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1 Onucanune

[Iporpammubiil komiuiekc JMCAD npenHa3HadyeH Uil aHajdu3a JUHAMUKU U
NPOEKTUPOBAHUS CaMbIX pa3HOOOpa3HbIX cucTeM U ycrpoilictB. Ilo cBoum
BO3MOXKHOCTSIM OH  SBJISIETCA  QJITEPHATUBOM  AHAJIOTMYHBIM  MPOrPaAMMHBIM
npoaykram LabView, Simulink, VisSim, MBTY w np. VYnoOHbI penakTop
CTPYKTYPHBIX CXeM, OOIIHMpHAas OMOIMOTEKa THUITOBBIX OJIOKOB M BCTPOCHHBIM SI3BIK
MPOTPAMMUPOBAHUS TO3BOJISIOT PEATM30BBIBATH MOJETU TPAKTHUYECKU JTFOOOU
CTETICHU CIIO)KHOCTH, oOOecredmBasi MPU 3TOM HAMISTHOCTh WX TPEICTABICHUSI.
[Iporpammusiili kommieke JMCAD ycnemHo TPUMEHSIETCS I8 NPOEKTHPOBAHUS
CUCTEM AaBTOMATUYECKOTO YIMPABICHHS, CIHEASIIMX MPUBOJIOB U  POOOTOB-
MAHUITYJISITOPOB, TEIJIOBBIX SHEPreTUUYECKUX YCTAHOBOK, a TAKXKe ISl PELICHUS
HECTAIMOHAPHBIX KpaeBbIX 3ajiad (TEIUIONPOBOJHOCTh, THUIPOJMHAMHUKA U [Ip.).

[[Iupoko wucnonas3yeTrcss B Yy4eOHOM Mpoliecce, IO3BOJISII MOICIUPOBATH
paslInyuHbIe SIBJICHUS B (PU3UKE, PICKTPOTEXHUKE, B TMHAMUKE MAIlIUH U MEXaHU3MOB
U T.J. MoxeT pyHKIIMOHUPOBATh B KJIACTEPaxX, B TOM YHCIIC U B PEKUME yIAICHHOTO
JI0CTYyTa K TEXHOJIOTUYECKUM M HH(POPMALIMOHHBIM pecypcam.

st momnb3oBareneir  ynooctBo pabotel ¢ JMCAD o00ycioBIEHO TaKke
Jokanu3anuend wuHTepderica Ha  pa3IMYHbIE S3BIKM W HAJW4heM OOUIUPHOMN
JOKYMEHTALINH.

Bepcun JMCAD noCTymHBI C WCXOIHBIMH TEKCTaMU sjipa, OWOMMOTEK W
SABJISIETCS ~ OTKPBITOM CUCTEMOM ¢ TIOJHOM JOKyMeHTanmued u  HabopoMm
JEMOHCTPAIMOHHBIX NPUMEPOB. Takke B COCTAB KOMIUIEKCA BXOASAT MOAYIW IS
o0ecrieueHs MAKCUMaJIbHON TPOU3BOAUTEILHOCTH U KOHTPOJIS B peaIbHOM BPEMEHU
(JMCADRTS, JMCADRTC).

[Tporpammusiii kommexke JMCAD pa3palboTaH ¢ UCIONb30BaHUEM si3bIKa Java
(http://java.sun.com) ¥ MOXeT OBbITh HMCIOJB30BaH B PA3IUYHBIX OINEPALMOHHBIX
cucremax (Windows, Linux, Solaris, Unix v 1.11.).

2 IlpumeHeHue

[Iporpammustii komruiekc JMCAD peanusyeT Cleayroe pexuMbl paboThI:

- MOJIEJIMPOBAHMUE, obecnieunBaroniuii:

o MOJCIMPOBAHUE IIPOIIECCOB B HEMPEPHIBHBIX, JUCKPETHBIX U THOPHIHBIX
JTUHAMHYECKUX CHUCTEMax, B TOM YHCJI€ U NpPU HaIUYuu OOMEHa
JAHHBIMU C BHEITHUMU MPOTPaMMaMU U yCTPOUCTBAMH;

o PENaKTHUPOBaHHE MAapaMETPOB MOAEIU B pEKUME «on-liney;

o pacyeT B pEaJbHOM BpPEMEHH WIM B PEKUME MacIITabUpOBaHUS
MOJIEJIBHOTO BPEMEHHU;

o pecTapT U BOCHPOU3BEICHUE PE3YIHTATOB MOCIMPOBAHMS;

o JIMHAMUYECKYIO 00pabOTKy CUTHAJIOB.

«  OIITUMM3ALIMSA, no3BOJISIONINMN peliaTh 3a1a4u:
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o MHUHUMH3ALIUH (MAKCUMU3AIMN) 3aIaHHBIX [MOKa3aTeIel KauyecTBa;

o HAXOXJCHHS ONTUMAIBHBIX MapaMETPOB MHPOECKTHUPYEMOW CHUCTEMBI B
MHOTOKPUTEPUATIbHOW TMOCTAHOBKE NPU HAIWYUM OTPAHUYEHHUM Ha
MOKA3aTeJI Ka4eCTBa U ONTUMU3UPYEMbIE TAPAMETPBHIL.

- AHAJIN3, o6ecnieunBarONINi:

o pacdyeT M MOCTPOCHUE XAPAKTEPUCTUK CTATUUECKUX M JTMHAMHYECKUX
CUCTEM;

o pacyeT mepeaaTouHbIX (yHKIIHM;

o BU3yaJIM3aLMIO PE3YJIFTATOB aHAIM3a CTATUYECKU U TUHAMUYECKHU.

-  CHHTES, no3Boss0MINi KOHCTPYUPOBAaTh PETYIATOPHI:

o TI0 3aIaHHBIM >KEJIAEMbIM YaCTOTHBIM XapaKTEPUCTUKAM;

o TIO 3aJIaHHOMY PACITOJIOKEHUIO TOMUHUPYIOLIUX ITOJFOCOB.

- KOHTPOJIb 1 VIIPABJIEHUE, mno3Bonsitomuii co3/1aBarh BHUPTyabHBIE
MIPOTOTHUPBHI:

o TyJBTOB YIPABJICHHS C H3MEPHUTEILHBIMU TPUOOPAMU U YIIPABIISIONAMHA
YCTPOUCTBAMU;

o MHEMOCXEM C MYJbTUMEIUNHBIMU U aHUMAIMOHHBIMU 3 PekTamu.

@)

K nocrouncrsam JMCAD oTHOCSTCS:

«  OTKPBITOCTH 3a CUET C UCIOJIb30BAHUEM SI3bIKa Java v peann3aluid HECKOIbKUX
MEXaHU3MOB OOMEHa JaHHBIMU C BHEIIHUMHU MIPOTrpaMMaMUu;

«  BO3MOXHOCTh HCIIOJIb30BaTh B PA3JIMYHBIX OMNEPAIMOHHBIX CHUCTEMax
(Windows, Linux, Solaris, Unix v T.71.);

« TMPOCTOTAa TOCTPOEHUS CIOXKHBIX MOJeNel Onmaromaps HCIOIb30BAHUIO
BJIOKEHHBIX CTPYKTYp, BEKTOPHU3AIlMU CUTHAJIOB W QJITOPUTMOB THUIIOBBIX
OJI0KOB, yIOOHBIM CPEJCTBAM 3aJIaHUS TAPAMETPOB M YPaBHCHUIA;

« 3} ¢deKTUBHbIC YUCIECHHBIE METO/IbI;

« 0obIIOE YMCIO O0YUYaIOIINX U JEMOHCTPALIMOHHBIX TPUMEPOB C MOJPOOHBIMU
KOMMCHTapPUSIMH.

3 Ctpykrypa

[IporpaMMHBIIT KOMIUIEKC HWMEET TPHU OTACIBbHBIX HE3aBUCHUMBIX OJIOKa
JMCAD, JMCADRTS, JMCADRTC. Kaxnapiii On0k MOXeT paloTarh
CaMOCTOSITENIbHO, a TakkKe MpPH CO3JaHWHM PACHPEICNICHHBIX CHUCTEM MOXHO
UCTIONb30BaTh MX CcOBMeCTHO. COBMECTHOE HCIOIB30BAHUE TO3BOJSET CO3/1aBaTh
CIIOKHBIE PACHpEIeICHHbIE CHCTEMBl C BO3MOXHOCTBIO OBICTPOTO M JIETKOTO
pa3BUTHSL CUCTeMBl. Takass (QyHKIMOHAJIbHAasE OCOOEHHOCTHh TO3BOJSET BHOCHUTH
U3MEHEHHsI B paboTalollylo cucreMy 0e3 ee OCTaHOBKH. JlJif 3TOr0 JO0CTaTOYHO
CO3/1aTh pa3BETBICHHE U JyONUpYIOMIMI OJOK, Ha KOTOPOM M TPOU3BOIUTH
pa3paboTKy, a Mociie OKOHYaHUSI U TECTUPOBAHUS ITOT OJIOK BKIIOUYUTH B CUCTEMY Kak
OCHOBHOM. 3aMEHUB TE€M CaMbIM CTapbli OJIOK 0€3 OCTAaHOBKH PA0OTHI BCEH CUCTEMBI.

JMCAD — ocHOBHO# OIIOK JJIsi CO3JAHUSI W PEIAKTUPOBAHUS Mojenel (puc.
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1). Taxke BO3MOXXEH BapUaHT €0 HCIIONB30BAHUS I 3alyCKa MOJNIECIH B PEKUME
paboThI (puc. 2). 3ammyck MOIENN B PEKUME paOOThI TPOU3BOIUTCS YEPE3 KOMAHTHYIO

CTPOKY C MOMOIIBIO apameTpa -single.
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JMCADRTS - 610k jy1s1 3ammycka MOJIETN B pekuMe paboTsl (puc. 2). 3amyck
MO/JIEJIN B PEKKUME PaOOTHI MPOU3BOIUTCS Y€pe3 KOMaHIHYIO CTPOKY.

JMCADRTC - Gnox 1yisi 3amycka uHTep(delica KOHTPOJS W YIpaBICHUS
Monmenbio (puc. 3). 3amyck wuHTepdeiica KOHTPOIS W YHPABICHHS MOJEIBIO
MPOU3BOANTCSA Yepe3 KOMAHIHYIO CTPOKY.
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4 YcTAaHOBKA CHCTEMBbI

[Iporpammusbiii  komiuieke JMCAD wmoxeT ObITb YCTAaHOBJIEH Ha J000M
KOMIIBIOTEP KaK JIOKAJbHO TaK U C BO3MOXXHOCTBIO pa0OThI 1O CETH.

Jns  ycranoBku cucrembl JMCAD weobxogumMo  ycTraHoBuTh Java
(http://java.sun.com/javase/downloads/). Pekomenyercst ycranaBnuBarh Bepcuto Java SE
Runtime Environment 7 (JRE) vnu BbIlIE 115 3aITyCKa TPOTPAMMHOTO KOMILJIEKCa, a
st pa3paboTku ucnonb3oBarh Bepcuio Java SE Development Kit 7 (JDK) wnm
BBILIE.

[Iporpammusbiii  komiuiekc JMCAD  MOXHO  3arpy3uTb C  cepBepa
http://jmcad.sf.net. Ha cepBepe mocTymnHbI ABa BapraHTa TUCTPUOYTUBA!

o  JMCAD-XX.XXX-bin.zip — ntucTpuOyTHB MPOTPAMMHOTO KOMIIJIEKCA TOTOBBIM

TSt paOOoTHI;

o JMCAD-XX.XXX-all.zip - nuctpuOyTHB TPOTrPaMMHOTO KOMIUICKCA IS
paboThI ¥ pa3pabOTUYNKOB, COACPIKAITUI UCXOTHBIE KOJIBI;

s ycranoBku JMCAD wnHeoOxogumo paszapxuBupoBath (aitn JMCAD-
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XX. XXX-bin.zip wm JMCAD-XX.XXX-all.zip na xecrkuidi gauck. Ilpu
pa3apXMBUPOBAHUU TUCTPUOYTHBA OylIET CO3/1aHa TUPEKTOPHSI C TEM K€ UIMEHEM UTO
u y ¢aina apxuBa. B mupexropun OynyT HaxomuTcs (ailibl COOTBETCTBYIOIINE
Ha3HAYEHUIO JUCTPpHOYyTHBA.

S 3anyck 1 HCN0JIb30BaHUE

Jlns 3amycka MPOTPaMMHOTO KOMITIEKCA MCIONIB3YIOTCS  (halibl
ckpuntoB *.bat (*.sh). [Ipumeps! PaiioB ckpunToB as 3amycka JMCAD,
JMCADRTS, JMCADRTC HaxoAsTCsl B JUPEKTOpUM examples.

5.1 JIMCAD

Jns 3amycka mporpamMmmHoro komruiekca JMCAD wucnonb3yrores (ailiibl
ckpuntoB __ JMCAD. *.bat (__JMCAD. *.sh). Bmecto cumBona * BeiOupaetcst aiin
COOTBETCTBYIOIIMN  OMEPAIIMOHHOM  cucreMe rae  OydeT  MCIOJb30BaThCs
MIPOrPAMMHBIN KOMILIEKC.

Takske BO3MOKEH BApUAHT €r0 MCIOJIb30BAaHUA JJIsl 3aIlyCKa MOJIEIN B PEXKUME
paboThI (puc. 2). 3ammyck MOIENN B PEKUME padOThI TPOU3BOIUTCS YEPE3 KOMAHTHYIO
CTPOKY C IOMOUIbIO0 mapaMmerpa -single. KomanaHas cTpoka Juisl 3alycka MOJEIH B
pexuMe padOThl BEIVISIAUT CIAEAYIOIIUM 00pa3oM:

java [parameters] <CLASSPATH> JMCAD -single <MODEL>

Te:

[parameters] — miapaMeTphl 11 BUpTyaibHON MammHbl Java. [{ns Gonbimx
MOJIeie MpU HEXBaTKE OINEpaTMBHOM MaMATH HEOOXOIMMO YKa3blBaTh 3HAUCHUE
napamerpa -XmxI1000m, KOTOpBI OINpEeAeNsieT IOCTYIHBIA pa3Mep OIlepaTUBHOU
MaMATH Uil BUPTYQJIbHOM MalvHbl Java. Taxke MOXHO HMCIIOJIB30BaTh Iapamerp
-server JUIsl YBEIIMYEHUS CKOPOCTU pacuera. bornee neTaqbHO O 3HAUEHUAX U UX
MIPUMEHEHUN BO3MOXKHO Y3HATh M3 JOKYMEHTAIMU IO BUPTyaJbHOU MamuHe Java.
JlaHHbIE TapaMeTphl ABIAIOTCS HEOOA3aTEIbHBIMU U MOTYT HE YKa3bIBaThCA.

<CLASSPATH> - ucnionb3yeTcs s MOAKIIOUEHUS UCTIONb3YEeMbIX OMOIHOTEK
KJ1accoB. Bce OMOMMOTEKN KOTOPbIE HEOOXOAUMBI JJ1s1 pa0OThI MOJIENU JOJIAKHBI OBITH
NOCTYIHBI BUPTyallbHOW MalnHe Java. CylmecTByeT HECKOIBKO BAPUAHTOB YKa3aHMS
BUPTyaJbHOUN MaluHe Java rje uckatb OMOIMOTEKH KIaccoB. JleTanbHo 3TO onrcaHo
B JIOKYMEHTAlMd 1O BUPTyaJIbHOW MamnHe Java. JlJisi JaHHOTO cily4yas B CTPOKE
OMKCaHUs 0053aTeNIbHO JOKHBI MPUCYTCTBOBATh OMOIMOTEKH KOTOpPhIEe HEOOXOIMMBI
s 3amycka U paboTel mozgenu. OCHOBHOM W3 BceX OMONMOTEK KIacCOB €CTh
oubnmuoTeka Haxopsmasics B jar apxuBe JMCAD.jar w copepkamas Kiacc s
3anmycka JMCAD.

<MODEL> - mnapameTp KOMaHIHOW CTPOKM KOTOPBIA ompenenseT ¢ain
Monenu (¥, jmcad) nyis 3amycka.
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5.2 JMCADRTS

3amyck Momenu B pexuMe padOoThl MPOU3BOAMTCS Yepe3 KOMAaHIHYIO CTPOKY.
KomanmHast cTpoka Jjis 3amycka MOJACTH B PEKUME paOOThl BBIIISIUT CICTYIOIIAM
o0OpazoM:

java [parameters] <CLASSPATH> JMCADRTS <MODEL>

re:

[parameters] — napameTpsl Uil BUPTyaibHOU MammHbl Java. s Gombimx
MoOJIeJIell TpU HEXBAaTKE OIMEpPAaTUBHON MaMsITH HEOOXOAMMO YKa3bIBaTh 3HAYCHHE
napamerpa -Xmx1000m, KoTOpbli omnpenensieT AOCTYMHBIA pa3Mep ONepaTUBHOM
MaMATH JUIs BUPTYJIbHOM MamuHbl Java. Taxke MOXHO HCIIOJIB30BaTh Mapamerp
-server N1 YBEIUYCHUSI CKOPOCTH pacuera. boiee NeTalbHO O 3HAUECHHUSIX U MX
MIPUMEHEHUU BO3MOXKHO y3HaTh W3 JOKYMEHTAllMM MO BUPTyaldbHOU MaiiuHe Java.
JlaHHbIE TapaMeTphI SBJSIOTCS HEOOS3aTeIbHBIMU U MOTYT HE YKa3bIBAThCSI.

<CLASSPATH> - ucnionb3yeTcs AJis MOAKIIOUEHHUS UCTIONb3yEeMbIX OMOIHOTEK
KJ1accoB. Bce OMOIMOTEKN KOTOphIE HEOOXOIUMBI JIJIsi paOOThl MOJIENH JTOJKHBI OBITh
JOCTYTHBI BUPTyalibHOU MatnHe Java. CylecTByeT HECKOJIbKO BApUAHTOB YKa3aHUS
BUPTyaIbHOU MaivHe Java e uckaTh OMOIHOTeKH KiaccoB. [leTaabHo 3TO OMUCAHO
B JIOKYMEHTAllMd 1O BHUPTyaJIbHOW MaimiuHe Java. JlJisi JaHHOTO cily4yas B CTPOKE
ONMHCaHMs 0053aTeNbHO JOJKHBI MPUCYTCTBOBATh OMOIMOTEKH KOTOPhIE HEOOXOIMMBI
Ui 3amycka ¥ paboTel mozgenu. OCHOBHOW W3 BceX OMONMHMOTEK KIacCOB €CTh
oubnmoreka Haxonsmasicsa B jar apxuBe JMCADRTS.jar v conepskamiasi Kiacc ais
3anycka JMCADRTS.

<MODEL> - napameTp KOMaHIHOW CTPOKM KOTOPBIA OMNpENENseT (aia
Monenu (¥, jmcad) nys 3amycka.

5.3 IMCADRTC

3amyck mHTepdenca KOHTPOJIS W YIPaBICHUS MOIENbIO MPOU3BOAUTCS UYepes
KOMAaHJIHYIO CTPOKY KOTOpasi BBIVISIAUT CIEAYIOIUM 00pa3oM:

java [parameters] <CLASSPATH> JMCADRTC <MODEL>

rae:

[parameters] — napameTpsl sl BUPTyadbHOU MammHbl Java. s Gombimx
MOJIeJIe TMpU HEXBATKE OINEPATUBHON MaMsATH HEOOXOAUMO YKa3blBaTh 3HAYCHUE
napamerpa -Xmx1000m, KoTopblii ompenensieT AOCTYMHbIA pa3Mep OINepaTUBHOM
MaMATH Ui BUPTYIbHOM MamuHbl Java. Taxke MOXHO HCIIOJIB30BaTh Mapamerp
-server 7l YBEJIMYEHHUsS CKOPOCTH pacuera. bojee AeTanbHO O 3HAYEHUSIX U HX
MPUMEHECHUU BO3MOXHO Yy3HaTh M3 JOKYMEHTAIUM MO BUPTyaJlbHOW MalivHe Java.
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JlaHHbIE TapaMeTpPhI ABISIOTCS HEOOA3aTEIbHBIMU U MOTYT HE YKa3bIBaThCA.

<CLASSPATH> - ucnionb3yeTcs ISl OAKIIOYSHHSI UCTIONIb3YEMBIX OMOINOTEK
KJ1accoB. Bce OMOMMOTEKN KOTOPBIE HEOOXOAUMBI 111 pa0OThI MOJIETU JOJIKHBI OBITh
JIOCTYIHBI BUpTyaibHOU MaminHe Java. CyliecTByeT HECKOJIIBKO BApUAHTOB yKa3aHUS
BUPTyaJbHOM MalnHe Java rje uckatb OMOIMOTEKH KIaccoB. JeTanbHo 3TO onucaHo
B JOKyYMEHTALlMM 110 BUPTyaJdbHOW MawmuHe Java. [{nd naHHOro ciaydas B CTPOKE
omucaHusi 00s3aTENIHHO JOJKHBI TPUCYTCTBOBATh OUOIMOTEKH KOTOPhIE HEOOXOIUMBbI
Uil 3anmycka W paboTel mozgend. OCHOBHOM W3 BceX OMONMOTEK KIacCOB €CTh
oubnmuoteka Haxonsmascs B jar apxuse JMCADRTC. jar u conepsxaiias Kjiacc sl
3anycka JMCADRTC.

<MODEL> - mnapameTp KOMaHIHOW CTPOKM KOTOPBIA ompenenseT ¢aii
monenu (*.jmcad) nns 3amycka.

6 Pa3paborka

[Iporpammubiii  koMIuiekC JMCAD  sBIS€TCA  OTKPBITOM  CUCTEMOW C
BO3MOXKHOCTBIO ~ pa3pa0OTKM  HOBbIX  Momyned. Cucrema paspaboraHa ¢
ucrnoib3oBanueM si3bika Java (http://java.sun.com), 4To MO3BOJISET MCIIOIB30BATH €€
B pa3JIMYHbIX oniepalluoHHBIX cuctemax (Windows, Linux, Solaris, Unix v 1.1.).

B ocHOBe cUCTEMBI HAXOAUTCS SAPO KOTOPOE KOHTPOIUPYET PabOTy CUCTEMBI.
Snpo oTBevaeT 3a 3aIyck, paboTy U OCTAaHOBKY MOJIeiH. B mporpaMMHOM KOMILIEKCE
ucnonsiyercsa tpu sapa - JMCAD, JMCADRTS, JMCADRTC. Ilpunuun padboThl
3aKJII0YAETCS B TOM UTO SIAPO KOHTPOIUPYET MEpeaady JaHHBIX MEXKAY AJIEMEHTaMH,
a BCE JCHCTBUS B 3JIEMEHTE BBINOJIHSAIOTCS B aBTOHOMHO. SIIpO CUHXPOHU3UPYET
nepefady JaHHBIX MEXIY dJ€MEHTaMu U paboTaeT B Tpu dTama (3amyck, padora,
OCTaHOBKA):

*  3anycKk — spoO 3amyckaeT MeToj calc_pre(); nnsi BCeX 3JIEMEHTOB MOJIEIH.
Merton calc_pre(); vcnionb3yercs ISl TOATOTOBKH 3JIEMEHTa K paboTe;

« paboma — snpo 3amyckaer Mmetoi calc(); B 1IUKIE Isi BCEX DJIEMEHTOB
MOJAEIM C YKa3aHHOW 3aAepKKOW. JUIsI 3JIE€MEHTOB KOTOpBIEC SIBIISFOTCS
HWCTOYHHWKAMU BbI3bIBaeTcsl Mmeton start(long t0, long ti, long dt);. Eciu
yKka3aHo 3HaueHue (0 To cuctema paboTaeT B peaibHOM BPEMEHU;

* ocmanoeéka — SAPO 3amycKaeT MeTol calc post(); s BCeX DIEMEHTOB
Mozaenu. Meron calc post(); wcnonb3yercs sl MOJATOTOBKU D3JIEMEHTa K
OCTaHOBKE paOOTBHI.

6.1 CTrpykrypa Ki1accos

B OCHOBY cuCTEMBI MOJOKEH MOYJIbHBIN MPUHIUIL. TakoW MOAXOH MO3BOJISIET
JIETKOo pa3pabarbiBaTh HOBBIC JeMEHTHl. HasHaueHwe W QyHKIHH 3JIEMEHTOB
CHUCTEMBI PaCIpeACIISIIOTCS TI0 Pa3IMIHbIM (paiinam:

« JMCAD*java — sa1po cuctemsl U rpapuuecKkuii uurepdeiic;
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« JMCAD Internationalize xx XX.properties — nokanuzaius uaTepdeiica. B
MECTO CUMBOJIOB XX M XX YKa3bIBaIOTCS CHMBOJIbI ONIPEACISIOINE CTPaHy U

A3BIK;
* JMCAD.menu — MeHIO BU3yaJIbHBIX JJIEMEHTOB;
« _*java — Bu3yalbHble 3JIeMEHTHI. Takxke Juisi ygoOcTBa (aiibl KOTOpBIE

OTHOCATCA K AaHHOMY BU3YaJIbHOMY OJICMCHTY UMCIOT aHAJIOTUYIHOC UMA.

6.2 Komnuassuus

JUis KOMOWJISMU W YHAaKOBKM BCEX KIACCOB B jar apXWB HCIOJIb3YeTCs
NAKeTHbIN Qaitn __ make_jar.bat (__make_jar.sh). 3t naketHeie (ailyibl HaXoAATCA
JUTSL KaKJ10T0 OJI0Ka B IMPEKTOPHUM C UCXOAHBIMU (haiiylaMu JaHHOTO OJIOKa:

o src—JMCAD (JMCAD.jar);
« src_rts — JMCADRTS (JMCADRTS.jar);,
« src_rtc —JMCADRTC (JMCADRTC. jar).

6.3 Co3nanue BU3yaJbHbIX 3JICMEHTOB

Bce momenn B JMCAD co3mat0oTcsi U3 BU3YAIBHBIX 3JIEMEHTOB, KOTOPBIE
onpeaenstoT 3PQPeKTUBHOCTh 3TOM Mozaenu. B cucreme mnpucyTcTByeT OONBIION
HAa0Op CTaHJAPTHBIX THUMOBBIX »dJeMeHToB. Ho Bcerma ecth 0ObEeKTHBHAs
HEOOXOIMMOCTh YBEIWYMBATh HAOOP CTAaHJAPTHBIX THUIIOBBIX JJIEMEHTOB, JH00ABIISs
HOBBIC JIEMEHTHI WK MOAUGUIIUPYS YyKe uMmeromuecs. /(s aToro B mporpaMmmMHOM
komiuiekce JMCAD nperycMOTpEH TPOCTOM cioco0 CO3/1aHKsI HOBBIX SJIEMEHTOB.

Jns co3manusi 0a30BOM CTPYKTYpPhl BHU3YaJdbHOT'O D3JIEMEHTa MCIOJb3YETCs
HacjenoBaHue 0a30BOro Kiacca Uil BcexX BU3yalbHbIX 3nemMeHToB JMCADODbject.
DTOT KJIacC COACPKUT MEPEMEHHBbIE U METO/bl HEOOXOAMMBIE ISl CO3aHUsI HOBBIX
BU3yaJbHbBIX AJIEMEHTOB.

OCHOBHBIE IEpEMEHHBIE:

« in — MaccuB BXOJHBIX 3HaueHMH. [lo ymomuanuto pazmep maccupa paseH 0.
Pasmep maccuBa ompezenseTr KOJIMYECTBO BXOJIOB B 3ieMeHT. [Ipuxonsiiee
3HA4YE€HUE Ha BXOJ] COXPAHSAETCS B AYEHKE MacCHUBA COOTBETCTBYIOLIEE UHICKCY
BXOJ1a;

* out — MaccuB BBIXOJHBIX 3HaueHUH. [1o ymonuanuio pazmep Maccusa paseH 0.
Pasmep maccuBa ompenensieT KOJIWYECTBO BHIXOJOB ¢ anmemeHTa. [locie Toro
KaK Ha BCE BXOBI JIEMEHTA in MOJTy4YeHbI 3HAUYEHUS 3amycKaeTcst MeTof calc();
KOTOPBI BBITIONHSIET OMKUCAHHBIE B HEM JICHCTBHS U MOCIE YEro BCE 3HAUYCHUS
HAXOJSIIIINECS] B MACCHBE Out TIEPEAArOTCs Ha IPYTHUe AIEMEHTHI;

* in _text — MacCMB HMMEH BXOJIHBIX 3HadeHUM. Pa3sMep maccuBa [OJKEH
COBMAJaTh C MAacCHMBOM BXOJHBIX 3HaueHUil in. lVIMeHa omnuckIBaIOTCS
JaTUHCKUMU OykBamMu M Ippamu. JlOoKHBI HayMHAaThCsd ¢ OYKBBI M HE
coiepkKaTh CIEICUMBOJIOB;
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out text — MacCMB MMEH BBIXOJHBIX 3Ha4eHUU. Pa3zMep maccuBa OJKEH
COBIAJAaTh C MAaCCHBOM BBIXOJIHBIX 3HaueHUW owut. VIMeHa omnuchIBaroTCA
naTMHCKUMU OykBaMu M 1udpamu. [lomxHBI HauyumHaThCs ¢ OYKBBI U HE
COZEPIKATh CIELICUMBOJIOB;

ToolTipText — TexkcToOBas NOJACKA3Ka MOSABISAIOMIASACS IPU HABEJEHUU Kypcopa
MBIIIIH Ha 3JIEMEHT;

w, h — MMpUHA U BBICOTA MIEMEHTA. 3HAYCHHUs 3aAF0TCSL B KOHCTPYKTOPE;
isGeneranor — TIEpEeMEHHAsl ONPENEISIET TUI 3JEMEHTA CTaHJAPTHBIM WIIN
ucTouHMK. [lo ymomyaHuiO mniepeMeHHass uMeeT 3HadeHue false, 4TO
OMpEEIISIeT AMEMEHT KaK CTaHJApTHBIN U sApo 3amyckaeT metox cale();. Ilpu
YKa3aHUM MEPEeMEHHON 3HAYEHUS frue DIIEMEHT UMEET TUIl UCTOYHUKA U AJIPO
3anyckaeT mertoj start(long t0, long ti, long dt);

isVisual — nepeMeHHass oOmnpeAessieT BUJIMMOCTb  JJIEMEHTa  IpHU
MCIOJIb30BaHUH €T0 B HHTepdeiice KOHTPOJIS U yNpaBlIeHus Moaembio (puc. 3).
[To ymomuanuio mMeeT 3HaYeHue false, 4TO NenaeT BIEMEHT HEBUIWMBIM B
uHTEpQerice KOHTPOIISI U YIIPABICHHS MOAEIIBIO;

panel_c — neHTpabHas aHENb JIEMEHTA,;

edit panel — nanenb co3gaHus rpaguueckoro UHTepdeiica, KOTOPbIA MOXKET
HCIIONIb30BAaTbCS Ul PENAKTUPOBAHUs CBOWCTB dieMmeHTa. Ilpu nBoniHOM
IIeJIYKEe Ha DJIEMEHTE, B PEXHUME PEIaKTUPOBAHUS MOJENH, OTKPbIBAETCS
JIMAJIOTOBOE OKHO COZEp Kallee 3Ty aHEeNb.

OcHOBHBIC MCTOABI:

calc_pre() — MeTOJ HCTIOIB3YETCS /IS MOATOTOBKU AJIEMEHTa K padoTe;

calc() — wmeron Oymer BBI3BIBATHCA HAa KakJAOM Iare paboOThl MOJETH C
YKa3aHHOMW 3aJIep>KKOW. I 3IIEMEHTOB KOTOPBIE SBIISIFOTCS HMCTOYHUKAMM
BbI3bIBaeTcA Meron start(long t0, long ti, long dt). Ecnu ykxazaHo 3HaueHue 0
TO cHCTeMa paboTaeT B peaibHOM BPEMCHHU;

calc_post() — MeTon UCIONIb3YeTCsl JJIsl MOArOTOBKHU 3JEMEHTA K OCTAHOBKE
paboTHI;

start(long t0, long ti, long dtf) — MeTon HJisl IIEMEHTOB KOTOPBIE SIBISIOTCA
HCTOYHMKAMU UM Oy/AeT BBI3BIBATHCS HAa KaXIOM Iare paboTbl MOJIECIH C
yKa3aHHOU 3ajepkkod. Ecnm ykazano 3Hauenwe () TO cuctema paboTaeT B
peaIbHOM BPEMEHU;

edit_pre() — MeTOI UCHONB3yeTCs IS co3naHusi rpaduyeckoro nurepdeiica
Opy  PENaKTUPOBAaHUS CBOWCTB dnemeHTa. [paduyeckuii  uHTEpdeiic
pacrnonaraetcsi Ha maHenu edit panel, xoTtopas TMOTOM OTOOpa)XaeTcs MpH
JBOMHOM IIEJTYKE Ha 3JIEMEHTE B JUAJIOTOBOM OKHE.

edit_post() — MeToJl BbI3BIBAETCA €CJIM MPU U3MEHEHUU CBOMCTB 3JIEMEHTA B
JIMAJIOTOBOM OKHE ObllIa Ha)KaTa KHOMKA MOATBEPKACHUS U3MEHEHUI;
paint_info(Graphics g) — wmeton o0ecneyuBaeT AOCTYN K rpaduueckum
METO/IaM JIAaHHOTO DJIEMEHTA;

parse(String pst) — MeTo[ 00€CIeUMBACT CYUTHIBAHUE JAHHBIX U3 MOJCIH.
Teno meTona TOMKHO HAYMHATHCSI CO CTPOKU Super.parse(pst);
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« write(RandomAccessFile fout) — wmetoq o0ecneunBaeT COXPAHECHHE
rapamMeTpoB JIEMEHTa B MOJIeH. Teao MeToa TOKHO HAYMHATHCS CO CTPOKU
super.write(fout).

6.4 Co3nanue u Joxaau3anua 10KyMeHTaAlUU

[Iporpammubiil komiieke JMCAD conepKUT aaropuTM aBTOMATUYECKOTO
OTOOpaXeHUsI JTOKyMEHTAIlUU JUIsl KaKIOTO JJeMeHTa W (hopMHupyeT oOIIyro
JOKYMEHTALHIO.

[Ipyn ABOWHOM WIETYKE HA JJIEMEHTE, B PEXKHUME PEIAKTUPOBAHUS MOJEIIH,
OTKPBIBAETCS THAIIOTOBOE OKHO COZEPIKAIee KHOIIKY BbI30Ba OKHA C JIOKYMEHTaluen
110 JAHHOMY JJIEMEHTY.

Jlist oToOpaskeHHe NOKYMEHTAllMM B JUpeKTopun help NOMKEH HaXOAUTHCS
(aiin ¢ JoKyMeHTalue no nanHomy saemeHTy. Daiin umeer popmar npeacTaBieHUs
nanHelx HTML w nomxeH HMETh TaKoe K€ HMS Kak Kjacc ajaeMeHrta. Jis
JIOKaNHU3allMy JOKYMEHTAIMU K UMeHHU (aitna nodasnsgercs npepukc _xx XX. ['ne xx
ONpeNETSAIOIINN cTpany, a XX onpenenser sA3blK.

6.5 Jlokaiqu3anus uHTepdenca mojab3oBaresis

Jlokanuzamusi uHTepdeiica MPOU3BOAUTCS CTAaHAAPTHBIMH METONAMH S3bIKa
Java. CTpoku 115 TOKaIU3aluu HaXoATcs B (pailiiax Juist Jokanu3anuu uarepderica
nonb3oBatensi JMCAD Internationalize xx_ XX.properties. I'ie B MECTO CUMBOJIOB
xx 1 XX yka3bIBalOTCS CUMBOJIbI ONPEAEISIONINE CTpaHy U si3bIK. bonee geTanbHO O
METOAMKU JIOKaIM3auuu B Java MOXHO Y3HaTh U3 JOKYMEHTAallUM IO
IpOrpaMMUpOBaHHIO Ha Java.
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