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1 Onuc

[Tporpamuuit xomiiekc JMCAD npuzHadeHWl A aHamizy AUHAMIKH 1
IIPOEKTYBAaHHS PI3HOMAHITHUX CHCTEM 1 MPUCTPOIB. 3a CBOIMU MOXKIMBOCTSIMHU BIH €
aJbTEPHATUBOIO AaHAJIOTTYHUM MporpaMHuM tiponaykram LabView, Simulink, VisSim,
MBTY 1 i1. 3pydHuii penakTop CTPYKTYpHUX CXEM, BeslHuka O0101ioTeKka THUIIOBUX
OmokiB 1 BOygOBaHA MOBa IMPOTpamMyBaHHS JO3BOJIAIOTH pPEasli30BYBaTH MOJETI
MPAKTUIHO OyIb-SIKOTO CTYTEHS CKJIQJHOCTI, 3a0€3Meuyt04uH NP 1bOMY HAOYHICTH 1X
npencrasineHus. [Iporpamuanii xomrmieke JMCAD ycHinmHO 3aCTOCOBYETHCS IS
MPOEKTYBaHHS CUCTEM aBTOMATUYHOTO KEpyBaHHs, MPUBOJIB IO CTEXKaTh 1 poOOTiB-
MaHIIyJIATOPIB, TEIUIOBUX CHEPIreTUYHMX YCTAHOBOK, a TAaKOXK IS BHPIMICHHS
HeCTal[lOHAPHUX KpaloBUX 3aay (TEIIONPOBIAHICTD, T1APOANHAMIKA Ta 1H.).

CucteMy MIHMPOKO BHKOPHUCTOBYETHCS B HABUAIHHOMY MPOIECi, MOACTIOIOYH
pi3HI sBUIIA y (i3uIli, CIEKTPOTEXHIIi, B AWHAMIIll MaIlMH 1 MEXaHi3MIB 1 iH.
[Iporpamuuii koMIIekc Moxe (QYHKI[IOHYBATH y KJIacTepax, B TOMY YHCII 1 B pEXKUMi
BIJIJIAJIEHOTO JOCTYIY JI0 TEXHOJIOTIYHUX Ta IHPOPMAIIHHUX PECYpCiB.

st xopuctyBauiB 3pyuHicTb pobotd 3 JMCAD o0OyMOBIEHO TaKOXK
Jokai3aii€eto iHrepdeiicy Ha pi3Hi MOBH 1 HASIBHICTIO JIOKYMEHTAITI].

Bepcii JMCAD poctynHi 3 BHUXITHUMU TEKCTaMH siapa, Oi0mioTek 1 €
BIJIKPUTOI0 CHCTEMOIO 3 IIOBHOIO JOKYMEHTAIll€l0 1 HAaOOpOM JAEeMOHCTpaIliiHUX
npukiamiB. Takox 10 CKJIaTy KOMIUIEKCY BXOMATH MoIym Ui 3a0e3nedeHHs
MaKCUMaJIbHOI TPOAYKTUBHOCTI 1 KOHTpomo B peaidbHoMy uaci (JMCADRTS,
JMCADRTO).

[Tporpamuuii kommiekc JMCAD po3pobneHuii 3 BUKOPUCTaHHIM MOBU Java
(http://java.sun.com) 1 MOke OyTH BUKOPUCTAHUN Yy PI3HUX OINEpaALiMHUX CHCTEMAX
(Windows, Linux, Solaris, Unix 1 i1.).

2 3acTocyBaHHA

[Tporpamuuit komruiekc JMCAD peaizye HaCTYITHI peKUMH pOOOTH:

- MOJIEJJKOBAHHZ, mio 3a6e3neuye:

o MOJIETIOBAHHS TPOIECIB Y Oe3MepepBHUX, TUCKPETHUX Ta TIOPUIHUX
JMHAMIYHUX CHCTEMaX, B TOMY YHMCJi 1 32 HasSBHOCTI OOMIHY JaHUMH 3
30BHINIHIMH POTPaMaMU Ta IPUCTPOSIMU;

o pemaryBaHHS MapaMeTpiB MO B peKuMi «on-liney;

o PpO3paxyHOK Yy peaJlbHOMY uyaci abo B pexuMi MaciTaOyBaHHS
MOJIEJIBHOTO 4acy;

o PpEecTapT 1 BIATBOPEHHS PE3yJbTaTiB MOJECIIOBAHHS;

o JUHAMIYHY 0OpOOKY CUTHAJIIB.

«  OIITUMI3AILIIA, 1o 103BOJIsIE BUKOHYBATH 3aBJAHHS:
o MiHIMI3amii (MaKcuMi3allii) 3aJJaHuX MTOKa3HUKIB SIKOCTI;
o 3HAXO/UKCHHS ONTHUMAJIbHUX TapaMeTpiB IPOEKTOBAHOI CHUCTEMHU B
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OaraTtokpuTepiadbHOI TOCTAHOBI[I 32 HASBHOCTI OOMEXEHb Ha
MOKA3HHUKH SKOCTI Ta apaMeTPH, M0 ONTUMI3YIOThCS.
- AHAIJII3, mo 3a6e3mneuye:
o PO3PAXyHOK 1 MOOYIOBY XapaKT€PUCTUK CTAaTUYHUX 1 JAUHAMIYHUX
CHUCTEM,;
o PO3paxyHOK mepenaBaibHUX QYHKIIIH;
o BI3yalli3allilo pe3ysabTariB aHalli3y CTaTUYHO 1 JUHAMIYHO.
« CHHTES, mo 103BoJisie KOHCTPYIOBATH PETYIATOPH:
o 3a3aJaHUMU 0a)KaHUMH YACTOTHUMHU XapaKTePUCTUKAMU;
o TI0 33JJaHOMY PO3TAIlllyBaHHIO JOMIHYIOUYHX TOJIIOCIB.
- KOHTPOJIb 1 VIIPABJIIHHS, mo pgo3Bojisie CTBOPIOBATH BIpTyalibHI
MPOTOTIPH:
o TyIbTIB KEpyBaHHS 3 BHUMIPIOBAIHUMH TPWIAJaMU 1 KEPYHOUUMU
MPUCTPOSMU;
o MHEMOCXEM 3 MYJIbTUMENIMHUMU 1 aHIMAIlITHUMH e(peKTamH.

Jlo nepeBar JMCAD BiJTHOCSIThCS:

« BIAKPHUTICTh 3a PaxyHOK BHUKOPUCTaHHS MOBH Java 1 peanizaiii JAEKIIbBKOX
MEXaHi3M1B 0OMIHY JJaHUMU 3 30BHIIIHIMU IPOrPaMaMH;

«  MOXIJIUBICTh BUKOPUCTOBYBAaTH Y Pi3HUX onepalliiinux cucremax (Windows,
Linux, Solaris, Unix 1 11.),

+ IpOCTOTa MOOYNOBMU CKJIAJHUX MOJENCH 3aBISKH BUKOPHUCTAHHIO BKJIAJIEHUX
CTPYKTYp, BEKTOpH3aIlii CUTHATIB 1 aJITOPUTMIB THUIOBUX OJIOKIB, 3pyYHUM
3aco0am 3aBJIaHHSA MapaMeTPiB 1 PIBHSHb;

 e¢(heKTUBHI YHCEIIbHI METO/IH;

+ BeJHMKa KUIbKICTh HaBYAJbHUX Ta JEMOHCTPAIIHUX MPUKIAAIB 3 JOKIATHUMHU
KOMEHTapsIMH.

3 CTpykrypa

[Iporpamuuii KOMIJIEKC Ma€ TpU OKpemMux He3anexxkHux Onoku JMCAD,
JMCADRTS, JMCADRTC. KoxeH OJOK MOXKE TpPAIFOBaTH CaMOCTIHHO, a TaKOX
IIpU CTBOPEHHI PO3MOALIEHUX CUCTEM MOYKHA BUKOPHUCTOBYBATH iX CHUIbHO. CHijibHE
BUKOPHUCTaHHS O3BOJISIE CTBOPIOBATH CKJIAJHI PO3MOJLIEHI CUCTEMH 3 MOXJIHMBICTIO
IIBUIKOTO 1 JIETKOTO PO3BUTKY cHCTeMH. Taka (pyHKI[IOHAJIbHA OCOOJIUBICTh AO3BOJISIE
BHOCUTHU 3MIHHM B IpALIOI0Yy cucTeMy Oe3 i1 3ynuHKU. J[Jig IbOro JOCUTh CTBOPUTH
pO3rally’)KeHHsI 1 JIyOmorouui OJOK, Ha SIKOMY 1 HPOBOAMTH PO3POOKY, a Micis
3aKiHYCHHS 1 TeCTyBaHHS 1€l OJOK BKJIIIOUYUTH B CUCTEMY SIK OCHOBHMIA. 3aMiHUBIIHU
TUM CaMUM cTapuil 610K 6€3 3yNMMHKU POOOTH BCIET CUCTEMH.

JMCAD — ocHOBHMI OJIOK AJisi CTBOPEHHSA 1 peaaryBaHHs mojeneut (puc.l).
Takok MOXIMBHI BapiaHT HWOTO BUKOPWUCTAHHS JUIsl 3aMyCKy MOJENI B PEXHUMI
pobotu (puc. 2). 3amyck Mojeli B peKuMi poOOTH MPOBOAUTHCS Yepe3 KOMaHIHUMA
PAJZIOK 32 JIOTIOMOTO0I0 MapameTpa -single.
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JMCADRTS - 6ok asis 3amycKy MoJeni B pexuMi pobotu (puc.2). 3amyck
MOJIEJIl B PEXKUMI pOOOTH TTPOBOAUTHCS Yepe3 KOMAHIHUHN PSJIOK.
JMCADRTC - Onok jyst 3amycky iHTepQeHCy KOHTPOJIO Ta YIpaBIIIHHA
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monemto (puc. 3). 3amyck iHTepdelcy KOHTPOJIO Ta YMOPAaBIIHHSA MOJEIIIIO
MIPOBOAUTHCS Y€pe3 KOMAHIHUIN PSJIOK.
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4 BCTAHOBJICHHA CHCTEMH

[Iporpamuuii xommiiekc JMCAD moxe OyTH BCTAHOBIIEHHUM Ha Oynb-sSKHUN
KOMIT'FOTED SK JIOKAJILHO TaK 1 3 MOXKJIMBICTIO POOOTH IO MEPEKI.

Hnsa  ycranoBku cuctemu JMCAD  HeobximHO  BcraHoButu  Java
(http://java.sun.com/javase/downloads/). PekoMeHIy€eThCS BCTAaHOBIIOBATH Bepciio Java
SE Runtime Environment 7 (JRE) a0o BuIe aJis 3aycKy MPOTPaMHOTO KOMILIEKCY,
a Juist po3poOKku BUKOpUCTOBYBatH Bepcito Java SE Development Kit 7 (JDK) a6o
BUIIIE.

[TIporpamuuii komiuiekc JMCAD MOXHaA 3aBaHTAXKUTH 3 CEPBEpa
http://jmcad.sf.net. Ha cepBepi noctymnHi ABa BapiaHTH IUCTPUOYTUBA:

«  JMCAD-XX.XXX-bin.zip — nuctpuOyTUB MPOTPAMHOTO KOMILIEKCY TOTOBHIA

JUTSL pOOOTH;

o JMCAD-XX.XXX-all.zZip - nuctpuOyTUB MPOrpaMHOTO KOMIUIEKCY JUIsl pOOOTH

1 pO3pOOHMKIB, IO MICTUTh BUX1THI KOJIH.

Hns ycranoBku JMCAD wneoOxinHo posnakyBatu (aitn JMCAD-XX. XXX-
bin.zip a6o JMCAD-XX.XXX-all.zip wa >xxopctkuii guck. Ilpu poszapxiByBaHHI
aucTpuOyTUBy Oylie CTBOpEHa AUPEKTOPIS 3 THUM ke iM'aM 110 1y (aitmy apxiBy. Y
JTUPEKTOPii OyyTh 3HAXOAUTHCS (Pailiiv BiAMOBIIHI IPU3HAYCHHSIM JUCTPUOYTHUBA.
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S 3anyck i BUKOPUCTAHHSA

JUIs 3amycKy IIPOrpaMHOrO KOMILUIEKCY BUKOPUCTOBYKOTHCS (hailiM CKpPHMIITIB
*bat (*.sh). Tlpuknan daiinis ckpuntis s 3anycky JMCAD, JMCADRTS,
JMCADRTC 3uaxonsathes B qupektopii examples.

5.1 JMCAD

Jns 3anycky nporpamHoro komiuiekcy JMCAD BUKOPHUCTOBYIOThCS (hailmu
ckpuntiB __ JMCAD.*.bat (__JMCAD.*.sh). Y wmicue cuMBOIYy * BUOHMpaeThCA
(aiin, 1o BIANOBIAAE OnepaliiHii cucTteMi Jie OyJie BUKOPUCTOBYBATUCS MPOTPaMHUN
KOMILJIEKC.

Takox MOXIIMBHIA BapiaHT HOTO BUKOPUCTAHHS YIS 3aITyCKy MOJIENI B PEKUMI
pobotu (puc.2). 3amyck Mojell B peKUMi poOOTH MPOBOAUTHCA 4Yepe3 KOMaHIHUM
PAIOK 3a IOMOMOTOr0 mapametrpa -single. KomanaHuil psiiok sl 3aimycKy Mojiesii B
peXUMi pOOOTH BUIIISAIA€ HACTYITHUM YUHOM:

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

ne:

[parameters] — mnapametrpu I BipTyalibHOI MamuvHu Java. Jjisi BenuKux
MOJIeJIEl MpU HECTadl ONEpPaTUBHOI Mam'siTi HEOOXIJHO BKa3yBaTH 3HAYEHHS
napametpa -Xmx1000m, sxuii BU3Ha4a€e JOCTYIHUN PO3MIp ONEPATUBHOIL MaM'sIT1 AJis
BipTyasibHOT MamuHu Java. Takok MOKHa BUKOPHUCTOBYBATH MapaMeTp -server s
30UIBIIEHHS! IIBHJAKOCTI pO3paxyHKy. biibll fgeranbHO MNMpo 3HAYEHHS Ta ix
3aCTOCYBaHHI MOXKJIMBO JI3HATHUCS 3 JOKYMEHTAIlli Mo BipTyanbHIM MamuHi1 Java.
Jlani napameTpu € HEOOOB'A3KOBUMHU 1 MOXKYTh HE BKa3yBaTHCS.

<CLASSPATH> - BUKOPUCTOBYETHCS IS MIAKIIOYEHHS 010110TeK KiaciB. Bei
010110TeKH K1 HEOOX1JH1 JIsi poOOTH MOJIEN MOBUHHI OyTH JOCTYIIHI BIpTyaibHIN
MaruHi Java. IcHye KijibKa BapiaHTIB BKa3iBKU BIpTyalbHIN MamuH Java ne mrykaru
610moTeku kiaciB. [leTanbHO 1€ OMHMCAaHO B JOKyMEHTalli MO BIpTyajbHIN MalllnHi
Java. JIiia 1poro BUMAAKY B PSIKY OMUCY OOOB'SI3KOBO MOBUHHI OyTH MPUCYTHIMU
010110TeKH K1 HEOOX1H1 JJI 3aimycKy Ta po6otu mozeni. OcCHOBHA 3 ycix 0107110TeK
KJIaciB € 010710TeKa, 1m0 3HaxonuTbesa B jar apxiBl JMCAD.jar 1 MicTUTh Kiac AJis
3anycky JMCAD.

<MODEL> - napameTp KOMaHIHOTO psjKa SIKAWA BHU3Haudae ¢ain mojeni
(*jmcad) nns 3anycky.

5.2 JMCADRTS

3amyck Mozeni B peXUMi POOOTH MPOBOJUTHCSA HYepe3 KOMAHIHHUM PSIIOK.
Komannuuii psgok Ui 3amyCcKy MOJENI B peXuMi poOOTH BUIVISAAE HACTYITHUM
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YUHOM:
java [parameters] <CLASSPATH> JMCADRTS <MODEL>

r7e:

[parameters] — mniapametrpu Ui BipTyasibHOI MamuHu Java. Jjisi BelnuKux
MOJIeJIEel TMpu HecTadl OMNEepaTUBHOI Mam'siTi HEOOXIHO BKa3yBaTH 3HAYEHHS
napametpa -Xmx1000m, sxuii BU3Haya€e AOCTyITHUN pO3MIp ONEPATUBHOIL MaM'sITi st
BipTyasibHOI MamMHK Java. Takoxk MO)KHa BUKOPHUCTOBYBaTH IapaMeTp -server Jis
30UIBIIEHHS] IIBUJKOCTI pO3paxyHKy. biunbmi geranpHO 1po 3HAYeHHS Ta iX
3aCTOCYBaHHI MOXJIMBO JI3HATUCS 3 JIOKYMEHTallli Mo BipTyalbHii MaimuHi Java.
Jlani mapameTpu € HEOOOB'A3KOBUMU 1 MOXKYTh HE BKa3yBaTHCS.

<CLASSPATH> - BUKOPUCTOBYEThCS IS MIAKIIOYCHHS 0107110TeK KiaciB. Bei
010moTeKn AKki HeoOXiaH1 JIsi pOOOTH MOJENl MOBUHHI OyTH JTOCTYIHI BipTyaibHii
MmaiuHi Java. IcHye Kibka BapiaHTIB BKa3iBKU BipTyasibHiil MamuH Java ae mrykaru
010110TeKM KiaciB. JleTalbHO 1€ ONMHMCAHO B JOKYMEHTAIlll M0 BIPTyajbHIM MallHHI
Java. JIns 1poro BUMAAKy B PSAKY ONUCY OOOB'SI3KOBO MOBHUHHI OyTH HPHUCYTHIMU
010110TeKH K1 HEOOX1H1 JJI 3aImycKy Ta po6otu Mozeni. OCHOBHA 3 ycix 0107110TeK
KJIaciB € 010mi0Texa, mo 3Haxonutbes B jar apxiBl JMCADRTS.jar 1 MicTuTh Kiac
s 3anycky JMCADRTS.

<MODEL> - napaMeTp KOMaHIHOTO psaKa SKUW BH3Ha4yae ¢aia momeni
(*jmcad) nns 3anycky.

5.3 IMCADRTC

3amyck 1HTepQENCy KOHTPOIIO Ta KEpyKaHHS MOJEIUII0 IPOBOJUTHCS Yepes3
KOMaHJIHUHU PSIIOK, [0 BUIVISIIA€ HACTYTHUM YHHOM:

java [parameters] <CLASSPATH> JMCADRTC <MODEL>

rae:

[parameters] — mnapametpu Uil BipTyasiibHOI MamuHu Java. J{ns Benukux
MoOJeNeld TMpU HecTadl ONeparuBHOI MaM'sTi HEOOXIJHO BKa3yBaTW 3HAYCHHS
napametrpa -Xmx1000m, sixuii BU3Ha4a€e JOCTYIHUNA PO3MIp OTIEpAaTHUBHOI MaM'ATi AJIs
BipTyasnbHO1 MamHu Java. Takox MOXKHa BHKOPHCTOBYBaTH HapaMeTp -server s
30UIBLIEHHS] IIBHJKOCTI pO3paxyHKy. buibll fgeTtasbHO npo 3HAYeHHs Ta ix
3aCTOCYBaHHI MOXJIMBO MI3HATUCS 3 JOKyMEHTalli MO BipTyalibHIM MamuHi Java.
Jani napameTpu € HEOOOB'A3KOBUMU 1 MOXKYTh HE BKa3yBaTHCS.

<CLASSPATH> - BUKOPUCTOBYEThCS JJIs MIAKIIOUEHHs 01010TeK KiaciB. Bei
010110TeKH K1 HEOOX1AH1 [T poOOTH MOJEIl MOBHHHI OyTH JOCTYIIHI BipTyalbHIN
MmamvHi Java. [cHye KijbKka BapiaHTIB BKa3iBKU BIpTyalbHIN MamuH Java 1e nrykaru
010mi0TeKHM KiaciB. JleTasbHO 11€ ONMMCAHO B JOKYMEHTAIIIl M0 BipTyalbHIM MalluHi
Java. ]Ins 11boro BUMAAKy B PSAKY OMUCY OOOB'SI3KOBO MOBHUHHI OyTH MPUCYTHIMU
016110TeKH K1 HEOOXITHI IS 3aIMyCcKy Ta poboTu mMozeni. OCHOBHA 3 yCix 01010TeK
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KJaciB € 6i10mioTeka, mo 3HaxoauThes B jar apxiBi JMCADRTC. jar 1 MicTUTh Kiac
st 3anycky JMCADRTC.

<MODEL> - mapameTp KOMaHTHOTO psKa sSKHM BuU3Ha4yae (aitm moxeni
(*jmcad) nns 3anycky.

6 Po3poOka

[Tporpamuuit komruiekc JMCAD € BIIKPUTOIO CHUCTEMOIO 3 MOMKJIUBICTIO
po3poOku HOBHX MoaymiB. Cucrema po3poOiieHa 3 BHKOPUCTaHHSM MoBH Java
(http://java.sun.com), 1m0 A03BOJSIE BUKOPUCTOBYBAaTH ii B PI3HUX OMNEpaliifHUX
cucremax (Windows, Linux, Solaris, Unix v T.11.).

B oCHOBI cucTeMH 3HAXOIUTHCS PO SIKE KOHTPOJOE poOOTY cucTeMu. Sapo
BIJIOBIJIA€ 3a 3allyCK, pOOOTy 1 3YNUHKY MoOAeNl. Y MNpOrpaMHOMY KOMILIEKCI
BUKOpUCTOBY€EThCA Tpu sapa - JMCAD, JMCADRTS, JMCADRTC. 1lpuHuun
poOOTH TOJIATAaE B TOMY IIIO SJIPO KOHTPOJIIOE Mepeaady AaHUX MK €IeMEHTaMHu, a
BCl [Iii B €JIEMEHTI BUKOHYIOTHCSI B @BTOHOMHO. SIIpO0 CUHXPOHI3Y€ Iepeaady JTaHux
MDK €JIEMEHTaMHU 1 TIPaIftoe B TPH eTamnu (3aIyck, poooTa, 3yIuHKa):

* 3anyck — sAIpo 3amyckae Metopn calc pre(); s BCiX €JIEMEHTIB MOJENI.
Mertog calc_pre(); BUKOPUCTOBYETHCS JIJIS MIATOTOBKHU €JIeMEHTa 10 POOOTH;

s poboma — AApo 3amycKae MeToa calc(); B IUKIIL 171 BCIX €JIEMEHTIB MOJIeTI 13
3a3HAUCHOIO0 3aTPUMKOI0. JIJIT eNeMEHTIB sKI € JDKepellaMH BUKIUKAETHCS
meron start(long t0, long ti, long dt);. SIxmo BkazaHo 3HaueHHs 0 TO cucTeMa
MpalllO€ B peajbHOMY Yaci;

* 3YynuHKa — AJIpO 3amyckae MeTon calc post(); 1Uisl BCIX €JIEMEHTIB MOJENI.
Merton calc _post(); BUKOPUCTOBYEThHCA ISl TIIATOTOBKH €JIEMEHTA J0 3YMUHKU
poboTH.

6.1 CTtpykrypa kiaciB

B ocHOBy cuctemu mokIaJeHO MOMYJIbHUNA MPUHIUIL. Takud Miaxia JT03BOJSE
JIErKO po3poONsTH HOBI eineMeHTH. lIpu3HadueHHs 1 (QyHKIIi €JEeMEHTIB CHUCTEMHU
PO3NOJISIOTHCS MO PI3HUX (aIiB:

« JMCAD* java — sapo cuctemu 1 rpadiuHuii iHTepdeic;

« JMCAD Internationalize xx XX.properties — 1nokamizaiisi iHTepdeicy.
3amicTh cuMBOMIB XX 1 XX BKa3zylOTbCS CHUMBOJIH, 110 BU3HAYaIOTh KpaiHy 1
MOBY;

* JMCAD.menu — MeHIO Bi3yaJbHUX €JIEMEHTIB;
« _*java — Bi3yanbHI eleMeHTU. Takox IJisi 3py4HOCT] (pailyin siKi BITHOCSATHCA
710 TAHOTO BI3yaJIbHOMY €JIEMEHTY MalOTh aHAJIOTIYHE 1M'S.
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6.2 Komniasiis

JIist KoMOUISAIii Ta YMaKOBKM BCIX KIIACIB B jar apXiB BUKOPUCTOBYETHCS
nakeTHuil daitn __ make jar.bat (__make jar.sh). 111 naketHi ¢daian 3HAXOAATHCS
JUTSL KOYKHOTO OJIOKY B TUPEKTOPIi 3 BUXIAHUMU (paitmamu q1aHOTO OJI0KY:

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

6.3 CTBOpeHHH Bi3yaJIbHUX €JIEMEHTIB

Bci mogeni B JMCAD cTBOPIOIOTHCS 3 Bi3yaJbHUX €IEMEHTIB, SIKI BU3HAUAIOTh
e(eKTUBHICTh Ll€i Moneni. Y CHUCTeMI NPHUCYTHIA BEIUKHA HaOlp CTaHAAPTHUX
TUIIOBUX E€JIEMEHTIB. AJie 3aBXJIU € 00'€eKTMBHAa HEOOXITHICTh 30LIbIIYBAaTH HaOIp
CTaHJAPTHUX TUIOBUX €JIEMEHTIB, JOAAI0YM HOBI €JIeMEHTH a00 MOIU(DIKYIOUH BiKe
HasBHI. 11 mporo B mporpamHomy komiuiekci JMCAD nepenOadyeHuil mpoCTUi
CHoci0 CTBOPEHHSI HOBUX €JIEMEHTIB.

Jliia cTBOpeHHs 0a30BOi CTPYKTYPH BI3yaJIbHOIO €JI€MEHTa BUKOPHUCTOBYETHCS
cnaJKyBaHHs 0a30BOro Kiacy JUisl BCIX BidyalibHUX ejeMeHTiB JMCADObject. 1leii
KJIaC MICTUTh 3MIHHI 1 METOAWM HEOOXIiJHI JJIsI CTBOPEHHS HOBHUX Bi3yaJIbHUX
€JIEMEHTIB.

OcHOBHI 3MiHHI:

* in — MacuB BXIIHMX 3Ha4€Hb. 3a 3aMOBUYBAaHHSM PO3MIp MACHUBY JOPIBHIOE ().
Po3mip MacuBy BU3Ha4a€ KUIBKICTh BXOIIB B elleMeHT. OTprUMaHHE 3HaYEHHS
Ha BXI1J1 30epIraeThCs B KOMIPIIi MAaCUBY BIJIIIOBIIHE 1HACKCY BXOIY;

* out — MacuB BUXIJIHUX 3HAYE€Hb. 32 3aMOBUYBaHHSM PO3MIpP MAacCUBY JOPIBHIOE
0. Po3mip macuBy BH3Ha4Ya€ KUIbKICTh BUXOAIB 3 enemeHTa. [licis Toro sik Ha
BCl BXOJM €JIEMEHTa in OTPUMAaHI 3HAUEHHS 3aIyCKaeThCcsl MeTof calc(); skuii
BUKOHY€ OIKUCaHI B HbOMY [Iii 1 MICJIsI YOO BC1 3HAYEHHSI, 10 3HAXOJATHCS B
MacHUBI1 out TiepeaaloThCs Ha 1HII €JIEMEHTH;

* in_text — MacuB IMEH BXIJIHUX 3Hau€Hb. PO3Mip MacuBy MOBUHEH 30iraTucs 3
MacHMBOM BXIJHHX 3HAa4€Hb in. IMEHa OMUCYIOTHCS JIATUHCHKUMU JIITEpaMH 1
uuppamu. [ToBuHHI mouynHaTUCS 3 OYKBH 1 HE MICTUTH CHELICUMBOJIIB;

* out _text — MacuB IMEH BUXIJHUX 3Ha4eHb. PO3Mip MacuBy MMOBUHEH 30iraTucs
3 MAaCMBOM BHXIJIHUX 3HaueHb out. IMeHa OMMCYIOThCS JTATUHCHKUMU JIITEpaMU
1 mupamu. [ToBuHHI mounHATHCS 3 OYKBH 1 HE MICTHTH CIIEIICUMBOJIIB,;

* ToolTipText — TekcToBa MiJKa3Ka, IO 3'ABISETHCS MPU HABEIECHHI Kypcopy
MMIII1 Ha CJICMCHT;

* w, h— mupuHa 1 BUCOTa €JIEMEHTY. 3HAUCHHS 33JIaf0ThCS B KOHCTPYKTOPI;

* isGeneranor — 3MiHHAa BHU3HA4Ya€ THUII €JIEMCHTA CTaHAAPTHUN ab0 JKEPEo.
3a 3aMOBYYBaHHSM 3MiHHAa Ma€ 3HAYCHHS false, MO BHW3HAYa€e EJICMEHT SK
CTaHJApTHUH 1 sApo 3amyckae mMeton calc();. Ilpu Bka3iBIll 3MIHHINA 3HAUCHHS


http://jmcad.sf.net/

JMCAD http://jmcad.sf.net

true €JEMCEHT Ma€ THI JDKepena 1 sapo 3amyckae meron start(long t0, long i,
long dy);

isVisual — 3MmiHHa BU3Hauae BUANMICTb €JIEMEHTa MPU BUKOPUCTAHHI HOTroO B
iHTep(deiici KOHTPOJ0 Ta KepyBaHHsS Moje/uto (puc. 3). 3a 3aMOBUYBaHHSIM
Mae 3Ha4eHHs false, 1110 pOOUTH €JIEMEHT HEBUIUMUM B 1HTEp(DEiici KOHTPOITIO
Ta KepyBaHHS MOJEILIIO;

* panel c — ueHTpanbHA MMaHEb €JIEMEHTA;

edit panel — nmaHens CTBOpeHHs rpadivyHOro iHTEpdENCY, SIKUHA MOXKe
BUKOPHCTOBYBATHCS JUIsl pEAaryBaHHS BJIACTHBOCTEeH enemeHTta. [lpum
NOJABIHHOMY KJAIlaHHI Ha €JIEMEHTI, B PEXWMI penaryBaHHA MOJEI,
BIIKPUBAETHCS 1aJIOTOBE BIKHO, 1110 MICTUTh [0 MAHENb.

OCHOBHI METOIH:

calc_pre() — MeTOll BUKOPUCTOBYETHCS JUIsl TIIJITOTOBKH €JIEMEHTA JI0 pOOOTH;
calc() — wmeton Oyne BUKIMKATHCA HA KOKHOMY KpOIll poOOTH MoAelni 13
3a3HAUEHOIO0 3aTpUMKOI0. JlJIi €NeMEHTIB fKI € JKepellaMd BHUKIMKAETHCS
meroy start(long t0, long ti, long dt). SIxiio BkazaHo 3HayeHHs (0 TO cucrtema
IPAIIOE B peaIbHOMY 4aci;

calc_post() — MeTOl BUKOPHUCTOBYETHCS [UJIsi MIATOTOBKH €JIEMEHTa 0
3yMUHKHA POOOTH;

start(long t0, long ti, long dt) — meToj 11 €JIEMEHTIB fK1 € JpKepenami 1 Oyze
BUKJIMKATUCS HAa KO)KHOMY Kpolll pOOOTH MOJAETI 13 3a3HAUEHOI0 3aTPUMKOIO.
ko BkazaHo 3HaueHHs () TO cucTeMa MpaLoE B peaIbHOMY 4acl;

edit pre() — MeTOJd BHUKOPUCTOBYETbCA JUIsl CTBOPEHHA TpadpiyHOro
1HTEepQeicy npu peaaryBaHHs BIACTHUBOCTEN enemeHTa. I'padiunuii inTepdeiic
pO3TAaIlIOBYEThCA Ha TaHenl edit panel, sika TOTIM BIJIOOpAXKAETHCS MPHU
MOJIBIHOMY KJIallaHHI Ha €JIEMEHTI B J11aJIOTOBOMY BIKHI.

edit post() — MeToJl BUKIIMKAETHCS SKIIO MIPH 3MiHI BIACTUBOCTEH €JIeMeHTa
B J11aJIOTOBOMY BiKH1 OyJia HATUCHYTa KHOIIKA I ATBEPIPKEHHSI 3MiH;
paint_info(Graphics g) — metoj 3a0e3neuye A0CTyN 10 TpadiuHUX METOJIB
JAHOTO €JIEMEHTA;

parse(String pst) — Mertoj 3a0e3neuye 34MTyBaHHS AaHUX 3 Moueni. Tiio
METOZy IOBUHHE IMOYMHATHUCS 3 PSJIKA super.parse(pst);
write(RandomAccessFile fout) — meton 3a0e3mneuye 30epeKeHHs apaMeTpiB
eleMeHTa B Mmozenm. Tulo MeTooy T[OBHHHE IIOYMHATUCA 3  pAAKa
super.write(fout).

6.4 CTtBOpeHHH i JIoOKagI3alis JOKYMeHTAIll

[Iporpamuuit  xomruiekc JMCAD MICTUTH aNTOPUTM aBTOMATHYHOTO

BiTOOpakeHHSI JOKYMEHTAIlll i KOXHOTO eJeMeHTa 1 (opMye 3arajibHy
JIOKYMEHTAIIIIO.

[Tpy monBiMtHOMY HATHUCKaHHI Ha €JIEMEHTI, B PEXUMI peJaryBaHHsS MOJEN,

BIIKDUBAETHCS  JIIAJIOTOBE BIKHO, 10 MICTUTh KHOINKY BHUKIMKY BIKHa 3
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JOKYMEHTAIIIEI0 TI0 TAHOMY €JIEMEHTY.

Jlst BimoOpaXkeHHsT TOKyMEHTAIlli B qupekTopii help MOBHHEH 3HAXOAUTHCS
daiin 3 ToOKyMeHTAIli€lo 1Mo JaHoMmy enemeHTy. Daiinm Mae dopmar mpeacTaBICHHS
nanux HTML 1 noBUHEH MaTh Take X IM's K Kiac eneMmeHTy. Jlis mokamizari
JOKyMeHTallii 0 iM'st paitiny nomaerbest npedike  xx XX. Jle xx BU3Hauae Kpainy, a
XX BHU3HAUAE MOBY.

6.5 Jlokaaisauis inrepgeiicy kopucryBaua

Jlokamizamis iHTepdeiicy poOUThCA CTaHIAPTHUMHU MeTodamMu MoBH Java.
Psanku nans nokamizanii 3HaxonAThes y daiimax i Jlokanmizaimii  iHTepdeiicy
kopuctyBaua JMCAD Internationalize xx XX.properties. J]le B Miclle CUMBOJIB XX
1 XX BKa3ylOTbCS CHMBOJM BHM3HAualOTh KpaiHy 1 MOBY. buibll aerampHO Tpo
METOJMKH JIOKami3alii MO)KHa JI3HaThCs 3 JOKyMEHTalli JUisi MporpaMyBaHHS Ha
Java.
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