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1. MnatcgopmMa: UCTOPUA U OKPYIKEHUe

1.1. B aTom paspene

KpaTkas nctopus (NpuymHbl BOSHMKHOBEHUS); MUHCTPYMeHTapuin, Bbibop Bepcuun; CLI; cTpyk-
Typa NpoeKTa; AOKYMEHTUPOBAHME; HEKOTOPbIE MHTEPECHbIe Cnocobbl COOPKM NPOEKTOB.

B aTOM pasgene nponcxoguT nepBoe 3HAKOMCTBO CO BHYTPEHHEM YCTPOMCTBOM A3bika Java u
hpeMMBOPKOM pa3paboTKuM NPUNOXKEHWNI C ero UCNONb30BaHNEM. PaccMaTpuBaeTCcs NPUMMUTUB-
HbI MHCTPYMEHTapuii 1 6a3oBble BO3MOXXHOCTM NNaTopMbl ANs pa3paboTky NPUNOXKEHUN Ha
A3blke Java. Pa3bupaeTcsa CTpyKTypa NPOeKTa, a TakKe NpoMcxoamuT 03HaKoMeHne ¢ 6a3oBbiM
WHCTPYMeHTapueM ansa paspaboTku Ha Java.

— JDK
— JRE
— JVM
— JIT
— CLI
— Docker

1.2. Kpartkas uctopus (NnpuunHbl BOSHUKHOBEHUS)

— f3bIk co3gaBany Ang paspaboTku BCTpanMBaEMbIX CUCTEM, CETEBbIX MPUIOXEHUIN U NPU-
knagHoro 0O;

— [llonynapeH n3-3a CKOPOCTM UCMOTHEHUS 1 NMOSTHOIrO abCcTparMpoBaHns OT UCNONTHUTENS KO-
aa,

— YacTo ncnonb3yeTcsa ons NporpaMmmpoBaHms 63k-aHOa Be6-npunoxeHnn n3-3a naHavab-
HOW HALLENIEHHOCTM Ha CETEBbIE MPUTOXKEHMS.
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1.2.1.

TIOBE Programming Community Index

Source: www.tiobe.com
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Puc. 1: 'padmk nonynspHOCTM 93bIKOB nporpamMmmmpoBanus TIOBE

3apaHua pna caMonpoBepKu

1. Kak Bbl pyMaeTe, noveMmy A3blK NPOrpaMMmnpoBaHns Java ctan nonynspeH B Takne KopoT-
Kne Cpoku?
— CyLLecTBOBaBLUME Ha TOT MOMeHT Pascal n C++ 6bIv CIMLWKOM CNOXHbIMU;

1.3.

— Java bbicTpee C++;
— OpHaxabl HaNMcaHHasa Ha Java nporpamMma paboTtaet Be3ge.

Ba30Bbi UHCTPYMEHTApPUN, KOTOPbIX NOHapo06uTcs (Bbi6op IDE)

— NetBeans - xopowuit, OBPOTHBIN MHCTPYMEHT C NIErKMM HOCTaNIbIMYECKMM OTTEHKOM;

— Eclipse - ansa noknoHHunkoB Eclipse Foundation v wBenuapcKkmnx HOXen ¢ NOyCoTHEeN nes-
BUNA;

— IntelliJ IDEA - ctaHpapT ge-akTo, CNonb3yeTcs Ha Kypce 1 B 60NbLUIMHCTBE COBPEMEH-
HbIX KOMMNaHWN;

— Android Studio - ecnun 3aHMMaTbCca MObUnbHON pa3paboTkon.

1.3.1.

3apaHua ona caMornpoBepKHU

1. Kak Bbl apyMaeTe, nouemy cpega paspabotku Intellid IDEA ctana ctaHgapTom ge-¢akTo B
KOMMepueckon paspaboTke npuioxeHuin Ha Java?

1.4.

— NetBeans nepectanu nogoepxusatb;
— Eclipse cnuwKoM MegieHHbIn U TAXeN0BECHbIN;

— IDEA okasanacb camou apy>entobHon K HauMHarweMy NporpaMMuCTy;

— Bce BapmaHTbl BEpHBbI.

Y10 HY>KHO CKauyaTb, oTKyaa (kak Bbi6paTb BeHA0pa, Bepcun)

Ona pa3paboTku noHapgobutcs cpepa pa3pabotku (IDE) n nHcTpymMeHTapuin paspabotumka
(JDK). JDK BbinyckaeTcs HECKOMTbKMMM NOCTaBLLNMKAMK, 6ONbLIMHCTBO U3 HUX 6ecnnaTHbl 1 Non-
HO(PYHKLMOHAsbHbI, TO €CTb NOAAEPXKMBAIOT BECb (DYHKLMOHAN A3bIiKa U NNaT(opMbl.

B nocnepHee BpeMs, C pa3BUTUEM KOHTEMHEPU3aLMN MPUIOXKEHUI, YaCTO YCTaHABIMBAKOT
NHCTpyMeHTapuin B Docker-koHTenHep 1 BegyT pa3paboTKy NpsiMo B KOHTEMHepe, 3TO N03BOSA-

«
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eT He 3ax1aMNATb KOMMNboTep pa3paboTunmka pasHbIMW BEPCUSMUN MHCTPYMEHTApUS N BbICTPO
pasBopa4vmBaTb CBOM NpunoxeHusa B CI nnm Ha uenesom cepeepe.

0 B ob6wiem cnyyae, ans paspaboTky Ha Nt0H6OM A3biKe NPOrpPaMMUPOBAHMUS HYXK-
Hbl Tak Ha3biBaeMble SDK (Software Development Kit, aHrn. - MHCTpyMeHTapun pas-
paboTumka NpUIOXKEeHUA NN MHCTPYMEHTapUI ANng pa3paboTku npunoxeHni). Yact-
HbI cnyyan Takoro SDK - mHCTpyMeHTapui paspabotumka Ha a3bike Java - Java
Development Kit.

Ha kypce byneTt ncnono3oBatbca BellSoft Liberica JDK 11, HO BO3MOXHO MCMOAb30BaTh U OpYyrmnx
NpoM3BOAUTENEN, HANPUMEpP, caMyto pacnpocTpaHéHHyo Oracle JDK. MNMponssogutens cneny-
eT BbibupaTb U3 TpeboBaHMI NO NNLEH3UPOBAHMIO, Tak, Hanpumep, Oracle JDK MOXHO ncnonb-
30BaTb 6ecnnaTHO TONbKO B IMYHbIX LensX, 3a KOMMepYecKyo pa3paboTKy C MCNosib30BaHMEM
3TOr0 MHCTPYMEHTapua NpMaETCa 3aniaTuThb.

A N KOppeKkTHOM paboTbl CAMOro MHCTPYMEHTAPUS M CTOPOHHUX MPUIOXKe-
HWUI, NCMONb3YHOLWNX MHCTPYMEHTAPUIA, NpocneauTe, NoXanymcra, YTo YCTaHOBJIEHbI
cnepyrolwme nepemeHHole cpeabl OC:

— B CUCTEMHY PATH o6aBuUTb NyTh 40 McnonHaembix arnos JDK, Hanpumep, ans
UNIX-nogo6Hbix cuctem: PATH=$PATH: /usr/lib/jvm/jdk1.8.0_221/bin

— JAVA_HOME nyTb go kopHsa JDK, Hanpumep, ang UNIX-nopgobHbix cucTtem:
JAVA_HOME=/usr/lib/jvm/jdk1.8.0_ 221/

— JRE_HOME nyTb go cannoB JRE n3 coctaBa yctaHoBneHHoun JDK, Hanpumep, oAng
UNIX-nogobHbix cuctem: JRE_HOME=/usr/lib/jvm/jdk1.8.0 221/jre/

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

— J2REDIR ycTapeBwas nepeMeHHas pnnd JRE, wucnonb3yetca HeKOTOPbI-
MU CTapbiMW MpunoxeHuamm, Hanpumep, ona UNIX-nogobHbix cuctem:
J2REDIR=/usr/lib/jvm/jdk1.8.0_221/jre/

Tak>Xxe BO3MOXHO MCNONb30BaTh U Apyrne Bepcum, Ho He ctapLie 1.8. 3To 060CHOBaAHO TeM,
YTO OCHOBHble pPa3paboTKM Ha AaHHbIM MOMEHT TOSIbKO HAUNHAKT 0OHOBNATL MHCTPYMEHTaPUM
no 6onee HoBbix Bepcuit (MacTo 11 nnum 13) unuv BoBce NepexoaaT Ha apyrue JVM-a3biku, Takume
Kak Scala, Groovy unu Kotlin.

MHorpa ons pelweHmsa Bonpoca MeHeKMeHTa Bepcuin npnberatoT K CTOPOHHEMY MHCTPYMEH-
Taputo, Takomy kak SDKMan.

[na peleHnsa HEKOTOPbIX HECNOXHbIX 3a4a4 Kypca Mbl byaeM nncatb NPOCTble NPUNOXKEHMS,
He copepxawme OO, CNoXHbIX B3aMMOCBSA3EeN 1 NPOBEPOK, B 3TOM Cllyvae HaM nNoHazobuTes
Jupyter notebook ¢ yctaHoBneHHbIM aapom (kernel) IJava.

1.4.1. 3apaHua gna caMoMNpoBepKHU

1. Yem otnmnyaetca SDK ot JDK?
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2. Kakasa Bepcus a3blka (K CoXKaneHuto) ocTaéTcs caMon NonynspHon B pa3paboTke Ha Java?
3. Kakwne ewé JVM 493bIKK CyLLEeCTBYHOT?

1.5. W3 uero Bcé coctout (JDK, JRE, JVM n nx ppysnA)

TL;DR:

— JDK = JRE + MHCTPYMEeHTbI pa3paboTumka;

— JRE = JVM + 6ubnuoTekmn Knaccos;

— JVM = Native API + MexaH13M MCNONHEHNS + yrpaBneHne NamsaTblo.

Kak nmeHHO Bcé paboTaeT? ECnm KOPOTKO, TO C/IOM 3a C/TI0EM HakNagbiBas abctpakumn. Mpo-
rpaMmbl Ha Nto6OM s3biKe NPOrpPamMMMPOBAHNSA UCMIONTHAKOTCS HA KOMMbIOTEPE, TO €CTb, TaK UK
nHa4ve, 3a4eNCTBYIOT NPOLLECCOP, ONepPaTMBHYO NaMATb M Npoyme annapaTypHble KOMMOHEH-
Tbl. TK annapaTypHble KOMMNOHEHTbI NPEeAOCTaBMAAOT AN [OCTyna K cebe HU3KOYpPOBHEBbLIE MH-
Tepgelncobl, KOTOpble 3a4eMNCTBYET OnepaLoHHas cMcTema, NPeaoCcTaBnsas B CBOK ouepenb MH-
Tepthenc YyTb NpoLLe NporpaMmam, B3aMMOLENCTBYHOLWLNM C HEW. ITOT MHTEPENC B3anMoaen-
ctBusa ¢ OC Mbl ang npoctoThl byaem HasbiBaTb Native APL.

C OC B3aumopencteyeT JVM (Wikipedia: Cnnucok BMpTyanbHbIX MawwWH Java), TO ecTb, UC-
nonb3ys Native API, Ham cTaHOBUTCS BCE paBHO, Kakas MMeHHO OC yCTaHOBMEHa Ha KOMMbOTe-
pe, raBHOe YMeTb BbINONHATbCA Ha JVM. 3TO OTKpbIBAET NPOCTOP 418 CO3[aHMS LLeIon rpynnbl
AA3bIKOB, OHM HOCAT 0bLLee bbIToBOE HasBaHne JVM-a3biku, K HUM OTHOCAT Scala, Groovy, Kotlin n
apyrve. BHyTpu JVM ocyuwiecTBngeTca yrnpasrieHne namsaTbio, CyLLLeCcTBYeT MEXaHMU3M MUCMOJHe-
HMA NPOrpamm, cneumanbHbIn JIT@—KOMnmnﬂTop, reHepupyrLWwmin NnaThopMeHHO-3aBUCUMBIN
KOA.

JVM aons cBoen pabotbl 3anpawmnsaeT y OC HEKOTOPbI CErMeHT onepaTMBHOM NaMATU, B KO-
TOPOM XPaHUT JaHHble MPOrpaMmbl. ITO XpPaHEHME NPOUCXOAUT KCNOAMMU»:

1. Eden Space (heap) — B aTon obnactu BblgensieTca NamMmaTb NO4 BCe CO34aBaeMble U3 Npo-
rpamMmMbl 06beKTbI. Bonbluas YacTb 06LEKTOB KMBET HEAONTO (MTEPATOPbI, BPEMEHHbIE 06b-
eKTbl, UICNOJSIb3yeMble BHYTPW METOAO0B M T.M.), M YOANSAOTCS NPUY BbINOHEHUM c6OpPOK My-
copa 3To obnactv namMaTu, He nepeMeLlaroTcs B gpyrne obnactm namatu. Korga gaHHas
obnacTb 3anonHseTcs (T.e. KONNMYECTBO BblAENEHHOM NaMATM B 3Ton obnacTu npeBbllaeT
HEKOTOpPbIM 3aaHHbIM MPOLLEHT), COopLLMK Mycopa BbinonHaeT bbicTpyto (minor collection)
cbopky. No cpaBHeHUIO C NonHoW cbopKom, OHa 3aHMMAET MaJlo BPEMEHMU, N 3aTparmBaeT
TONbKO 3Ty 06N1aCTb NaMATK, @ UMEHHO, OUYKNLLLAET OT ycTapeBlwmnx obbekToB Eden Space un
nepeMeLLaeT BbiXKMBLLME 06beKTbl B cnegytoLLyto obnacTb.

2. Survivor Space (heap) — ctoga nepemelatoTcs 06beKTbl M3 Npeablaylen obnactn nocne
TOro, KaK OHW nepexunn xotsa bl ogHy cbopky Mycopa. Bpems oT BpeMeHu A0NroXxmByLme
06beKTbl U3 3TON 0bnacTn nepemMeltatotca B Tenured Space.

3. Tenured (Old) Generation (heap) — 3gecb ckannMBakTCa AONrOXMBYLWME 06bEKTbI (Kpyn-
Hbl€ BbICOKOYPOBHEBbIE 06bEKTbl, CUHINTOHbI, MEHEAXXEePbl PECYPCOB M Npoune). Korga 3a-
NoNIHsAeTcs 3Ta obnacTb, BbinosHaeTca nonHasa cbopka mycopa (full, major collection), ko-
Topas obpabaTbiBaeT Bce co3paHHble JVM 0bbeKTbI.

4. Permanent Generation (non-heap) — 3mecb XxpaHuUTca MeTanHdhopMaLms, UCNoNb3yemMas
JVM (ucnonb3yemble Knaccbl, METOAbI M T.M.).

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

«


https://t.me/ivanigorevichfeed
https://ru.m.wikipedia.org/wiki/Список_виртуальных_машин_Java

. nN.N. OBYNMHHNKOB
& GeekBrains 5 Telegram: ivanigorevichfeed

5. Code Cache (non-heap) —ata obnactb ucnonbayetcs JVM, koraa BkntoueHa JIT-komnunauus,
B HEW KeLNpyeTCcs CKOMMNUAMPOBAHHbIN NAAT(OPMEHHO-3aBUCUMbIN KOA.
JVM camocToaTenbHo ocyliecTnseT cbopKy Tak HasbiBaeMOro Mycopa, YTo 3HaunTeNbHO
obneryaet paboTy NnporpaMmmcTa No OTCNEXMBAHUIO YyTEUYEK NAMATU, HO BaXXHO MOMHUTb, YTO
B Java yTeukn NaMsaT BCE paBHO CYLLECTBYHOT, 0COBEHHO Npu NPOrpaMMmMpoBaHMN MHOroOMo-
TOYHbIX NPUTOXKEHUN.

java class file » class loader
runtime data area
[method area| | heap | [ stack | | java threads |

[native internal threads | | program counter registers |

A4

execution engine

—>

v

native method native method
| IIT compiler | [garbage collector || __|interface . |library

Puc. 2: MpuHunn pabotbl JVM

Ha nonb3oBaTeNbCKOM YPOBHE BaXKHO HE TONIbKO MCNONHATL 6a30Bble MHCTPYKL MM NPOrpam-
Mbl, HO YTObbl 3TN 6a30Bble NHCTPYKLMN YMENN KaK-TO B3aMMOLENCTBOBAaTb CO BHELIHUM MU-
poM, B TOM ynucne gpyrumm nporpammamu, noatomy JVM mHterpmposaHa B JRE - Java Runtime
Environment. JRE - 3T0 Habop 13 KNaccoB U NHTEP(ENCOB, peann3yoLLnx

— BO3MOXHOCTM CETEBOr0 B3aNMOAENCTBMS;

— pucoBaHue rpadmkmn n rpatnyeckmin NoNb3oBaTENLCKUN MHTEPENC;
— MyNnbTUMeana;

— MaTemaTu4ecKnin annapart;

— HacnepoBaHue 1 NoAMMopgusmMm;

— pednekcuio;

— ... MHOroe gpyroe.

Java Development Kit aBnaeTcs ns3psagHo LONOAHEHHBIM CrieunanbHbIMK Java NPUNoXeHus -
mn SDK. JDK pononHaeT JRE He TONbKO yTUANTaMu ONa KOMNUASUUU, HO U yTUNMTaMu gas co-
34aHUSA OOKYMEHTaUMK, OTNaAKM, Pa3BEPTbIBAHNSA MPUNOXKEHUIA U MHOTUMUK Apyrumu. B Tabnu-
ue @ Ha CTpaHuLe E npueseneHa npumepHaa ctpyktypa n coctas JDK 1 JRE, a Takxke ykasaHbl
NX OCHOBHbIE 1 Hanbonee YacTo MCMNOSIb3yeMble KOMMOHEHTbI N3 cocTaBa Java Standard Edition.
NMomMMoO cTaHAApTHOW pepakummn cywecTtsyeT u Enterprise Edition, copepkalimii KOMNOHEHTbI
ANs co3paHnsa Beb-npunoxeHuni, Ho JEE akTMBHO BbiTecHseTca (hperimBopKamu Spring n Spring
Boot.
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Java Development Kit

Tabnuua 1: Obuwee npeacrtaBneHne coctaBa JDK

3apaHua pna caMonpoBepKu

1.5.1.

1. IVM n JRE - 310 0g4HO U TOXKE?

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

3. YTeukun namMaTtu
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— HeB03MOXHbl, NOCKOJIbKY paboTaeT cboplimk Mycopa;
— Bo3MOXHbI;
— CywecTBYyHOT TONbKO B C++ 1 Apyrux A3blKaxX C OTKPbITbIM MEHEOXXMEHTOM NaMSaTu.

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

[MpoeKTbl MOryT 6bITb N06ON CNOXHOCTU. YacTo CTPYKTYpYy NpoeKTa 3a8aéT cbopLimk npo-
eKTa, NpeanuncbiBas B Kakux nankax byoyT XpaHUTbCS MCXOAHbIE KOAbI, UCNONHAeMble hannbl,
pecypcbl U OOKyMeHTauus. bes nx ncnonb3oBaHma HeobxooMMo 3a4aTb CTPYKTYPY CaMoOCTOS-

TeNlbHO.

MpocTennii NPOEKT Yallie BCero COCTOUT U3 0AHOro (hania MCXOAHOro KoJa, KOTOPbI BO3-
MO>HO CKOMMUIMPOBATb M 3aMyCTUTb KaK CaMOCTOATENbHbIN 06beKT. OTnnunTenbHas ocobeH-
HOCTb B TOM, UYTO Yalle BCero 3To OAMH UIN HECKOJIbKO CTaTUYECKMX METO40B B O4HOM Kiacce.

daiin Main.java B 3TOM Cllyyae MOXET UMETb CNeayoLLnin, MUHUMaNUCTUUHbIN BUL,

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

3

CKpUNTOBBIN NPOEKT 3TO AOCTAaTOYHO HOBbIN TUM MPOEKTOB, OH MOJSy4YMn pa3BuTne bnaro-
naps pactywen nonynapHocty Jupyter Notebook. CkpunToBble NpoeKTbl YA06HbI, KOraa HyXHO
oTpaboTaTb Kakyo-To He60bLUY DYHKLNOHANBHOCTb UM NOLLAFOBO NOSACHUTbL paboTy Kakoro-

TO aJIropuT™Ma.

+ code + Markdown [> Run All == Clear Outputs of All Cells 'O Restart = OQutline -+ & Java

0. VlcxoaHble aaHHbIE

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

[1,e,1,1,8,8 80,1, 1, 1]

1. OueBMAHO

UTO eCIW OTHATE OT eAWHULIEI eUHULLY, pe3ynsTaToM 5‘;’,&6‘7 HOJb, @ eI OTHATE OT eAMHULLLI HONb, TO Pe3yALTaToM
OCTaHeTCAa eguHUUa

for (int i = 8; 1 < arr.length; ++i)
arr[i] = 1 - arr[i];
System.out.println(Arrays.toString(arr));

[e, 1, 8,8, 1, 1, 1, 8, @, @]

2. He Tak oueBUaHO

Puc. 3: Mpumep npocTtoro Java npoekTa B Jupyter Notebook

O6bIUHbIN NPOEKT COCTOUT 13 NAKEeTOB, KOTOPbIE COAEPKAT KNaccChl, KOTOpPble B CBOK Oue-
penb Kak-To CBA3aHbl Mexay cobon 1 cogepxaTt KO, KOTOPbIA UCMONHAETCS.

— [akeTsl. NakeTbl 06beaAnHSAT Kacchl N0 cMbicny. Knaccel, Haxogalecs B 04HOM NakeTe

OOCTYMHbI APYyr APYry AaXKe ecsiv HaxogaTcs B pasHblX NpoeKTax. Y NakeToB ecTb NpaBu-

Nla UMeHOoBaHus: 0b6blYHO 3TO 0bpaTHOe AOMeHHOoe uMma (Hanpumep, onsa gh.ru ato byner

«
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ru.gb), HasBaHMe NPOEKTa, 1 Janee yxe BHYTPEHHSS CTPYKTypa. MNakeTbl UMEeHYT CTPOY-
HbIMW NAaTUHCKMMK BykBamu. YTobbl SBHO OTHECTU KNACC K MaKeTy, HYXXHO nponucaTtb B
Knacce Ha3BaHMe NakeTa noce onepaTtopa package.

— Knaccbl. OCHOBHast eAMHNLA MCXOLHOr0 Koga nporpamMmmbl. OgHoMmy anny cnenyet cono-
CTaBNATb OAMH Knacc. HasBaHKWe Knacca - 3T0 UMS CyLLeCTBUTENbHOE B UMEHUTENIbHOM Na-
L.exe, HanMcaHHoe ¢ 3arnaBHom bykBbl. Ecnn TpebyeTca HazBaTb KlacC B HECKOJMbKO C0B,
npumeHsatoT UpperCamelCase.

— public static void main(String[] args). MeTopn, KOTOpbI/ SBASETCSA TOYKOM BXoga
B nNporpammy. [lo/mkeH HaxoanTbcsa B nybnmnyHom knacce. [pu co3pgaHum 3Toro metoga
BaXKHO MOJIHOCTbIO MOBTOPUTb €ro CUrHaTypy 1 0bs3aTesibHO HaNMcaTb ero C HasBaHue co
CTpO4HOM BYKBbI.

— KoMMeHTapun. 3T0 4acTb KOAa, KOTOPY UIHOPUPYET KOMAUNATOP Npu npeobpasoBaHmn
MCXOAHOro kKoga. KoMmeHTapum bbiBatoT:

— // comment - 40 KOHLA CTPOKK. CaMbln MPOCTOM M CaMbl1 YACTO NCMOSIb3YEMbIN KOM-
MeHTapun.

— /¥ comment */ - BHYTPUCTPOUYHbIA MM MHOFOCTPOYHbIA. HMKOrga He ncnonb3ymTte
ero BHYTPW CTPOK, HECMOTPS Ha TO, YTO 3TO BO3MOXHO.

— /¥¥ comment ¥/ - KOMMEHTaApPUMN-OOKYMEHTaLNA. MHOrOCTPOUYHbIN. VI3 Hero yTunu-
Toun Javadoc co3paétcs Beb-cTpaHMLLa C KOMMEHTapMUEM.

Ona npumepa 6bin1 co3gaH NPOEKT, CoaepXallnii ABa Knacca, HaXOASLWMXCA B pasHbIX na-
KeTaX”ﬂepeBOI1poeKTaﬂpeﬂCTaBﬂeHorﬁlpMC.Eﬂ,ﬂﬂeﬂaﬂKa(ZBHXOAHbHAM(CKOMHMﬂMpOBaH-
HbiMM) BMHapHbIMK hannamum nycTta, a hann README.md co3gaH ans nydien 4eMoHCTpaumnm
KOPHS NpoeKTa.

Sample

— SIC

L ru
L go
L—jcore
regular

L OtherClass.java

sample

L Main.java

+— out

*— README . md

Puc. 4: CTpyKTypa NpoCTOro npoekTa

Conepxnmoe (harnoB MCXOOHOr0 Koga NpeacTaBNeHO HMXKe.

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. 3apaHua gna caMornpoBepKHU

1. 3aueM cknagbiBaTb Kacchbl B NaKeTbI?

2. MoxeT N cylecTBoBaTh Kiacc BHe naketa?

3. KomMeHTHpoBaHue Koga
— Hy»HO Tonbko ecnu nuweTcsa bonblasa nogkntovaemas bubnnoreka;
— Xopowas npuBbIYKa;
— 3axnamngeT UCXOOHUKN.

1.7. OT1noXxuMm MbiwKu B cTopoHy (CLI: c60opKa, nakeTbl, 3anNycK)

MpocTenwmnii NPOeKT BO3MOXHO CKOMMUANPOBATb M 3anyCTUTb 6e3 NCMOo/Ib30BaHMS TAXeNo-
BECHbIX cpef, pa3paboTku, BBeAs B KOMaHgHoM cTpoke OC aBe KOMaHAbl:
— javac <Name.java> ckoMnunmpyeT hann UCXOAHMKOB 1 CO34aCT B 3TOM Xe nanke ann c
6anT-KOOOM;
— java Name 3anycTuT CKOMNUAMPOBaHHbIN Knacc (M3 hanna c paclumpeHmeMm .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 CKOMMNUAMpPOBaHHbIe KNacchl BCeraa CoaepKaT oaMHaKOBbIe NepBble YeTbipe
6aliTa, KOTOpbIE B LUECTHAALATMPUUYHOM NpeacTaBieHm hopMUpyoT HaANUCh «Kode,
KpOLLKa».,

87654321 0011 2233 4455 667 aabb ccdd eeff 0123456789abcde:

00000000: |cafe babe
00000010: 0010 0011
00000020: 0016 0100

00000030: 5601 0004
00000040: 756d 6265
00000050: 6e01 0016
00000060: 2f53 7472

Ona komnunaunm bonee CnoXHbIX NPOEKTOB, HEOBX0OQMMO yKasaTb KOMMUASTOPY, OTKyAa
3abupatb hannbl NCXOOHMKOB M Kyga CKNaAblBaTb roToBble (hansbl K1acCoB, @ UHTEPNpPeTaTo-

py, 0TKyZAa 3abumpatb halibl CKOMAUAMPOBAHHbIX KNaccoB. [11s 3TOro CyLLeCcTBYOT cregytoLmne
KJTHOUN:

— javac:
— -d BbIXxogHasa nanka (aAnpeKkTopmrsa) HazHauveHus;
— -sourcepath nanka c UICXO4HMUKaMM NPOEKTa;
— java:
— -classpath nanka c KJflaccamMy NPOEKTa,
Knaccbl npoekTa KOMAUNNPYIOTCS B BbIXOOHYH NamnKy C COXPaHEHNEM nepapxmmn 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. 3apaHua gna caMorNpoBepKHU

1. Y10 Takoe javac?

2. Kodpe, Kpowka?

3. lme HaxoanTCa Knacc B nanke HasHavyeHus paboTbl koMnunaTopa?
— B nognankax, NOBTOPSAIOLWMX CTPYKTYPY NAKETOB B MUCXOAHMKAX
— B KOpHEe NNOCKMM CMUCKOM;
— 3aBUCUT OT KJIHOUEN KOMAUNALMN.,

1.8. JOokymeHTupoBaHue (Javadoc)

[OKYMEHTMpPOBaHMEe KOHKPETHbIX METOAOB M KJ1aCCOB BCErAa JIOXKUTCS Ha Nyieyn nporpam-
MUCTa, NOTOMY YTO HMKTO He 3HAEeT NPOrpamMMmy 1 aifOPUTMbl B HEW Nydlle, YeM MPOrPaMMUICT.
Ytunuta Javadoc nsbaBnaet nporpaMmmmucTa ot HeobxoaMMoCTM ocBamMBaTb MHCTPYMEHTbI CO-
3[0aHNs Be6-CTpaHuL, M 3anncbiBaThb TyAa CBOK AOKYMEHTau M. [LoCTaTOYHO NMcaTh XOPOLWO OT-
thopMaTMpoBaHHble KOMMEHTapMK, a ocTanbHoe Javadoc BO3bMET Ha cebsi.

«
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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

Jlpyrof, 09eHs MOIe3EEIH KIace IPHIIOXKEeHHA, 3ech MEl MOMEM OIIHCATE er0 OCHOBHOS HasHadeHHe H CIocoDhl B2anModeHCTEHA ¢ HHM.

Puc. 5: YacTb CTpaHMLbl aBTOCTEHEPMPOBAHHON JOKYMEHTaLNM

YT106bI NPOCTO CO3AAaTh AOKYMEHTALMIO HAO0 BbI3BaTb YTUNMTY javadoc ¢ HABOPOM KHOUEN.
— TU NaKeT, 419 KOTOPOro HY>XHO CO34aTb AOKYMEHTAaLMIO;
— -d nanka (Mnn ANpPeKTopus) HasHaYeHMs;
— -sourcepath nanka c UICXO4HMUKaMM NPOEKTa;
— -cp NyTb 40 CKOMMNU/IMPOBAHHbIX K/1aCCOB;
— -subpackages HY>XHO /i1 3arnsanbiBaTb B NaKeTbI-C-NaKeTaMu;

YacTo HeobxoaMMmo yKasaTb, B KaKo KOOMPOBKE 3anuncaH hana MCXoOHbIX KOAOB, M B KAKOW
KOAMPOBKe O0/KHa b6bITb BbINONIHEHA AOKYMeHTaumsa (HanpuMep, anibl MICXOOHMKOB Ha A3bl-
ke Java Bcerga coxpaHsaTcsa B kogmupoBke UTF-8, a ocHoBHaa kogupoBka ana OC Windows -
cpl251)

— -locale ru_RUs3bIK JOKYMeHTaUuu (018 NpaBUbHOM pacCTaHOBKW NEpeHoCcoB U pasae-
NAKWMX 3HAKOB);

— -encoding KOOMPOBKA MCXOLHbIX TEKCTOB NPOrpamMmbl;

— -docencoding KOOMPOBKA KOHEYHOM CreHEPUPOBAHHOM AOKYMEHTaLMN.

Yale BCero B KOMMEHTapUAX MCNOMb3YHTCS CrieayoLlmne KryeBble CnoBa:

— @param OnMcaHue BXoaauwmx napameTpoB

— @throws BblibpacbiBaeMble NCKITHOYEHNS

— @return onMcaHne BO3BpPaLLAEMOro 3Ha4eHus

— @see rge elé MoXHOo noymTaTtb No TemMe

— @since C KaKou Bepcum npoayKTa AOCTyneH MeToa
— {@code "public"} BCTaBka Koga B onmcaHue

1.8.1. 3apaHua gna caMorNpoBepKHU

1. Javadoc HaxoauTtca B JDK nnmn JRE?
2. Yto penaet ytunmta Javadoc?
— Co30aéT KOMMEeHTapumn B KOAE;
— Co3[0a€eT NporpaMMHYyI0 LOKYMEHTaLUMIO;
— Co3paét Beb-CcTpaHuMLy C AOKYMEeHTaLunen n3 KOMMeHTapm1eB.

1.9. AstomaTtusupyu 3ato (Makefile, Docker)

B noopasgene @ Mbl NporoBopunun o cbopke NPoOeKToB BPy4HY. KOMNMAMpoBaTb NPOEKT
TakMM 06pasoM — 3aHATME BECbMa YTOMUTENIbHOE, 0COBEHHO Koraa MCXOAHbIX halinoB CTaHo-

«
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BUTCA MHOTO, B MPOEKT BKJZIIOYAKOTCA 6mMbnunoTtekun u npouee.

6 Makefile — 3TO Habop MHCTPYKUMI Ons nNporpaMMbl make (Knaccuuyeckas,
310 GNU Automake), koTopas nomMmoraet cobmpaTb NPOrpaMMHbIN MPOEKT B OOHY KO-
mMaHay. Ecnu 3anyctuTb make TO mporpamMma nonbiTaeTcs HamTu ¢ann ¢ MUMeHeM no-
yMoONn4aHuio Makefile B TEKyLLEM KaTanore n BbIMOMHUTb MHCTPYKLUM U3 HETO.

Make, He NPUBHOCUT HUYEro MPUHLMMMANBHO HOBOTO B MPOLLECC KOMMUMALMMW, & TONbKO NULLb
aBTOMaTU3MPYIOT ero. B npocTeriwemM cnyyae, B Makefile 4OCTAaTOYHO onMcaTb Tak HasbiBae-
MYIO LieNb, target, U UTO HYXKHO cOenaTb Aas OOCTUXeHusa aTon uenu. Llenb, cobupaemas no-
YMOJSTYaHUIO Ha3blBaeTca all, Tak, A8 NpocTenllen KOMIUNALNN HaM HY>KHO Hanucatb:

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

A BHMMaHMe NOKIOHHMKAM BOWMHbI 3a npobenbl NnpoTne TaboB B TEKCTe Mpo-
rpammbl: B Makefile ona oTcTynoB npm onncaHnm TapreToB HeMb3a UCNOMb30BaTb NPo-
6enbl. Tonbko Tabbl. MHavye make obHapy»xunBaeT owmnbKy CMHTaKCKCa.

Mo cyTun, 3TO BCE. HO BO3MOXHO caenatb 6onee rubko HacTpamBaeMbln hais, UTOObI HE HYX-
HO 6bIN10 3aNOMMHATL, KaK Ha3blBAlOTCA Te UK UHble nanku n dannel. B Makefile MoxHo 3anu-
CbiBaTb NepPeMEHHble, HanpuMep:

— SRCDIR :=src

— OUTDIR := out
N nanee Bbi3biBaTb UX (TO €CTb NOACTABNATb UX 3HAUEHUS B HY>KHOE MECTO TEKCTA) ClieAyoWmm
obpasom:

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

YTobbl BbI3BATb YTUNNUTY A5t COOPKM Lenr No-yMonYaHuio, AOCTaTO4MHO B Nanke, Coaepxa-
wen Makefile B TepMUHaNe HanmcaTb make. YTo6Obl BOCNOb30BaTLCA APYrMMIU HANUCAHHBIMU
TapretTamm Hy>KHO NOC/e MMEeHM YTUNTbI HanucaTb Yepe3 Npoben HasBaHMe TapreTa

ﬂ Docker — nporpammHoe obecneyeHne gns aBTomaTusaummn pasBepPTbiBaHUS
N yNpaBieHNs NPUIOXKEHUSIMIN, KOHTEMHEPN3ATOP NPUAOXKEHUI. [103BONSET «ynaKo-
BaTb» MPUSIOXKEHME CO BCEM €r0 OKPYXEHNEM N 3aBUCMMOCTAMU B KOHTEMHEP, KOTO-
PbI MOXET bbITb pasBEPHYT Ha ntobon cucteme, NoOAEPKNUBAOLLEN COOTBETCTBYIO-
LLLYHO TEXHOSIOTUIO.

Docker Takke He MPMBHOCUT HUYEr0 TEXHOIOMMYECKN HOBOIO, HO A,AET BO3MOXHOCTb He yCTa-
HaBnuBaTb JDK 1 He oyMaTb 0 NEPEKTOUYEHNN MEXOY BEPCUSMU, [,OCTATOUHO B3ATb KOHTENHEP
C HY>XHOM BEPCUEN MHCTPYMEHTAPUSA M 3aNyCTUTb NPUIOXEHNE B HEM.

O6pasbl ¥ KOHTEMHEPBI CO30,A0TCS C MOMOLLbIO CeunanbHOro arnna, MMerLLero Ha3BaHme
Dockerfile. [lepBoi cTpokon Dockerfile Mbl 0693aTeNbHO OONXKHbI YKa3aTb, KAaKOW BUPTyasib-
Hbln 06pas byaeT 419 Hac OCHOBOW. 34eCb MOXHO UCMONb30BaTb Kak 0bpasbl OC, Tak 1 0bpasbl
SDK.

«
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1’ FROM bellsoft/liberica-openjdk-alpine:11.0.16.1-1

[

[

1

Mpw co3pgaHnmn obpasa HeobxoaMMo CKONMPOBaTb BCe hasibl U3 MaNKn src NPoeKTa BHYTPb
obpasa, B nanky src.

COPY ./src ./src

MoTomMm, Takxke npu cosgaHnm obpasa, Haao byaeT cosgaTb BHYTPM NamnkKy out NPoOCTon Tep-
MMHaNbHOM KOMaHOoM, 4Tobbl KOMNUNATOPY ObINO KyAa CKNagbliBaTh rOTOBbIE KNaCChl.

RUN mkdir ./out

MNocnegHee, uTo byOeT caenaHo Npu co3gaHum obpasa - 3anyLLeHa KOMNUNaums.

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

MocnenHAs koMaHaa B Dockerfile rOBOPUT, YTO HYXHO cOenaTh, KOroa KOHTelHep co3aa-
étca 3 obpasa n 3ayckaercs.

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

Docker-06pa3s u, kak cnegcteue, Docker-KOHTEMHEPbI BO3MOXHO HAaCTPOUTb TaKMM 06pasom,
4TObbl CKOMNUAMPOBAHHbIE Danfibl HAXOAUNCH HE B KOHTEMHEpPE, a CKNagblBaIncb 0b6paTHO Ha
KOMMNbOTEP NONb30BaTensa Yepes obuime nanku.

YacTo KomMaHabl pa3paboTumMKoB aIMyNMPYIOT TaknM 06pa3oM peasbHbI MPOAAKLLH CepBep,
NCNoNb3ys B KauecTBe McxogHoro obpasa He JDK, a ob6pa3 ueneson OC, Bpy4HYyO yCTaHaBNMBa-
tOT Ha Hen JDK, 3anyckas ganee CBOE NPUIOXEHME.

JoMallHee 3apaHue

— CospaTtb NPoeKT 13 TPEX KnaccoB (OCHOBHOWM C TOYKOWM BXO4a W ABa Kflacca B APYyrom nake-
Te), KOTOpPble BMeCTe AO/IKHbl COCTABNAATb OHY NPOrpaMMmy, NO3BONAOLLY NPON3BOANTD
YyeTblpe OCHOBHbIX MaTeMaTUYEeCKNX OENCTBUS N OCYLLECTBIATb (hOPMATUPOBAHHbIN BbIBOS,
pe3ynbTaToB NOJIb30BaTENIO;

— CkomMnunumpoBaTtb NPOEKT, a TaKXe Co34aTh 419 3TOr0 NPOEKTa CTaHOAPTHY0 Beb-CTpaHmLy
C OOKYMeHTauMen KO BCEM NaKeTaMm;

— Cospatb Makefile c 3agavyamum cbopkm, OUMCTKM M CO3AAHUSA OKYMEHTALMMN HAa BECb MPOEKT.

— *Cospatb gBa Docker-obpasa. OanH fomKeH KOMNUAMPOBaTb Java-npoekT obpaTHo B nan-
Ky Ha KOMMblOTEpPEe NoAb30BaTeNs, a BTOPON 3abmpaTb CKOMMUANPOBAHHbIE KACCbl N UC-
MNONHATb UX.



https://t.me/ivanigorevichfeed

	Платформа: история и окружение
	В этом разделе
	Краткая история (причины возникновения)
	Базовый инструментарий, который понадобится (выбор IDE)
	Что нужно скачать, откуда (как выбрать вендора, версии)
	Из чего всё состоит (JDK, JRE, JVM и их друзья)
	Структура проекта (пакеты, классы, метод main, комментарии)
	Отложим мышки в сторону (CLI: сборка, пакеты, запуск)
	Документирование (Javadoc)
	Автоматизируй это (Makefile, Docker)


