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1.1.

Mnatcgopma: UcTopua u oKpy>KeHue

B aTtom paspene

KpaTkas nctopus (NpuymHbl BOSHUMKHOBEHWS); MUHCTPYMeHTapuit, Bbibop Bepcuun; CLI; cTpyk-
Typa NpoeKTa; AOKYMEHTUPOBaHMWEe; HEKOTOPbIe MHTepeCHble cnocobbl COOPKM NPOEKTOB.

B aTOM pasgene nponcxoguT NnepBoe 3HAKOMCTBO CO BHYTPEHHEM YCTPOMCTBOM A3blKa Java u
(hpenMBOPKOM pa3paboTKM NPUIOKEHUI C EFO UCMONb30BaHMEM. PaccMaTpuBaeTca NpUMNTMB-
HbI MHCTPYMeHTapuin 1 6a3oBble BO3MOXHOCTM NNnatopMbl 48 pa3paboTky NPUIOKEHUM Ha
A3blke Java. Pa3zbupaeTca CTPyKTypa NPOEKTa, a TaKXe NPoUCXoamT 03HaKoMeHne ¢ 6a30BbIiM
NHCTPYMeHTapmnem gns paspaboTkm Ha Java.

— JDK

— JRE

— JVM

— JIT

— CLI

— Docker

1.2.

Kpatkas ucrtopua (npuunHbl BOSHUKHOBEHUS)

— $3blk co3gaBany ANng paspaboTku BCTPanMBaeMbIX CUCTEM, CETEBbIX MPUNOXEHUI U NpU-
knagHoro 0O;
— TlonynsapeH n3-3a CKOPOCTN UCMOJTHEHUS U NONMHOro abCcTparnpoBaHns OT UCMONHUTENS KO-
aa;
— YacTtoucnonb3yeTtcsa ona nporpaMmMmpoBaHms 6ak-aHOa Beb-npunoxeHni ns-3a nsHadasnb-
HOWM HaLLeIEHHOCTM Ha CeTeBble NPUTOXKEHMS.

Ratings (%)

1.2.1.

TIOBE Programming Community Index

Source: www.tiobe.com

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Python ==C Java C++ C# == Visual Basic JavaScript == Assembly language == SQL PHP

Puc. 1: 'padmk nonynspHOCTM 93bIKOB nporpamMmmmpoBanms TIOBE

3apaHua pna caMonpoBepKu

2022

1. Kak Bbl gyMaeTe, noveMmy A3blK NPOrpaMMmnpoBaHns Java ctan nonynspeH B Takne KoOpoT-
Kne Cpoku?

— cyuwectBoBaBLle Ha TOT MOMEHT Pascal u C++ 6bI5 CNULWKOM CNOXHbIMU;



— Java bbicTpee C++;
— OpHaxAabl HanMcaHHasa Ha Java nporpamMa paboTaeT Be3ge.

1.3. Ba30Bbl UHCTPYMEHTapUit, KOTOpbi NoHapo6uTca (Bbi6op IDE)

— NetBeans - xopowuit, BOBPOTHbBIN MHCTPYMEHT C NNErKMM HOCTaNIbIMYECKMM OTTEHKOM;

— Eclipse - opnsa noknoHHukoB Eclipse Foundation n wBenuapcKkux HOXen ¢ NoNyCcoTHEN nes-
BUW;

— IntelliJ IDEA - cTaH@apT Ae-hakTo, MCNoNb3yeTcsa Ha Kypce 1M B BONbLIMHCTBE COBPEMEH-
HbIX KOMMNaHWN;

— Android Studio - ecnun 3aHnMaTbca MobunbHOM paspaboTKom.

1.3.1. 3apaHusa A cCaMONpPOBEPKU

1. Kak Bbl apymaeTe, noueMy cpepa pa3pabotku Intellid IDEA cTtana ctaHgapTom ge-akTo B
KOMMepueckon paspaboTke NpuioxeHnin Ha Java?
— NetBeans nepectanu nogoepxmeatb;
— Eclipse cnuwKoM MegieHHbIN U TAXXENO0BECHbIN;
— IDEA okasanacb camou Apy>entobHon K HauMHarWweMy NporpaMMuCTy;
— Bce BapuaHTbl BEpHbI.

1.4. YT0 HY)XXHO CKauyaTtb, OTKypaa (kak Bbi6paTb BeHO0pa, Bepcumn)

Ona pa3paboTku noHagobutcs cpena pa3pabotku (IDE) n nHcTpyMeHTapuin paspabotumka
(JDK). JDK BbinyckaeTcs HECKOMTbKUMM NOCTaBLLNMKaMK, 6ONbLIMHCTBO U3 HUX BecnnaTHbl 1 Non-
HOChYHKLMOHASbHbI, TO €CTb NOAAEPXMBAIOT BECb (PYHKLMOHAN A3blKa M NAaT(opMbl.

B nocnepHee BpeMs, C pa3BUTUEM KOHTEMHEPM3ALMN MPUNTOXKEHNI, YaCTO YCTaHABIMBAKOT
NHCTpyMeHTapui B Docker-koHTenHep 1 BegyT pa3paboTKy NpsiMO B KOHTENHEPE, 3TO NO3BONSA-
eT He 3ax1aM/aTb KOMNbOTeP paspaboTumka pasHbIMM BEPCUAMU MHCTPYMEHTapusa 1 6bICTpo
pasBopauymBaTb cBOU nNpunoxeHus B CI nnm Ha ueneBoM cepsepe.

0 B 0bweM cnyyae, ona paspaboTku Ha NtoboM s3bike NPOrpaMMmnpPOBaHNS HY K-
Hbl TaK Ha3biBaeMble SDK (Software Development Kit, aHrn. - MHCTpyMeHTapuii pas-
paboTumMKa NPUNOXKEHNN NN MHCTPYMEHTapUI ANna pa3paboTku npunoxeHuin). Yact-
HbIA cnyyvan Takoro SDK - MHCTpyMeHTapui paspaboTumka Ha a3blke Java - Java
Development Kit.

Ha kypce 6ynet ncnonbsoatbcs BellSoft Liberica JDK 11, HO BO3MOXHO MCNONb30BaTb U OPYrMX
NpoOM3BOAUTENEN, HANPUMEP, CaMyto pacnpocTpaHéHHyto Oracle JDK. MNMponssogutensa crneny-
eT BbibupaTb U3 TpeboBaHUI NO NNLEH3UPOBAHMIO, Tak, Hanpumep, Oracle JDK MOXHO Mcnonb-
30BaTb 6ecnaaTHO TONbKO B IMYHbIX LEensiX, 3a KOMMepYecKyo pa3paboTKy C MCNob30BaHMEM
3TOr0 MHCTPYMEHTapusa NpUOETCa 3annaTuTb.



A Ona KoppekTHON paboTbl CAMOro MHCTPYMEHTAPUA U CTOPOHHUX MPUIOXKE-
HWUI, NCNONb3YIOLWNX MHCTPYMEHTAPUI, NPOCNEeAnTe, NOXaNyNCcTa, YTO YCTAHOBIEHDI
cnepyrouine nepeMeHHble cpenbl OC:

— B CUCTEMHY PATH nobaBunTb NyTh 40 ncnonHaeMmsolx harnos JDK, Hanpumep, ons
UNIX-nomobHbix cuctem: PATH=$PATH: /usr/lib/jvm/jdk1.8.0 _221/bin

— JAVA_HOME nyTb po kopHsa JDK, Hanpumep, ong UNIX-nopgobHbix cucTem:
JAVA_HOME=/usr/lib/jvm/jdk1.8.0_221/

— JRE_HOME nyTb o cannos JRE n3 coctaBa yctaHoBneHHon JDK, Hanpumep, Ans
UNIX-nogobHbix cuctem: JRE_HOME=/usr/lib/jvm/jdk1.8.0_221/jre/

— J2SDKDIR vycTapeBwas nepeMeHHaa paona JDK, ucnonb3yetca HeKOTOpbl-
MU CTapbiMW MpunoxeHuamm, Hanpumep, ona UNIX-nogobHbix cuctem:
J2SDKDIR=/usr/lib/jvm/jdk1.8.0_221/

— J2REDIR ycTapeBwas nepeMeHHas pnnd JRE, wucnonb3yetca HeKOTOPbI-
MW CTapbiMW NpunoxeHusamn, Hanpumep, ona UNIX-nopobHbix cucTtem:
J2REDIR=/usr/lib/jvm/jdk1.8.0_221/jre/

Tak>Xe BO3MOXHO MCNONb30BaTh U Apyrne Bepcum, Ho He cTapLie 1.8. 3To 060CHOBaAHO TeM,
YTO OCHOBHble pa3paboTKM Ha AaHHbIM MOMEHT TOSIbKO HAUYNHAKT 0OHOBNATL MHCTPYMEHTaPUM
no 6onee HoBbix Bepcuit (MacTo 11 nnum 13) unm BoBCe NepexoaaT Ha apyrue JVM-a3biku, Takme
Kak Scala, Groovy unu Kotlin.

MHorpa ons pelweHmsa Bonpoca MeHegXMeHTa Bepcuin npnberatot K CTOPOHHEMY MHCTPYMEH-
Taputo, Takomy kKak SDKMan.

[N peleHnsa HeKOTOPbIX HECNOXHbIX 3a4a4 Kypca Mbl byaeM nncatb NPOCTble NPUNOXKEHMS,
He copepxawme OO, CNoXHbIX B3aMMOCBSA3EN 1 NPOBEPOK, B 3TOM Cllyvae HaM nNoHazobuTes
Jupyter notebook c yctaHoBneHHbIM aapom (kernel) IJava.

1.4.1. 3apaHua ana caMoOMpPOBEpPKHU

1. Yem otnunyaetca SDK ot JDK?
2. Kakasa Bepcus a3blka (K coXKaneHuto) ocTaéTcs caMon NonynspHon B pa3paboTke Ha Java?
3. Kakue ewé JVM a3bIKM CyLWecTBYHOT?

1.5. W3 uero Bcé cocTtouT (JDK, JRE, JVM 1 nx gpysbs)

TL;DR:
— JDK = JRE + MHCTPYyMeHTbI pa3paboTunka;
— JRE = JVM + 6MbnnoTeKkun Knaccos;
— JVM = Native API + MexaHn3M MCNONHEHNS + yrpaBneHne NamsaTblo.

Kak nMeHHO BCé paboTaeT? ECnum KOPOTKO, TO C/I0OMN 3a CNOEM HaknaabliBas abcTpakuunu. MNpo-
rpamMMbl Ha NOOOM A3bIKe MPOrPamMMMpPOBAHUSA MCMOHAKOTCS HAa KOMMbIOTEPE, TO €CThb, TaK UK
nHa4ve, 3a4eNCTBYIOT NPOLLECCOP, ONepaTMBHYO NaMATb M NpoyMe annapaTypHble KOMMOHEH-
Tbl. TK annapaTypHble KOMNOHEHTbI NPEeAOCTaBMAAOT AN [OCTyna K cebe HU3KOYypPOBHEBbLIE MH-
Tepgencobl, KOTOpble 3a4eNCTBYET OnepaumoHHas cMcTema, NPeaoCcTaBnsas B CBOK ouepenb MH-



Tepdenc uyTb NpoLLe NporpaMmam, B3aMMOLENCTBYHOLWNM C HEN. ITOT MHTEPdENC B3auMoaen-
cteusa ¢ OC mMbl ang npoctoThl byaem HasbiBaTb Native APL.

C OC B3aumopencteyeT JVM (Wikipedia: Cnnucok BupTyanbHbIX MawunH Java), TO eCTb, UC-
nonb3ys Native API, Ham cTaHOBUTCS BCE paBHO, Kakasd MMeHHO OC ycTaHOBMEHA HAa KOMMbIOTE-
pe, raBHOE YMeTb BbINOMHATLCA Ha JVM. 3To OTKpbIBAaET NPOCTOP 4158 CO30aHMS LLeon rpynnbl
A13bIKOB, OHM HOCAT 0bLLee bbIToBOE HasBaHne JVM-93biku, K HUM OTHOCAT Scala, Groovy, Kotlin n
apyrue. BHyTpn JVM ocyuwecTBnaeTcs yrnpasneHne naMaTbio, CyLWeCcTByeT MexaHM3M UCTOJHe-
HUS NPOrpammMm, cnewLmnanbHbIn JIT@-KomnmnﬂTop, reHepupyroLWwmni NNaTopmMeHHO-3aBUCUMBbIN
KOA.

JVM gna ceoen paboTbl 3anpawmsaeTy OC HEKOTOPbLIN CEFMEHT ONepaTUBHOM NamMATH, B KO-
TOPOM XPaHWUT JaHHbIe MPOrpaMMmbl. ITO XPaHEHME NPOUCXOLUT «KCNOAMMU»:

1. Eden Space (heap) — B aTo obnacTtu BbigenseTca NaMaTb Noj, BCe co3aaBaeMble U3 Npo-
rpaMMbl 06beKTbI. bonblias YacTb 06bEKTOB XKMBET HEAO0NTO (MTepaTopbl, BPEMEHHble 06b-
eKTbl, UICNOSIb3yeMble BHYTPW METOLOB M T.M.), U YOANSAOTCS NPU BbIMOMHEHMM COOPOK My-
copa 370 0bnactv namaTu, He NepeMeLarTes B gpyrne obnactm namatu. Korga gaHHas
obnacTtb 3anonHaeTcs (T.e. KOMYECTBO BblAENEHHOM NaMsATH B 3TOM 0bnacTn npesbilaeT
HEKOTOPbIN 3a4aHHbIN MPOLEHT), cbopLimK Mycopa BbinonHsaeT boicTpyto (minor collection)
cbopky. No cpaBHeHUIO C NOMHOW COOPKOM, OHa 3aHMMAET Maslo BPEMEHMU, N 3aTparmBaeT
TONbKO 3Ty 06N1acTb NaMATH, @ MUMEHHO, OUNLLLAET OT ycTapeBwKnx ob6bekToB Eden Space un
nepeMeLLaeT BbiXKMBLLUME 0ObeKTbI B cnegytoLLyto obnacTb.

2. Survivor Space (heap) — ctoga nepemellaldTca 06bEeKTbl U3 Npeabiaylien obnacTn nocne
TOro, KaK OHU Nepexunnn xoTs bbl ogHy cbopky Mycopa. Bpems oT BpeMeHU [OoNroxumByLme
ob6beKkTbl M3 aTOM 0bnacTm nepeMewatotcs B Tenured Space.

3. Tenured (Old) Generation (heap) — 3aecb ckannmMBatoTCs AONTOXMBYLWME 06beKTbI (Kpyn-
Hble BbICOKOYPOBHEBbIe 06bEKTbI, CUHIITOHbI, MEHEOXXepbl pecypcoB v npoymne). Korga 3a-
NoNHsaeTcs 3Ta obnacTb, BbinosHgeTca nonHasa cbopka mycopa (full, major collection), ko-
Topas obpabaTbiBaeT BCce co3gaHHble JVM 06beKThl.

4. Permanent Generation (non-heap) — 3gecb XxpaHuUTCS MeTanHopMaLus, UCNONb3yeMas
JVM (ncnonb3ayeMble Knaccbl, MeToabl 1 T.0.).

5. Code Cache (non-heap) —3ta obnactb ucnonbayetcsa JVM, koraoa BkntoueHa JIT-komnunauns,
B HEW KeWKnpyeTcs CKOMNUAMPOBaAHHbIN NAAT(OPMEHHO-3aBUCUMbIN KOA.

JVM caMocToaTeNnbHO ocywecTBnseT cOOpKy TakK Ha3biBAEMOro Mycopa, YTo 3HaUMTEsNbHO
obneruyaet paboTy NnporpaMmmcTa No OTCNEXMBAHUIO YyTEUYEK NAMATU, HO BaXXHO MOMHUTb, YTO
B Java yTeuku NamMsaT BCE paBHO CyLLECTBYHT, 0COBEHHO Npu NPorpaMMmMpoBaHMM MHOIoMNo-
TOYHbIX NMPUIOXKEHUN.

1JIT, just-in-time - aHrn. BOBpeMs, NpsMo cenyac


https://ru.m.wikipedia.org/wiki/Список_виртуальных_машин_Java
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Puc. 2: npuHumn pabotsbl JVM

Ha nonb3oBaTenbCKOM ypOBHE BaXKHO HE TONIbKO NCMOMHATL 6a30Bble MHCTPYKLMM MPOrpam-
Mbl, HO YTObbl 3TN 6a30Bble NHCTPYKLMN YMENN KaK-TO B3aMMOLENCTBOBATb CO BHELHUM MU-
poM, B TOM vnucne gpyrumum nporpammamu, noatomy JVM mHterpmposaHa B JRE - Java Runtime
Environment. JRE - 310 Habop 13 KNaccoB U NHTEP(ENCOoB, peann3yroLLmnx

— BO3MOXHOCTM CETEBOr0 B3aNMOAENCTBUS;

— pucoBaHue rpadmkmn n rpanyeckmin NoNb3oBaTENbLCKUA MHTEPENC;
— MyNnbTUMEeana;

— MaTemaTu4ecKunin annapart;

— HacnepoBaHue 1 NoaMMopgusmMm;

— pednekcuio;

— ... MHOroe gpyroe.

Java Development Kit aBnseTcs n3psagHo LONOAHEHHBIM CrieumnanbHbIMK Java NPUNoXeHus -
mn SDK. JDK pononHaeT JRE He TONbKO yTUANMTaMu gna KOMNuasaumu, Ho n yTunmtamu gas co-
34aHUSA OOKYMEHTaUMK, OTNaAKM, Pa3BEPTbIBAHNSA NPUNOXEHUIA U MHOTUMUK Apyrumun. B Tabnu-
ue I’E Ha CTpaHuLe B npuseneHa npumepHaa ctpyktypa n coctas JDK n JRE, a Takxke ykasaHbl
NX OCHOBHbIE N Hanbonee 4acTo NCNONb3yeMble KOMMNOHEHTbI U3 cocTaBa Java Standard Edition.
NomMMMoO cTaHAApTHOW pepakummn cyuwecTtsyeT u Enterprise Edition, copepkalinii KOMNOHEHTHI
ANs co3paHnsa Beb-npunoxeHuni, Ho JEE akTMBHO BbiTecHseTca (hperimBopKamm Spring n Spring
Boot.
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Java Development Kit

Tabnuua 1: Obuwee npeactaBneHne coctaBa JDK

3apaHua gnia caMornpoBepKHU

1.5.1.

1. JVM n JRE - ato ogHO 1 TOXKE?

2. YT1o BxoouT B cocTtaB JDK, HO He BxoaaT B cocTtaB JRE?

3. YTeukn namMaTtu
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— HeB03MOXHbl, NOCKOJIbKY paboTaeT cbopLimk Mycopa;
— Bo3MOXHbI;
— CyuLecTBYyHOT TONIbKO B C++ 1 Opyrmx 93blKkaxX C OTKPbITbIM MEHEAXMEHTOM MaMATu.

1.6. CrtpyKTypa npoekTta (nakeTbl, KJ1acCbl, METOA, Main, KOMMEHTapPUM)

MpoekTbl MOryT 6bITb Nt060OM CNOXKHOCTK. YacTo CTPYKTYpy NpoeKkTa 3agaét cbopmk npo-
eKTa, NpeanucbiBas B Kakux nankax byayT XpaHUTbCA UCXOAHbIE KOAbI, MCMOMHAEMble (halbl,
pecypcbl U goKyMeHTauus. bes nx ncnonb3oBaHns HeobxoaMMo 3a4aTb CTPYKTYPY CaMOCTOS-
TeNbHO.

MpocTennii NPOEKT Yalle BCero COCTOMT M3 OAHOrOo (harna MCXOAHOro Koaa, KOTopbIl BO3-
MOXHO CKOMMWUIMPOBATb M 3aMyCTUTb KaK caMoCToATesNbHbIN 06bekT. OTanuntTenbHas ocobeH-
HOCTb B TOM, YTO Yalle BCEro 3TO OAMH UM HECKOJIbKO CTAaTUYECKMX METOA0B B OLHOM Knacce.

dann Main.java B 3TOM C/lyvae MOXET MMeTb Criefyowmii, MUHUMANUCTUYHbIN BUA,

public class Main {
public static void main(String[] args) {
System.out.println("Hello, world!");

3

CKpPUNTOBbIN NPOEKT 3TO A0CTATOYHO HOBbIV TUM MPOEKTOB, OH MOMy4Ynn pasBuTMe bnaro-
naps pactywein nonynapHocTtn Jupyter Notebook. CkpunToBble NPoeKTbl yA06HbI, KOraa Hy>KHO
oTpaboTaTb Kaky-To He60bLUY PYHKLNOHANBHOCTb UM NOLLArOBO NOSACHUTbL paboTy kKakoro-
TO anropuTMma.

+ Code + Markdown | [ RunAll == Clear Outputs of All Cells D Restart = Outline --- B Java

0. NcxoaHble aaHHbIE

int[] arr = {1,0,1,1,0,0,0,1,1,1};
System.out.println(Arrays.tostring(arr));

[1, @, 1,1, 6, 6, 6, 1, 1, 1]

1. OueBMAHO

YTO eCAW OTHATb OT eAWMHWULIbI eAMHKWLLY, pe3yNbTaToM 5}-’,5,97 HOJb, @ €CIKM OTHATL OT €AWHULLBI HONb, TO Pe3yALTaToOM
OCTaHETCA eAUHUUE

for (int 1 = @; 1 < arr.length; ++i)
arr[i] = 1 - arr[i];
System.out.println(Arrays.toString(arr));

e, 1,8, 0, 1, 1, 1, e, @, @]

2. He Tak oueBMAHO

Puc. 3: MNMpumep npocTtoro Java npoekTa B Jupyter Notebook

O6bIYHbIA MPOEKT COCTOUT M3 NaKeToB, KOTOPblE COAEPKAT KNacChl, KOTOpPblE B CBOI Oo4e-
penb KaK-To CBA3aHbl MeX Ay cobol 1 copepaTt Ko, KOTOPbIA UCNONMHAETCS.

— MakeTbl. MakeTbl 06begMHSAIOT Knacchl No cMbicny. Knaccol, Haxoasuinecs B 0o4HOM nakeTte

LOCTYNHbI APYr OpYry AaXe eclin HaxoOATCs B pasHbiX NpoeKkTax. Y NakeToB ecTb NpaBu-

Nla UMeHOoBaHus: 06blYHO 3TO 0bpaTHOe fOMeHHOoe uMma (Hanpumep, onsa gh.ru ato byger

7




1
2

ru.gb), HasBaHMe NPOEKTa, 1 Janee yxe BHYTPEHHNAS CTPYKTypa. MNakeTbl UMEHYOT CTPOY-
HbIMW NAaTUHCKMMK BykBamu. YTobbl SBHO OTHECTU KNACC K MaKeTy, HYXXHO nponucaTtb B
Kracce Ha3BaHMe nakeTa rnocne oneparopa package.

— Knaccbl. OCHOBHag eanHMLa MCXOAHOro Koga nporpaMmbl. OgHoOMy thanny crnegyeT cono-
CTaBNATb OAMH Knacc. HasBaHWe Knacca - 3T0 UMS CyLLLeCTBUTENIbHOE B UMEHUTENIbHOM Na-
LeXxe, HanncaHHoe € 3arnaBHom bykBbl. Ecnn TpebyeTcs Ha3BaTh Knacc B HECKObKO CIOB,
npumeHsatoT UpperCamelCase.

— public static void main(String[] args). MeTopn, KOTOpPbIN SBASETCS TOYKOM BXoga
B nporpammy. [lo/mkeH HaxoanTtbca B nybnunyHom knacce. Mpu co3gaHum 3Toro metoga
BaXKHO MOJIHOCTbIO MOBTOPUTbL €ro CUrHaTypy 1M 0b6a3aTesibHO HaNMcaTb ero C HasBaHue co
CTpOYHOM BYKBbI.

— KoMMeHTapum. 3T0 YacTb Koga, KOTOPYH UITHOPUPYET KOMNMUASTOP Npu npeobpasoBaHmnm
ncxopHoro kopga. KoMmeHtapum bbiBatoT:

— // comment - 00 KOHLA CTPOKK. CaMbli NPOCTOM U CaMblil YaCTO MCMNOJSIb3yEMbIN KOM-
MeHTapun.

— /% comment */ - BHYTPUCTPOUYHbIA N MHOFOCTPOYHbIN. HMKOrga He ncnonb3ymTte
€ro BHyTPW CTPOK, HECMOTPS Ha TO, YTO 3TO BO3MOXHO.

— /¥¥ comment ¥/ - KOMMEHTapPUMN-AOKYMEHTaLNA. MHOrOCTPOUYHbIN. I3 Hero ytunu-
Toun Javadoc co3paétcs Beb-cTpaHMLLa C KOMMEHTapUEM.

Ona npumepa 6bin1 co30aH NPOEKT, CoaepXallni ABa Knacca, HAXOASLWMXCA B pasHbIX na-
KeTax. [lepeBo NpoeKTa NpeacTaB/ieHO Ha puUC. @ roe narnka c BbIXO4HbIMU (CKOMNUIMPOBAH-
HbiMM) BMHapHbIMK hannamum nycTta, a hann README.md co3gaH ans nydien 4eMOHCTpaLnm
KOPHS NpoeKTa.

Sample

+— SI'C

L ru
L gb
ijcore
regular

L OtherClass.java

sample

L Main. java

+— out

*— README .md

Puc. 4: CTpyKTypa NpoCTOro npoekTa

Copoepxnmoe (harnnoB NCXOOHOI0 Koga NpeacTaBeHO HMXKeE.

package ru.gb.jcore.sample;
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import ru.gb.jcore.regular.OtherClass;

public class Main {
public static void main(String[] args) {
System.out.println("Hello, world!"); // greetings
int result = OtherClass.sum(2, 2); // using a class from other package
System.out.println(OtherClass.decorate(result));

package ru.gb.jcore.regular;

public class OtherClass {
public static int sum(int a, int b) {
return a + b; // return without overflow check

3

public static String decorate(int a) {
return String.format("Here is your number: %d.", a);

3

1.6.1. 3apaHusa pna caMoOMNpPOBEpPKHU

1. 3aueM cknaabiBaTb KNACChl B MaKeTbl?

2. MoxeT N cyLecTBoBaTh Kilacc BHe naketa?

3. KomMeHTUpoBaHue Koga
— Hy>HO Tonbko ecnu nuweTtcsa bonblwasa nogkntovaemasa bubnnoreka;
— Xopowasg npuBbIYKa;
— 3axnamngeT UCXOOHUKMN.

1.7. OTnoXXuM MbiwKu B cTopoHy (CLI: c6opka, nakeTbl, 3anyck)

MpocTenwmnii NPOeKT BO3MOXHO CKOMMUANPOBATb M 3anyCTUTb 6e3 NCMOo/Ib30BaHMS TAXeNo-
BECHbIX cpef, pa3paboTku, BBeAs B KoMaHOHoM cTpoke OC aBe KOMaHAbl:
— javac <Name.java> ckoMnunmpyeT hann UCXOAHMKOB 1 CO34aCT B 3TOM Xe nanke ann c
6anT-KoaOM;
— java Name 3anycTuT CKOMNUIMPOBAHHbIN kKnacc (M3 hanna c pacwmnpeHmem .class).

ivan-igorevich@gb sources % ls

Main.java

ivan-igorevich@gb sources % javac Main.java
ivan-igorevich@gb sources % ls

Main.class Main.java

ivan-igorevich@gb sources % java Main
Hello, world!
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0 CKOMI'IVIJ'IVIpOBaHHbIe K/aCCbl BCerga cogepxat ognHaKoBble NnNepBbie YeTbIpe

6aliTa, KOTOpble B LWECTHAALATMPUYHOM NpeacTaBieHnm hopMUpyT HAANUCh «Kode,
KpOLLKa».,

876534321 0011 2233 4455

00000000:
00000010:
00000020:

00000030:
00000040:
00000050
00000060 :

Ona komnunauum bonee CNoOXHbIX NPOEKTOB, Heobxogmmo YKa3aTb KOMMUIATOPY, OTKYyOa
3a6MpaTb Cbal\/'lﬂbl MCXOOHUKOB N KyOa CKJ/1aAblBaTb rOTOBbIE Q)aﬁﬂbl KJ1aCCOB, a MHTepPnpeTaTo-

py, OTKyAa 3abupaTb halsibl CKOMNUAMPOBAHHbIX KN1accoB. 115 3TOro CyLWecTBYOT criegytolume
KJTHOUM:

— javac:
- -d BbIXxogHasa nanka (AnpeKkTopmsa) HazHauYeHus;
— -sourcepath nanka c UCXOOHUKAMU NPOEKTY,
— java:
— -classpath nanka c Kfiaccamm NPoeKTa;
Knaccbl npoeKTa KOMMUANPYIOTCA B BbIXOLAHYH NankKy C COXPaHEHUEM MepapXmnm nakeTos.

ivan-igorevich@gb Sample % javac -sourcepath ./src -d out src/ru/gb/jcore/sample/Main.java
ivan-igorevich@gb Sample % java -classpath ./out ru.gb.jcore.sample.Main

Hello, world!

Here is your number: 4.

1.7.1. 3apaHus s CaMONpPOBEPKU

1. Y10 Takoe javac?

2. Kodpe, Kpowka?

3. me HaxoamMTCca Knacc B nanke HasHavyeHus paboTbl koMnunaTopa?
— B nognankax, NOBTOPSIOWMX CTPYKTYPY NAKETOB B UCXOHUKAX
— B KOpHe na1ocKuMM CrncKom;
— 3aBUCUT OT KOUEN KOMOUNALMNN.

1.8. [OokymeHTupoBaHue (Javadoc)

[OKYMEHTMpPOBaHMe KOHKPETHbIX METOAOB M KJIaCCOB BCErAa JIOXUTCS Ha Nyieyun nporpam-
MWUCTa, NOTOMY YTO HUKTO He 3HAEeT NPOrpamMmMmy 1 airoOPUTMbl B HEW Nydlle, YeM MPOrPaMMUICT.
YTunuta Javadoc nsbasnseT nporpaMMmucTa oT HeobxogMMoCTM 0CBamBaTb MHCTPYMEHTbI CO-
30aHNs Be6-CTpaHuL, M 3anncbiBaThb TyAa CBOK AOKYMEHTaUMI0. [JoCTaTOYHO NMcaTh XOPOLWO OT-
thopMaTUpoBaHHbIe KOMMEHTapuK, a octTasibHoe Javadoc BO3bMET Ha cebs.
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PACKAGE | ®L %kl TREE DEPRECATED INDEX HELP

ALL CLASSES seArch: 3
SUMMARY: NESTED | FIELD | CONSTR | METHOD  DETAIL: FIELD | CONSTR | METHOD

Package ru.gb.jcore.regular

Class OtherClass

java.lang.Object
ru.gb jcore.regular.OtherClass

public class OtherClass
extends java.lang.Object

JlpyTofl, 09eHE MOTL3EEIA KIace IPHIOXKEHHA. 37ech MEl MOMEM OTIHCATE eT0 OCHOBHOS Ha3Ha9eHHe U CIocoDhl B2anModeHCcTEHA ¢ HHM.

Puc. 5: YacTb CTpaHuMLbl aBTOCTEHEPUPOBAHHOW AOKYMEHTaL UK

YT106bI NPOCTO CO3AaThb AOKYMEHTALMIO HAO0 BbI3BaTb YTUAMTY javadoc ¢ HABOPOM KIHOUEN.
— ru NakeT, 418 KOTOPOro HY»HO CO34aTb OOKYMeHTauuio;
— -d nanka (Mnn oupeKkTopmsa) Ha3HaUYeHus;
— -sourcepath nanka c UCXogHUKaMM NPOEKTa;
— -cp NyTb 40 CKOMMNU/IMPOBAHHbIX K/1aCCOB;
— -subpackages HY>XHO 11 3arNs4blBaTh B NaKeTbl-C-NakKeTamu,
YacTo HeobxoaMMmo yKasaTb, B KaKoM KOOMPOBKeE 3anncaH hana MCXoOHbIX KOAOB, M B KAKOW
KOAMPOBKE O0MKHa ObiTh BbINOMHEHA AOKYMeHTauuma (Hanpumep, dansibl MICXOOHUKOB Ha A3bl-
ke Java Bcerga coxpaHsatTcsa B kogmupoBke UTF-8, a ocHoBHaa kogupoBka ana OC Windows -

cpl251)

— -locale ru_RUAa3blKk oOKYMeHTaLnn (,D,J'Iﬂ HpaBMﬂbHOVI paCcCTaHOBKW NepeHoCoB 1 pa3sne-

NAOWMX 3HAKOB);
-encoding KOOMPOBKa UCXOLHbIX TEKCTOB MPOrpamMmbl;
-docencoding KOANPOBKA KOHEYHOM CrEHEPUPOBAHHOM AOKYMEHTALUMN.

Yaule Bcero B KOMMEHTapunax Ncnonb3yrTcd cnegyrouwmne Knrovesble C/10Ba:

@param onucaHve BXo4ALWmMX napameTpoB

@throws BblbpacbiBaeMble NCKNOUYEHNS

@return onvcaHne Bo3BpaLLaeMoro sHa4yeHus
@see rae eweé MoXHo novnTaTb No Teme

@since C Kakon BepCuM NpoayKTa AOCTYNeH METOA,
{@code "public"} BCTaBKa KOoAa B onucaHue

1.8.1. 3apaHua gna caMorNpoBepKHU

1.
2.

1.9.

Javadoc HaxoguTca B IDK vnu JRE?
YT0 genaet ytunuta Javadoc?
— Co30aéT KOMMeHTapumn B KOAE;
— Co30aéT NporpaMMHYyH0 AOKYMEHTaLUMIO;
— Co3paét Beb-CcTpaHuMLy C AOKYMEeHTaUunen ns KOMMeHTapm1eB.

ABToMmatusupyi ato (Makefile, Docker)

B nonpasnene @ Mbl NporoBopunmn o cbopke NPOEKTOB BPy4HYt. KOMNMAMPOBaTb NPOEKT
TakMM 06pasoM — 3aHATME BECbMa YTOMUTENbHOE, 0COBEHHO Koraa MCXOAHbIX DalinoB CTaHo-
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BUTCA MHOTO, B MPOEKT BKJZTIOYAKOTCA 6mMbnnoTekun u npouee.

ﬂ Makefile — 3TO Habop MHCTPYKUMI N8 nporpaMMbl make (Knaccuuyeckas,
ato GNU Automake), koTopasi nomoraeTt cobupaTtb NPOrpaMMHbIi MPOEKT B OAHY KO-
MaHgy. Ecnu 3anyctnTb make TO nporpaMma nonbiTaeTcs HanTu ann ¢ UMeHeM no-
yMmonuyaHuto Makefile B TEKYLLEM KaTasiore v BbINOJHUTb MHCTPYKLMN U3 HETO.

Make, He MPUBHOCUT HUYETrO MPUHLMMMANBHO HOBOTO B MPOLLECC KOMMUMALMW, & TONbKO NULLb
aBTOMaTU3MPYIOT ero. B npocTeniiem cnyyae, B Makefile J4OCTATOYHO ONMCaTb TaK Ha3biBae-
MYIO LieNb, target, U UTO HYXKHO cOenaTb Oas AOCTUXeHusa aTon uenu. Llenb, cobupaemas no-
YMOJTYaHUIO Ha3blBaeTcsa all, Tak, A8 NpocTenlle KOMNUASALAN HaM HY>KHO Hanucatb:

all:
javac -sourcepath .src/ -d out src/ru/gb/jcore/sample/Main.java

A BHMMaHMe NOKNOHHMKAM BOVHbI 3a npobenbl NpoTMB TaboB B TEKCTe Mpo-
rpammbl: B Makefile ona oTcTynoB npm onncaHMm TapreToB Heb3sa MCNOMb30BaTb NPo-
6enbl. Tonbko Tabbl. MHavye make obHapy»xunBaeT owmnbKy CMHTaKCKCa.

Mo cyTn, 3TO BCE. HO BO3MOXHO caenatb 6onee rubko HacTpamBaeMbln hais, UTOObI HE HYX-
HO 6bIN10 3aNOMMHATb, KaK Ha3blBAKOTCA Te UM UHble Nanku n dannel. B Makefile MoxHo 3anu-
CblBaTb NepPeMeHHble, HanpuMep:
— SRCDIR :=src
— OUTDIR :=out
N nanee Bbi3biBaTb UX (TO €CTb NOACTABNATb UX 3HAUYEHUS B HY>KHOE MECTO TEKCTA) CeAyoWmm
obpasom:

javac -sourcepath .${SRCDIR}/ -d ${OUTDIR}

YTobbl BbI3BATb YTUNNUTY A5 COOPKM Lenr No-yMonYaHuio, AOCTaTO4MHO B Nanke, CoOAepKa-
wen Makefile B TepMUHaNe HanmcaTb make. YTo6bl BOCNOMb30BaTbCA APYTMMIN HAMUCAHHBIMMU
TapreTamm Hy>KHO NoC/ie MMEeHU YTUINTbI HanucaTb Yepes Npoben HasBaHWe TapreTa

6 Docker — nporpammHoe obecneyeHne gna aBTomaTusaumm pasBepTbiBaHMS
N yNpaBieHNs NPUIOXKEHUSIMUN, KOHTEMHEPU3ATOP NPUAOXKEHUI. [103BONSAET «ynaKo-
BaTb» NMPUSIOXKEHNE CO BCEM €ro OKPYXXEHMEM N 3aBUCUMOCTAMM B KOHTENHEpP, KOTO-
pbi MOXEeT BbITb pasBEPHYT Ha Ntobon cucteMe, NoOAEePKNUBAOLLEN COOTBETCTBYIO-
LLLYHO TEXHOJIOTUHO.

Docker Tak>ke He NPMBHOCUT HUYEro TEXHONIOMMYEeCKM HOBOI0O, HO faéT BO3MOXHOCTb He yCTa-
HaBnmBaTtb JDK 1 He AyMaTb 0 NepeKIYEHNN MEXAY BEPCUAMUN, OCTATOUHO B3ATb KOHTENHEP
C HY>XHOW BEpCHen MHCTPYMEHTapUS 1 3anyCTUTb MPUIIOXKEHNE B HEM.

O6pasbl M KOHTENHEePbI CO34aKTCA C NOMOLLBIO CneumanbHoro amnna, UMerLLLero Ha3saHune
Dockerfile. [lepBoi cTpokon Dockerfile Mbl 0693aTeNbHO OONXKHbI YKa3aTb, KAKOW BUPTYyasib-
Hbln 06pas byaeT 419 HaC OCHOBOW. 30eCb MOXHO UCMONb30BaTb Kak 0bpasbl OC, Tak 1 0bpasbl
SDK.
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FROM bellsoft/liberica-openjdk-alpine:11.0.16.1-1

Mpw cospaHnmn obpasa HeobxoaMMo CKONMPOBaTb BCe (halsibl U3 NanKK src NPOeKTa BHYTPb
obpasa, B nanky src.

[

COPY ./src ./src

MoToMm, TakKe Npu co3paHum obpasa, Hago byaeT co3gatb BHYTPY Nanky out NPoCcTomn Tep-
MUHaNbHOM KOMaHao0M, uTobbl KOMNUNATOPY ObINO KyAa CKNaAbliBaTb FOTOBbIE K/1ACChl.

[

RUN mkdir ./out

MocnenHee, uTo ByoeT coenaHo Npy cosdaHumn obpasa - 3anylieHa KOMIUMNaums.

1’ RUN javac -sourcepath ./src -d out ./src/ru/gb/dj/Main.java

MocnegHAsa kKoMaHaa B Dockerfile rOBOPUT, YTO HYXHO cOenaTh, KOraa KOHTelHep co3aa-
éTca 3 obpasa n 3ayckaercs.

1’ CMD java -classpath ./out ru.gb.dj.Main

Docker-obpas n, kak cnegcreune, Docker-koHTeNMHepPbl BO3MOXHO HACTPOUTb TakKMM 06pa3omMm,
4yTObbl CKOMNUIMPOBAaHHbIEe hanfibl HAXOAUNCH HE B KOHTEMHEpPE, a CKNagblBancb 0bpaTHO Ha
KOMMNbOTEP NONb30BaTensa Yepes obuime nanku.

YacTo KoMaHAbl pa3paboTUnMKOB aMyNIMPYOT TakMM 06pa3om peasnbHbI NPOOAKLLH CepBep,
ncnonb3ys B KadecTBe ncxogHoro obpasa He JDK, a 06pa3 ueneson OC, Bpy4yHYyHO yCTaHaBNMBa-
tOT Ha Hen JDK, 3anyckas ganee CBOE NPUIOXKEHME.

JomMallHee 3apaHue

— Co3paTtb NPoeKT 13 TPEX KnaccoB (OCHOBHOWM C TOYKOWM BXO4a M ABa Kflacca B APYrom nake-
Te), KOTOpPble BMECTe AOJIKHbl COCTABNAATb OAHY NPOrpaMMmy, NO3BONAOLLYI NPON3BOANTD
YyeTblpe OCHOBHbIX MaTeMaTUYEeCKNX AEeNCTBUSA N OCYLLECTBNATb (hHOPMaTUPOBAHHbINM BbIBOS,
pPe3ynbTaToB NOSb30BaTENIO;

— CkoMNuNMpoBaTb NPOEKT, a TaKXXe co3aaTb A1 3TOro NpoeKTa CTaH4apTHY Beb-cTpaHuLy
C JOKYMeHTaLMeln Ko BCEM NaKeTaM;

— Cospartb Makefile c 3agavamm cbopKn, OUNCTKM U CO3AAHUA OKYMEHTALLMMN HA BECb NMPOEKT.

— *Cospatb gBa Docker-obpasa. OaunH f0mKeH KOMNUAMPOBaTb Java-npoeKT obpaTHo B nan-
Ky Ha KOMMblOTEpe NoAb30BaTens, a BTOPol 3abupaTtb CKOMMNUAMPOBAHHbIE KNacchl U UC-
MNONTHATb UX.
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