannnas ctpoka
P:Pchar; // YkazaTenb Ha CTPOKY C HyJI€BBIM CUMBOJIOM B KOHIIE CTPOKH
Begin
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// Co3zmaeM TEKCTOBBIH (ailn
RegFile:=TFileStream.Create(’MyFile.reg’,fmCreate);

// 3anuchIBaEéM B HETO YIPABJISIIOUIYIO CTPOKY
RegFile.Write(RegID[1], Length(RegID));

// 3anuchIBaeM TEKyLIUH KIIIOY peecTpa
RegFile.Write(RegPath[1], Length(RegPath));

// 3anuchIBaeM OTpeesIeHHs TapaMeTPOB AJIs TEKYIIEro Kiroya
RegFile.Wtite(RegNew|[1], Length(RegNew));

// 3akpbiBaeM (haiii
RegFile.Free;

// OnipenensieM KOMaHIHYIO CTPOKY
RegCmd:="RegEdit /s ’+’MyFile.reg’;

// TIpeobpazyeM OOBIYHYIO CTPOKY B yKaszareinb P
StrPCopy(P, RegCmd);

// BerzpiBaem u3 Delphi nporpammy EditReg u BHOCHM B peecTp U3MEHEHUs
WinExec(P, SW_MINIMIZE);

//'Y nansiem TeKCTOBBIN (paiin
If FileExists(’MyFile.reg’) then DeleteFile(’MyFile.reg);
End;

MOXXHO TNpPOCKaHHUPOBaTh BECh pEECTp B IMOUCKAX 3aJaHHBIX KIIOUYeH
3HAYEHUH MapaMeTpOB C MOMOILBIO CIEAYIONIeH PeKypCUBHOM MPOIEAYPHI:
// Tlouck B peecTpe 3HAYEHUI apaMeTpOB
Procedure Scanreg(skey,findpar:String;valpars: Tstringlist;
var reg:Tregistry);
// SKey — k1104 mpocMoTpa
// FindPar — umst uckomoro mapamerpa
// ValPars — criucok HaiiIeHHBIX 3HaYSHUI MTapaMeTpOB
// Reg — yka3arenb Ha peecTp
var st: Tstringlist; / BHyTpeHHUl CIUCOK CTPOK
izinteger;s,s1:String;
dt:TRegDataType;
Begin
// OTKpBITHE TEKYIIET0 KIHo4a
if reg.OpenKeyReadOnly(skey) then Begin
st:=Tstringlist.create;
reg.GetValueNames(st); // TlonyuyeHue crucka rnapaMmeTpoB
for i:=0 to st.count-1 do Begin // IIpoxon o criucky
if st.Strings|[i]=findpar then Begin
dt:=reg.GetDataType(findpar); // TlommydeHue TUMa napamerpa
if dt=rdstring then Begin
s:=reg.ReadString(st.Strings[i]); // [lony4yenue 3HaueHust napameTpa
valpars.add(s); / Jlo6aBneHue 3Ha4eHsI B CIMCOK 3HAYEHUI MMapaMeTpOB
end;
end;
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end;

st.Clear; // OuncTka BHyTpEHHErO CIICKa MapaMeTpoB

reg.GetKeyNames(st); // [lonydyeHue criucka Kitodeit

for i:=0 to st.count-1 do Begin // [Ipoxon 1o criucky kitouen
s1:=st.Strings|[i]; / [lony4yenue 3HaUeHUs KJIr04Ya

// CkaHUpOBaHWE TEKYIIIETO KIIH04a

scanreg(skey+'\'+s1,findpar,valpars,reg);
end;

reg.CloseKey; // 3akpbITHe TEeKyIIero Kiroua

st.Free; // OuncTka criicka KiIroueu

end;

end;

C noMo1bio 3TOH MpoLeaypbl MOXKHO, HAIIPUMED, Y3HATH a/Ipeca MIEKTPOHHON
MOYTHI BCEX MOJIb30BaTENICH JAHHOTO KOMIIbIoTepa. J[Jist 7Toro MokHO B 00paboTunke
KaKoro—jmbo coObITHS HAMUCATh CIEAYIOIIEE:
procedure TForm1.Button1Click(Sender: TObject);
var s:string;

ss: TStringList; // Yka3aTens Ha CIMUCOK aJpECOB DJICKTPOHHOM MOYTHI
begin
regl:=Tregistry.Create; / [lonkiatoueHue K peecTpy
//'YcTaHOBKa KOPHEBOTO KJTFOYA
regl.RootKey:=HKEY CURRENT USER;
ss:=Tstringlist.Create; // Boinenenue mamsTi moJi CIUCOK aJpecoB

s:=""; // BHauasne K104 moJjiaraeM paBHBIM ITyCTOM CTPOKE
s1:='SMTP Email Address'; // Ims mapameTpa 371€KTPOHHON MOYTHI
Scanreg(s,s1,ss,regl); // CxaHupyem peectp

if ss.Count>0 then Begin
Memol.Lines:=ss; // 3anucsiBaem aapeca 3JIeKTpOHHOM ocThl B Memol
end;

ss.Free; // OcBOOOXK1aeM ITaMSITh CITMCKA
regl.CloseKey; // 3akpsiBaem peecTp
end;

33. HEPCIIEKTUBbBI IIPOTPAMMMUWPOBAHUSA B DELPHI

B nexiusx Mbl He 3aTPOHYJIM HEKOTOPBIC BOTIPOCHI TIPOTPAMMHUPOBAHHUS, TAKHE
Kak paboTa C TOTOKAMH H TPOIECCaMH, CO3JaHHe CIPABOYHBIX CHCTEM,
WHCTAJUIAIIMOHHBIX TIporpamMM, MHTepHET-TEXHOJIOTHH, TIPIIOKEHUN I paOOTHI ¢
pacnpeneneHHbIMU 0a3aMu AaHHBIX. Ho Henb3st 00BsATh HEOOBATHOE.

Hu ogna otpacib Haykud He pa3BUBAETCA TaKUMHU OBICTPHIMH TEMIIAMH, Kak
uHopMaIMoOHHbIe  TexHoNoruu. Kaxnaplii roa  BBIXOJAST  HOBBIE  BEPCHH
OMEPALMOHHBIX CUCTEM, CPeJl TPOrPaMMUPOBAHUS U MPUKIAIHBIX IPOTPAMM.

Kakne >xe mepemMeHbl OXHIAIOT Hac B Ommkaiiiem OyayiieM B 001acTH
uHdopmarmonasix TexHonorui? Kommnanusa Microsoft — daktudyeckuit nauaep B
pa3paboTKe OMEPAIMOHHBIX CUCTEM U MPUKIIAIHBIX TAKETOB MPOrPaMM — BBIMTYCTHIIA
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B CBET HOBYIO HAJICTPOWKY HaJ omepanuoHHON cuctemoit Windows — cpeny wim

mwiatrgopmy .NET Framework. OTta cpena kopeHHBIM 00pa3oM U3MEHSET MOAXOABI K

pa3zpaboTke nmporpaMmMHoOro odecrnedenus. OCHOBHas 3a7aua HOBOW CpPeJlbl COCTOUT B

CYIIECTBEHHOM TIOBBIIIEHUHM HAACKHOCTH M 0€30IacHOCTH pa3padaTbiBa€MOro

IPOrpaMMHOTO 00€CTICUEHUS.

PaccmoTpenHble HaMM B MpPEABIAYIIMX JIEKIUAX MOAXOABI K IPOrpamm-
MHPOBaHHMIO UMEIOT MHOT'O HEAOCTAaTKOB. Hanpumep:

e COM-texHonorusi TpeOyeT pErucTpalry BCEX KOMIIOHEHTOB B CHCTEMHOM
peecTpe, ¥ HOBBI BapHaHT TE€X >K€ KOMIIOHEHTOB COTPET MHPOpMAIHI0 00 HX
CTapoil BEPCHHM, YTO MOXET NPHUBECTH K HEpabOTOCIIOCOOHOCTU paHee
pa3pabOTaHHBIX IPOrpaMM, UCIIOIB3YIOIIUX IPEAbIYIINEe BEPCUN KOMIIOHEHTOB;

e COM-unTEepdeiicsl M3HAYaIBHO MPEANOIaraji HEM3MEHHOCTh CBOETO OMKUCAHMUS.
Opnako paxe cama ¢upma Microsoft mpu co3gaHMM HOBBIX MHPOrPAMMHBIX
IPOAYKTOB YMYIpsUlach HW3MEHSATh OMNHCAHUS CTapblX HHTEpP(HENncoB, UTO
MIPUBOJUIIO K NI€YAIbHBIM MTOCIEACTBUSAM;

e [UnKnown — wuHTEepdeiic, KOTOPBIH ITOJDKEH CISIUTh 3a YHCIOM CCBUIOK Ha
COM—-00beKTHI U yIasATh HEUCTIOIb3YEeMbIE 00BbEKThI, B HEKOTOPBIX CIydasx (1o
BUHE MPOTPAMMHUCTOB) JaBay cOOM, YTO MPHUBOJIMJIO K TaK HA3bIBAEMOW YTEUKE
naMsTH, KOTJa TPH JUITEIBHONH padoTe MporpamMMbl pa3Mephbl 3aTpeOOBaHHOM
MaMSITH TIPEBBIIIAIOT BCE pa3yMHBIE TIPEICIIbL;

e He ObUIO O0IIUX MOAX0A0B K 00paboTKe OMMOOK.

HoBas cpema mnpusBaHa orpaiutb HAac OT OJOTUX M MHOTHX JPYTUX
HenpustHocteil. NET Framework cocrouT u3 JByX TJIaBHBIX COCTABIISIFOIIUX:
OubImoTeku 0a30BBIX KJIAcCOB M 0a30BOro s3bIK BpeMeHHW BbInojiHeHUs (Common
Language Runtime — CLR).

Cpena ucnonnenusi .NET-nporpamm CLR — 3To KpaeyroibHblli KaME€Hb B
dbyHIaMEeHTe OpraHU3alMKM BBIYHCIUTEILHBIX MporeccoB Bceil konmenmuu NET.
NMeHHO 3Jech pelIaloTCs OCHOBHBIE 3aJayd  TOBBIIMICHUS HAJAEKHOCTH U
0e30MmacHOCTH TMporpaMM, a Takke IJIaTPOPMHONW HE3aBHUCHUMOCTH. Temeph
pe3yabTaToM paboThl JII000I CHUCTEMBI MPOrpaMMHUpPOBaHUs, B TOM uucie u Delphi,
JOJbKHA OBITH MporpamMma, HamucanHas Ha s3bike MSIL (Microsoft Intermediate
Language) B nonHom cootBeTcTBUM co cnenudukanueir CLS (Common Language
Specification) u peann3oBanHas B Buje JBouuHOro Oait—koma. CLR BeimomHseT
O0alT—KOA MyTeM MpPEABaApPUTEIHHON KOMIMWIAIMK B MAIIUHHBIA KOJA OTIEIBHBIX
(dbparMeHTOB NpOrpaMMbl WK MPUIIOKEeHUs HenukoM. [Iporpammel Ha sa3pike MSIL
CO3/aI0T TaK HAa3bIBAEMBIN «yTpaBisieMbldl ko1» (managed code). 1o 03HayaeT, 4To
CLR ne mpocto mpeobpazyer MSIL B MaliMHHBIE UHCTPYKIIMH, @ BBITIOJHSIET ATO
JICUCTBUE C YUYETOM BHEIIHUX YCTaHOBOK. [Iporpamma Ha MSIL sBIg€TCS S3bIKOBO—
U T1aTGOPMOHE3aBUCUMOM. ITO 03HAYAET, YTO HE BAXKHO, HA KAKOM SI3bIKE BBICOKOTO
ypoBHsI co3naBaniack nporpamma — Ha C#, Visual Basic unu Delphi, pesynabraTom
pabOThI TPAHCISATOPOB € ATUX SI3bIKOB uis TaTdopmel NET siBnsiercs nporpamma Ha
MSIL. Jlnsa xaxmo# ke puandeckoi miatGopmMpl KOMIBIOTEPA HYKHO CO3aTh CBOM
KOMIUIIATOP ¢ si3bIKa L B 51361k MammHABIX K00B — JIT xommustop (Just-InTime).

Crpykrypa CLR—Moaysnelt cocTOUT M3 MCHOJIHSIEMOIOo KOJa U METaJlaHHbIX.
Meranannbie (HampuMmep, pas3jiMuHbe JACKIapaluyd ToJIe, METOJ0B, CBOWCTB U
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coObITHl) HMpoKo HpuMeHsitoTcss U B COM-TeXHOIOTHH, YTO U COCTABIISIET €€
OCHOBHOE€ OTiauMuyue OT oObIyHbIX ABonuHbiXx DLL. B cnywae xe CLR cocras
MeTaJaHHBIX 3HAYUTEIBHO PACIIUPEH, YTO MO3BOJIAET (P PEKTUBHEE KOHTPOIUPOBATH
BEpPCUHU, IPOBEPATHh HAJC)KHOCTh UICTOYHUKOB MOCTYIJICHUS MPOTPaMM U TIp.

Oo0benunenne oTAenbHbIX NET—KOMINOHEHTOB B OAHO NPHIOKEHUE
HETIOCPECTBEHHO CBS3aHO C HOBBIM MOHATHEM «cOopkay» (Assembly). Kak uzBectHo,
¢ koHTposeM Bepcuid B COM neno oOCTOsI0, MSTKO TOBOPS, HE CaMbIM JIyYIIUM
oOpazoM. @DakTUYECKH TMOJJEP>KKAa COBMECTUMOCTH BEpPCHil Obla MOJHOCTHIO
BOo3JIokeHa Ha pazpaborunka COM-—o0wekToB. Texnomoruss .NET Assembly
IpU3BaHa PEIIUTh BCe 3TU TpoOsiembl, u3BecTHhie 1moj Ha3zBanuem DLL Hell (ax
DLL). B ynpouieHHOM BUE UJEs 3aKIIOYAETCS B MEPEHOCE MPOIEAYP PErUCTPAINH
00BEKTOB M3 CHCTEMHOTO pEecTpa Ha YPOBEHb OTIEIbHBIX MpUIOKeHud. B
CYIIHOCTH, cOopka — 310 U ecTb .NET-Tpunoxenue, oHa peanusyercs B BHJE
pPacCIIMPEHHOI0 BapHaHTA TPAJULHUOHHOIO HCIOIHSAEMOro Moxyiisa. COopka MOXET
COCTOAATh M3 OJHOI'O MJIM HECKOJBKHX (DailyIoB, MPUYEM OHU MOTYT COAEpP’KAaTh HE
TOJIBKO HMCIIOJIHSIEMBIM KOJ, HO TaKXe W rpaduyeckue M300paKeHHs, UCXOJHBIE
naHHble U npoune pecypchbl. B apxurektype .NET cOopku sSBISIOTCS MUHUMATbLHBIM
OJIOKOM, Ha ypOBHE KOTOPOrO PEIaIOTCs BOMPOCHI BHEIPEHUS, KOHTPOJS BEPCHUIA,
MOBTOPHOTO HCIOJIb30BaHUsI M Oe3omacHocTH. Omnucanue COOPKU CONEPKUTCA B
CEeKIIMM METaJaHHBIX (OHAa Ha3bIBaeTCs MaHU(ECTOM) HUCIOIHIEMOTO MOIYJIs
MIPUIIOKEHHUS.

Ha CLR Tenepp BO3J0KEHO BCE YIPABICHHE MaMSATbIO MPUIOKEHHUS.
bnaromaps neyxmaroBoit cxeme komnwisiuuu (IL + JIT — komnunsanus) CLR umeer
B CBOEM pACHOPSKEHUU BCE CHOUCKM TIOOANBHBIX TEPEMEHHBIX, 3HAET
MECTOTIONIOKEHHE JIOKAIBHBIX MIEPEMEHHBIX B CTEKE, CCHUIOK Ha OOBEKTHI U T.J., YTO
NO3BOJISIET NEPUOJUYECKH KOHTPOJIMPOBATH IMPABWIBHOCTh HCIONb30BaHuA Heap
naMsTi (Ky4dd) W yAQJISITh U3 HEE HEUCHOJb3yeMble OOBEKTHI (IMIPOU3BOAUTH COOP
«MYCOpPa»).

BropeiM ocHOBHBIM cocTaBisitolM NET—T€XHONOTUM SBISIETCS BBEICHUE
eauHoi OubmmoTeku 0a30BbIX (DYHKIMNA W KiaccoB. Ecnu paHble KaXIblil sI3bIK
IPOrpaMMHUPOBAHMS UMEN CBOIO OMOMMOTEKY (YHKLMIA M KJIacCOB, TO TENEPb TakKas
oubnuoreka Toiabko oaHa. bubnuoreka 6a3o0Bbix kiaccoB .NET peanuszoBana B Bue
Habopa DLL (ceituac mx 22), uMeHa KOTOPHIX HAUYMHAIOTCS € HACHTU(]HUKaTOpa
System.

Ceromuss .NET Framework — »To Hekas JONOJIHUTEIbHAS OIEpalliOHHAs
cpena, ycranaBnuBaemas B Windows B KadecTBE aBTOHOMHOTO MPOTPAMMHOIO
KOMIIOHeHTa. HeT coMHEHMI, 4TO OHAa CTaHET HEOTHEMJIEMOM 4YacThio OyayIiei
Bepcuu Windows. Tem He MeHee ellle HECKOJIbKO JIeT mojs3oBarenu Windows OyayT
UMETHh BO3MOXKHOCTh paboTaTh kak B pexkume «Win API + COM»y, tak u .NET. Ho
MOTOM WM TpHUAETCS 3a0bITh O «cTapoM, go0pom Windowsy wu paboTtarthb
UCKITFOUNTEIBHO B pEKUME «yIpasiisieMoro kojna» B cpene CLR.

[locnennuass Bepcusi Delphi—8, coxpanss cTuiap nOporpaMMUpOBaHUS,
3aJI0)KEHHBIA B TPEIbIAYLIMX BEpCUAX, OpUEHTHUpoBaHa Ha pa3pabotky .NET
Framework—npunoxenunit u He noanepxkuaer Win32. [lo cytu — 3TO OpPOAYKT,
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CEpbE3HO OTIIMYAIOIIHICS OT npeabayux Bepcuit Delphi, u Gonee moHATHBIM ObLIO
ob1 Ha3BaHue, Harpumep Delphi .NET, Tak kak 310 monHocThI0 HOBast Bepcus Delphi.

OnHa no3BoJIUT pa3pabOTYMKaM CO3/1aBaTh NpUiIoKeHus s miargopmel NET
Framework u mepenensiBaTh y)ke CO3AaHHBIC paHEe MPWIOKEHHS s pabOThl Ha
nanHou miardgopme. Cpena paspabotku Delphi 8 npeamnonaraet noaHyo NoaaepxKy
Bcex kiaccoB muardopmel .NET Framework. 3nmeck ocyiiectsisiercs mopaepxka
texHnonorui Microsoft ASP.NET Web Forms u Web—cnyx6 XML, yto momoraer
YCKOPUTh Pa3pabOTKy HaJexHBIX perieHuil st cetu UHtepHer. B coctaB HOBOIM
BEPCUU TMaKeTa BXOJAT ajeMeHThl ympasieHuss Windows Forms u OubGnmoreka
anemenToB VCL (Visual Control Library). [Ins opranuzanuu 3¢ pexTuBHON pabOThI ¢
0azamu JaHHBIX pa3paboTunkam mpennararotcs TexHojoruu Microsoft ADO.NET u
Borland Data Provider (BDP). Texunonorus Borland ECO (Enterprise Core Objects)
YCKOPSIET TIpoliecC pa3padOTKU MPUIIOKEHHWH ¢ omopoil Ha mu3aiitH (design—driven
development). HoBast cpema pa3paboTKu WCIONB3YET 3HAKOMBIA IO MPEIABITYIIAM
BepcusiM Delphi cuntakcuc si3pika, 94To OyAeT cnocoOCTBOBATh OBICTPOMY OCBOCHHUIO
HOBBIX HMHCTPYMEHTOB W TEXHOJIOTWH. BusyanbHble sieMmeHThl ynpasieHus VCL
o0nagaroT oOpaTHOW COBMECTUMOCTBIO C YK€ CYIIECTBYIOIIMM HCXOJHBIM KOIOM
nporpamm Delphi u cnocobnsl B3aumoaeiictoBatsh co cpenoit .NET Framework. B
nakere Delphi 8 peanmzoBana BO3MOXXHOCTh OOMEHA KOMIIOHEHTAMH M HCXOIAHBIM
KoZioM ¢ Oosiee yeM 20 si3pIKaMu MPOTrpaMMUPOBaHUS, KOTOPbIE MOACPKUBAIOTCS B
cpeae NET Framework.
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