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KomnbloTep ynpaBnsert
BHEWHUMMU annapaTtamm

NMpeaucnosue

C10BO «po0OT» MPHUIILIO K HAM U3 (PaHTACTHUECKOH TUTEpATYpPhl H CTAn0 0003HAYATD
YYACCHBIN annapar, HAACICHHBH HEOOBIKHOBECHHBIMH BO3MOYKHOCTSMHU.

CobcTBEHHO roeopsa, cam I'IepCOHaJ'IbeIVI KOMMNBHOTEP YXe ABNAeTCA nogo6HbIM l-Iy[ZI,O[J,eVICTBeHHI:IM
annapaTtom, €cnocobHbLIM BHINOMHATL TaKyr pa60Ty, KOoTopaA elle HeCKONbLKO NeT TOMY Ha3ad CHU-
Tanacb HEBLINOSTHUMOW B A OMaLLHUX YCnoBuAXx.

B s10i1 kHure 51 He OyAy pacckas3biBaTh O TOM, Kak cAenats podota. OO 3ToM HammcaHo
Y2KC MHOI'O Pa3/IUYIHBIX KHUT', Jd U B paMKax O,Z[HOﬁ riiaBbl HCBO3MOXKHO PACKPBITH TCMY
cozaanus podora, Hanpumep, Ha 6aze mukpokoHTpoiiepa PIC16xxxx ¢upmer Microchip.

Hanee OyayT onucaHbl METObI, KOTOPBIMH CICAYET MOIb30BATHCS TP U3TOTOBICHUN
O4YCHb MPOCTHIX aNllapaToB, YIIPaABIACMbIX HCIIOCPCACTBCHHO AOMAaIIHUM KOMIIBIOTCPOM.
WznoxkeHHBIH B 3TOH KHUIE MaTepual JOKECH OKa3aTh BaM MOMOINb MPU U3yUSCHHH 0O-
JIEC CIIOKHBIX BOIPOCOB.

PaccmoTrpum moapobHES 3TH METOIHI.

o Kommprorep MOXKET YIIPaBIATh KAKMM-TO BHEITHUM aIllapaToM TOJIBKO C MTOMOIIBIO 3a-
JIOKEHHOU B 3TOT KOMITBIOTEP TporpamMmsbl. [1o3ToMy mepBbIil METOXOM, KOTOPBIH J07I-
JKEH OBITh HCIOB30BAH IPH CO3JAHUH VIIPABIICMOIO KOMIIBEOTEPOM armapara, sSBis-
€TCSl CO3JAHHME HEOOXOAMMOH KOMIMBIOTEpPHOH mnporpamwel. CIeI0BaTeNnbHO, B 3TOU
KHHT€ JOJDKHO OBITh PACCKA3AHO O TOM, KAK MOXKHO OBICTPO CO3AAaTh TAKYIO IPOrPaMMY.

o KoMmeroTep gBISETCS SACKTPOHHBIM ANNapaToM, CO3NAHHBIM Ha 0ase 3ICKTPO- H pa-
guotexHukd. CneqoBaTeabHO, B OTOH KHHUTE JOJDKHBI OBITh MOKA3aHBI PUMEPHI CO3-
JAHUA MPUHIMITHATBHEIX 3JEKTPUUIECKUX CXEM aIllapaToB, YIIPaBILIEMbIX KOMITBIOTE-
POM MOCPEACTBOM DIEKTPHIECCKUX HETIEH W KOMITOHEHTOB.

CHauana, 1ng y4eOHBIX LIENeH, pacCMOTPUM HPUMEP CO3AAHHUS OUCHB MPOCTOTO VCT-
POMCTBA, KOTOPOE TOMKHO YIIPABIATHCS KOMITBIOTEPOM.

Hna padotsl ¢ moakaroyaeMeiMu K kommbioTepy (IBM PC) BHeHNME yeTpolicTBaMu
cayxkar COM-mopTsl (MOPTHI Al TIOCACAOBATEABHON mepeaaun AaHubix), LPT-opTet
(mopTer A1s mapasieapHol nepeaatn qanHbix), USB-nopTel (VHUBEpCATbHBIC IOPTHI AT
nepeaady JaHHBIX OJ0KaMHU) U 3BYKOBAsI KAPTa KOMITBIOTEPA.

Pa6orta ¢ BHCIITHMME YCTPOHCTBAMU TOCPEICTBOM 3BYKOBOU KapThl OYACT PacCMOTPEHA
Janee, B OJHOM U3 ras 3Toi kuury, padbora ¢ USB-nopramu npeacrasiset noka OompIIyo
CIIO’KHOCTB Jaxe A1 MPo(eCCHOHAOB, H MO3TOMY PACCMATPUBATLCI HE OYIET, HO B MPH-
JIO’KCHHH 3 BBI CMOXKETE HAHTH O04CHb KpaTkyro uHpopmarwmo o USB-moptam.
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HosonpHo moapoGuas unpopmars 06 yerporictee COM-nioptos u LPT-nopros n3no-
’keHa B npunoxeHun 3. O pabote ¢ BHemHUMH yeTporictBamu yepe3 LPT-nopt eI Hatixe-
T¢ UHPOPMALUIO B MOCICAVIOIINX INaBaxX KHUTH. B Hacrodmied riaBe 3TOW KHUTH pac-
CMOTPHM OCHOBHBIC MPHHUMIEI PabOTEl C MPOCTHIMH BHCIIHHMH VCTPOMCTBAMH 4Yepe3

COM-miopr.

MpocToe ynpaBnsemoe yCTPOUCTBO

OOBIYHO KOMIBIOTEP OCHAIICH OXHUM WJIM ABYMS MOPTaMH NOCICAOBATCIBHON mepe-
JAa4d JAHHBIX. DTH TOPTHI PACTIONIOKCHBI, KAK MPABHIO, HA MATCPUHCKON IIATE KOMIIbEO-
tepa. Kaxaomy COM-opTy COOTBETCTBYET HECKOIBKO PETUCTPOB, UEPE3 KOTOPHIE KOM-
MBIOTEPHAA IPOTPaMMa MOXKET YIPABJIATE ITOPTOM, M ONPEACICHHAS THHHUS MTPEPBIBAHAN
IRQ mng curHamuzanyi KOMOBIOTEPY O COCTOSHUH MOPTA.

[NocnepoBaTensHada nepefada AaHHBIX O3HaYaeT, YTO AaHHble nepefakoTcA ouT 3a 6uToM no
€OVWHCTBEHHOR SMHUWN CBSA3MN. CDOpMaT nepefadn paHHbIX AnA nepepaktollero U npuemMHoro ycr-
pOI7ICTB JommKeH OblTb OAWH M TOT Xe, MHaude nepefavda gaHHbIX 6y[J,6T HEBO3MOXHa. CDOpMaT nepe-
Aadun jaHHBIX onpenenAlT CTapTOBbIVI W CTOMOBLIA BUTLI, BUT YETHOCTU U CKOpPOCTE nepefadn.

OCHOBHYIO PONb B MOCICAOBATEIBHOH MEpeaadc NAHHBIX BBHIMOTHACT ACHHXPOHHBIN
aJanrtep, KOTOPBIH MOXKET yOpasiiaTh cpaly Heckoabkuvu COM-noptamu. OcHOBY ajarn-
TEpa COCTABISCT MHKPOCXEMa VHHBEPCAIBHOTO ACHHXPOHHOTO MPHEMOICPEAATINKA
UART (Universal Asynchronous Receiver Transmitter). Berpeuarorcest HECKOIBKO pa3HO-
BHIHOCTEH 310# Mukpocxemsr — Intel 8250, 16450, 16550, 16550A. Ilpu 3Tom yacTs U3
HUX VK€ OC3HAACIKHO ycTapena

Hna kaxzoro COM-niopta ykazaHHbIE MUKPOCXEMBI COICPKAT PErUCTPHI MEPEIATIH-
Ka U IPUCMHUKA JAHHBIX, & TAKKE HCCKOJIBKO VIIPABISIOLINX PETHCTPOB, JOCTYITHBIX e~
Pe3 KOMaHIBl BBOAA/BEIBOJA.

[Ipu mepemaue ouepenHol OalT 3amuchiBacTcs B OV(EPHBIN PErUCTp MEpeIaTdHKa,
OTKYJa 3aTEM MEPCIUCHIBACTCA B CABUIOBBIH peructp. Jamee GalT «BBIABUTACTCS» U3
CABHI'OBOI'O PErHCTpa mo 6utam. AHaIOrHIHO PadoTaIOT CABHIOBBIA M OY(epHbIH peru-
CTPBI IPUCMHHKA.

Mporpamma UMeeT JOCTYN ToNbKo K BydepHbIM pernctpam. KonmpoBaHue nHgpopmalmm B cABUro-
Bble perncTpbl U CABWUr JaHHBIX BbIMNOMHAETCA MUKpocxemoin UART aBTomaTuyecku. Peructphl,
yNpaBrsAloLLne acCUHXPOHHBIM NOocreAoBaTeNbHEIM NOPTOM, OyAYyT onMcaHbl HUXE.

Buemne xaxapiii COM-nopT acHHXpPOHHOTO MOCICAOBATEIBHONO ajamnTepa Mpea-
cTaBJIcH cOOCTBEHHBIM pazbeMoM. CymecTByeT ABa ctaHzapra Ha pazsembl COM-mopra:
DB25 u DB9. Ilepsriii pazsem mmeet 25, a BTopoil 9 BeiBogos. Hecmotps Ha T0, uTO
pazsem DB25 conmepskut B aBa C MOJOBHHOM pa3za 0OMbIne BRBOAOB, ueM DBIY, onu me-
PESAAOT OMMHAKOBBIC CUTHAIBI. |Ipu HEOOXOMUMOCTH MOKHO MPHOOPECTH (MU CACIATH
CaMOCTOATENBHO) TIEPEXOIHUK Mexkay pazbeMamu DB25 u DB9. IoapoGuoctu cMotpure
B NIPIUTO’KEHHUH 3.

MopT nocriegoBaTenbHOM Nepeaaqn AaHHbIX NpefHasHaveH Ans LUMPOKO WCMonb3oBaHus. K Hemy
MOXeT ObITb MOAKIOYEH MAHUMYNATOP Mbillb, MOIEM, CKaHep, rpacdonocTpouTerb, MPUHTEP U T.M.
Bce aTn annapaTbl U ycTpoiicTBa Yepe3 COM-nopT npoBoAsT 0GMEH JaHHbIMU C KOMMLIOTEPOM,
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UCMoNb3ys MpKU 3TOM CTaHAapTHble MPUHLWMLI NOCIeAoBaTENEHOW Nepefadun LaHHbIX, 3aroXeH-
Hble B KOHCTPYKLMM nopTa.

Ho B 10 e Bpems paauomroOUTEIsIMH A1 CBOMX KOHCTPYKLHI YacTO MPHUMCHAIOTCS
Hecmanoapmueie (AMH Hempaouyuourvie) Meroapl ucnons3opanus COM-nopra mag
VIIPaBICHU BHCLIHMMH, HMOAKIIOUCHHBIMH K KOMIBIOTEpY, ycrporcrBamu. CyIHOCTD
3TOr0 METOJA 3AKITIOYACTCS B TOM, UTO MPOrPAMMHBIM MYyTEM KOMIIBIOTED VCTAHABINBACT
B PErUCTpax MOpPTa TC WM UHBIC OUTHI (SMEHKH), COCTOSIHHE KOTOPBIX BBI3BIBACT Y MOA-
karoueHHOro kK COM-mopTy BHELIHETO YCTPOWCTBA HEOOXOJUMBIE JCHCTBHSL.

HeTpaguunoHHoe ucnonbioaHne COM-nopTa MOXHO YCMELHO OCYLLeCTBNATL TonbKo Ha (K, ko-
Topble paboTaloT Mof ynpasrieHMeM onepauuoHHblx cucteMm Microsoft Windows 95/98/ME. Mog
ynpaBrieHnemM onepaynoHHbix cuctem Microsoft Windows 200/XP aToT BapuaHT He paboTaeT. B 1O
Xe BpeMs nporpaMMbl C HETPaZULWOHHBIM NpUMeHeHWeM ynpasneHus COM-nopTtamu, co3gaHHble
B onepauunoHHoi cucteme MS DOS, paboTatoT u nog ynpasneHuem Windows 2000/XP.

B xauectBe mpmmepa HETPaIWUIIMOHHOTO YIIPaBJICHHS BHEITHHUM YCTPOWCTBOM pac-
CMOTPUM KOHCTPYKLUIO YCTPOHCTBA, MPUHIUIHANBHAS 3ACKTPHUECKAsT CXEMa KOTOpPOH
mokaszana Ha puc. 1.1.

—

+10B VD1 D219 10uF x 25B

. - +| |
I

R1 10k VT2
DB9 KT315
R8 3k
CTS [8] &
DCD [1]
VD3
AJl307
R3 3k "
RTS [7] — D|_|
VD4
AN307
R4 3k X
DTR [4] >—~b—|:I—4|>|—|
VD2
R5
10k D219 VT3
KT315 VD5
AN307
R6 3k 530

RI [9] |

Puc. 1.1. Cxema npocTeiillero BHeLLHero ycTponcTea

YcTpolicTBO TpeAcTaBiseT coO0H U3AeTHe, KOTOPOe HE MMEET MPAKTHYECKOro MpH-
MEHCHUS U KOTOPOE CO3AaBANIOCH TOIBKO B YUCOHBIX LESAX M WILTIOCTPALIMA MPHHLH-
OB HETPAIULHOHHOTO YIIPABJICHHS BHEIIHUM ycTporicTBoM uepe3 COM-nmopT.

Cresa Ha cxeme puc. 1.1 moka3aHel COKpAINCHHBIC HA3BAHUS COOTBETCTBYIOLIMX BBIBO-
108 (muHnit) COM-opTa U B KBapaTHBIX CKOOKaX PacIoioKECHb HOMEPA 3THUX BBIBOAOB
st pazeema DB9. ToapoGuyro napOpMaIHIO 0 BEIBOAAX CMOTPHUTE B MPUIOKCHHUH 3.
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[To muumam TD, RTS u DTR Ha ycrpolictBo nmoctynarot curHamsl ot COM-nopra.
JTO BEIXOAHBIC CUTHAMBL, HANPABICHHBIC OT KOMIBIOTEPA K BHCITHEMY VCTPOHCTBY.

Jluana RTS npu ctaHgapTHOM HNPUMEHCHHH CIYKUT A BBIJAYH CHTHANA «3ampoc
nepenauny». [Ipu HETPaAUIIMOHHOM HCTIONB30BAHHU COCTOSHHEC 3TOH THHHUH YCTaHABIIHU-
BAaeTCS MPOrpPaMMHO, B HE 3aBUCHMOCTH OT Pa0OThI APYTUX THHUH.

Jluana DTR npu cranmapTHOM NPUMEHEHHM CIYKHT AU BBIJaYM curHaiga «l'oroe-
HOCTb BBIXOJHBIX JAaHHBIX». [IpH HETpaAULMOHHOM HCIIOIB30BAHUH COCTOSHHE STOH JIH-
HHH YCTAHABIMBACTCS MPOrPAMMHO, B HE 3aBUCHMOCTH OT PabOTHI APYTHX THHHH.

IMo aunusm CTS, DCD u RI curnans nogarores ot yerpoiictea k COM-tiopty. 910
BXOJHBIC CHTHAITEI.

Jluana CTS npu craHmapTHOM NPHUMEHEHHH CIVKHT I8 mpuema curHana «Copoc
Ut iepenaumy. [lpu HeTpaIuIHOHHOM HCTIONIBb30BAHHH COCTOSIHUC 3TOH JTMHHH VCTAHAB-
auBaeTcs yerpoiictBoM U nocrynaet Ha COM-opt, B 3aBUCHMOCTH OT NPUHIIUIOB pa-
GOTBI 3TOr'0 BHELIHET'O YCTPOUCTBA.

Jluanga DCD npu craHAapTHOM NPUMEHEHUH CIYXKHT ACTCKTOPOM MPHHUMAECMOTO C
avHUM curHata. [IpH HeTpaaWIIMOHHOM HMCIONIB30BAHUH COCTOSHHUC STOH NTHHHUH yCTa-
HABIHBACTCsl yeTpoicTBOM U moctynaetr Ha COM-mopT, B 3aBUCHMOCTH OT MPUHLIUIIOB
€ro paboTHI.

Jluana Rl npu cTasapTHOM NPUMEHEHHHN CITYKHT HHAWKATOPOM BbizoBa. [Ipu HeTpa-
JUIIMOHHOM HCIONB30BAHUM COCTOSIHHC 3TOHW JHHUH VCTAHABIHMBACTCS YCTPOWCTBOM H
noctynaet Ha COM-nopT, B 3aBUCHMOCTH OT MIPUHLHUIOB PaboTHl 3TOr0 yCTPOHCTBA.

[IuTaercs ycTpoHCTBO OT MAJIOMOIIIHOTO UCTOYHHKA MOCTOSHHOTO TOKA HAMPIKCHUEM
10-12 B.

Mporpamma ansa pa6oTbl NPOCTOro yCTpoOMcTBa

Jna yrpaBieHus OpOCTBIM YCTPOMCTBOM CO3JaJHUM KOMIBIOTEPHYIO Iporpammy. [Ipo-
rpaMma OyZeT Ha3bIBaThCA S_port M CO3AaBaTh €6 OyJeM B Cpeae MpOrpaMMUpPOBAHUSL
Borland C++ Builder. Kpatkyio nadopmanuro 06 3T0# cpeae mporpaMMHPOBAHUS MOXKHO
HAUTH B MPHIOKCHUH 2, a HAYIUThCA nporpamMuposanuio B cpeae Borland C++ Builder
momoskeT kuura «beictpoe nporpammuposanue Ha C++» [3]. st cozganust mporpaMmsl
S_port MOXHO IPHMEHSTH JIIOOYIO BEPCHIO YKA3aHHOH CPEABI IPOTrPAMMHUPOBAHHUL

Ecmu v Bac HeT BO3MOXKHOCTH CaMOMYV CO3JaBaTh MPOCKT MPOrPaMMBbl, TO MOXKETE
BOCITIOJIb30BATHCS TOTOBBIM HCIIOMHAEMBIM BAPHAHTOM MPOTrPAMMEL, KOTOPBIH HAXOTUTCS
Ha MPHUIAracMoOM K KHHUT¢ KOMITAKT-TUCKE.

Hzroroenennoe mo cxeme puc. 1.1 yerpoiicTBO A0MKHO OBITh MOAKIIOYECHO K COOT-
BETCTBYIOLIEMY IOPTY A0 HAYAJA SKCIEPUMEHTOB C IIPOrpaMMol S_port.

CnenyeT Bcerga noMHUTb, YTO NoAKNK4YeHNne BHELWHero yCTpOVICTBa K J'I|'060My M3 NOPTOB KOMNbLHO-
Tepa crnefgyeT npoBoAUTE TONBKO NPU NONHOCTEHO BLIKIKOYEHHOM KOMNLIOTEPE.

PaGouce oxHO mporpaMMel moka3aHo Ha puc. 1.2.

B BepxHEeM neBoM yray OkHA pacnojaractesa kHomnka Mposepka COM-nopToB, KoTO-
pas cayxxut g onpenencaus Becex COM-nopToB, HAXOMIMIHUXCA B JAHHOM KOMITBIOTEPE.
PeSyanaTbI MOPOBCPKU BBIBOAATCA B PACHONIOKCHHOM HHXKC MHOI'OCTPOYHOM OKHC PC-
JAKTUPOBAHUA.
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Homep COM-niopta BRIOpaHHOTO Jist
paboter ciaeayer Beectu B moise COM,

Brugop COM-nopTta
HaJ KOTOPBIM PACTONATACTCA HAMIHUCD || noeepescommemas com e e

Bei6op COM-noprTa.
Anst POAOIKCHUs PabOTEl € TPO- |lwsmwemer Yersroeus RS

rpaMMOH CICAYCT HAKATh KHOMKY OT-= |[foprsereumoorer
Hatinettitie na MK COM-nopTe: Yeraoevme DTR | cspucmswml

KpbiTb COM-nopt. Eciau BBIOPAHHBINA |25 ... e
oz Yeranoewre RTS + DTR
BaMH COM_HOpT 6y,Z[CT yCHOCIIHO OT- Npoeepra exoants i CTS, DCO u Rl 4|

TS (TF) currians Her

KPBIT, TO KHONKA M3MCHHMT LBCT M HA- |[ocd i wrocers: |
3BaHue Ha COM-nopT oTkpbIT. IToMHH-

T€, YTO OTKPBITHIM 3TOT MOPT OVAET mo- Gante samaleD
CTOSIHHO IO HAXKATHs KHONKH Bbixoa,

Tenepb MOXKHO MPHCTYIHTD K 3KCIIC-
PHUMCHTaM.

Haxxumas kHonky YcTaHOBUTL RTS,
YctaHoBuTb DTR u YctaHoBuTE RTS+DTR MoxHO HAOM0AaTh BOSHUKHOBEHUE U MPO-
naganue ceeucHus ceeroanonos VD3, VD4 u VD3 (em. puc. 1.1). Ilpu srom VD3 non-
JKEH CBETUTBCS TOIBKO TOTAA, KOTJa OAHOBPEMEHHO YCTAHOBIICHBI CHTHAJIBI M HA JIMHHUH
RTS u na nuarm DTR. B 3ToM ciayuae cpabaTeiBacT norudeckuii 3neMeHT M, BRIIONHEH-
HBIH Ha TpaHsuctope VTI3.

Ouucrute qunauu RTS u DTR moxsO ¢ momoreio kaoriku C6poc RTS u DTR. Tpansu-
cropel VI'1 u VT2 paGorarotr kak 371¢KTpOHHBIC Kaioun 1 BeiaaroT Ha COM-nopT curHasbt
CTS u DCD, koropsic curranzupyrot 00 ycranoBku curiaios Ha muausx RTS u DTR.

Jna mpoBepku HamH4Hs BXOJHBIX CHUTHANOB NperHasHaucHa kHomka [poBepka
BXoAHbIX nuuuin CTS, DCD u RI. Ecin Ha oxHOHM M3 NpOBEPSAEMBIX JTHHHH HMOSBHICT
CHUTHAJI, TO HIDKE 3TON KHOITKU TOSBJISICTCS COOTBETCTBYIOLIEE COOOIICHHIE.

Xo[ BBHIMOIHEHHS BCEX ONEPALHA OTOOPAKAECTCS B MHOTOCTPOYHOM OKHE PEAAKTHPO-
BaHU, PACTIONIOKECHHOM B JICBOM HHIKHEM YTy pabouero OKHa MPOrpaMMel.

i YnpaBneHvue ycTponcTBOM Yepes COl - ol x|

Tposepka sragHer nwit CTS, DD Al

Puc. 1.2. Pabouyee okHO nporpaMmei

Co3paem NpoeKT nporpamMmmbl

VuurteiBas 10, YTO HEC KAXKIABIN U3 TATATCIICH 3HAKOM C TIPOLICCCOM CO3JAHUS MPOCKTA
Windows-nipunokenus B cpeae Borland C++ Builder, mepeuncnum Bce 3Tamsl co3aanus
HOBOI'O ITPOCKTA, KOTOPBIC CIICAYCT TBCPAO BBIYINUTDL U 3allOMHUTh.

1. Tlepen Hagamom co3maHus pabouero MPOSKTa MPUIOKCHHS HYKHO CO31aTh T JTOTO
MPOSKTA OTACABHYIO AUPEKTOPHIO (MANKY). ITO MOKET OBITh 3apaHEC CO3JAHHAS JH-
pexTopud, HampuMep, d: \moi proekty\S port\.

3amyckaem C++ Builder, BriGupacm xomanny File=>New= Application. Ha sxpane
MOSBISICTCS TOTOBAS K 3aMOMHECHHUIO GOPMa U BCE MPOUHE OKHA, HCOOXOAUMEIC A1l HOBO-
ro npoekTa. [losasngercsa u HazBanue npoexta — Proekt1.

2. Tlockompky Hac HE YCTpaWBaeT HA3BAHUE MPOEKTA, CIACAYET IMPOEKT COXPAHHUTH B 3a-
paHee CO3AAHHYIO TUPEKTOPHIO M IMOA HA3HAYCHHBIM 3apaHee HA3BAHHEM IPOCKTA.
I storo BeiGepeM File=>Save Proekt As. OcHOBHEIC (aifiibl MPOEKTa COXPAHSIOTCS
noouepeano. [lepeeiv C++ Builder coxpanser ocHOBHOH (YHKIMOHANBHBIN (ain
MPOCKTa U MPOCHUT BBECTH MM 3Toro ¢aina. Beegem mmsa dalina «sport» U coxpa-
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TO

HuM daitn nog 3tum Hazeaunuem. 3arem C++ Builder mpeanmaraer BBecTu ums daiina
npoekra. Eme pas mpeaynpekaaro, 4To HMEHA COXPAaHIEMOro MEPBbIM (PYHKIIHOHAIb-
Horo datina u daiiia MPoeKTa JOKHBL pa3nuyaThes. B Takux ciyuasx UCHOmb3yeTcst
CICAVIOIUH TpUeM: JUIT UMEHH TPOCKTa BO3bMEM MM (YHKIHOHAIBHOTO daiina,
MpH 3TOM J00aBUM K 3TOMY HMEHH LGPy, 0003HAYAOINYIO BAPHAHT MPOrpaMMal. Ber
MOKETE BhIOMpaTh JH00BIC Y I00HBIC 11 Bac uMeHa. Mrak, coxpansem ¢aiia mpoekra
MOJ UMCHEM «s_portlly.

IMocre Toro, Kak MPOSKT COXPAHEH B OMPCACICHHOW AMPCKTOPUH, MPUCTYIACM K 3a-
nonHeHuo Gopmel npoekta. Korza Bel Oyaere paspabareiBaTh COOCTBCHHYIO MMPO-
rpaMmy, CICAyCeT MPCABAPUTEIBHO HA JIHCTC OyMaru CAenaTh 3CKu3 GopMsel ¢ pa3me-
LIICHHBIMH HA HCHM KOMIOHEHTaMH. B mporecce pa3paboTku mporpaMmbl KOMHYSCTBO H
PasMCIICHUC KOMIIOHCHTOB MOI'YT 3HAYUTCIIBHO MCHATBHCA, HO Hpe,Z[BapI/ITCJ'IbeII\/'I 2C-
KH3 HYKEH 00513aTCTIbHO.

Ha nmanenu KOMIIOHEHTOB MOMKHA OBITh YCTAHOB/ICHA CTPAHHUIA OMOTHOTCKA KOMIIO-
ueHToB Standard (Cranaapraast).

Temeppr MOXKHO, €CIH 3TO KOMY-TO HHTCPCCHO, 3alVIIHYTH B TUPCKTOPHIO

:\moi proekty\S port\.31ech BB YBUIUTE CO3AAHHBIE IpOrpaMMoi (aiibl Hare-

HOBOTO MPOCKTA.
s_portll.bpr — IIaBHBHIH (alI MPOEKTa — TEKCTOBBIM (allil, coAepKAIHH BCIO
HEOOXOAUMYIO HHGPOPMALTUIO A KOMITUIATOPA, HCIOIB3YEMYIO IPH TPAHCISLHHA U
cOopKe IporpaMMHBIX MOAYIICH.

s_portll.cpp — IJIaBHBIH IPOrpaMMHBIA (Paiin — TEKCTOBBIH (aill, cogepsKaiui
CIHCOK BCEX MCIONB3YEMbIX TPOrPAMMHBIX MOIYJICH, & TAKXKE CTAHJAPTHYIO T BCEX
nporpamMM Ha s3eike C++ QyHKIMIO WinMain (), 00CCIICUNBAIOIIYIO 3aYCK HMPUIO-
KeHHS B paboTy. OTor (daiia co3AacTCS U MOCTOSHHO KOHTPOIUPYETCS CPEAOH
C++ Builder aBromaTHyecKy.

s_portll.res — (ai1 pecypcoB — B HEM XPAHATCS HEKOTOPHIC JAHHBIC, HAIPU-
MEp, BHIBOOUMBIC Ha MAHENb 3a4a.

sport_a.cpp — (aitn nporpaMMHOro MOAYNIsE — B HEM OYAYT HAXOAWUTHCS HCXOJ-
HEBIC KOJbI BCeX (pyHKumI Ha s3bike C++.

sport a.h — 3aromoBOYHBIA (hailm — B HEM coAepkaTca HHTEPGEHCHBIC YaCTH
(dopMBl, BBITIONTHACTCS OOBABICHUE 3aACHCTBOBAHHBIX KOMITIOHCHTOB W ()YHKLHU
kiacca hopmsl.

sport_a.dfm — ¢aiin onucanus GopM — coaepkaTcs onucanus GopM U PacIoo-
JKCHHBIX Ha HUX KOMIIOHCHTOB, 3aIIOMHUHAIOTCS HAYaJbHBIC 3HAUCHHS CBOWCTB, yCTa-
HOBIICHHBIX B HHCIICKTOPE OOBEKTOB.

[Toxa Bce a1 daliibl coaepKaT TOIBKO CAMBIA HEOOXOAUMBIA IS MPOCKTa MUHUMYM

unpopmaruu. Hauate paspaboTky mpoekra crneayeT ¢ 3anoaHeHus (paspadborku) Gopmei.

[Ipennaraemeiii MHOIO BapHaHT odopmicHUs GOPMBI MoKa3aH Ha puc. 1.3.
Ha crpanune komnonento Standard Bel HaligeTe BCe HEOOXOAMMBIC KOMIIOHCHTHI,

KkpoMe koMmroHeHTOB Speed Button, koTopeie Haxoadrcs Ha ctpanuue Additional (Ho-
ITOJIHUTEIBHO).
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B mucrunre 1.1 npuseneH TekcT 3aronoBodHoro ¢aina sport a.h, KOTOPBIH MIPUTO-
JUTCS BaM TIPH OMNPEACTCHHUH HA3BAHWM KOMITOHCHTOB, VCTAaHOBJCHHBIX Ha (opMe B
MPEAIaracMoM aBTOPOM BapHUAHTE.

NueTtuHr 1.1. ®aiin sport_a.h

#ifndef
#define

#include
#include
#include
#include
#include

class TForml : public TForm

{
__publis
ponents

________________________ . ¥npaBneHve ycTporcTBom yepes COM-rop

BuSop COM-nopta
sport aH P P
P — Mposepka COM-nopros COM [T Drepems COM-nopr Bewon

sport aH

Memal
<Classes.hpp>
<Controls.hpp>
<StdCtrls.hpp>
<Forms . hpp>

<Buttons.hpp>

Yeraosne RTS

Yeranosuts DTR |

NETE

Chipoc RTS uDTR |

YeraHoeuTe RTS + DTR

Npoeepra srontbe auai CTS, DCD u Rl |

Label3
Labeld
Labeld

hed: // IDE-managed Com-—

TButton *Buttonl;

TLabel *Labell;

TLabel *Label2;

TEdit *Editl;

TSpeedButton *SpeedButtonl;
TButton *Button2;

TMemo *Memol;

TSpeedButton *SpeedButton?2;
TSpeedButton *SpeedButton3;
TSpeedButton *SpeedButtoni4;
TLabel *Label3;

TLabel *Labeld;

TLabel *Labelb5;
TSpeedButton *SpeedButtonb;
TButton *Button3;

Puc. 1.3. BapuaHTt odpopmneHna opmbl

void  fastcall ButtonlClick(TObject *Sender) ;
void  fastcall EditlChange (TObject *Sender);

void  fastcall SpeedButtonlClick(TObject *Sender);
void  fastcall Button2Click(TObject *Sender) ;

void  fastcall SpeedButton2Click(TObject *Sender);
void  fastcall SpeedButton3Click(TObject *Sender
void  fastcall SpeedButton4Click(TObject *Sender
void  fastcall SpeedButton5Click(TObject *Sender

void  fastcall Button3Click(TObject *Sender) ;

)
)
)
)

2

2

2
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private: // User declarations

public: // User declarations
__fastcall TForml (TComponent* Owner) ;

Vi

extern PACKAGE TForml *Forml;

#endif

Paccmorpum moapoOHO coaepkanue 3TOro (aijia, YTo MOMKET MPUTOAUTHCS HAUM-
HarommM. B nanpHelimem sToro nenate He OyaeM.

®aiin sport a.h co3maercs Cpesod HPOrpaMMHPOBAHUS ABTOMATHUYECKHU, BMEIIA-
TEMBCTBO B HET'O JOMKHO OBITh TOIBKO OYCHb OCMBICTICHHBIM.

[lepBBIc ABE CTPOKH COBMECTHO C MOCNIEAHEH CTPOKOH (palina OTHOCATCS K TUPEKTH-
BaM Mperporeccopa U 3aJal0T HAYalI0 U KOHEI MOAKIYAEMOro 3aroioBovHoro (aina
sport _a.h.

JlBe HAKIOHHBIX YEPTH «//» SIBISIOTCA CHMBOJOM HAuala CTPOKH C MOSCHCHUSIMU
(xommveHTapusamu). [losicHeHHS MOTYT TaKKe OTPAHUYHBATHCS CUMBONAMH /* 1 */.

Cne,uyIOLLII/Ie IATh CTPOK, HAUMHAIOINUXCA € TEKCTA #include paBHO3ZHAYHBI IIOHATHIO
«IOJKITIOYCHHIE) U JAIOT YKA3aHHUE KOMIHIATOPY NMOAKIIOUNTD K paboTe Hax mporpamMmMoin
VKa3aHHBIC JAIIEC B YITIOBBIX CKOOKAX CIICHUAIBHBIC «ITOJKITIYACMBIC 3aroJI0BOYHEIC (haki-
JBD). DTH MOAKIYACMBIC (haiiibl COACPIKAT OMUCAHUS 3aACHCTBOBAHHBIX B JAHHOU IPO-
rpamve QyHkumi 1 Haxogsrcs B coctase C++ Builder B mupexropun INCLUDE.

Ecnv nogknovaemMblil hailnl HaxogMTca B AUPEKTopumn pa3pabaTeiBaeMoro npoekTa, TO OH BMECTO
YrrnoBbIX cCKOOOK 3akntovMaeTca B JBOMHLIE KaBbiuku "...".

CmoBamu class Tforml : public Tform HAYMHACTCSI «OOBSABIICHHE» Kiacca
TForml. Bee, uTo manee HaxomuTcs MexAy QUIVPHEIMH CKOOKaMHU, OTHOCHTCS K 3TOMY
knaccy. [lepBeivu wieHaMu 3Toro knacca oOBsBISIOTCS YCTAHOBICHHBIC HAMU paHee Ha
(dhopMy KOMIOHEHTHI THIA Label U Button, 3aTeM OOBABISIOTCS (DYHKIUH, BEI3BAHHBIC
COOBITHAMH 3THX KOMIIOHCHTOB.

CMBICT TOHATHS «OOBSBICHUCY 3aKIIOYACTCA B TOM, UTO 3THM ACHCTBHEM A OOBSB-
JIeMOr0 00BEKTA BBLACTSACTCS HEOOXOMUMBIN VIACTOK MAMSITH M OPTaHU3YETCS aAPECHBIA
yKa3aTenb Ha 3TOT YIACTOK.

OyHKIMH — 4IeHBl Kinacca TForml — B 3TOM (aiijie TOIBKO OOBSBISIOTCS, a BOT
ONHCHIBATE 3TH (YHKLHH, T.C. HANONHATh HX COOTBETCTBYIOIIMMH KOJAMH MBI OvAeM
yKe IpHU co3tanuu daitna sport a.cpp.

OnucaHue ¢pyHkuuin B dpainne sport_a.cpp

IMocne 3anycka B padory Borland C++ Builder B coctase riaBaoro padouero okHa
MporpaMMel OyJeT BHIBEACHA TAKOKE U padouas gopma Forml. JIBOHHOI eT4oK HA THO-
OoM, HE3AMOTHCHHOM KOMIIOHCHTAMH V4acTKE (hOPMBI, BBI3BIBACT HA 3KPAH OKHO PEAAK-
Topa tekcra. [pu 3ToM Kypcop OVAST HAXOAUTHCS BHYTPHU (PYHKLUUH, MPESIHASHAUCHHON
JUTSL OTTMCAHUS COOBITHSI, COBEPILIACMOro MPU BBIBOAC HA 3KpaH Forml. B 3tom, 06o3Ha-
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YCHHOM KYPCOPOM YYaCTKE, HCOOXOIHUMO BBECTU TCKCTHI, B KOTOPBIX 33aJaCTCS HA3BAHKC
[JIABHOTO Pabouero OKHA MPOrPaMMBbl U COCTOSHUE TCKCTOB B HEKOTOPHIX KOMIIOHCHTAX.
ITH U APYTHE TEKCTHI, COOTBETCTBYIOIINE BHIOPAHHBIM KOMIIOHCHTAM, CMOTPUTE B JIHC-
TuHrax (aiina sport _a.cpp.

PrcyHkM ¢ nzobpaxeHnem OkHa pefakTUpOBaHUA MOXHO YBUAETb B NPUMOXeEHUU 2 Ha puc. 12.2 1
puc. MM2.3.

Ecnmn ycraHOBUTH Kypcop B OKHE pPEAaKTHPOBaHUS Editl, NMpeaHA3HAYEHHOM TS
BbiOOpa COM-niopTa, ¥ ABAXKABI INCIKHUTE MBIIIBIO, TO HA DKPAHE OTKPOCTCS PEIAKTOP
TEKCTa C OTKPBITHIM B HEM (ailioM sport a.cpp. Ilpu aToM Kypcop OyaeT HaXOaUTHCS
BHYTpH (QYHKUHH, NpeIHAZHAYCHHON AT OIUCAHUS COOBITHS, BRI3BAHHOTO OKHOM peaaK-
TtupoBanus Editl. TouHo Takum k¢ 00pa3oM CACAYET MOCTyHaTh MPH BBOJAC COACPIKA-
HUS TEKCTa (PYHKLMH, OTHOCAIINXCS K COOBITHAM BCEX OCTATBHBIX KOMIIOHCHTOB.

Paccmotpum daifn sport a.cpp, HAYAI0 KOTOPOrO PACHONAracTcs B muctuHre 1.1,
HECKOJIBKO TOAPOOHEE.

Hauunaerca o ¢ moaxmoueHus daiina <vcl . h>, KOTOPBIH ABICTCS IMABHBIM (aifioM B
orucaHusIX Beex 3azacicroBaHHbix B C+ Builder OuGmurorexk xkommoneHToB. CTPOKM, HAYH-
HAFOIINECS ¢ BRIPAKCHUS #p ragma, sSBistorcs cretmbudaeckumu 1t C++ Builder cmy»xeGHbI-
MH CTPOKAMH M HUKAKMM H3MCHCHUSIM WM YIAJICHHUS TOABEprarbcs He NOomkHBL CTpoka
#ipragma inline mpemiaract KOMIMBITOPY PabOTATh CO CTPOKAMH UCXOIHOTO TEKCTA, HAITH-
CaHHBIMH Ha s13bIKke AcceMOnepa. I1a CTPoKa AODKHA ObITh BBEACHA BAMU.

Hanee moakmroyaercs pacCMOTPEHHBIH HaMu paHee (ain “sport a.h”, a TaKXKe MOA-
KIrouaeMble paiiasl <conio.h> W <stdio.h> — 310 ¢alinel ¢ onmucaHuAMHU (QYHKLHUH,
HEOOXOAUMBIX IS PabOThl ¢ MOPTAMH M CTPOKaMH. BBl TOTDKHEI BOHCATH JBEC CTPOKH, B
KOTOPBIX BBITIOTHACTCS TOJKITIOUCHNE ABYX MOCICAHUX (ainos.

C1pokoii TForml *Forml HAYHHACTCS OOBSBICHHE 33JCHCTBOBAHHBIX B MTPOrPamMme
KOMIIOHEHTOB U ITCPEMEHHBIX.

NneTtuHr 1.2. ®aiin sport_a.cpp

#include <vcl.h>
#pragma hdrstop
#pragma inline
#include "sport a.h"
#include <conio.h>
#include <stdio.h>

#pragma package (smart init)
#pragma resource "*.dfm"
TForml *Forml;

TMemo *Memol;

TLabel *Label3;

TLabel *Labeld;

TLabel *Label5; int i prt;
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int prtl, prt2, prt3;

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

{

Caption = "VmnpamieHne ycTpoMcTBoM uepes COM-mopt";
Memol->Clear () ;

Label3->Caption = "";

Labeld4d->Caption = "";

Labelb->Caption
SpeedButtonl->AllowAllUp = true;
SpeedButtonl->GroupIndex = 1;
SpeedButton2->AllowAllUp = true;
SpeedButton2->GroupIndex = 2;
SpeedButton3->AllowAllUp = true;
SpeedButton3->GroupIndex = 2;
SpeedButtond->AllowAllUp = true;
SpeedButton4->GroupIndex = 2;
SpeedButtonb->AllowAllUp = true;
SpeedButtonb->GroupIndex = 2;

o,
’

(hpOKa__fastcall TForml: :TForml (TComponent * Owner) SBJISICTCSA 3aro-
JOBKOM (PYHKIMH, KOTOpas OVAET BHIMOIHATHCSA NEPBOU MpH 3amycke B paboTy mpo-
rpammsel S_port. [lepsBas cTpoka B Tene 310 (PYHKINM 337a€T HA3BAHHUE TTIABHOMY pa-
6oueMy OKHY MPOrPaMMBI, BTOPas CTPOKA OYHINACT TEKCTOBOS OKHO KOMIIOHCHTA Memol,
a TPH CICAYIOIINX CTPOKH YOUPAIOT C SKpPaHA HA3BAHHUS KOMIIOHCHTOB THIA Label.

IMocneanue aecsaTh CTPOK 3a4aK0T CBOWMCTBA KOMIIOHCHTOB SpeedButton, HEOOXOAU-
MBI€ JIJISI ©X COBMECTHOU paboTel B rpymme. [loapoOHy 0 uHbOPMALIHIO IO 3TOMY BOMPO-
Cy MOXKHO HaiiTH B [3].

[Mpogomxenue daitna sport a.cpp CMOTPHUTE B IUCTHHTE 1.2.

Ctpoku, HauMHAIOMUECA C BRIPAKEHUS void  fastcall, SBIAIOTCA (QYHKIMIMH,
Ka)KAas U3 KOTOPBIX BBIMOIHACT ONPEACICHHBIC I HEC JCHCTBHS, 3aIUCAHHBIC B «TEIE»
3TOH (YHKUUHU B BHAEC MPOrpaMMHBIX KOA0B. s yaoOcTBa oOpalneHus1, IpoOHyMEpyeM
Bce (PVHKLMH, OMHCAHHBIC B 3TOM (paiine onpeaencHHON nudpoii B COUCTAHUN ¢ CUMBO-
JaMH Havata KOMMCHTApHEB, HampuMmep //Ne.. Iti HoMepa OyayT HAXOTUThCS COPaBa OT
3aroioBKa KKIoH u3 pyHKIHHA.

Jis mpoxomkeHus paboThl HAXUMaeM kinasuiny <F12> mjs nepexona B pexum paboThI C
dhopmoti.

JBaxkapl MIENKHATE HA KHOMKE BbIXOA U MOABUTCS Kypcop BBOAA KOMaHI s (PyHK-
muu Ne 1, koTtopas JOmKHA NpEeKpalaTh padoTy HALIETO MPHUIOKCHHS U BBINOIHUTD BbI-
XOZ B OKHO pabouero cTona onepannoHHod cucteMbl Microsoft Windows.
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Komanma B nanHoM CIy4ac OYCHb MPoCcTasd — IHIIEM Close () ;

CHoBa BeIBOAMM HA dKpaH (popmy. JIBOHHOM MICTIOK B OKHE PEAAKTHPOBAHUS Editl BBI-
30BET HA SKPAH TCKCTOBBIH PSIAKTOP, MPU STOM KyPCOop OYAET YCTAHOBICH MEKIY JBYMSI
(dUrypHBIMU CKOOKaMH, MpeQiaras BBECTH B 3TO MECTO COOTBETCTBYIOIIYVIO KOMAaHAY.
Meri Tak ¥ ¢cAcmacM, BBEASM TEKCThl KOMAH/, 3aluCaHHbie B aucTuHre 1.2 B Tene QyHk-
mu oA Ne 2, KOTOPBIC HAMUHAKOTCS CO CTPOKH:

if (Editl—>Text — ||)
ShowMessage ("Beemure HoMep COM-nopra!');

Hanee moxoOHBIM 00pa3oM BBoAUM TekcT GyHKIuH Ne 3. Jra QyHKUMS B roToBOU
MPOrpaMMe HaYWHACT PabOTaTh MOC/IC HAXKATHS Ha KHOMKY OTKpbITb COM-nopT u BbI-
mosHsAeT OTKpbITHE 3aaanHoro COM-mopra B AaHHOM KoMmbrOTepe. Pe3yapTarsl mpoBep-
KU BBLAAKOTCA B MHOI'OCTPOYHOM OKHC PCAAKTHUPOBAHUA, PACIOIOKCHHOM HHXKC KHOIIKH
Mpoeepka COM-nopToB.

Wrak, Mpl 3amonHunm kojaMu onucaHue Tperbedl ¢yHkumn. Haxmvaem xmaBumry
<F12> u nepexoaum B pexum padboThl ¢ Gopmoii.

Nuctudr 1.3. MpogonxkerHue 1 cdaina sport_a.cpp

e
void  fastcall TForml::ButtonlClick(TObject *Sender) // 1

{

Close () ;

}

e
void  fastcall TForml::EditlChange (TObject *Sender) // 2

{
1f(Editl->Text == "")

ShowMessage ("BeemuTe HoMep COM-moptal!"):;
else
i prt = StrToFloat (Editl->Text); // samnonHseM nepeMeHHy 1 prt
}
B
void  fastcall TForml::SpeedButtonlClick(TObject *Sender) // 3

{
int 1 prt = StrTolInt (Editl->Text); // 3BamnoyHsem nepeMeHHyl 1 prt

HANDLE hPort; // OBbaBigeM MASHTUIMKATOP IIOpTa
char sPort[10]; // Bydep g HaMMeHOBAaHMS [OPTA
if(Editl->Text == "") // Eciu OKHO pemaKTMpOBaHMUSI IIyCToe,

ShowMessage ("Beemure HoMep COM-nopta"); // BHBOmMTCHS coofmeHne
else
{

if (SpeedButtonl->Down) // Ecim HaxaTa KHOIIKA [IPOBEPKM, TO

{
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char sPort[10];

// CosmaeM MMsa i BEOPAHHOTO MNOPTA
sprintf (sPort, "COM3d", i prt);

// THTaeMcsa OTKPHETHL [OPT C HOBBM HasBaHUEM

HANDLE hPort = ::CreateFile(sPort, GENERIC READ | GENERIC WRITE,
0, 0, OPEN EXISTING, 0, 0);
if (hPort == INVALID HANDLE VALUE) // ecyu He OTKpHBAaeTCS

{
DWORD dwError = GetlLastError();
// CMOTpMM, UYTO MNOJYUMJIOCH IIPM OTKPLITIM

if (dwError == ERROR ACCESS DENIED || dwError == ER-
ROR_GEN_FAILURE)

{Memol->Lines—>Add ("llopT He MOXeT OHTL OTKPHT"); // BeBOI cooBlleHnS
}
}
else
{
// TIOpT OTKPHIT YCIIEIHO
Memol->Lines->Add ("llopT ycnemHo oTkpuT"); // CooBmenue

Memol->Lines—>Add (sPort) ; // Ums nopTa
SpeedButtonl->Font->Color = clBlue; // lBeT Hammicu
SpeedButtonl->Caption = "COM-mopT oTkpuT"; // CoofmeHue

}

Koraa Ha popme nMeeTcss OKHO pEeAaKTHPOBAHMS, B KOTOPOM MPH paboTe mporpaMMel
HY>KHO BBOAWTH PA3NHIHBIC BEIHMYHUHBI, BOZHHKAIOT MOMCHTHI, KOTJa TIPH 3aMECHE OTHOU
BEJIMYHUHBI APYTOW BEIWYHHON OKHO PEJAKTHPOBAHHUSA HA KaKOE-TO BPEM:S OKa3bIBACTCS
nycTeiM. C++ Builder storo He mobur u BeiaaeT cooOmenue 00 omubke. Urolsl mpe-
JOTBPATUTh NOAOOHBIC COOOIICHHUS, MOJKHO «Y3aKOHHTH)» MOABJICHUE IYCTOrO MPOCTPaH-
CTBa B OKHax peaaxtuposaHus. Jaid 3THX mened ucrnonp3yercs omeparop if .. else,
HA4aJIo KOTOPOro 3aucaHo B IEPBOH cTpoke (pyHKnu Ne3.

Craeayromas cTpoka BEIBOOUT HA SKPaH OKHO COODINEHUS ¢ TeKCTOM «BBeanre HoMep
COM-noptan.

PacnonoxeHHoe B TpeThel cTpoke cioBo else (MHaue) 0603HAYAET, YTO €CIM VCIO-
BUI, ONFICAHHBIC B IICPBOM CTPOKE HE BBHINIOTHEHHI (T.€. B OKHE PEAAKTHPOBAHUS CCTh TCK-
CThI), TO OYAYT BBIIONHATHCS BCC MPOrPAMMHBIC CTPOKH, HAUMHAS C YETBEPTOH CTPOKH, T.C.
BCE CTPOKH, HAXOAALIHECT MEXAY (PUT'YPHBIMH CKOOKaMH, CICAYIOLINMH 3a else.

B muctunre 1.3 npuseneH tekct ¢pyHkuun Ne 4, KOTOpas BBEITOTHSICTCS MOCTE HAXKA-
Tus kHomnku MpoBepka COM-NOpTOB U KOTOpas MOOYEPEAHO MPOBEPAET HANMUHUE BCEX
COM-nioptoB, 3aCHCTBOBAHHBIX B JAHHOM KOMITBIOTEPE.
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NucTudr 1.4. MpogomxeHue 2 cdaina sport_a.cpp

void  fastcall TForml::Button2Click(TObject *Sender) // 4
{
Memol->Clear () ; // CrtupaeMm Bce cTaphe Bamlmucu
Memol->Lines—>Add ("llouck mMeloumxcsa Ha [IK COM-nopTos.") ;
for (UINT i=1; i<256; i++) // TloMCK BOSBMOXHHX 256 MNOPTOB
{
// dopMupyeMm mpemnojlaraeMoe MMS yCTPONCTEa
char sPort[10];
sprintf (sPort,"COM2d", i); // Cosmaem mMsg nopra c Lubpon
// THTaeMCsS OTKPBHITH KaXIELL M3 256 BOSBMOXHHX [NOPTOB
BOOL bSuccess = FALSE; // TlepeMeHHasa COCTOSHUS MOpTa

HANDLE hPort = ::CreateFile(sPort, GENERIC READ | GE-
NERIC WRITE, 0, 0, OPEN EXISTING, 0, 0); // OTKpEBaeM ouepemHOM MIOPT

if (hPort == INVALID HANDLE VALUE) // Ecm ommbxa
{
DWORD dwError = GetlLastError();
// CMOTpMM UTO MOJYYMJIOCH [PY OTKPEITIN
if (dwError == ERROR ACCESS DENIED || dwError ==
ERROR_GEN_FAILURE)
{Memol->Lines->Add ("llopT He MOXeT OEITL OTKPHT") ;
bSuccess = FALSE;
}
}
else // Eciu BCe HOPMaJIbHO U OIMOOK HeT
{
// TIOpT OTKPHIT YCIIEIHO
bSuccess = TRUE; // CocTognmne mnopTa
// He safuiBaeM B3aKPHBATHL KAXKIEIL OTKPHTEIL IIOPT,
// mak Kak MBI He cofupaeMcs ¢ HuM pafoTaThb. ..
CloseHandle (hPort) ;
}
// BuBOIMM Ha SKpaH HasBaHMe MOpPTa
if (bSuccess)
{
Memol->Lines—->Add ("Hannennele Ha [IK COM-noptei: ") ;
Memol->Lines->Add (sPort) ;
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Texcr ucxoaHbix komoB (yHKUHH Ne 4 OueHb MOX0XK HA TEKCT HUCXOOHBIX KOJOB
¢ynkumu Ne 3. Tak 4TO KaKUX-TO JOMOTHUTEIBHBIX HMOACHCHUH, MO MOEMY MHCHUIO, HE
tpebyercsa. Mudopmanua o Bcex obGHapyxkeHHBIX Ha gaHHoM [IK COM-moprax Oyaer
BBIBCICHO B MHOTOCTPOYHOM OKHE PCIAKTHPOBAHUS, PACIOIOKCHHOM HIXKE KHOIKU
Mpoeepka COM-nopToB.

B nuctunre 1.5 npuBeIeHBI TEKCTBI HCXOTHBIX KOAOB 4YeTHIpeX (yHKUUH. Bermomne-
Hue QyHkpm Ne 5 HaunHAeTCS MOCE HAXKATHS KHOIKU YCTaHOBUTL RTS 1 ciykut mid
Ha muHuM RTS curaana ¢ onpeaencHHON BEMTHYUHON NOTOKHTEITBHOTO MOCTOSHHOTO Ha-
npspkeHust. OObdHO roBopsT, uto Ha juanu RTS ycranossiena 1(eaununa).

Bo BTOpOli 1M Tpethell cTpokax mcxomHoro tekcra (yHKuMH NoS mporpaMMupyeTcs
HU3MCHCHHC I[BETA U HAAIMUCH Ha KHOIIKC YCTAHOBUTL RTS.

B crenyromux mectr cTpokax NporpaMMHPYETCsl BOCCTAHOBICHHE MEPBOHAYATBHOTO
COCTOSIHUS OCTaJIbHBIX TPEX KHOMOK THIA SpeedButton, 33cHCTBOBAHHBIX B TPYIIIIC.

Harnee uayT CTPOKH, HAITHMCAHHBIC HA sI3BIKE AcceMOnepa, B KOTOPbIX CHavyala BeIOUpa-
eTCs HeoOXxouMbIH aapec A 3amanaoro COM-mopra, a 3aTeM B SICHKY 110 3TOMY aIpecy
3aIUCHIBACTCS COOTBETCTBYIOMEE uncio. g ycraHoBku RTS Takum uncnom ssrsercs 2.

NucTudr 1.5. MpogomxkerHue 3 caina sport_a.cpp

e R
// HaxaTue KHOIKM <YCTaHOBUTHL RTS>
void  fastcall TForml::SpeedButton2Click(TObject *Sender) // 5
{
if (SpeedButton2->Down) // EcyM KHoOIKa Haxara,
{
SpeedButton2->Font->Color = clBlue; // usMeHseTca UBET U
SpeedButton2->Caption = "RTS ycTaHoBjseH"; // M3MeHSeTCH HaIMMCh
SpeedButtonb->Font->Color = clWindowText;
SpeedButtonb->Caption = "Copoc RTS u DTR";
SpeedButton3->Font->Color = clWindowText;
SpeedButton3->Caption = "VcranoeuTs DTR";
SpeedButtond->Font->Color = clWindowText;
SpeedButtond4->Caption = "VcranoeuTe RTS + DTR";
if(i prt == 1) // Ecmu BHBpaH COMI1,
{ asm mov dx, 0x3fc; // Damee TpM CTPOKM Ha A3bBKe AcceMbiepa,
asm mov al, 2 // To ampecy BamMcHBaeTCS UMCIO 2
asm out dx, al
}
else // Ecou BHOpaH Ipyrol M[opT, TO

{ // BCe paBHO CUMTaeTCH, UTO 3TO
asm mov dx, Ox2fc // BHOpaH COM2
asm mov al, 2
asm out dx, al
}

Memol->Lines—->Add ("RTS ycraHoBJIEH") ;
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}

else

{

// BocCTaHaBJIMBaeTCHd LBET
SpeedButton2->Font->Color = clWindowText;

// M BOCCTaHaBJIMBAaeTCHd TEKCT

// EciM KHOIKa oTXaTa (B HavaJIbHOM COCTOSHUM),

SpeedButton2->Caption = "Ycranorutrb RTS";
}
}
/e
// HaxaTue KHOIKMU <YCTaHOBUTHL DTR>
void  fastcall TForml::SpeedButton3Click(TObject *Sender) // 6

{
if (SpeedButton3->Down)
{
SpeedButton3->Font->Color = clBlue;
SpeedButton3->Caption = "DTR ycTaHORBRJEeH";
SpeedButtonb->Font->Color = clWindowText;
SpeedButtonb->Caption = "Copoc RTS u DTR";
SpeedButtond->Font->Color = clWindowText;
SpeedButtond4->Caption = "VcranoeuTs RTS + DTR";
SpeedButton2->Font->Color = clWindowText;

SpeedButton2->Caption = "VcranoeuTs RTS";
if{i prt == 1) asm mov dx, 0x3fc;
else asm mov dx, 0x2fc;

asm {
mov al, 1 // B Aueliky Mo afpecy BalMcCHBAETCS UMCIIO 1
out dx, al

}

Memol->Lines->Add ("DTR ycrTaHoByeH ") ;
}
else

{
SpeedButton3->Font->Color = clWindowText;

SpeedButton3->Caption = "VcranoeuTe DTR";

// HaxaThe KHOIKM <YCTaHOBUTbL RTS + DTR>
void  fastcall TForml::SpeedButton4Click(TObject *Sender) /77

{
if (SpeedButtond->Down)

{
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SpeedButtond->Font->Color = clBlue;
SpeedButtond->Caption = "RTS+DTR yCTaHOBJIEHH";
SpeedButtonb->Font->Color = clWindowText;
SpeedButtonb->Caption = "Copoc RTS m DTR";
SpeedButton3->Font->Color = clWindowText;
SpeedButton3->Caption = "VcranoeuTs DTR";
SpeedButton2->Font->Color = clWindowText;

SpeedButton2->Caption = "VcranoeuTs RTS";
if{i prt == 1) asm mov dx, 0x3fc;
else asm mov dx, 0x2fc;
asm {
mov al, 3 // B aueliky Mo ampecy BalMCHBASTCS UMCIIO 3

out dx, al

}
Memol->Lines—->Add ("RTS + DTR ycTaHOBJIEHH") ;

}
else

{
SpeedButtond->Font->Color = clWindowText;

SpeedButtond4->Caption = "VYcraHoeuTb RTS+DTR";

// Haxatue xHomku <CBpoc RTS m DTR>
void  fastcall TForml::SpeedButton5Click(TObject *Sender) // 8
{

if (SpeedButton5->Down) // EcyM KHoOIKa Haxara,
{
SpeedButton5->Font->Color = clBlue; // vsMmeHseTcs UBeT U
// usMeHseTcd HaOIMCh
SpeedButtonb->Caption = "RTS u DIR ounmeHH";
SpeedButtond->Font->Color = clWindowText;
SpeedButtond4->Caption = "VYcraHoeuTb RTS+DTR";
SpeedButton3->Font->Color = clWindowText;
SpeedButton3->Caption = "VcranoeuTs DTR";
SpeedButton2->Font->Color = clWindowText;
SpeedButton2->Caption = "VcranoeuTs RTS";
if{(i prt == 1) asm mov dx, 0x3fc;
else asm mov dx, 0x2fc;
asm {
mov al, O // B aueliky Mo ampecy BalMchHBaeTcs umciio 0

out dx, al
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Memol->Lines->Add ("RTS + DTR oummeHH") ;
}
else
{
SpeedButtonb->Font->Color = clWindowText;
SpeedButtonb->Caption = "Copoc RTS u DTR";

Hcxoansie TexeTsl GyHkumi No 6 u Ne 7 MOHOCTRIO COBIAIAOT C TEKCTOM (PyHKIIUK
Ne 5, 3a UCKIIOUCHHEM HECKOIBKO M3MECHCHHOM (POPMBI HAITUCAHHUS CTPOK Ha A3bIKE Ac-
cemOiepa u cnenupuyueckux Ha3BaHUH 3a,CHCTBOBAHHBIX JTHHH,

Oyukuus Ne 8 mpeanasnadeHa mis ounctku guaui RTS u DTR (ycranoButh Ha nu-
uusix 0 BMecTo 1) 1 BRINOTHSIETCS TOC/C HaxaTus kHonku C6poc RTS u DTR.

B mepBEIX ABYX CTpOKaxX yCTaHABIMBAIOTCA HOBBIM I[BET W HOBBIM TEKCT HAa 3TOH
KHOIIKE.

Haumnas co TpeTbeii CTPOKH TEKCTa BRIMOTHICTCS BOCCTAHOBICHHE IIEPBOHAYATBHOTO
COCTOSHHUS ITBCTA M HAMITHCH CHadana KHOmku YcTaHoBUTbL RTS u DTR, a 3arem u Bcex
JPYTUX KHOIOK THHA SpeedButton, 3a1eHCTBOBAHHEIX B TPYIIIIC.

B nucrtunre 1.6 npuseneHsl HCXOAHBIC TEKCTHl QyHKIHE Ne 9, KoTOpas CIyxuT As
npoBepku Hanuuus nmocrynaromux Ha COM-nopt curnanos no muausM CTS, DCD u RIL

B mepBhIX ABYX CTpOKax TEKCTAa MPOrpaMMHUPYETCH 3alUCh B HHOOPMALIMOHHOE OKHO
Memol cHa4ana MyCTOH CTPOKH, a 3ateM cTpokH "[Iposepka Bxogusix nunuii CTS, DCD
u RI".

Janee uayT CTPOKH ¢ TEKCTOM Ha sI3bIKE AcceMOnepa, cHavana B HUX BRIOUpacTcs af-
pec perucTpa, B KOTOPOM OVIET KOHTPOIUPOBATHCS MOSBICHHE CHTHANA, & 3aTEM IOMY-
YCHHBIH M3 PETUCTPA CHTHAN CPABHUBACTCH C KOHTPOJIBHBIM YHCIOM, HANKCAHHBIM B
neonuHor opme. Kontponsroe uncno 00010000b cooTseTcTBYET TOH sUciike perucrpa,
KOTOpas yKa3bBaeT Ha cocTostuue curnana B junun CTS.

3aTeM TOYHO TaKUM K€ CIIOCOOOM MPOBEPSCTCS HATHMYHC CHUTHANA B SUCHKE, VKA3BI-
BaroIIee Ha COCTOsgHHE curHana B quaud DCD, mpu 3TOM KOHTPONBHOE YUCIO OyAeT
10000000b. IlocneannM mpoBepsETCs TOYHO TaK Ke HaIuuue curHana B auHud RI, mpu
3rom KoHTpObHOE urcao 01000000b.

NucTuHr 1.6. MpogonmxerHue 4 cdaina sport_a.cpp

// TIpoBepKa HaMUMA [NOCTYIIAKIMX CUTHAJIOB Ha Jmumax CTS, DCD u RI.
void  fastcall TForml::Button3Click(TObject *Sender)

{
Memol->Lines->Add (" ") ;
Memol->Lines->Add ("llpoBepka Bxomuux Juumii CTS, DCD m RI");
if(i prt == 1) asm mov dx, Ox3fe;
else asm mov dx, 0x2fe;
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asm {
in al, dx
and al, 00010000b
Jjz wyhl
Jjnz wyh?2
}
wyhl: prtl = 0;
asm Jjmp wyh3
wyh2: prtl = 1;
wyh3: if(prtl == 1) {Memol->Lines->Add("CTS (TF) curHaj yCTaHORJeH");
Label3->Caption = "CurHan Ha JsmHUM CT3";

}

else {Memol->Lines->Add ("CTS (TF) curHasa HetT");

Label3->Caption = "";
} if{i prt == 1) asm mov dx, Ox3fe;
else asm mov dx, 0x2fe;

asm {
in al, dx
and al, 10000000b
Jjz wyhl2
Jnz wyh22
}
wyhl2: prt2 = 0;
asm jmp wyh32
wyh22: prt2 = 1;
wyh32:
if(prt2 == 1) {Memol->Lines->Add("DCD (AN) curHajl yCTaHOBJEeH"):;
Label4d->Caption = "CurHan Ha JmHMM DCD";

}

else {Memol->Lines->Add ("DCD (AN) cmuTHaJjla Ha Bxoje HeT");

Label4->Caption = "";
} if(i prt == 1) asm mov dx, Ox3fe;
else asm mov dx, 0x2fe;

asm {
in al, dx
and al, 01000000b
Jjz wyhl3
Jjnz wyh23
}
wyhl3: prt3 = 0;
asm jmp wyh33
wyh23: prt3 = 1;
wyh33:
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if(prt3 == 1){ Memol->Lines->Add("RI curHajg yCTaHOBJeH");
Label5->Caption = "CurrHan Ha JmHMM RI";
}
else {
Memol->Lines->Add ("RI curHajga Ha Bxome HeT");
Label5->Caption = "";

H

Ecnu B kakoii TO U3 TUHUN UMECTCS CUTHAJ, TO COOTBETCTBYIOIIEES COODINCHUE 3aITh-
ChIBacTCA B MH(OPMALIMOHHOE OKHO W B OTACIBHOU CTPOKE HA TJIaBHOH (OpMeE, HIDKE
KHOIIKH, BBI3BABILICH 3Ty MOBEPKY.

Ha stom mporpamMmuposanne 3akoH4ueHO. s coxpaneHus Bcex (aiioB BHIOHpacM
koMaHay File=>Save All.

UroObl BBISBUTH BO3MO)KHBIC OIIMOKH BOCIIONB3yeMCs komaHaou Proekt=>Make
s_portl. Ecin ommOOK B TEKCTaX HMCXOOHBIX KOXOB MPOTrPaMMbl HET, TO BHIOHpacM
Proekt=>Build s_port1. B pesynsrare BBITIOIHEHHA 3TOH KOMaHABI CO3ACTCS UCIIONHSIC-
MBIH aiin decibelll.exe, KOTOPHIH MOMKHO 3allyCTHTh HA BBIIIOMTHCHUE C ITOMOLIBIO
koMaHAel Run=>Run.

UroOsl n30ekaTh OMHOBPEMEHHOTIO HCHPABICHUA OONBINOrO YHCIA OMHOOK COBETYIO
Ha MPOMEKYTOUHBIX 3TANaxX MPOrpaMMHUPOBAHUS MOYAIIE BBIIOIHATh KOMIUISILIUIO HPO-
rpammbl — BEIOHpaTh Proekt=>Make <name>.

LHopaboTka npoekTa

Heno B Tom, uTo cozganHbin koMaHaok Proekt=Build s_port1 ucronnsemsiii daiin
OyeT 3amycKaThes U PadoTaTh TOJABKO HA KOMITHIOTEPE, HA KOTOPOM YCTAHOBJICHA Cpeaa Impo-
rpamviaposanust C+ Builder.

st Toro uToOBI CO3AaHHAS BAMU MTPOrpaMMa MOIJIA 3aIMyCKaThes B padoTy Ha JTFOO0M
KOMIIBIOTEPE ¢ orepanuoHHoi cuctemoit Microsoft Windows 95/98/ME, neoOxoaumo
MePe/, KOMITUISIIUCH MPOCKTA BBIMOIHUTE CJCIYIOIINE ACHCTBYS.

1. Bemoaaute komauay Project=Options.

]
2. B PACKPBIBIICMCA OKHC OIMOHU IMPOCKTA PrOJect Whpo sepcus | Makersr | Tasm | CORBA | CodeGuard
. Poprt | Mpunoxerse | Kommanarop | Pacumpennsit Kommunsop | G+
Options (Onuuu mpoeKTa) BEIOEPUTE CTPAHHLY | Pusca Hormorssuis | PacuspersuFarmorcasn | Karanorsemore
Linker (puc. 1.4) u cOpocete B Heli dhiaxok Use [ || s
B =
dynamic RTL (Mcoone3oBaTh AMHAMHYECKOS Bimerma ) | 9 seauperacn]
QG D DHLAMOT ERY HMO] - Onuwm PE gaiina————
CBHSHBaHHe) F ETW,SJ:, L T peetvep ereic: [3-00002000

- ¥ Don't cosnaeT daiiae crarye
3. Ilepeiigure Ha crpanunyy Packages (Ilakersr) u S :I.’ I EEE‘D;DEEE
g ‘ ) . b b s [B000T |
cObpoceTe B Hed ¢naxok Built with runtime

e ke, pastep kywd: |0x00100000
packages (CTpouTs C makeTamMu BPEMCHH BBI- | & B Dorosa oépasa. [BO0AT0000 |
HOJ'IHCHI/IH) ;Jﬁ]yﬁnma Tnastan Moererema: (4 j

e L =

4. Tlepelimute Ha crpannny Compiler (Kommums-
TOp) M HaxkMHTC KHONKy Release, oGecmeun- | S | ] P
BAKINYIO co3gaHue (daiina 063 OTIaI0YHOH HH-
dbopmaruu.

Puc. 1.4. OkHo Project Options
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[Tocne »tux ameiictBuii BRIMOAHUTE KomaHAy Project=Build. B pesyvmerate Oyaet
co31aHo BeIoHAeMOoe Windows-IpHIoKeHHEe 663 MOIACPKKH MAKETOB, KOTOpoe OyaeT
3ammycKaThCs, U paboTaTh HA APYTHUX KOMITBIOTEPAX.

N ewe...

PaSYMCGTCH, uTO NPUBCACHHBIC MHOKO B 3TOU TJIaBE HUCXOAHBIC KOAbI HpOCTOI\/'I npo-
rpaMMbl C IPUMCHCHHEM HETPaguLHOHHOro mporpamvupoBanus COM-nopra, MOXKHO
HCCKOJIBKO YIIPOCTUTD. B cBoux nporpaMmax Bbl MOXKCTC HUCIIOJIb30BATh TOJIBKO OTACIIb-
Hble (YHKIMM W3 3TOH mporpaMmel. JKemaromuMm npepyiararo CAENaTh NpPOrpamMmy i
VIPaBICHHS IPOCTHIM 3BYKOBBIM I'€HEPATOPOM, CXEMa KOTOPOTO MOKazaHa Ha puc. 1.5.

VT4 KT315

[7] RTS
R1 (ans DB9)
4,7k
VT1
KT315
[4] DTR
(ans DB9)

Puc. 1.5. Cxema 3ByKOBOro reHepartopa

B 3axmroueHuN HEOOXOAMMO €IIE pa3 3aMETHTh, YTO HETPAAHLIMOHHOE NPOrpaMMHUPO-
Banne COM-niopToB B Windows-IpUIOKCHHUIX HE MOAACPKUBACTCS OMCPAIL[HOHHBIMU
cucremamu Microsoft Windows 2000/XP.

B T0 ke BpeMs B 3THX ONEPALIHOHHBIX CUCTEMAaX HOPMATIbHO PaboTarOT MPOrpaMMEL C
HETPaIULHOHHBIM nporpammupoBanrieM COM-mopToB, HO pa3pabOTaHHEIE B CPEAE MPO-
rpammuposanus Borland Turbo C/C++ mox ympasieHueM onepanuoHHON cucteMbl MS
DOS. B sToM BBl MOXeTE YOSAUTECS, €CIH CKAYaCTe C caiita r3xb.nm. ru, MPOrpaMMBl
Ut LA POBBIX BUAOB CBA3U. TaM e Bbl HAWACTEC W HCXOTHBIC KOJBl HEKOTOPHIX M3 3THUX
WM IOZOOHBIX MPOTPaMM.

Ha Internet-cafitTax OTAETBHBIX PAIHOMIOOUTENCH, TAKKE MOKHO HANUTH MPOrPaMMEI-
JpanBeprl, MPCAHA3HAUCHHbBIC CICLMATIBHO IS HETPAAHLIMOHHOTO MPOrPaMMHPOBAHUS
COM-noptos.

B st0it rnaBe, a Taioke B HEKOTOPHIX MOCICAVIOIIUX ITIABAX STOH KHHUTH, NPUBCICHEI
HCXOJHBIC KOABI KOMIBIOTCPHBIX MPOrpaMM, pa3pabOTaHHEIX B CPEAEC MPOrPaMMHUPOBAHHS
Borland C++ Builder. Ecnu y Bac He okaxercs kakoi-mudo Bepcun C++ Builder, To na
caiiTe 31oi pUpMbI www.borland. com B pasnene /products/downloads/ MOXKHO CKa-
yaTh frial-eepcuio (MpoOHYIO BEPCUID) 3TOM cpeasl paspaborku nporpamm. Ha puc. 1.6 mo-
Ka3aHO OKHO caiiTa, MpeIHa3HAYCHHOE /1 CKauuBaHus MpoOHoi Bepcru C++ Builder.
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Ecny BO3HUKHYT TPYJHOCTH C TIONCKOM 3TOH BEPCHH, TO B OKHE ITOMCKA BBEANUTE CIIO-
BO trial W HaxMuTe KHONKY MOUCK. B pe3ynbrare BB HOXYUHUTE HETBIM EPEUICHD pas-
JWYHBIX aIPECOB, OTKYJa MOKHO CKadaTh HHTEPECYIOIIYIO BaC BEPCHIO mporpammsl. Ok-
HO C pe3ybTaTaMy MoJ0OHOr0 MONCKa MOKa3aHo Ha puc. 1.7.

A C+ +Builder Downloads Main Page - Microsoft Internet Explor =100 x|
®ain Mpaeka Bug  MOpaqHoe  Cepewc  Cripaeka | &
) s J - |_l] @ _h | /.jj Mamck: “::':;‘VIBﬁDaHHDE @Meﬂ.ma {‘3| {E{' ; ] ~ ﬁ

b I NC++Builder Downloads Main Page.htrm d ﬂ Mepexos, |CCbIJ‘\WI e

» C++Builder Downloads

[ Downloads
Tgshg"‘gfads Thank you for your interest in the C-—+Builder trial You will need to have
# JavaScript and cookies turned on in order to download the trials. The trials are
i;uﬁ accessed wia a pop-up window, so you may need to turn off your pop-up
StarT:arm blocker temporarily.
Together =
Llowmnload Delp
VisBroker Download Hels
g&iij:g: Downloads (keys where required)
Product Wame Platform  Version %‘ﬂme Size  Motes
Documentation ate
Resistered Users Enterprise Trial Windows 6 03/28/2002 174 English, German,
Legistered VSers
b French

available on CDr
Compiler Windows 5.5 08/24/2000 87 Please see the file
b beb5toolhlp n the
Help directory for
complete

instructions on using
tha (Ut Brsildas j

Puc. 1.6. OkHo gna ckavmBaHunsa C++ Builder

CHC,Z[yeT YUUTBIBATH, YTO ICPCA TCM
KakK 6yﬂeT TITO3BOJICHO CKAavaTh I/IHTepe- Results for: trial- Document count: trial- (142)
CYIOLIYKO BaC NIpOorpamMmy, NMPUACTCH 3Ad- | 1azresuts found, sarted by relevance sort by date | show summaries. |

perI/ICTpI/IpOBaTLCH3 T e * OTB eTI/ITb Ha’ He- 5% Borland Downloads and Keys Free Of Charge for Trial and Demo Purposes
(v 1% Borland Downloads and Keys Free Of Charge for Trial and Demo Purposes
JIBIU pAd BOIIPOCOB. Taxxe HYXHO COOO- |53 Jpuider bomnicads Homepage
56% Borland Enterprise Server Downloads Homepage

LIUTh JPEC CBOCH SJICKTPOHHON MOUTHI U |5 betlud Visiiokes

54% Delphi Download Homepage
54% C++BuilderX Downloads

npuaymMaTtb 1napoJib. Ha Bam AAPCC BIIO-  |51% borland Reqistered Downloads

50% Mobile Dowllloa}ls MﬂillVPﬂ[ e
CneACTBUM OYyJCT BBICIHAH KIIFOYM, KOTO- |5 isdmicmssiieis oo
47% InterBase Downloads Home Page

prI\/'I MO3BOJIUT 3AIMYCTUTD MOJYUCHHYRO C | 4% kvlix Downloads Home Page

47% Cx++Builder Downloads Main Page
1 47% C#Builder Downloads
canta rlporpaMMy B pa'6OTY' 45% CodeWright Download page
5% i database

PasymeeTca, B CBOMX OTBETAX HPH PE- | % Sarlcam bonnioass pase

42% JDataStore Downloads Main Page
42% Borland Enterprise Server Downloads Homepage

THUCTPAIMH BBl JODKHBI IPEICTABUTBCS | i Bortand futerorine sery -
KaK CTYJEHT WM COOOIMTH O ToM, yro Pl =~~~ = | Ll_l
nporpaMMa HeoOXoAUMa A1 OOyJICHHSI. Puc. 1.7. OkHo c pe3ynbsTatamu noucka
Qaiin ¢ ftrial-eepcueti mporpaMMmer

nmeer pasmep nopgaka 180 MOalT, mosToMy NpH CKaYWBAHHM MPHAETCS BOCIIOIb30-
BaThCs BCIIOMOTATEIbHOU mporpamvoi, Hanpumep, FlashGet, ckagats KOTOpyro MOXKHO ¢©
cailita amazesoft.com Pabodee OKHO 3TOM HE3APETUCTPUPOBAHHON MPOrPaMMBI TTOKA-
3ano Ha puc. 1.8. Ilporpamma FlashGet aBToMaTnuecKu BKIOYACTCS B TOT MOMEHT, KO-
Ia BBl JacT¢ KOMaHAY AJS Havana CKauMBaHUS HYKHBIX (paiinos wmu nporpamm. Eciu
MO KAKHUM-TO MPUYHHAM CKaYHBaHUE OYJICT MPEPBAHO, TO MPOXOIKHTE 3TY PadOTy MOXK-
HO OyAeT B mocneayiomue AHU. [Iporpamma 3anmomMuHaeT agpec caita U TO MECTO B IPO-
rpaMMe, Ha KOTOPOM IPOM30ILIA OCTAHOBKA.
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MopT LPT B HeCTaHAAPTHOM pexume

IMopt mapannensroro BeiBoga manueix LPT Toxe mosker padorath B HECTAHAAPTHOM
(aeobbruHOM) pexkuve. OAMH U3 BO3MOMKHBIX HECTAHNAPTHBIX Pe:KUMOB padoter LPT
MOKHO 33/CHCTBOBATh, MAHUIYIHPYsI OUTAMH BBOAMMBIX (BhIBOAMMBIX) AaHHbIX. [lox-
POOHOCTH CMOTPUTE B MPHUIOKCHUH 3.

[ Default - FlashGet =15 x|

@alin  Kateropwa Mpaeka Bug  3agaHwa  Cepeuc  Crpaeka

OO0 O X T+ v oRdSEZRe0NED
FlashGet 'Wl ! |MM9| daina | Pasmep 3argx>KeHo| %lﬂpomno |0cTan... |Cmpncm i
(8 3apaHma

@pr—cmble
@Y,qaneHHh\e

4| |
Bl

ﬂ Kapta/Mar

Puc. 1.8. Pabouyee okHo nporpamMmel FlashGet

MHOroYHCICHHBIC OIBITHI MOKA3AIH, YTO BBIBOJ KOMAHA CO CTOPOHBI KOMIIBIOTEpA
OUCHB XOPOIIO BHIMONHICTCS ocpeacTsoM curnanos Datal—-Data8 (seiBogst 2—8) mopra,
a BBOJ CHTHANOB OT BHCLIHEI'O AIMMAPATHOTO YCTPOWCTBA HA KOMITBIOTEP BBIIONHACTCS
uepe3 Beronet 10, 11, 12 u 15,

MHoro paszpaboraH B Y4YEOHBIX WENAX MPOCKT, HCHOMHAEMBIH (aiin KoToporo
lpt port2.exe W HCXOAHBIC KOABI NMPOEKTA MOXKETE HAMTH HA MPHIATacMOM K KHHTE
kommnakt-gucke. Ha puc. 1.9 mokazana pabouas dopma mpoekTa ¢ YCTAHOBJICHHBIMH HA
HEH KOMITOHCHTAMHM, a B JIMCTHHIC 1.7 MPEACTAaBICHBI MCXOAHBIC KOABI 3ar0JI0BOYHOTO
daitna sport_a.h. B aTom daiine oOpaBIEHBI BCE 3a16HCTBOBAHHBIC B MIPOEKTE KOMIIO-
HEHTHI U (YHKIHHL.

Nuctunr 1.7. ®aiin sport_a.h Onpesenen LPT1-napt

canpecod 376h

#ifndef sport aH Hemot
fidefine sport aH

#include <Classes.hpp>

finclude <Controls.hpp>
finclude <StdCtrls.hpp>
finclude <Forms.hpp>
#include <Buttons.hpp>

Mposepka soet sranHb: M (EeEoae 10,11, 131 15) |

O6Hyavrs D108 |

Label3

Labeld

class TForml : public TForm

{

__published:

// IDE-managed Components
TButton *Buttonl;

Puc. 1.9. Pabouas dpopma npoekta
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TLabel *Labell;

TLabel *Label2;

TSpeedButton *SpeedButtonl;

TMemo *Memol;

TSpeedButton *SpeedButton?2;

TSpeedButton *SpeedButton3;

TSpeedButton *SpeedButtoni4;

TLabel *Label3;

TLabel *Label4;

TLabel *Labelb5;

TSpeedButton *SpeedButtonb;

TButton *Button3;

TSpeedButton *SpeedButtoné;

TSpeedButton *SpeedButton7;

TSpeedButton *SpeedButton8;

TSpeedButton *SpeedButton9;

TLabel *Label6;

TButton *Button2;

void  fastcall ButtonlClick(TObject *Sender) ;

void  fastcall SpeedButtonlClick(TObject *Sender)

void  fastcall SpeedButton2Click(TObject *Sender);

void  fastcall SpeedButton3Click(TObject *Sender);
)
)

2

2

void  fastcall SpeedButton4Click(TObject *Sender
void  fastcall SpeedButton5Click(TObject *Sender
void  fastcall Button3Click(TObject *Sender) ;
void  fastcall SpeedButton6Click(TObject *Sender
void  fastcall SpeedButton7Click(TObject *Sender
void  fastcall SpeedButton8Click(TObject *Sender
void  fastcall SpeedButton9Click(TObject *Sender
void  fastcall Button2Click(TObject *Sender) ;
private: // User declarations

2

2

2

2

2

)
)
)
)

public: // User declarations
__fastcall TForml (TComponent* Owner) ;

}i

extern PACKAGE TForml *Forml;

#endif

daliin cozaaeTcs aBTOMATHUYCCKH B MpoUuece paboThl HAA MPOCKTOM M HUKAKHM H3ME-
HCHHUSIM, 0€3 BECKUX HA TO OOCTOSATEIBCTB, MOABEPraThCs HE JOIKCH.

Ha puc. 1.10 nokasano pabouee OKHO mporpaMmsl lpt port2.exe B Ipomecce pa-
00THI. JTa porpamMma MpPEIHA3HAUCHA TOIBKO A1 padoThl ¢ moprom LPT1.
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BHauane cnenyer npoBecTH HHHLMATH3ALMIO MOPTA, B MPOLECCe KOTOpol B paboure
outel D1-D8 OyayT ycTaHOBICHBI HONOKUTENBHBIC HANPsLKEHMST — exuHnipl. Hioke pac-
MOJIArarTCd KHOMKH, MOCPESACTBOM KOTOPBIX B TOT HJIH HHOM OHT YCTAHABIMBACTCS 3HAYC-
uue NULL. INMonyuaercst Tak, 4to paboTa BEIMOIHACTCS ¢ MHBEPCHBIMH BETHUHHAMHE.

‘i YnpaBneHne ycTpoicTEOM Yepes LP _ ol x|
OTo MoxeT noTpeboBaTb YCTAHOBKM Ha i o
\.1 npeaeneH -nopt
BBOAHYIO NUHUIO Kaxxporo GaiiTa oTaenbHoe ‘L:ﬂpmn e | e oo
UHBEpPTUpPYtOLLiee YCTPOWCTBO B BUAE MUKPO-
cxeMbl 06biMHOW TTJT norukn. CnegyeT nom- e s | | oo e |
HUTb, YTO LPT-nopT paGoTaeT ¢ cuUrHamamm |(|TcessssSeed oo m
Chirnans Ha seisone 11 Her YeTanosure D2 [ssis0a 3) | Yeranosure DB [ssi50a 7) |
HanpspkeHneM He 6onee +5B. Eh
At Yorawosume D3 siscn ) | Yersnosim 07 fesissa ] |
B mmctumre 1.8 MPHBCACHBI HCXOTHBIC  |[tecerebcetomus mon e e —
komel (aitia sport a.cpp. B mepsoit ?ﬁﬁ%ﬁﬁ%ﬁ” : =
— MrHan Ha exisoge 13 yeTaqoener pOBEpEa BCEX BROGHBIX MWMHMIA [BoiBogbl 10,171,131
CCKLIMM JIMCTHHTA 1.8 BBIMOMHEHO MO~  |[[Hrenmeseme toirmoses e |
K/IFOUCHHE 3arojI0BOYHBIX (DaiyioB, B Clic-
JIVIOIICH CeKIMU — OOBSIBJICHUE 3aCHCT-
BOBAHHELIX KOMIIOHEHTOB H FJ'IO6aJ'IbeIX Cwurnan Ha euBope 13 Curnan Ha BuBoae 15

MHEPEMEHHBIX BEIMYHH.
Puc. 1.10. Pabo4ee OKHO 3KCMEpPUMEHTaNbHOM

NucTudr 1.8. ®aiin sport_a.cpp fporpaMmel

#include <vcl.h>

#pragma hdrstop

#pragma inline // Paspemenne paboTaTh ¢ AcceMOIepoM
#include "sport a.h"

#include <conio.h>

#include <stdio.h>

#pragma package (smart init)

#pragma resource "*.dfm"
TForml *Forml;

TMemo *Memol;

TLabel *Label3;

TLabel *Label4;

TLabel *Label5;

TLabel *Label6;

//TrnofasbHue NepeMeHHbE

int prtl, prt2, prt3,prtd,prtd,prté,prt7,prts;

__fastcall TForml::TForml (TComponent* Owner)
TForm (Owner)
{
Caption = "VmparjieHue ycTpoMcTBoM uepes LPT-mnopt"; // 3arosoBok
Memol->Clear () ; // OuMcTKa MHOTOCTPOUHOE OKHO
Label3->Caption = ""; // Oumcrra meTkn Label
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Label4—>Captj_0n = ur,
Labe15—>Captj_0n = ur,
Label 6_>Caption = ur,

SpeedButtonl->AllowAllUp =
SpeedButtonl->GroupIndex =
SpeedButton2->AllowAllUp =
SpeedButton2->GroupIndex =
SpeedButton3->AllowAllUp =
SpeedButton3->GroupIndex =
SpeedButton4->AllowAllUp =
SpeedButton4->GroupIndex =
SpeedButtonb->AllowAllUp =
SpeedButtonb->GroupIndex =
SpeedButton6->AllowAllUp =
SpeedButton6->GroupIndex =
SpeedButton7->AllowAllUp =
SpeedButton7->GroupIndex =
SpeedButton8->AllowAllUp =
SpeedButton8->GroupIndex =
SpeedButtonS->AllowAllUp =
SpeedButton9->GroupIndex =

true; // TlokasHBaeT HaXATYR KHOIKY
1; // TIpMHAIJIEXHOCTb K TPYIIe KHOIOK
true; // To xe

2; // To xe

true;

2;

true;

2;

true;

2;

true;

2;

true;

2;

true;

2;

true;

2;

// Peaklusa Ha HaxaTre KHONKM <BHIXOom>, MpeKpamaeTcs padoTa MNpOTpaMMEL
void  fastcall TForml::ButtonlClick(TObject *Sender)

{

Close () ;

// VHMManmMsaums rnopTa
void  fastcall TForml::SpeedButtonlClick(TObject *Sender)

{

1f (SpeedButtonl->Down)

{asm mov dx, 0x379

asm mov al, 10011000b

asm out dx, al

asm mov dx, 0x37A

asm mov al, 00001100b

asm out dx, al

asm mov dx, 0x378

asm mov al, 255
asm out dx, al

}

// 1111'1111b — BO BCex 6GuTax — 1
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Sleep(100);
SpeedButtonl->Font->Color = clBlue;
SpeedButtonl->Caption = "LPT1l-nopT MHMUMaIMSKUPOBaH";

Memol->Lines->Add ("llopT LPT1 mHMUMaIMsKUpOBaH") ;

// O6uysaem BUTO
void  fastcall TForml::SpeedButton2Click(TObject *Sender)

{
if (SpeedButton2->Down)
{
asm mov dx, 0x378
asm mov al, 254 // 1111'1110b
asm out dx, al
Memol->Lines—>Add ("Beeon 2 (D1) ycraHomBjeH"); // 3To0 curHas
}
else
{
asm mov dx, 0x378
asm mov al, 255 // Bosppamaem 1 B BUTO
asm out dx, al
Memol->Lines—>Add (" (BuBon 2 (D1) owwmen"); // To ecTb BosBpameHa 1
Memol->Lines—->Add ("") ;

// O6uysaem BUT1
void  fastcall TForml::SpeedButton3Click(TObject *Sender)

{
if (SpeedButton3->Down)

{
asm mov dx, 0x378
asm mov al, 253 //1111'1101b
asm out dx, al
Memol->Lines->Add ("BeBon 3 (D2) ycraHoBJeH ") ;
}
else
{
asm mov dx, 0x378
asm mov al, 255 // 1111'1111b
asm out dx, al
Memol->Lines->Add ("Briron 3 (D2) oummeH") ;
Memol->Lines—->Add ("") ;
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// O6Hysaem BUT2
void  fastcall TForml::SpeedButtondClick(TObject *Sender)

{
if (SpeedButtond->Down)
{

asm mov dx, 0x378
asm mov al, 251 //1111'1011b
asm out dx, al
Memol->Lines->Add ("Breronm 4 (D3) ycraHoByeH ") ;
}
else
{
asm mov dx, 0x378 //+2
asm mov al, 255 // FF wm 1111'1111
asm out dx, al
Memol->Lines->Add ("BeiBon 4 (D3) oummeH") ;
Memol->Lines—->Add ("") ;

void  fastcall TForml::SpeedButton5Click(TObject *Sender)
{
if (SpeedButton5->Down)
{

asm mov dx, 0x378

asm mov al, 223 //1101'1111 -

asm out dx, al
Memol->Lines—->Add ("Berom 6 (D5) ycraHorjyeH") ;

}

else

{

asm mov dx, 0x378

asm mov al, 255

asm out dx, al
Memol->Lines->Add ("BeiBon 6 (D5) oummen") ;
Memol->Lines—->Add ("") ;
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B mucrunre 1.9 mpomomxkaerca onucaHue QpyHKIMHA, KOTOPBIC SIBISIOTCS PEAKLIUAMU
Ha Ha)KaThe KHOMOK, yeraHapausaromux curdanel NULL B 6utax 3-7. [paktuuecku Bee
OHHM HUMEIOT OAMHAKOBYIO CTPYKTYPY.

Nuectudr 1.9. MpogomxkerHue 1 cdaina sport_a.cpp

void  fastcall TForml::SpeedButton6Click(TObject *Sender)
{
if (SpeedButton6->Down)
{
asm mov dx, 0x378
asm mov al, 247 //1111'0111
asm out dx, al
Memol->Lines->Add ("Breronm 4 (D3) ycraHoByeH ") ;
}
else
{
asm mov dx, 0x378
asm mov al, 255
asm out dx, al
Memol->Lines->Add ("BeiBon 4 (D3) oummeH") ;
Memol->Lines—->Add ("") ;

void  fastcall TForml::SpeedButton7Click(TObject *Sender)
{
if (SpeedButton7->Down)
{
asm mov dx, 0x378
asm mov al, 239 //1110'1111 — DF
asm out dx, al
Memol->Lines->Add ("Breronm 7 (D6) ycraHoBiyeH ") ;
}
else
{
asm mov dx, 0x378
asm mov al, 255
asm out dx, al
Memol->Lines->Add ("BeBon 7 (Do) oummeH") ;
Memol->Lines—->Add ("") ;
}
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void  fastcall TForml::SpeedButton8Click(TObject *Sender)

{
if (SpeedButton8->Down)

{

asm mov dx, 0x378
asm mov al, 191 //1011'1111 -

asm out dx, al
Memol->Lines->Add ("Brironm 8 (D7)
}
else

{

asm mov dx, 0x378

yCcTaHoOBJIeH") ;

asm mov al, 255
asm out dx, al
Memol->Lines->Add ("BeiBon 8 (D7) oummen") ;

Memol->Lines—->Add ("") ;

void  fastcall TForml::SpeedButton9Click(TObject *Sender)

{
if (SpeedButton9->Down)

{

asm mov dx, 0x378

asm mov al, 127 //0111'1111 -

asm out dx, al
Memol->Lines—->Add ("Brronm 9

}
else

{

asm mov dx, 0x378

(D8) ycraHoBJIeH") ;

asm mov al, 255

asm out dx, al
Memol->Lines—->Add ("Brronm 9
Memol->Lines—->Add ("") ;

(D8) oummeH") ;

CrefyeT MOMHWTb, YTO 3Ta MporpaMma HamucaHa ToNbKo AnsA y4eBHbIX Leneid, YyToCbl nokasaTb
OAVH 13 BO3MOXHbIX BapMaHTOB HETpaAULMOHHOIO nporpaMmmuposaHus LPT-nopTa.
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[To obpasiy 3TOH mporpaMMel BBl MOMKETE CACTATH CBOKO MPOrpaMMy, MPEAHA3HAYCH-
HYIO A7 VIIPABICHHUS KaKUM-TO anmapaToM. B Marepnanzax KOMIaKT-IuCKa, OTHOCAIIIX-
Ci K TJaBe 3, HANpHUMEP, NPHUBEACHBI CXEMBI aJaNTepoB, KOTOpbIe McHonb3yor LPT-
nopt. COBETYIO MPOCMOTPETh 3TOT MATEPHATI TEM UHUTATCISIM, KOTOPHIE 3aHHTEPECOBA-
JMCh BO3MOKHOCTSIMU HECTAHJAPTHOI'O MPOrPaMMHPOBAHH MOPTOB BBOAA / BEIBOJA.

B nuctunre 1.10 mpuBeaeHp UCXOMHBIC KOABI (DYHKIUH, TPCAHAZHAUYCHHON 1T TPO-
BEpKH Bcex OUTOB peructpa 37%h Ha Hanmume B Hux curdanos tuna NULL. PesynbraTst
MIPOBEPKH BBIBOAATCA B OKHE MHOTOCTPOYHOIO PEJAKTHPOBAHUA Memol, a B CIydae Io-
SBIICHHSl CHUTHANA — COOTBETCTBVIOLNAS 3aIHCh MOSBISCTCA B HIXKHCH yacTH padodero
OKHa TIPOTPaMMBI.

NueTtuHr 1.10. MpogomnxeHune 2 caina sport_a.cpp

// BruIosHSeTCS NOMCK OUTOB co 3HaueHuem 0O
void  fastcall TForml::Button3Click(TObject *Sender)
{
Memol->Lines->Add (" ") ;
Memol->Lines—>Add ("llpoBepka BCEX BXOIHBEIX BHBOIOB LPT-nopra');
// mpoBepka BHBOma 15 mopTa
asm {mov dx, 0x379
in al, dx
and al, 00001000b
Jjz wyhl4
Jnz wyh24
}
wyhl4d: prtd = 0;
asm jmp wyh34
wyh24: prtd = 1;

wyh34:
if(prtd == 0){ Memol->Lines—->Add("CurHan Ha BEBOIe 15 yCTaHOB—
JeH") ;
Label3->Caption = "CurzHan Ha BeBOme 15";
}
else {

Memol->Lines—->Add ("CurHajla Ha BHBOIe 15 HeT");
Label3->Caption = "";
}
// TlpoBepka BHBOma 13 mopTa
asm {mov dx, 0x379
in al, dx
and al, 00010000b
Jjz wyhl5
Jjnz wyh25
}
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wyhlb5: prtb = 0;
asm jmp wyh3b
wyh25: prtb = 1;

wyh35:
if(prtb == 0){ Memol->Lines->Add("CurHan Ha BeBOIe 13 yCTaHOB—
JeH") ;
Label4->Caption = "CurxHan Ha BeBOme 13";
}
else {

Memol->Lines—->Add ("CurHajla Ha BHBOIe 13 HeT");
Label4->Caption = "";
}
// TlpoBepka BHBOOA I[OpPTa
/*
asm {mov dx, 0x379 //+1
in al, dx
and al, 00100000b
Jjz wyhlé
Jjnz wyh26
}
wyhl6é: prté = 0;
asm jmp wyh36
wyh26: prté = 1;

wyh36:
if(prt6 == 0){ Memol->Lines->Add("CurHan 05 ycTaHoBJeH");
Label6—->Caption = "CurrHan Ha JmHMM 05";
}
else {
Memol->Lines->Add ("CurHasia 05 Ha BxXome HeT");
Label6->Caption = "";
}
*/

// Tpoeepka BhBoma 10 mopTa
asm {mov dx, 0x379 //+1
in al, dx
and al, 01000000b
jz wyhl7
Jnz wyh27
}
wyhl7: prt7 = 0;
asm jmp wyh37
wyh27: prt7 = 1;
wyh37:
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if(prt7 == 0){ Memol->Lines->Add("CurHan Ha BeBoIe 10 yCTaHOB—
JeH") ;
Label5->Caption = "CurrHan Ha BeBOme 10";
}
else {

Memol->Lines—->Add ("CurHajyla Ha BbEBOme 10 HeT");
Label5->Caption = "";
}
// TlpoBepka BHBOma 11 mopTa
asm {mov dx, 0x379 //+1
in al, dx
and al, 10000000b
Jjz wyhl8
Jjnz wyh28
}
wyhl8: prt8 = 0;
asm jmp wyh38
wyh28: prt8 = 1;

wyh38:
if(prt8 == 1){ Memol->Lines->Add("CurHan Ha BeBOoIe 1l ycTaHOB—
JeH") ;
Label6->Caption = "CurrHan Ha BeBOme 11";
}
else {
Memol->Lines—->Add ("CurHajyla Ha BbHBOIe 11 HeT");
Label6->Caption = "";
}
}
e

// O6uysmTb D1-D8
void  fastcall TForml::Button2Click(TObject *Sender)
{
asm mov dx, 0x378
asm mov al, O //255
asm out dx, al
Memol->Lines—->Add ("") ;
Memol->Lines—->Add ("Bce BrmBomu (10, 11, 13 u 15) oummenw") ;

HpOBepKa BCCX 6I/ITOB Ha HAJIHUYHUEC B HUX CHIHAJIA 3aKOHYCHA. BMCCTO YCTaHOBKU B
OUTaX CHUTHANOB MPOIPAMMHBIM IYTEM MOJKHO MPUMCHHUTH JICKTPHYICCKHN CIOCOD, T.c.
BBIBOJ 33JaHHOI0 OWTa MOACOCAMHATh HA 3eMITI0 (3KpaH) uepe3 pesuctop 10-75 Om. B
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PCaTbHBIX KOHCTPYKIUAX K BEIBOAY 3aJaHHOTO OHMTAa CICAYET MOAKIIOYATh HHBEPTOP C
TTJI yposusamu HampspkeHwH. [Ipm 3TOM BXOZHBIE CHTHANBI CIEAYET MOAABATH HUEPE3
3TOT UHBEPTOP.

NMpoBepsiem paboTtocnocobHocTb LPT-nopTa

Hna nposepku padorocnocobroctu LPT-nopta mpu HecTaHAapTHOM €ro nporpaMMu-
pOBaHUM, NPEeATaracTcs IPOCTEHINEE YCTPOHCTBO, CXeéMa KOTOPOro IIOKasaHa Ha
puc. 1.11.

Howmepa BbiBOgOB

LPT-nopta
VD1
2
VD2
3 >—K]—|
N VD3
4 3
. VD4, +3B
VD5~ R1
6 p 300
VD6 2 R2
= it
VD72
8 »
VD8 ~ o
9 K S1

o o——

1
DD1A 3 | g DD1B | s
10 2 . N
pp1c [ g3

» o &5

155[1A3.1 o & DDID g
13 155/1A3 2 10 o2l s
15 &113
155/1A3.3

155J1A3.4

Puc. 1.11. Cxema ycTpoiicTBa Ansa nposepku LPR-nopTta

VYerpoiicteo noakmouaetces kK BerBomam 2-9, 10, 11,13 u 15 LPT-mopra. IIpu 310M €
BBIBOAOB 2—9 MOCTYNaOTCA CUTHAIB HEOCPSACTBCHHO Ha cBeToanoasl VD1-VDS, a Ha
BeiBogbl 10, 11, 13 u 15 nocpeacreom wiroucti S1-S4 momaroTcsi CUTHAIBI ¢ BHEIIHETO
yeTpoiicTBa Ha KoMnbroTep uepe3 uaeepTopel DD1A-DDID.

IIpennaracmoe yCTPONCTBO CO3AAHO TONBKO AT YUCOHBIX LEICH M MPAKTHYCCKOTO
TIPUMCHCHHS HE UMCCT.



