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Moaynu Ha nnatdopme Java

Haunnas ¢ Bepcun 9 mnatdopma Java 6b11a HAaKOHEL-TO OCHAII[eHa JO/ITOXK/JaH-
HOJI MOZIY/IBHOJ CUCTEMOL. ITO CPeCTBO ME€PBOHAYAIbHO MPEAII0IArasoch BKIIIO-
9UTh B COCTAB BepCUM Java 7, BBINYLIEHHON elle KoMmmaHuein Sun Microsystems,
I7ie A3bIK Java paspabatrbiBajics o ee mpuobperenusa kommanueit Oracle. Ho 3a-
flada BHEJPEHV MOJY/IbHON CUCTeMbl OKa3alach HAMHOTO 6os1ee CTIOKHOI U TPYH-
HOJA, 4YeM IpefIoIaraaoch.

Korma xomnanus Oracle mpuo6bpena mpaBa Ha Java (Kak 4acTb TeXHOJIOTUY,
nepefjaHHOI KoMmaHueir Sun Microsystems), Mapk PeitHonbi — TI/IaBHBIN ap-
XUTEKTOP s3bIKa Java mpemmoxxun “wian b” (https://mreinhold.org/blog/
rethinking-jdk7), cormacHo KOTOpOMy paMKu Bepcuu Java 7 ObUIM COKpAIL[eHbI
C LIe/IbI0 YCKOPUTD €€ BBIITYCK.

TaxuMm o6pasom, BHefpeHNe MOAy/Ieil Ha wiardpopMe Java (B paMKax MpoekTa
“Project Jigsaw”) ObIIIO OT/IOXXEHO HAPAAY ¢ TAMOIA-BBIPKEHNAMU O BEPCUM Java
8. Ho B mporjecce paspabotku Bepcun Java 8 mMacmTabbl ¥ CJIOKHOCTYU JaHHOTO
cpencTBa npusenu K pemennio (https://mreinhold.org/blog/late-for-
the-train), 4To BHeApeHMe MOAY/IeIl Tydllle OT/IOKUTD O Bepcuy Java 9, 4em 3a-
JepXKUBATh BBINYCK Bepcun Java 8 (M JOCTYIHOCTD JIsIMOfja-BBIP@YKEHMI ¥ IPOYMX
IONITO>K/JAHHBIX S3BIKOBBIX CPEJICTB).

B utore BO3MO>)XHOCTb BHEAPUTH MOAYIN OblIa OTIOXKEHA CHayasla g0 BepCum
Java 8, a 3arem u 1o Bepcun Java 9. Ho u Torma o6beM paboT okaszasncs HaCTONIBKO
BEJIMK, YTO NPUBET K CYI|eCTBEHHOI 3aJiep>KKe BBIITyCKa BepcuM Java 9, 1 I03ToMy
Moy GpaKTU4ecKy HOSBUINCD JIUIIb B ceHTs6pe 2017 ropa.

9Ta I1aBa CIY)KUT KPaTKUM BBEIEHVIEM B MOOY/IbHYH0 CUCMeMY HA naamgop-
me Java (Java Platform Modules System — JPMS). Ho panHas Tema cnoxHa n
OOIIVpPHA, IOITOMY OTChI/IA€M MHTEPEeCYIOIMXCS duTareseil K 6omee NofRpoOHO



M3/I0)KeHHOMY Matepuany B kHure Java 9 Modularity 3annepa Maxka (Sander Mak)
u ITona Bekkepa (Paul Bakker, nzgatenpcrso O’Reilly, 2017 r.).

Mopynu ABIAIOTCA OTHOCUTEIBHO NMPOJABMHYTHIM SA3BIKOBBIM Cpef-
CTBOM, MMEIOLIVM, I7TaBHBIM 00pa3oM, OTHOLIEHME K yIIaKOBKe U pas-
BEPTBIBAHUIO L€/IBIX IPWIOKEHNMII M UX 3aBUcUMoOcTell. Hayunaro-
I[IM IIPOTPaMMUpPOBATh Ha Java COBCeM He 0053aTe/IbHO IOTHOCTHIO
OBJIa/IeBaTh 3TUM A3BIKOBBIM CPE€JCTBOM, IIOKAa OHM €llle y4aTcs Iu-
caTh IIPOCThIE NPOrpaMMBbI Ha Java.

[IpuHMMas BO BHMMaHMe IPOABUHYTHII XapaKTep MOAY/IEN, B 9TOI I/IaBe Ipef-
II0/IaraeTCs, YTO YMUTATeNN 3HAKOMBI C TAaKMMU COBPEMEHHBIMU VHCTPYMEHTAIb-
HBIMU CpefcTBaMM cOOpKY IIporpaMm Ha Java, kak Gradle i Maven. A HaunHa-
IOIIMe M3y4aTh Java MOTYT 0/1arONO/NTyYHO IpeHeOpedb CChbUIKaMM Ha STU VHCTPY-
MEHTaJIbHbIe CPEfICTBA 1 IPOCTO IPOYNUTATh ITY ITIABY, YTOOBI IONYIUTD IIEpBOE
o01ee peficTaBIeHNe O MORYIbHON cucteme JPMS.

3auem HyXHbl MOAYNM

[l BHeIpeHMA MOy/ell Ha IlaTpopMe Java MMeNIoCh HeCKOIBKO NMOOYANTeNb-
HbIX Ipy4MH. K ux umcimy oTHOCATCA crenyromue.

o Crporas MHKaNCynALu.
o Bnonue onpenenenusie nHTEPdEICH.
« JSIBHBIE 3aBUCUMOCTI.

Bce 9Ty IpUYMHBI OTHOCATCA K YPOBHIO A3bIKA (M pa3pabOTKU MPUIOXKEHU), U
II03TOMY OHU OBUIM 00bEVIHEHDI CO C/IEAYIOUIMMY 00eIaHsIMI BHEIPUTh HOBbIE
($yHKIMOHA/IbHBIE BO3MOXKHOCTY Ha YPOBHE ITaTQPOPMBI.

o Macurabupyemas paspaborka.

o IloBbllIeHHAsA IPOU3BOAUTEIBHOCTb (OCOOEHHO Ha CTAiMM 3aIlyCcKa IPOeK-
Ta) U COKpPAIleHHBII 00heM 3aHIMMAEMOI TAMSITIL.

o CokpalljeHre BUZIOB aTaK ¥ IOBbIIIeH)e O€30IaCHOCTH.
o Pa3BuTye BHYTpeHHNUX KOMIIOHEHTOB.

C TOuKM 3peHusA MHKANCYIALNN TOTPEOHOCTb B MOAYIAX OODBACHANACH TEM,
4TO B IEPBOHAYAIbHON CHelUUKALNU A3bIKa Java IOAAep>KUBAINUCh TOTBKO 3a-
KPBITBIil, OTKPBITBIN, 3alIMIEHHbINI ¥ OTKPBITHI B Ipefenax IaKeTa ypOBHU
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JOCTYIHOCTH. B Hell He mpefycMaTpuBascs 6oee TIATeIbHBI KOHTPOJIb JOCTYIA
IJIS BBIpaXKeHUs CIeYIOINX BO3MOXXHOCTEI.

» B Bupe npuxmagHoro nHTepgerica API MoryT 6bITh ZOCTYIIHBI TONBKO YKa-
3aHHbIE MTAKETDI, a JPYIrUe IAKEThl ABIAITCA BHYTPEHHUMMM M MOTYT OKa-
3aThCsA HEIOCTYTIHBIMIL.

] HeKOTOpre ITaKeTbhl MOTYT OBITDH AOCTYIIHBI U3 OJHOTO CIIMCKa IIaK€TOB, HO
HE 13 IPYyIMX ITIaKETOB.

o Ormpenenenne cTpOroro MeXaHm3Ma 3KCIopTa.

HexBaTka 9TUX U CBS3aHHBIX C HMMM BO3MOXKHOCTeNl Obl/Ia 3HAYMTETbHBIM
OTpaHNYeHNeM I pa3pabOTKM apXUTEKTYPbl KPYIIHBIX CHCTEM Ha Java. A KpoMe
TOrO, 6€3 MOAXOAAIIEr0 MeXaHU3Ma 3alUThI ObUIO OBl OYeHb TPYLHO Pa3BUBATh
BHYTpeHHMe KOMIOHEHTHI JDK, MOCKO/NIbKYy HMYTO He Melasno IOMY4YUTh HEIo-
CPe[CTBEHHBIN JOCTYI K KIaccaM peajayu3aliuyl U3 I10/1b30BaTENbCKUX MPUIIOXKE-
HUI. B MOIy/IbHOJ cucTeMe MpeIpUHNIMAETCs MOMbITKA CPady ke paspelnTb Bce
3TU 3aTPySHEHUA U NPeJOCTAaBUTD pellleHe, IPUTOoAHoe KaK 1A Komiulekta JDK,
TaK ¥ JJIA NO/Ib30BATENbCKUX IPUIOKEHNIL.

Mopynapusauua komnnekra JDK

Mononuthabli komiekT JDK, Bomenmmnii B coctaB Bepcun Java 8, cTaj IepBoit
Le/IbI0 I MOAY/IbHON CUCTEMBI, B pe3y/IbTaTe 4€TO M3BECTHBIN apXMB rt.jar
ObII pasbuUT Ha OT[e/IbHBIE MOLYIN. DTO OBIIO CAETAaHO Ha OCHOBE TaK Ha3bIBae-
MBIX KOMNAKMHbIX npoguseli elie BoO BpeMs paboThl HajJ Bepcueit Java 8, T.e. 10
TOTO, KaK BHeJIpeHe MOJy/Iell ObIJIO OT/IOKEHO [0 BBIITyCKa Bepcun Java 9.

Mopynp java.base COmepXUT MUHUMYM (PYHKI[MOHAJbHBIX CPEACTB, (ak-
TUYECKU TPeOYIOLXCA /1A 3aIllycka IPUKIIafHON IporpaMMBbl Ha Java. B ero co-
CTaB BXOZAT 6a3oBbIe MTAKeThl, BK/IIOYasl MTepPeYyC/IeHHbIe HIDKE, a TaK)Ke HEKOTO-
pble MOATIAKETbl M HESKCIIOPTMPYyeMble IAKeThl peanmsaluy Bpofie sun.text.

resources.
e Jjava.io e Jjava.nio e Jjava.util
e java.lang e java.security e javax.crypto
e Jjava.math e Jjava.text e Jjavax.net
e java.net e java.time e javax.security

HexoTopsle oTnn4msa B pexyMe KOMIWIALNYM MEXAY Bepcuen Java 8 m Mo-
IYIbHONM Bepcuen Java MOXKHO NPOCIENUTh Ha IpUMepe CIeAYIoleil pOoCToi
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NIPOrPaMMBbl, B KOTOPOI pacIIMpsAETCA BHYTPEHHMII OTKPBITBIN K/IacC U3 MOMYIIA
java.base:

import java.util.Arrays;
import sun.text.resources.FormatData;

public final class FormatStealer extends FormatData {
public static void main(String[] args) {
FormatStealer fs = new FormatStealer();
fs.run();

private void run() {
String[] s =
(String[]) handleGetObject ("japanese.Eras");
System.out.println(Arrays.toString(s));

Object[][] contents = getContents();
Object[] eraData = contents[14];

Object[] eras = (Object[])eraDatall];
System.out.println (Arrays.toString(eras));

Ecnu ckoMnmnmpoBaTh ¥ BBIIIOJTHUTD 3Ty IIPOrPaMMy B Bepcu Java 8, Ha SKpaH
OyneT BbIBeleH CIeAYIOLNIl TepeyeHb SM0X SIIOHCKON MCTOPUIL:

[, Meiji, Taisho, Showa, Heisei]
[, Meiji, Taisho, Showa, Heisei]

Ho nonbiTKa cKOMIMIMPOBATh MCXOMHBIN KOJ, 9TOJ IporpaMMbl B Bepcunu 11
IpUBEZeT K CIIeAyIoleMy coo0IIeHnIo 06 omuoke:

$ javac javanut7/chl2/FormatStealer.java
javanut7/chl2/FormatStealer.java:4:

error: package sun.text.resources is not visible’
import sun.text.resources.FormatData;

A

(package sun.text.resources is declared in module
java.base, which does not export it to the
unnamed module)?

javanut7/chl2/FormatStealer.java:14:

1
Ommbka: naketT sun.text.resources HeOOCTYIEH

(makeT sun.text.resources oBbABIIEH B MOIyJle java.base,
KOTOPEIA HE DKCIOPTUPYET €TI0 B Oe3EMSIHHEN MOLYJIb )
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error: cannot find symbol’
String[] s =

(String[]) handleGetObject ("japanese.Eras");

A

symbol: method handleGetObject (String)
location: class FormatStealer®
javanut7/chl2/FormatStealer.java:17:
error: cannot find symbol
Object[][] contents = getContents();
symbol: method getContents()
location: class FormatStealer
3 errors’®

B mogynpHOIT Bepcun Java fayke OTKPbITbIE KIACChl MOTYT OKa3aThCsA HEOCTYII-

HbIMMU, €C/IN HE€ 3KCIIOPTNPOBATb MX ABHBIM o6pa30M "3 TOTO MOAY/IA, B KOTOpOM

OHMN OIIpE€NEIE€HbI. KOMHI/UI}ITOP MOJXHO BbIHYAUTb BPEMEHHO II0/Ib30BATHCA BHY-

TPEHHMM IIAKETOM, IIO0 CYWECTBY, YTBEPAVB CHOBA NPEXHNE IIpaBujIa JOCTYIIA.

J71 aTOTrO JOCTATOYHO yKa3aTh mapaMeTp --add-exports B KOMaH[JHON CTPOKe,

KaK ITOKa3aHO HIIXKE.

$ javac --add-exports
java.base/sun. text.resources=ALL-UNNAMED \
javanut7/chl2/FormatStealer. java
javanut7/chl2/FormatStealer.java:5:
warning: FormatData is internal proprietary API and
may be removed in a future release®
import sun.text.resources.FormatData;
javanut7/chl2/FormatStealer.java:7:
warning: FormatData is internal proprietary API and
may be removed in a future release
public final class FormatStealer extends FormatData f{

A

2 warnings’

> ommbxa: He yIOaeTCs HauTU CUMBOJI

4 symbol: MeTon handleGetObject (String)

MECTOIIOJIOXEeH e : kJlacc FormatStealer

> 3 oumBxu

6 npenynpexnenre: FormatData — OpuIMHaIbHEN NPYKIIATHON
uHTepderic API, KOTOPEN NpelHa3Ha4YeH IJIs BHYTPEHHETO
MOJIb30BaHMA U MOXeT OHTh yHaJleH B [IOCJedylllel BepCum

7 2 IpenynpexneHns

3auem HYXHbl MOAynu
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B manHOM cydae HeOOXOAVMMO YKa3aTh, YTO SKCIOPT IOPYYAeTCs 0e3biMAHHOMY
MO0Y/110, IOCKO/IBKY K/IACC KOMIVIIVPYETCSI CAMOCTOATENBHO, @ He KaK 4acTb MO-
nynA. [Ipy aToM KOMOMIATOP BBIAET NPEAYIPEXIEHNE O IPUMEHEHUY TTPUKIA]-
Horo nHTepgerica API, koTopblit npefHasHa4YeH I BHYTPEHHETO ITO/Ib30BAHMSA 1
MO>XKeT 60JIbllle He HOJ/Iep>KMBAThCA B MOCIEAYIONIell Bepcuu Java.

JT}060MBITHO, YTO €C/IV TONBITAThCS BBIIIOJTHATD IIPOTPAMMY M3 paccMaTpuBae-
MOTO 3/leCh IpMMepa B Bepcun Java 11, TO pe3y/nbTaT OKa)KeTCs HECKOIbKO MIHBIM:

[, Meiji, Taisho, Showa, Heisei, NewEra]
[, Meiji, Taisho, Showa, Heisei, NewEra]

Heno B ToM, uto ¢ 1 maa 2019 roma B ANOHCKONM MCTOPUM IIPOU3ONMAET CMEHA
anoxu XaJcail Ha HOBYIO 310Xy. [lo Tpagnuuy HauMeHOBaHME HOBOL SIIOXM 3apa-
Hee HEM3BECTHO, ¥ II03TOMY OHO 3aIlONIHAETCsA HasBaHMeM NewEra, BMECTO KOTO-
poro B Hoc/enyoLieli Bepcun Java 6ymeT MopcTaBaeHo o(uIMaTbHOE HaMEHOBa-
HJ€ HOBOJ 3M0XM. /I CMMBOJIa, IPE/ICTaB/IAOIIEI0 HaIMEHOBaHE HOBOM 3II0XM,
B IOHMKO[e 3ape3epBrpoOBaHa KofloBas Touka U+32FF.

HecmoTpsa Ha To 4TO B Mopmyne java.base IpemocTaBaAeTcA abCOMIOTHBIN
MUHVMMYM QYHKI[MOHAJIBHBIX CPEACTB, TPEOYIOMMXCA [AJIA 3aIllycKa MPUKIIafHON
IIporpaMMBbl Ha Java, BO BpeMsl KOMIIWIALMY JOCTYIIHAsA IIaTdopMa I0/KHA Kak
MOXXHO TOYHEE COOTBETCTBOBATH HALIMM OXWJAaHMAM Ha OCHOBAHMUM OIIbITA pa-
60TbI ¢ Bepcumeit Java 8. DTo 03HaYaeT, YTO Ha MIPAKTUKE MBI MIO/Ib3yeMCsl HAMHOTO
OO0/BIINM PAOM MOJY/Ieil, BXOAAILIMX B COCTaB 0000ujarouseco MOy java. se.
Ipad 3aBucumocTel aToro MonynA npuBeeH Ha puc. 12.1.

java.se

( 3\ N\ ) 3\ 3\
v v v v v
java. java. java. java. java.
( sql.rowset xml.crypto management.rmi prefs security.sasl

X \ 4 \ 2R 4 \ v
java. java. java. jéllva. .
sql desktop management security. jgss

A 4 A 4 N ‘ A 4 A 4 A 4

java. java. java. java. java. java. java. java.
scripting naming logging xml datatransfer compiler instrument rmi

HErS IR

P»| java.base [«

Puc. 12.1. Ipag 3asucumocmeii mooyns java.se
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Takum 06pa3oM, ZOCTYIIHBIMM OKa3bIBAIOTCS ITOYTY BCE KJIACCHI U MAKEThI, KO-
TOPBIMMU IIPEATIOIaraeT MOIb30BaThCs OONBUIMHCTBO PaspabOTYMKOB MPUKIATHBIX
IporpaMM Ha Java. VI XOTs MORy/nM, B KOTOPBIX OIPefe/II0TCS MPUK/IaHble MH-
tep¢ericet CORBA n Java EE API, B Mogyne java.se He TpeOyloTCs, OHU BCe Xe
TpeOyloTCs B MOZy/Ie java.se.ee.

ITO 03HaYaeT, YTO JTI0O0I IMPOEKT, 3aBUCALINIT OT IPUK/IAJHBIX VH-
tepdeitcoB Java EE API (wmm CORBA), He OyfeT 1O yMOT4aHUIO

N, CKOMIMMPOBAH, HAYMHAS C BEpCHN Java 9. [lns aToit enu norpeby-
eTCsl CIeIaIbHO CKOHQUTYpHpOBaHHasA cOOpKa.

I kKoMOWIALMY HOOOHBIX IIPOEKTOB MOTPEOYIOTCS IPUKIIafHble MHTepdeii-
col API Bpozie JAXB, nosTomy B cOOpKY IpueTcs IBHBIM 00pa3oM BK/IIOYUTb MO-
oynb java.se.ee. [IoMrMO YIIOMAHYTBIX BbIllle U3MEHEHUI B JOCTYIITHOCTH OT-
IENbHBIX KOMIIOHEHTOB I/l KOMIWIALN BCIENACTBYE MOJYIAPU3ALINY KOMIIJIEKTA
JDK, momynpHas cucrema npegHasHadeHa ¥ I TOTO, YTOOBI pa3paboTunKy Mo-
RYIAPUSUPOBAIN CBOVI KOJI.

Paszpa6oTka co6¢TBEHHDbIX Mopynen

B satom pa3zene OIMChbIBAIOTCA OCHOBHbBIE IIOHATUSA, KOTOPbIE TpC6y€TCH 3HaTb,
YTOOBI IIPpUCTYIINTD K HAIIMCAHVIO MOJY/JIbHbBIX IIPUK/IAAHbIX ITPOTrpaMM Ha Iava.

OcHOBHOI CMHTaKCMC Moaynen

KioueBasg ponb B MORynApM3anyy NpWHAISKNAT HOBOMY ¢aiinry module-
info.java, comeprkalieMy omycaHyue MOAY/IA. ITO TaK Ha3bIBaeMbIil onucamens
mooyna. [1ia Hajexaleil KOMIWIALIMU MORY/Ib pa3MelaeTcs B (ajiyIoBoil CucTe-
Me CTIeRYIoIM 06pasoM.

o B xopHeBOM KaTayore MCXOHOTO KOZIa MpOeKTa (Src) HOMKeH HaXOAUThCS
KaTajIor, KOTOPBIJ HasbIBA€TCA TaK >Ke, KaK M MOJY/Ib (moduledir).

o B karamore moduledir gomkeH HaxoguTbes daitn module-info.java Ha
TOM >K€ YPOBHE, I7ie ¥l HAYMHAIOTCA ITaKETHI.

CBefieHMs 0 MOAy/Ie KOMIMIMPYIOTCA B IBOMYHOM dopMare U COXPaHAIOTCA
B ¢aitne module-info.class, Te comepXaTcs MeTaflaHHbIe, KOTOpbIe OyIyT
VICTIO/Ib30BATbCA MOJY/IbHON VICIIOJIHAIOLIEN CPENOVL P MOIBITKaX CKOMIIOHOBATh
U BBITIOJIHUTD IPUKIAHYI0 IporpaMmy. Hinpke npuBeieH IpoCTOi IpUMeEpP COfiep-
xumoro daitna module-info. java.
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module kathik {
requires java.net.http;

exports kathik.main;

B maHHOM mpuMepe PUMEHSIOTCS C/IEAYIONIE 7IEMEHTbI HOBOTO CMHTAKCICA:
module, exports u requires, HO Ha CaMOM JieJie OHU He SIB/ISAIOTCS IIOTHOL[eH-
HBIMU K/IIOYEBBIMU C/IOBAMU B IIPUHITOM CMbICIIe. B crienmdukanym Ha A3bIK Java
(Java Language Specification SE 9) 06 sTom roBopurcs ciegyoliee.

OrpaHn4eHHBIMN K/IIOUEBBIMIU CIOBaMU ABJIAIOTCA CHEAYIOIINE NeCATb
MMOCJIelOBAaTEIbHOCTEN CUMBOMOB: open, module, requires, tran
sitive, exports, opens, to, uses, provides n with. 3t nmocnemo-
BaTe/IbHOCTY CYIMBOJIOB ITpe0OpasyIoTcs B IEKCEMBI IO OTAE/IbHOCTH KaK
KJTI0UEBBIE C/IOBA TaM, I7je OHM HOSBJIAIOTCS KaK OKOHEYHbIe B pa3paboT-
Kax Ha OCHOBe k/iaccoB ModuleDeclaration u ModuleDirective.

Takum 06pa3om, 9TV KI0UeBble CIOBA MOTYT IOSB/IATLCSA TONBKO B METaJaH-
HBIX MOAY/IA ¥ KOMIIVJIMPYIOTCS B ABOMYHOI popMe KoMIMIATOpoM javac. Hioke
BKparTlle MOACHAETCS Ha3HAaYeHMe OCHOBHBIX OIPaHMYEHHBIX K/IIOYEBBIX C/IOB;
OCTaJIbHbIE K/IIOYEBbIe C/IOBA OYAYT IIPECTaB/ICHbI ajlee B I/IaBe.

module
Haunnaer 06 bsAB/IeHNE MEeTaTaHHbBIX MOJY/IA.

requires
O6o03HayaeT MOAY/b, OT KOTOPOTO 3aBVCUT LAHHBIN MOLY/Ib.

exports
O6BbaBIAET MAKETHI, SKCIIOPTUPYEMbIe KaK IPUK/IaSHOM untepdeiic APL

B paccmarpuBaeMoMm 3piech npuMepe 3TU OrPAaHMYEHHbIE K/II0YEBbIE CTI0BA 03-
HAYaloT, YTO OOBAB/IAETCA MOAYIb kathik, 3aBuUCALIMIL IPAMO OT MOAY/IA java.
net.http, cTaHgApTUSMPOBAHHOIO B Bepcuu Java 11, a KOCBEHHO — OT MOAY/IA
java.base. B 3T0T MO#y/nb 9KCIIOPTHUPYETCA EAMHCTBEHHDIN MakeT kathik.main,
VI TOTIKO OH OyfieT ZOCTYIIeH U3 IPYIUX MOJAY/Ieil BO BpeMsA KOMIIMJIALVN.

MocTpoeHne NPocTOro MoAyNbHOrO NPUIOXKEHUA

B kxauecTBe IIpyMepa pacCMOTPUM IIOCTPOEHME ITPOCTOIO MHCTPYMEHTAIBHOTO
Cpe€acCTBa, IPOBEPAIOIIETO, IIOIb3YIOTCA N YXKE BeO-CaliThl CETEBBIM IIpOTOKO/JIOM
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HTTP/2. [Ina aToii jenm BOCIONb3yeMcs NPUKIagHbIM nHTepdeiicom API, ymomu-
HaBIIMMCA B I7naBe 10:

import static java.net.http.HttpResponse
.BodyHandlers.ofString;

public final class HTTP2Checker ({
public static void main(String[] args)
throws Exception {
if (args.length == 0) {
System.err.println ("Provide URLS to check");
}
for (final var location : args) {
var client = HttpClient.newBuilder ().build();
var uri = new URI (location);
var req = HttpRequest.newBuilder (uri) .build();
var response = client.send(req,
ofString (Charset.defaultCharset()));
System.out.println(location +": "
+ response.version());

[TocTpoeHMe NaHHOTO IPUIOXKEHNUS OCHOBBIBAETCA HA JBYX MOAYIAX: java.
net.httpu 061H€HOCTYHHOM java.base. @aitn onucaHus MOJY/sS JAHHOTO IIPU-
JIO)KeHJe OY€Hb IIPOCT:

module http2checker {
requires java.net.http;

[IpyHMMasA BO BHMMaHME IPOCTOE CTAaHAAPTHOE PACIOIOKEHNE MOLYIEN, JaH-
HO€ IIPUJIOKEHVIE€ MOXXHO CKOMIIM/IPOBATDH 110 cne,uylome]?[ KOMaH[E:
$ javac -d out/http2checker)

src/http2checker/javanut7/chl2/HTTP2Checker. java\
src/http2checker/module-info. java

B utore 6yner co3maH CKOMIMIMPOBAHHBI MOJY/Ib, pa3MelllaeMblil B KaTanore
out/. UTo6BI BOCIIOIb30BATbCS UM, HEOOXOAVIMO YIIAKOBATh €0 B apXMBHBIN JAR-
darin cnepyomyuM o6pasoMm:

$ jar -cfe httpchecker.jar javanut7.chl2.HTTP2Checker\
-C out/http2checker/ .
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[/t ycTaHOBKY mouKU 6x00a B MOAY/Ib B IIPUBECHHO BBIIIe KOMaH/e YKa3aH
ImapamMeTp —e. SN O3Ha4vacT, 4YTO COOTBCTCTBYIOII_[I/IIZ K/acc 6yneT BbIIIO/IHEH, €C/IN
MOAY/b MICIIONIb3YETCA KaK ITPUIOKEHUE. Hixe TIOKa3aHO, KaK 3TO OCYIIECTBIIACT-
CA Ha IIpaKTUKeE.
$ java -jar httpchecker.jar http://www.google.com

http://www.google.com: HTTP 1 1

$ java -jar httpchecker.jar https://www.google.com
https://www.google.com: HTTP 2

Takum 06pa3oM, Ha MOMEHT HAIVICAaHVA JJAHHOJ KHUTU BeO-CailT KOMIIAHUU
Google o06cmy>xnBa CBOI ITIABHYI0 CTpaHUIy 1o ceteBoMy mporokorny HTTPS,
ucnons3ysa nporokon HTTP/2, xora pna ycrapesmux HTTP-cmyx6 on mo-
npeXXHeMy JeiicTBoBasl 1o nportokony HTTP/1.1.

Utak, mokasas, KakuM 06pa3soM KOMIIWIMPYETCS U BBIIIOTHAETCA IIPOCTOE MO-
IyTbHOE IPUIOXKEHNe, IepeiifieM K PaCCMOTPEHMIO IPYTUX 6a30BbIX CPELICTB MO-
RYIAPU3ALNY, TPEOYIOMMXCA I HOCTPOEHNS 1 BBIIIOTHEHV ITOTHOMACIITAOHBIX
TPUTIOKEHNIA.

MyTb K Mogynam

MHoruM paspaboTuMKaM NPUK/IAJAHBIX IPOTPaMM Ha Java 3HAaKOMO IOHATHE
nyty K kiaaccam. Ho i paspabGoTKy MORYIbHBIX IPUIOXKEHMII Ha Java BMeCTO
Hero HeoOXO/IMMO HOJIb30BaThCs IIOHATUEM NyMu K MOOYZIAM. DTO HOBOE IIOHATIE
BBEJICHO JI/IA MOZYJIel, YTOObI 3aMeHUTb cOOOII Iy Th K KJIAcCaM Be3fe, I7ie TOIbKO
MO>KHO.

Monynu comepXaT MeTajlaHHble 00 9KCIOPTe MX KOMIIOHEHTOB U 3aBUCHMO-
CTAX, XOTA 3TO M HE OYEHb JUIMHHBIN CIIVMCOK TUIIOB JAHHBIX. DTO O3HAYAET, YTO
rpad 3aBUCUMOCTEN MOyl MOXHO JIETKO HOCTPOUTD U 3P PEKTUBHO IPOJOII-
JKUTb paspelieHye MOgye.

Kop, xoTopblii ellje He MOAYIAPU3MPOBAH, MOXET OBITb U Jajiee PacIoNoXKeH
IO ITYTH K KIaccaM. DTOT KO 3aTPY)KAeTCA B 0e3bIMAHHbLIL MOOY b, KOTOPBIN NMe-
eT 0co00e Ha3HaYeHVe U MOXKET HOMTYYNUThb JOCTYII KO BCEM OCTa/IbHBIM MOAYIAM,
BXOJALIVM B COCTaB MOAYNA java.se. besbIMAHHBIN MOY/Ib IPUMEHAETCA aBTO-
MaTH4YecKy, Korzia ¢aii/Ibl KTacCOB PasMeIaloTCs 10 IIyTH K KTaccaM.

bnarogapsa sTomy npegocrasisgeTca nepexogHoN MyTh A1 IPUHATUA MOJY/b-
HOJ MICTIONHAIOIell cpefbl Java 6e3 HeoOXOAMMOCTH NePeXOfUTh Ha My Th K MOTHO-
CTBIO MOZY/IbHOMY NpunokeHuto. Ho y Takoro mopxona MMerTCA gBa CIERYIOLINX
HEeJIOCTaTKa: HI OJIHO U3 NPEVMYIEeCTB MOAYy/ell He OyfieT JOCTYIHO [0 TeX Iop,
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IIOKa IIpUJIOXKEHNIE HE 6}7]1€T IIO/THOCTDHIO II€EPEBENEHO HAa MO Y/IbHYIO H}IaT('l)OpMy,
a BHYTPEHHIOIO HETIPOTUBOPEUNBOCTD IIYTU K K/IacCaM IIPUNETCA NMOAAEPKNBATDb
BPY4YHYIO JO T€X IIOP, ITOKAa HE 3aBEPIINTCA MOILY/IAPU3ALA.

ABTOMaTnyeckue mogynu

OpHo 13 orpaHMYeHNIT MOJY/IbHOI CCTEMBI COCTOUT B TOM, 4TO 13 IMEHOBAH-
HBIX MOJY/Ieil Heb3st 0OpalaTbcsi K apxuBHBIM JAR-¢aiiiaMm 1o myTy K KaaccaM.
ITO orpaHMYeHVe HAJIOKEHO M3 COOOpa>keHMiT 6€30I1acCHOCTH, TOCKOIbKY paspa-
OOTYMKM MORY/IBPHOI CUCTEMBI CTPEMWINCH K TOMY, YTOOBI MeTaJaHHBbIE IIOJTHO-
CTBIO JICHIO/Ib30BA/INCh B Tpade 3aBucuMocTelr Moayeit. Ho nHorma B MogynbHOM
Kozie TpebyeTcs Bce e oOpamarbcs K TakeTaM, KOTOpbIe ellje He MORY/IAPU3NPO-
BaHbL. B KadecTBe BBIXOA M3 3TOTO 3aTPyJHUTEIBHOIO MOJIOKEHUS MOXKHO pas-
MeCTUTh HeMOZMULVMPOBAaHHbI apXMBHBIL JAR-aiin HemocpencTBEHHO B ITyTH
K MOJY/IAIM, YAa/lMB €ro U3 MyTH K KiaccaM. Takoil oAXox jaeT caeRyloliye Bo3-
MO>XHOCTH.

o ApxuBHblil JAR-¢aiin, pacmonoXeHHbI 0 ITyTH K MOAY/IAM, CTAHOBUTCA
ABMOMAMULECKUM MOOYTIEM.

o JIMA Takoro MORy/s BBIBOAMUTCA M3 MMeHM apxuBHOro JAR-¢aiina (nnn us-
B/IeKaeTcs U3 ¢arma MaHudecra MANIFEST . MF).

o OKCHOPTUPYETCH KaXK/[blii ITaKeT.
« TpebyroTca Bce ocTambHbBIE MORY/IN, BKIIIOYAs U O€3bIMAHHBIIL.

OTU BO3MOXKHOCTU MOTYT TaK)Ke 00/IerdMTh IIepeXof] Ha MOY/IbHYIO IIaTdop-
My. XOTs, IPUMEHAA aBTOMATU4eCKIE MO YN, IIPUXOAUTCS BCE XKe MATU Ha He-
KOTOpbIE YCTYIKY B OTHOIICHNY 6€30IacHOCTIL.

OTKpbITble MOAYNN

Kak ormeuanoch paHee, IpocToe 00bAB/IEHNE METOflA OTKPBITHIM (public)
Oobllle He TapaHTHUPYeT, YTO ITOT ITEMEHT Kofa OyfieT JOCTyIeH Be3e. Bmecto
3TOTO €ro JOCTYIHOCTb T€NEePb 3aBUCUT TaKXKe OT TOrO, IKCIIOPTUPYETCA N B
OIIpefieIAIOLINIL €70 MOAY/Ib TOT MAKeT, B KOTOPOM COJEPKUTCS 3TOT 971eMeHT. Eite
OJIMH Ba)XKHBII BOIIPOC, BOZHUKAIOMINII IpK pa3pabOTKe MOJY/ell, CBsA3aH C Ipu-
MeHeHMeM pedyieKcuy A JOCTYIIa K K/IaccaM.

Pedrnexcus sBnsgeTcs HaCTONBKO OOIIVPHBIM, YHUBEPCAIbHBIM MEXaHM3MOM,
YTO Ha IEepPBbIN B3IVIA/ TPYAHO MOHATb, KaK COIJIACOBATb €ro C LeNAMM CTPO-
royl MHKAIICY/IALUHA, NIpecIefyeMbIMM B MOAYNIbHON cucteme JPMS. Xyxe Ttoro,
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OOJIBIIMHCTBO CaMBbIX BaKHBIX OMONMMOTEK ¥ KapKacOB B 9KOCUCTEMeE Java OCHOBBI-
BalOTCA Ha pedyieKcHi, BKTI0Yas MOALy/IbHOE TeCTUPOBaHNe, BHEIPEHNE 3aBUCYMO-
cTeit M MHOTO€ Apyroe. II09TOMy OTCYTCTBUE IIOAXO/AIETO pellieHNs Ay pediiek-
CHU CIIOCOOHO CJie/laTh HEBO3MOXKHBIM IIEPEBOJ MI0O0T0 PeanbHOrO IPUITOXKEHIS
Ha MOZAY/IbHYIO I1aTopmy.

[IpenocTaBnsieMoe pellleHNe OKa3bIBaeTCS ABOSAKMM. Bo-IepBBIX, caM MOJAYIb
MO>KHO OOBSIBUTD KaK OTKPBITHIN (Open) CleayoiyM 06pasom:

open module kathik {
exports kathik.api;

Takoe 06bABNIEHNE MIMeET CIeAYIOIINe MOCIeCTBAA.
« Bce makeTbl MOTYT OBITb IOCTYIIHBI B MOZy/Ie Yepe3 pedeKcuio.

» Bo Bpemsa koMnmaALMM JOCTYN K HEIKCIOPTUPOBAaHHBIM ITAKeTaM He IIPefo-
CTaB/IAETCA.

9TO 03HAYaeT, YTO Takasi KOHGUrypanus BefeT cebs BO BpeMsi KOMIMIALAA
KaK CTaHAAPTHBI MOAy/Ib. OO1as 1e/b COCTOUT B TOM, YTOOBI 00€CIeYnTh Mpo-
CTYI0 COBMECTUMMOCTDb C CYLIECTBYIOIIUM KOJOM ¥ OMOMMOTeKaMM ¥ OOJIerdnThb
Hepexoy] Ha MOAY/IbHYIO ITaTdgopmy. brarogaps oTKpbITOMY MOZYIIO YAaeTCsl BOC-
CTAaHOBUTH IIpeAbIyllee CTpeM/IeHUe HOMYyIUTb pedIeKTUBHBI TOCTYI K KOAY.
Kpome Toro, 1 OTKPBITBIX MOAY/Iei coxpaHAeTcs (0OBIYHO 3allpeleHHbI) JO-
CTYII K 3aKPBITBIM M IPYTMM MeTOJlaM C IIOMOIIbI0 MeTofia setAccessible ().

Bornee TuiaTenbHbIT KOHTPOIb PedIeKTUBHOTO JOCTYIIA IPEJOCTaB/IACTCS TaK-
JKe C ITOMOIIbI0 OTPaHMYEHHOTO K/II0YeBOTO C/1oBa opens. IIpu 3TOM oT/enbHbIe
IIaKeTBbI CTAHOBSATCA BBIOOPOYHO OTKPBITHIMI IS peIeKTVBHOTO HOCTYIIA O1aro-
Iapst IBHOMY UX OO'BSIB/ICHMIO KaK JJOCTYIIHBIX Yepe3 pedieKcuIo.
module kathik {

exports kathik.api;
opens kathik.domain;

BrioniHe BepOATHO, 4TO 3TOMY MOXXHO HalTy II0JIE3HOE IIPYMEHEHNE, HAIPUMED,
B MOZY/IbHO-OPMEHTVMPOBAHHOII cUCTeMe 00 BeKTHO-Pe/IALMOHHOTO IIpeobpasoBa-
HIIS, TJie IPeJOCTAB/IAeTCsl MOeNb MIPEIMETHOM 006/1acTy U TpeOyeTcst IOMHOLeH-
HbII1 pepIeKCUBHBIN JOCTYII K 6a30BBIM TUIIaM IIPEAMETHON 00/1aCTy 13 MORYIIAL.

Mo>KHO TIOWITH ellje Jja/blile, OTPAHNINB Pe(IeKCUBHBIN HOCTYI K OTHETbHBIM
K/IMEHTCKUM IIaKeTaM C IIOMOLIbI0 K/II0YeBOro ¢/1oBa to. VM XOTs TaKoil NpMHLINI
IPOEKTUPOBAHNS CTOUT NPUMEHATD TaM, I7ie 3TO BO3MOXKHO, OH BCe K€ He TOAUTCS
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IUIs paspaboTKM YHUBEPCATbHBIX OMOMMOTEK BpOfe TeX, YTO HMpefHa3HAYEeHbI JIs
00BEKTHO-PEIALMOHHOrO IpeoOpa3oBaHul.

AHaJIOTMYHO 3KCIOPT MOXXHO OTPAaHMYUTh TONBKO OTHAE/NIbHBIMU
BHeIIHUMM makeTamMu. Ho Takasa BO3MOXXHOCTh BBefleHa, ITABHBIM
o6pasoM, I OKasaH)s MOMOINY B MOZRYIAPU3ALNM CAMOTO KOM-
nnekra JDK u HaxoguT orpaHuYeHHOe IPMMEHEHME B II0/Ib30BaTe/lb-
CKMX MOJY/IAX.

IToMumo 3TOrO, MaKET MOXXHO 3KCIOPTUPOBATh U OTKPBIBATD, XOTs 3TO U He
pPeKOMEeHyeTcs JielaTh Ha CTAafAuy Iepexoja Ha MOAYIbHYI0 mnardgopmy. Benp
B MJi€aJIbHOM CJIy4ae NOCTYII K ITAKETy JOJ/DKEH MPENOCTABIAThCA KOMIUIATUBHO
WU JXe pedIeKCUBHO, HO He 000MMH CrIocoOaMy BMeCTe.

Ecmu xe Tpebyercs pedeKCHBHBIN JOCTYII K ITAKETY, Y>Ke BXOIAIIEMY B COCTaB
MOAY/IA, TO B Ka4eCTBE BPEMEHHOJ MepBI, JEeJICTBYIOLEN B TeYeHME IIEPEXOIHO-
ro mepuopa, Ha mwiatdopme Java MpemoOCTaB/SIOTCS CIIelyanbHble ITapaMeTphbl KO-
MaHJHO CTpoKU. B yacTHOCTH, mapameTp --add-opens module/package=ALL-
UNNAMED MoO>KeT GBITh YKasaH B KOMaHJle java C LeJIbI0 OTKPBITh B MOJy/I€ KOH-
KPETHBIN TaKeT /i pepIeKCUBHOTO JOCTYIA KO BCeMy KOAY IO IYTH K KJIaccaM,
HEPEONPENENB TEM CAMBIM IIOBELEHNE MOLYIbHON CUCTEMBL.

[Tono6HBIM CIIOCOOOM MOXKHO TaKXe HMONY4YUTh pedIeKCUBHBIN JO-
CTYII K OTJEIbHOMY MOJY/IIO B KOJI€, KOTOPBIII y>Ke CTa/l MOJY/IbHBIM.

[Ipu nmepexopie Ha MOLy/IbHYIO IIaThopMy Java mo60it Kof ¢ pedIeKCUBHBIM
JOCTYIIOM K BHYTPEHHEMY KOZY SPYTOrO MOAY/IS JO/DKEH BBIIOTHATHCS C YKa3aH-
HBIM BbIllIe TapaMeTPOM KOMAHIHOI CTPOKM O TeX IIOp, ITOKa MO/TOXKeHIe He VC-
IPaBUTCs OKOHYaTenbHO. C paccMaTpyBaeMbIM 3/1eCh BOIIPOCOM pedIeKCHBHOTO
mocTyna (1 0co6BIM €ro cydaeM) CBs3aHO PacIpOCTPaHEHHOe IpYMeHeHe IIpH-
KTafgHbIX uHTepdeiicoB APl BHyTpeHHell mmaTtdopMbl B 6ubmorekax. TOT BO-
IIpOC He0Ee30MacHOro IMpUMeHeHNs MO0OHBIX (YHKIMOHAIBHBIX CPECTB OymeT
paccMoTpeH 6/1Ke K KOHITY ITIaBBL.

Cnyx6bl

B cocTaB MORY/IBHOI CUCTEMBI BXOJAVUT MEXaHU3M C/1Yx#0, pa3pellaronil emle
OJIHO 3aTpyJHEHMe, CBA3aHHOE C paclIMpeHHON (GopMolt MHKanCyaanm. JJanHoe
3aTpy/HeHe JIETKO 00BSCHUTD, PACCMOTPEB CJIeAYIOLINII BIIOJTHE 3HAKOMBIII (ppar-
MEHT Kopia:
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import services.Service;
Service s = new ServicelImpl();

Haxxe ecnyt mHTepdetic Service HAXOAUTCA B SKCIIOPTMPOBAHHOM IaKeTe, IIPY-
BeJIeHHBIIT Bblllle (parMeHT Kojja He Oy[ieT CKOMIVUIMPOBAH, eC/IU He 9KCIIOPTUPO-
BaTh TAKXKe IIaKeT, COfepXKallMil KOHCTPYKTOp ServiceImpl (). B maHHOM ciny4ae
TpebyeTcss MeXaHU3M, IO3BO/IAONNIT OPraHN30BaTh TIJATE/IbHBI/I KOHTPONIb JIO-
CTYIa K K/IaccaM, peau3yonM MHTepQeiichl CIyX0, He UMIIOPTUPYS BeCh IaKeT.
9TO JaeT BO3MO>KHOCTb HAIMCATh, HALIPUMEP, CIEAYIOLVIT PparMeHT Kofa:
module kathik {

exports kathik.api;
requires othermodule.services;

provides services.Service;
with kathik.services.ServiceImpl;

Tenepp kmacc ServiceImpl AOCTYIEH BO BpeMs BBIIIOTHEHMS KaK pealnsyro-
muit nHTepderic Service. OgHaKo MakeT services ODKEH BXONUTH B COCTAB
IAPYroro MOAY/s, KOTOPBIN TpebyeTcsa TeKylleMy MOAY/IIO, YTOOBl 00ecIednTh
HOPMaJIbHYI0 PabOTy JaHHOI CITy>KOBI.

MHoroBepcnoHHble apxuBHbie JAR-daiinbl

Yr106bI 0OBACHUTD 3aTPyFHEHME, KOTOPOE MO3BOJIAIT paspelinTb MHOTOBEP-
croHHbIe apxuBHbIe JAR-(aitnbl, paccMOTpuM IpOCTOI IpuMep 0OHApY>KeHNA
upeHTI(UKaTOpa MIPOLlecca, BHIIOMHAIOIETOCS B HACTOAIINI MOMEHT (T.e. BUPTY-
aJIbHOVI MalIVHBI JVM, BBIIOMHAOIIEN TPUKIATHON KOT).

37ech He MCIONb3YyeTCsl PacCMOTPEHHBIN paHee IMpyMep BBbIABIIe-
HusA ceteBoro nporokona HTTP/2, mockonbky B Bepcun Java 8 otT-
CYTCTBYeT npukiaagHoit narepdeitc API nma cereBoro nmpoTtokosna
HTTP/2. Benp nHade npuitoch Obl NPUIOKUTh HEMAIO TPY/AA, Y4TO-
OBl IIPeJOCTaBUTh PaBHO3HAYHbIE (DPYHKIVMOHAIbHbIE CPEACTBA, a 110
CYIL[ECTBY, C/le/IaTh IOTHOLEHHYI0 BCTABKY B IPEXHUII BapMaHT /I
Bepcun Java 8.

Ha nepBblit B3I7147, pelInTh JaHHYIO 33a/ja4y HETPYJHO, HO B Bepcuu Java 8 s
3TOTO NMPUAETCA HAMMCATh IOPASUTEILHO MHOTO CTEPEOTUIIHOTO KOJIa:

public class GetPID {
public static long getPid() {
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// B 3TOM LOBOJILHO HEYKJIOXEM BLI30BE METOma

// npumeHsercs TexHoyorus JMX mJisS BO3BpaTa MMEHU,

// TPenCTaBJSOMErO BHIIOJHAWOIYOCS B HACTOSUMII MOMEHT

// BUPTyallbHy®O MamMHy JVM. DTO ¥MMA BO3BpAlAeTCd B

// bopMaTe <mpeHTMpmKaTOp mponecca>@<mmg xocTa>, HO

// TONBKO IJIS BMPTyasibHHxX Mamyd OpendDK u Oracle, a mns

// Bepcum Java 8 NEpPEHOCUMOE pelleHVE He TapaHTUPYEeTCs

final String jvmName =
ManagementFactory.getRuntimeMXBean () .getName () ;

final int index = jvmName.indexOf ('@'");

if (index < 1)

return -1;

try {

return Long.parselong (jvmName.substring (0, index));
} catch (NumberFormatException nfe) {

return -1;

Kaxk BUANTE, TaAKOE€ pEIIC€HNE HE ABIACTCA IIPOCTDBIM, KaK HaM 6I)I XOTE/IOCh.
Xy>Ke TOro, OHO He MMeeT CTaH/IapTHOI MOANEP>KKM BO BCEX peann3alyax Bepcun
Java 8. IlpaBpa, HauMHaA ¢ BepcuM Java 9 [ pelleHMsA paccMaTpUBAEMOI 371eCh
3ajJadym MO>XHO BOCITIO/Ib30BAaTbCA KJIaCCOM ProcessHandle u3 HOBOTO IIpUKIIan-
Horo uHTepdeiica API s npoieccoB, Kak MOKa3aHO HIDKe.
public class GetPID {

public static long getPid() {
// BOCIOJIb30BATLCH HOBHM MPUKJIAIHHIM MHTepbercoMm API
// Ons mpoleccoB, BHEOPEHHEM B Bepcuyu Java 9. ..

ProcessHandle processHandle = ProcessHandle.current();
return processHandle.getPid();

U xoTs Tenepp mpUMeHseTCs CTaHAAPTHBIN HpukIagHoit nHTepdeiic API, ato
BCE€ PABHO BBI3bIBAET CIEAYIOIINI BaXKHBIN BOIIPOC: KaK HAIMCaTh TAKO IIPUKIA/-
HOJI KOfI, KOTOPBIII OyeT rapaHTMPOBAHHO BBIIIOTHATHCA BO BCEX TEKYIUX BepPC-
ax Java? OTBeT Ha 3TOT BOIIPOC O3HAa4YaeT IOCTPOEHMe U IIPaBUIbHOE BBIIIOTTHEHE
IIPOEKTa B HECKONbKUX BepcusAx Java. C OfHOI CTOPOHBI, IPUXOAUTCS MONIaraTh-
cs1 Ha 6MOIMOTeYHbIe K/IacChl, JOCTYIIHbIE TOIBKO B IOC/ENHNUX BepCHsX Java, a ¢
APpYyTOil — BBINOIHATD IPUK/IAJHON KO B MIPE&XHUX BEPCUAX, Jie/lasd B HETO HEKO-
TOpBIe BCTaBKU. B MTOre JO/DKEH OBITh CO3IaH efMHbI apxuBHbIL JAR-(aiir, He
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TpeOyIomMIT IIepeBOANTD IIPOEKT B MHOTOMOJY/IbHEBI opMar. VI Ha camoM perne
TaKoyl apxuBHBIN JAR-(daiin mo/mKeH [eiicTBOBAaTh KaK aBTOMATUYEeCKUIT MOJYIb.

PaccmoTpuM B KadecTBe IpuMepa MPOEKT, KOTOPBI HO/KEH IPABUIbHO BbI-
HIO/THATBHCS KaK B Bepcun Java 8, Tak u B Bepcun Java 11. OcHoBHas KopoBas 6a3a
JNaHHOTO IPOEKTa JIO/DKHa ObITh IOCTpOeHa B Bepcuu Java 8, a HeKoTopas ee
4acTh — B Bepcun Java 11. Jta mocmeqHsst YacTh JO/DKHA ObITh M30MMPOBAaHA OT
OCHOBHOIT KOJOBOIT 6a3bl, YTOOBI UCKITIOYNTH COOM BO BpeMsl KOMIIVIAL[UU, XOTS
OHa MOXKeT 3aBMCeTh OT apTedaKTOB IOCTPOeHMs cOOPKM B Bepcuu Java 8.

YT106bI YIPOCTUTb KOHPUIYpALNIO IOCTPOECHNA COOPKY, JOINYCTUM, YTO MHO-
TOBEPCMOHHDIN XapaKTep NaHHOIO IIPOeKTa OIlpefienAeTcs B IPUBeJEeHHON HIDKe
samcy u3 aitma Manupecra MANIFEST . MF, HaxopnsImierocss B apxuBHoM JAR-
darirne.

Multi-Release: True

AnprepHaTUBHBIN KOZ (T.e. KOZ /IS IOC/IEAYIONell BepCM) XPaHUTCS B Clie-
IIMaTbHOM KaTaJiore, HaXo/sIeMcsl B kKaTanore META-INF. B marHOM ciy4ae 3To
karayjor META-INF/versions/11.

g McnonHAmILe cpefbl Java, pealnsymolleil MHOTOBEPCUOHHBIN XapaKTep
IaHHOTO TPOEKTa, TI0bIe KIacChl U3 KaTajora KOHKPETHO BepCUM 3aMeHSIOT
UX BepCUM M3 KOPHEBOTO Karajora copep>xumoro. C gpyroit CTOpOHbI, Jjid Java
8 u 6oree paHHUX Bepcuil 3amuch B ¢arte MaHudecTa M CoflepXKIMOoe KaTanora
versions/ UTHOPUPYIOTCS M OOHAPYXMBAIOTCS TOTBKO K/IACChl, HAXOASALIECS B
KaTaJiore COIep>KUMOro.

Mpeob6pasoBaHne B MHOroBepCMOHHbDIN apXxuBHbI JAR-daiin

Yr0o6bI pa3sBepHYTb IPOrPaMMHOE ObecIieueHue B BIjle MHOTOBEPCYOHHOTO ap-
xuBHOro JAR-¢aiina, He06X0AMMO BBIIIONTHUTD CIEAYIOLINE AEICTBYIL.

1. BerasieHuTb KOZ [1A KOHKpeTHOM Bepcuu JDK.

2. PasMeTuTb 3TOT KOJ| I10 BO3MOXXHOCTH B ITaKeTe W/ IPYIIIe MAKeTOB.

3. HaumcTo nmoctpouth IpoeKT Ajist Bepcuu Java 8.

4. Co3paTb HOBBIN OTEIbHBIN MPOEKT /I BCIIOMOTATeTbHBIX KIACCOB.

5

. YCTaHOBUTD eHCTBEHHYIO 3aBVICUMOCTD J/IsI HOBOTO IIpoeKTa (¢ apredax-
TOM Bepcun Java 8).

):[}IH C6OPKI/I C MOMOIbI0 MHCTPYMEHTA/TIBHOI'O CPEACTBA Gradle moxxHO BOC-
II0/Ib30BAThC IIOHATUEM UCXO00HO20 Ha6opa " CKOMIMJINPOBATDb KO B BEPCUN
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Java 11, ucnionp3ays npyroii (6onee coBpeMeHHBIT) KOMIMIATOP. Torna apXyuBHBI
JAR-daitm MoxeT OBITh OCTPOEH CIEAYIOIM 00pa3oM:
jar {

into ('META-INF/versions/11'") {

from sourceSets.javall.output

}
manifest.attributes(
'Multi-Release': 'true'

Jlna c60pKM ¢ MOMOIIBI0 MHCTPYMEHTAIbHOTO cpefcTBa Maven Ipole Bcero
BOCIIO/Ib30BAThCsA MOAKIIOYaeMbIM K HeMy MoayneM Maven Dependency Plug-in n
BBECTU MOJIY/IbHBIE K/IacChl B 00mmit apxuBHbI JAR-¢aii Kak 4acTb OTAENIbHON
cTaguu generateresources.

Mepexop Ha moaynbHyto nnatpopmy

MHorum paspaboTunKaM IpUKIATHBIX IPOTPaMM Ha Java MIPUXOANUTCA pellaTb
HeJIeTKUI1 BOIPOC: KO/ CIIeflyeT IIePEeHOCUTD CBOU IIPUIOXKEHM s, YTOObI BOCIIONb-
30BaTbCA IPEMMYLIECTBAMYI MOJLY/IbHOM CUCTEMBbI?

Mopynu Bo/mKHBI ObITh BBIOpaHBI 10 YMOTYAHUIO JJIA BCeX paspaba-
TBHIBAEMBIX 3aHOBO IIPUIOXKEHUI ¥ OCOOEHHO CIIPOEKTMPOBAHHBIX B
CTIJIe MUKPOCTYXO.

[IpuHMMas peleHne o IMepeHOCe CYIeCTBYIOLIETO IPMIOXKeHUA (0COOEHHO ¢
MOHO/IUTHOJ apXUTEKTYpOIl) Ha MOAYIbHYIO IVIAT(GOPMY, MOXXHO PYKOBOACTBO-
BaTbCA CIEAYIOUMIMI COOOPasKEHAMIL.

1. O6HOBUTD UCTIONHAIOLIYIO Cpefy IPWIOXKeHNs 0 Bepcun Java 11, nepBoHa-
Ya/IbHO 3aIyCTUB €€ 10 IIyTU K KJIaccaM.

2. Borasuthp mobble 3aBUCUMOCTHI Hp]/[}IO)KCHI/IIZ, KOTOpbIE ObLIN MOAYIAPpU3N-
POBaHbI, 1 NIEPEHECTN UX B MOAYIN.

3. CoxpaHuTb MH00bIe HEMORYIAPU3NPOBAHHBIC 3aBICUMOCTHU B BIJIe aBTOMa-
TUYECKUX MOJY/IEN.

4. BHegpuTb €AVHBIN MOHOAUMHDBLIL MOOY/Ib BCETO MPUK/IAJHOTO KOJia.
B nrore MyuHMMaNbHO MOAYIAPU3MPOBAHHOE NPUIOKEHNUE JODKHO OBITH TO-

TOBO K Pa3BepPTbIBAHMIO B YCIOBUAX 9KCIUTyaTauuy. Takoil MOAy/lb, Kak Ipa-
BIIO, OyIeT OTKPBITBIM Ha JJaHHOI cTajuy mpolecca. Ha cregyromeit crapgnn
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OCYIIeCTB/IACTCS PeOpraHu3alysa apXUTEKTYPbI, KOTZA IIPYIOXKEeHUA pa3OuBaloTCs
Ha OT/[e/IbHBbIE MOZLY/IN TI0 Mepe HeOOXOAVMOCTH.

Kak TOnbKO NpUMKIafHOI KOJ CTaHET BBIIONHATbCA B MOAY/IAX, pedrneKcus-
HBII JOCTYI K HEMY, BO3MOKHO, CTOUT OTPAaHMYNTD C IOMOIIbIO K/II0YEBOTO C/I0BA
opens. Takoit JOCTYII MOXXHO OTPaHMYNUTh KOHKPETHBIMU MOAY/IAMU (Hampumep,
17151 00 BEKTHO-PETISIIMOHHOTO NTPeoOpasoBaHyisl MM BHEPEHNUs 3aBUCUMOCTEN) B
KayecTBe IIePBOTO IIara, HaIPaBJIeHHOTO Ha 3aIpeT 0000 V3/IMIIHETO HOCTYIIA.

ITonp3oBarensaAM MHCTPYMEHTAIbHOTO CpencTBa Maven ciefyeT IIOMHUTD, 4TO
OHO He ABJIAETCA MOJY/IbHO CUCTEMOI, HO y HETO BCe XK€ VIMEIOTCA 3aBUCUMOCTIH,
NpUBA3aHHbIE K KOHKPETHOV BepCUM, B OTIAMYME OT 3aBUCUMOCTEN MOMYIbHOM
cucreMmsl JPMS. VIncTpyMeHTanbHOE CpeicTBO Maven Mo-IpeXXHEMY Pa3BMBAETCA
B CTOPOHY IIOJIHOV MHTErpaluy ¢ MORY/IbHOM cucteMoit JPMS (1 Ha MOMEHT Ha-
NVCAaHMA JAHHONM KHUTY MHOTME IOJK/I0YaeMble MOJLY/IN €le He JJOCTUIIM 9TON
nenu). Tem He MeHee HIDKe JJAIOTCS HEKOTOpbIe O0IMe peKOMeHAALMNU I IO-
CTPOEHNs MOLY/IbHBIX IPOEKTOB B Maven.

o CrapaiiTech OTYYNTh OfVH MOAY/Ib Ha KXY 0OBEKTHYIO MOJENb IIPO-
ekTa Maven POM.

« He mopynapusupyiite npoext Maven 1o Tex IOp, II0Ka He OyfieTe TOTOBBI
K 9TOMY IIOTHOCTDBIO M/IM XOTS OBl 4aCTUYHO.

o IlomHuTE, YTO /I BBHINONTHEHMA HMPUKIATHOTO KOZA B MCIONHAIOLEN Cpe-
me Bepcun Java 11 He TpebyeTcs mocTpoeHue B HAOOpe MHCTPYMEHTA/IbHBIX
cpencTs Java 11.

B nocremHeit peKkOMeHaLMy YKa3bIBA€TCsA, YTO OVH IIyTh I IepeHoca Mpo-
ekToB Maven Ha MOAY/IbHYIO IVIaTGOPMY COCTOUT B TOM, YTOOBI IIPUCTYIIUTD K €TI0
IIOCTPOEHMIO B BUJie TPOEKTA I BePCUM Java 8 ¥ TapaHTUM aKKYPaTHOTO pasBep-
ThIBaHNA apTedakToB Maven (B Bujie aBTOMATIYeCKIX MOJY/Ieli) B VICIIOTHAIOII LI
cpene Bepcun Java 11. VM nunib nmocite Toro, Kak mneppast cTafys JaHHOTO IIpoliecca
OyneT moBefieHa 10 BIIOJIHE PabOTOCIIOCOOHOTO COCTOSIHMSA, MOXKHO IIPUCTYIATh K
CTainy MOAYIAPU3ALUNL.

I okasaHMA [elICTBEHHOMN IIOMOIIM Ha CTAaguy MOAY/IApU3aLMy MIMEeTCA He-
IJI0Xasl MHCTPYyMeHTa/IbHasA nopgepxka. Haumnas ¢ Bepcuu 8 B coctas miardop-
MBI Java BXOAMT yTwmTa jdeps (cM. raBy 13), mpegHasHaueHHas A/ OIpeferne-
HIA TeX IMAKeTOB U MOJYJeil, OT KOTOPbIX 3aBUCUT IPUKIAJHON KOJ. ITO OYeHb
yEOOHO [1s1 Tepexofia OT Bepcuu Java 8 k Java 11, mosTomy yTunnroit jdeps peko-
MEHJIyeTCA IO0/Ib30BaThCA MPU Iepefie/IKe apXUTEKTYPbI IIPUIOXKEHNIA.
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CneynanbHbie 06pasbl ¢pailnoB Ha CTaANN BbINONIHEHMNSA

OpHa U3 IIaBHBIX Ijefieil MOAY/IbHOM cucTeMbl JPMS cocTouT B TOM, YTOOBI
[aTh BO3MOXKHOCTD OIIEPUPOBATh B MPUIOKEHNM O0JIee MENTKMM ITOJMHOKECTBOM
MOJIy/Ieil BMECTO TOTO, YTOOBI 06ecreunBaTh Halmu4uue KaKIoro Kjacca B Tpajuim-
OHHOM 11 BepcuM Java 8 MOHONIMTHO VCTIONHAIONEN cpefe. Takue mpumosxeHns
MOT'YT 3aHMMaTh HAMHOT'O MEHBIINIT 00'beM OllepaTUBHOI MaMATY, COKpaIas 13-
[lep>KKM Ha BpeMs 3allycKa U OIepaTVBHYI0 IHaMAThb. boree Toro, ecimu TpebyroTcs
He BCe KJIACCHI Cpasy, TO o4eMy Obl He IIOCTAB/ATD IMPUIOKEHVe BMeCTe CO CIle-
IIVIaJIbHO COKpAIlleHHBIM 00pa3oM (ajiyoB Ha CTa/iyl BBIIIOTHEHN S, BKTIOYAIOLIVIM
B cebs MUIIb caMoe Heobxonumoe?

YT106BI IPOJEMOHCTPUPOBATH 3TY UJIEI0 HA IIPAKTHUKE, YIIAKYeM PacCMOTPEHHOE
paHee MHCTPYMEHTA/IbHOE CPEMICTBO /I IPOBEPKM Be0-CaiiTOB Ha IPUMeEHEHUe
ceteBoro nporokona HTTP/2 B caMOCTOATENbHBIN MOAY/Ib CO CIIeLMaNbHOM UC-
HOTHSAIOIIEN CPefoil. ITON Le/I MOXKHO JOOUTHCS C IOMOLIBIO yTuauThl jlink,
BXOZAIEI B cocTaB IIaT¢OpMBI Java ¢ Bepcuu 9, crenyrommM o6pasom:
$ jlink --module-path httpchecker.jar:$JAVA HOME/jmods \

--add-modules http2checker \

--launcher http2chk=http2checker \
--output http2chk-image

B panHOM cryvae mpepmosnaraeTcsi, 4To apxmBHBIN JAR-daiin httpchecker.
jar OBUI CO3[jaH C IIABHBIM KJIACCOM B KayeCTBe TOYKY BXofia. PesynbraT coxpa-
HsIeTCsI B BBIXOTHOM Kartajore http2chk-image, 3aHumaromemM okonao 39 Mo6aiir,
T.e. HAMHOTO MEHbIIle, YeM ITOJIHBI 00pa3, 0COOEHHO eCIM y4ecThb, YTO paccMa-
TPUBAEMOMY 3/1eChb MHCTPYMEHTA/IbHOMY CPe[ICTBY IOTPeOyIoTCs 6MOMMOTeKY /1
obecrieyeHnst 6e30MacHOCTH, MNGPOBAHMS U IPOYETO, IOCKOIbKY B HEM IpUMe-
HseTcs HOBbIN Moxynb HTTP.

MucTpymenTanbHOe cpeAcTBO http2chk MOXHO 3allyCTUTh Ha BBINOJHEHNUE
HeIIOCPEe[ICTBEHHO U3 KaTaJlora CO CIelaTbHbIM 00pasoM U yOemuThCsA, 9YTO OHO
paboTaeT Jake B TOM C/Iydae, eC/ii Ha KOMIIbIOTepe OTCYTCTBYeT TpeOyromasics
BepCHA YTWINTHL java.
$ java -version
java version "1.8.0 144"

Java (IM) SE Runtime Environment (build 1.8.0 144-b01)
Java HotSpot (TM) 64-Bit Server VM (build 25.144-b01, mixed mode)

$ ./bin/http2chk https://www.google.com
https://www.google.com: HTTP
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PasBepThIBaHMe clleManbHBIX 00pa3oB ¢aiiyloB Ha CTaJMM BBHITOTHEHMS JO-
BOJIbHO HOBOE€ CPEICTBO, HO OHO 00JajjaeT HeMaJIbIM IIOTEHINAIOM JJIA COKpa-
meHNsA o6'beMa IaMATH, 3aHMMaeMOll IPUK/IaJHBIM KOJIOM, IIOMOras Java Bblfiep-
XKVBaThb KOHKYPEHIVIO B 910Xy MUKpOCIyx0. B O6ynymem yrunuty jlink MOXXHO
OyzmeT make IPUMEHATb BMECTe C HOBBIMM CPefCTBaMM KOMIMJIALUY, BK/IIOYas
xomnwATop Graal, KOTOPBIM MOXKHO IOIb30BaTbCs KaK JyIA CTATUYECKOl, TaK U
UL AMHAMUYECKO KOMIMIALMY (CM. OIMCaHue YTUINTBL jaotc B rmase 13). Tem
He MeHee COBMECTHOE MCIO/Ib30BaHMe yTwnT jlink m jaotc B Bepcunu Java 11
IIOKa ellle He [aeT HMKAKUX PeIIAoIINX IIPEeUMYLIECTB B OTHOIIEHUI IIPOU3BOSM-
TEJIbHOCTI.

TpyAaHOCTH, CBA3aHHbIE ¢ MOAYNAMMU

HecmoTps Ha TO 4TO MOAY/IbHAasA CUCTeMA SAB/IAETCA IIABHBIM HOBLIECTBOM B
Bepcun Java 9, KOTOPOMY ObIJIO yZieJIeHO HeMalo BpeMeHU U CUI pa3paboTYMKOB
A3BIKA Java, OHa BCe >Ke He JIMIIeHa HeOCTAaTKOB. VI 3T0, BEpOATHO, OBIIIO Hems-
0eXXHO, MOCKOIbKY MOZIY/IbHASA CUCTeMa KOPEHHBIM 00pa3oM M3MeHAET MOPSALOK
IPOEKTUPOBAHMA M BBITYCKA IPUKIAJHBIX IIporpaMM Ha Java. Bemb ObIIo 6B
IPaKTUYECK) HEBO3MOXKHO 130€XXaTb HEKOTOPBIX TPYAHOCTEN, IepeBOAs Ha MO-
IYIbHYIO IIaTGOPMY CTONIb KPYIHYIO M 3PeTyI0 SKOCUCTEMY, KaK Java.

Knacc Unsafe n 3aTpyAHEeHNA, CBA3aHHbI€ C HUM

Kiacc sun.misc.Unsafe mmpoko npumensercs paspaborunkamy 61mbmmo-
TeK ¥ KapKacoB U APYTMMU peann3aTopaMy IPOrpaMMHOTO obecriedeHns B cpefie
Java. Ho aTOT Kmacc OTHOCUMTCA K BHYTPEHHeN peannsaliuy ¥ He BXOJUT B COCTaB
CTaHJapTHOTO IpuknagHoro nHrepderica API Ha nmmatdopme Java, Ha 4TO SICHO
yKas3blBaeT MMsA €ro makera. JJa M caMo MM 3TOrO Kjacca BIIOJIHE OIpefle/IeHHO
yKa3bIBaeT Ha TO, YTO OH He NpefHa3HauyeH J/Is IPMMEHEeHN B IIPUK/IAJHBIX IPO-
rpaMMax Ha Java.

Knacc Unsafe OTHOCUTCA K HENOAAEP>KMBAEMOMY BHYTPE€HHEMY IIPUK/IafHO-
My nHTepdeiicy API, mosToMmy oH MOXXeT 6BITH OTBEPrHYT MM MOAUPUIMPOBAH
B 006011 HOBOJT Bepcuu Java, He IPMHMMAasl BO BHUMaHNUe ITOCTENCTBYS IS TTOTIb-
30BaTeNbCKUX NpyIoxeHuit. JIr060it Ko, B KOTOPOM NPUMEHETCS 3TOT KIIacc,
¢dbopManbHO CBsI3aH HEIOCPECTBEHHO C BUPTYanbHOI MamyHoi HotSpot, moren-
LMa7TbHO CYUTAETCA HECTAH[JAPTHBIM U MOXKET He BBIIOTHATHCA B JPYTUX peann-
3alMAX.
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U xots knacc Unsafe odunmanbHo He BXOAUT B cocTas mardopmsl Java SE,
OH TaK WM MHade cTajn GaKTUYeCKM CTAaHAAPTHOI U IJIAaBHOJ COCTABIISAIOIIEl pea-
JM3alVM, O CYIIECTBY, KaX/0/1 OCHOBHOII 6ubmoTeku. B mpopgomkenne mocnerno-
BaTeJIbHOTO Psifia BEPCUIl OH Pa3BMJICA B HEYTO BPOJe MeCTa CBAJIKY sl HECTaH-
JApTHBIX, HO HeOOXOAVMBIX (PYHKIMOHATBHBIX CPefCTB. JTa MEeLIaHMHA [IPEACTaB-
nsgeT co601 Pa3HOPORHYI0 MacCy QYHKIMOHATIBHBIX CPECTB C PasHOI CTeleHbIO
6e30IacHOCTM, HaJJeX)XHOCTH U IIPEOCTaB/IsIeMbIX BO3MOXKHOCTelt. Hike mepeunc-
JIeHbI HEKOTOpBIE NIpMMepHI IPMMeHeHA Kacca Unsafe.

o DbbpicTpas cepmanusanusa u gecepuanusany.

o IloToKoOe3omacHbIT 64-paspsAaHbLI IIaTGOPMEHHO-OPUEHTYPOBAHHBII J0-
CTYII K OIlepaTVBHOJ MaMATY (HalpyuMep, 3a Ipefe/iaMu “Ky4m”).

o ATOMapHble onepanuy B ONePaTUBHOIN MaMATH (HalpyuMep, CpaBHeHue ¢ 00-
MEHOM).

o DBbICTpBIit JOCTYI K NONIAM U MAMATH.
» 3amena uHTepdeiica JNI Ha MHOTOIIEPALIOHHYIO CUCTEMY.
o JlocTyn K s7ieMeHTaM MacCUBa C M3MEHUYMBON CEMaHTUKOIL.

3HauNTeIbHbIEe TPYFHOCTY CBA3AHBI C TeM, YTO MHOTHME OMOMMOTEKM U KapKachl
He y[jaBaJIoch ITepeBecTy Ha Bepcuio Java 9 6e3 3aMeHbl HeKOTOPBIX (PyHKIIMOHAIb-
HBIX CpeficTB Kmacca Unsafe. V 5T0 OKa3bIBaeT BIMAHME HA BCEX, KTO MOIb3YETCA
MoOpIMY OMOMMOTEKaMy U KapKacaMy, a IO CYIIeCTBY, KaX/bIM IPWIOKEHIEM B
3KOCHUCTeME Java.

[lna ycTpaHeHnsa sToro HegocTatka B KoMmaHuy Oracle 6bumn pa3paboTaHbI
HOBBIe NIPUKIafHble MHTepdeiichl AP mia mopgepxku Tex, KoMy TpeOyoTcs no-
Ro6HbIe PYHKIMOHAIbHBIE CPEJICTBA, a TAK)Xe BbIJIe/IEHDbI B OT/E/IbHBII MakeT jdk.
unsupported npukiagHble nHTepdeiicsl AP, KOTOpBIe Helb3s MHKAIICY/INPOBATh
CO BpeMeHeM B MOAY/Ib. biiarogaps sTomy paspaboTdmkaM SICHO JaHO MOHATH, YTO
TaKye IPUKIafHbIe UHTePQeiichl 0pUIMANTbHO He IOAeP>KUBAIOTCS, a C/IefoBa-
TE€/IbHO, OHY BOJIbHBI ITO/Ib30BAThCA VMM Ha CBOVI CTpaxX M PUCK.

910 maer knaccy Unsafe BpeMeHHbIN MaH/AT HAa IPYMEHEHNE B TeYEHME CTPO-
ro OpaHMYEHHOTO NepHoja BPeMeHN, MOOLIpsAs B TO XKe BpeMsA pa3pabOTIMKOB
OMOMMOTEK U KAPKACOB II€PEXOIUTh Ha HOBbIe puKiagHbie nHTepdeiicsr APL. Xa-
PaKTEepHBIM IPVMMEPOM TAKOV 3aMeHBI CIY>KUT NpUKIafHON uHTepderic API mis
JeCKPUIITOPOB II€PEMEHHBIX, PACIINPAIONINX OHATIE 0eCKPUNIMOPOS Memo006
(cm. rmaBy 11) 1 BBOAAIIMX HOBbIe (PyHKIMOHAIbHBIE BO3SMOXHOCTY (Hampumep,

TpyRHOCTM, CBA3aHHbIE C MOAYNAMN | 519



peXMMBI 1A 6apbepoB MapajennsMa B Bepcun Java 9). 9T cpefcTsa HapAfmy ¢
0OHOBIEHUAMY Mofieny mamMATK Java (JMM) npusBaHbl COCTaBUTb CTaHIAPTHBIN
npuknagHoi uHTepdeiic API mis jocTyna K HOBBIM HU3KOYPOBHEBBIM CpefiCTBaM
LIT1, 3anpemas B TO >ke BpeMs pa3pabOTUYMKaM HOTHBIN HOCTYII K OITACHBIM (PYHK-
I[VIOHAIbHBIM BO3MOXKHOCTAM, KOTOpBIE MOXXHO ObIIO OOHApy>KUTb paHbIIEe B
knacce Unsafe. [TogpobHee o xmacce Unsafe u cBsA3aHHBIX C HUM IUIATQOpPMeEH-
HO-OPMEHTMPOBAHHBIX METOIMKAX MOXKHO y3HaTb B kHure Optimizing Java (n3na-
tenbcTBO O'Reilly, 2018 1.).

OTcyTCcTBME KOHTpONA Bepcum

B cranpgapT Ha MopynbHywo cuctemy JPMS B Bepcum Java 11 He BXOOUT KOH-
TPOJIb BEPCUIT 3aBUCUMOCTEIA.

Takoe MpoekTHOe pelleHye ObII0 IPUHATO HaAMEPEHHO, YTOOBI YIIpo-
CTUTD BBIITYCKAaeMYI0 MOJY/IbHYIO CUCTEMY. XOTS 9TO He IPENATCTBY-
eT B IepCIeKTVBe BKIIOYEHNIO B MOJY/IN 3aBUCUMOCTEI, IPUBs3aH-
HBIX K BEPCUIL.

B cnoxuBiieMcs Tenepb MONOXXEHUN /1A KOHTPOJIA BEPCUil 3aBUCUMOCTeI!
OTHeNbHBIX MOAy/Iell TpeOyIoTCs BHEUIHVME MHCTPYMEHTAIbHble CpeficTBa. Ta-
KIe CpefiCTBa MOTYT, HAaIIpXMep, BXOAUTb B COCTAaB 0OBEKTHOI MOJe/IM MPOEKTa
(POM), co3naBaeMolt B MHCTPYMEHTAJIbBHOM cpefcTBe cobopku Maven. [Tpenmy-
IIeCTBO TAKOT'O IOAXOMA 3aK/II0YaeTcsA B TOM, YTO 3arPy3Ky U KOHTPOJ/Ib Bepcuil
MOXXHO OCYILIECTB/IATb B JIOKA/IbHOM XPaHMINIE MHCTPYMEHTAIbHOTO CPeACcTBa
cbopku.

Ho, HecMoTps Ha Bce 3TO, HENIPETIO>KHBIM OCTAeTCA MPOCTON PaKT: CBEIEHNS O
BEpCHAX 3aBUCUMOCTEN JJO/DKHBI XPAaHUTDCA 3a IpefelaMil MOAY/IS U He BXOANUTD
B coctaB apxuBHOro JAR-¢aiina. V1 oT 3TOro 10BOIBHO CKBEpHOTrO (haKkTa HUKYLA
He JIeThCH, XOTsA MOTIOXKeHNe ceifyac He XyxKe, YeM Ipex/ie, KOIa 3aBYICUMOCTH BbI-
BOJVINCD U3 ITyTH K K/IacCaM.

MepneHHble TeMNnbl BHeAPeHNA

I[Tocre Bepcun Java 9 Mofenb BBITYCKOB Bepcuii Java KOpeHHBIM 00pa3oM u3-
MeHMnach. Tak, B BepcusAx Java 8 u 9 npuMeHsANach MOJieNIb KIOYEBbIX BBIIY-
CKOB, I'7le OIHO ITTaBHOe (PYHKI[MOHA/IbHOE CPeACTBO (Hampumep, nsMOia-BbIpa-
YKEHUA WIN MOLY/IN), IO CYIIECTBY, ONpeNe/sAo BeCh BBHIIIYCK, a C/IefJOBATEeIbHO,
JaTa ero IOABJIEHMA Ha CBET 3aBJCelTa OT OKOHYATE/IbHOM TOTOBHOCTY INIABHOTO
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byHKIMOHAIBHOTO CpeficTBa. HemocTaTok Takoi Momeny 3aKk/Iodancs B Headdek-
TUBHOCTH BBIITYCKOB 13-3a HEOIIPEJETIEHHOCTH UX JIaT MOABJIEHNA Ha CBeT. B yacT-
HOCTY, TIOSABJIEHUA MENKOTO (PYHKIMOHAIBHOTO CPefiCTBA, He YAOCTaMBaBIIEroCcs
OT/IEeTIbHOTO BBINTYCKA, IIPUXOAMIOCH XK/IATh BIUIOTb O C/IEAYIOLIell ITaBHOI BepCUNL.
B nrore B Bepcuu Java 10 6bU1a IpMHATA HOBasA MOJE/b BHIITYCKOB, BHEAPSBIIAA
CMPo20 02PAHU1EHHDLIL N0 BPeMeHU KOHMPOb 6epculi, BKIIOYas Clefylollee.

o Bepcumn Java Temeppb KmaccupuiupyoTcs Kak QyHKIMOHA/IbHBIE, BBIITYCKae-
Mbl€ C PETY/IAPHON NEPUOANYHOCTDHIO Yepe3 KaXK/ble IIeCTb MECALEB.

o ODyHKIVMOHA/IbHbIE CPEACTBA He BHEAPSATCA Ha IUTaTdopMe HO TeX IOp,
II0Ka He OyyT OKOHYATe/bHO FOTOBBI.

o XpaHummile ¢ OCHOBHOJ BETKOJ pa3pabOTKM IIOCTOSHHO HaXOUTCS B CO-
CTOSIHMU BBIITyCKa.

Takme BbITYCKM IPUTOAHBI INIIb B TeYeHMEe MIeCTU MeCALEeB, 110 ICTeYeHNN KO-
TOPBIX OHM OOJIbIIIEe He MOAiep>kMBatoTcsA. KaXk/ible TPy rofja BBITYCKAaeTCA CIIeIN-
a/IbHas Bepcusl, IIpefHasHaYeHHas i 007120cpouHoti noddepucku (LTS), umeromeit
paclIMpeHHYI0 HOAEPKKY.

Hecmotpst Ha TO 4TO COOOIIECTBO MPOrpaMMUPYIOIINX Ha Java OTHECTIOCh, B
06111eM, TIOJIOKUTENBHO K HOBOMY YCKOPEHHOMY LIMK/IY BBIITYCKOB, TEMIIbI BHEZpe-
HUA Java 9 U NMOCHEeNyOINX BEPCUIl CTa/I HAMHOTO MEHBIIVIMU, 9eM IIpefbIny-
X Bepcuil. BO3MOXHO, 9TO 00BACHACTCA CTpeMIeHMeM KPYITHBIX IIPeApUATII
HI0/Tb30BAThCsI O0TIee MPOJO/KUTENBHBIMIA LIMKIAMI TTOAEP>KKY, a He OOHOBIIATD
Kaxj0e QYHKIMOHAIbHOE CPEACTBO IO MCTEYEHNM BCETO JMIIb IIeCTI MeCALeB.

Kpome Toro, o6HOBNIeHMe Java 8 1o Bepcuy 9 He ABJIAETCA YIPOIIEHHON 3aMe-
HOJ1, B OT/INYMeE OT IIEpPeXofia OT Bepcun 7 K Bepcun 8 M B MEHbUIEN CTEIIEHU — OT
Bepcuu 6 K Bepcuu 7. MofyibHas cricTeMa KOPEHHBIM 00pa3oM M3MeHseT MHOTVIe
cBOJICTBa IIAaTGOPMBI Java, Jaske eCiv MOAY/IN He IPUMEHAIOTCA B IPUIOKEHIX,
pacCUMTaHHBIX Ha KOHEYHBIX ITOJIb30BaTenell. BemencTBue aToro paspaboTumku
HEOXOTHO IIePeXOfiAT OT Java 8 K HOBOJ BepCUM, €C/I OHU He BUJAT B 3TOM ABHBIX
IPEVMYLIECTB.

9TO NPUBOANT K IpobIeMaM TuHa “KypMLBI U Aia’, KOrjga pa3paboTdnkam
TPYAHO OTHENUTD IIPUYMHY OT C/IEACTBUA, U TIO9TOMY OHM He CIelaT IepeXOofUTh
Ha HOBYIO BEPCUIO 13-3a TOTO, YTO B OMOIMOTEKAX U MPOYNX HPUMEHAEMBIX VMU
KOMIIOHEHTAX ellle He MOAJepKIBaeTCsl MOJY/IbHasA cucTeMa Java. C gpyroii cTopo-
HBI, KOMIIaHUU U COOOIIeCTBa pa3pabOTYMKOB IPOrPAMMHOT0 00ecIieyeHns C OT-
KPBITBIM KOJIOM, IOAJepKMBaroliye 6MOMMOTeK 1 MpoYMie NHCTPYMEeHTaIbHbIe
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CPeNCTBa, CYNTAT MOANEPXKKY CAeNYIOIINX II0CIe Java 8 Bepcuil HUSKOIIPUOPH-
TETHOIA, IIOCKONIbKY KPYT IT0/Ib30BaTe/Iell MOMIY/IbHOM CUCTEMBI Java Bce ellle HeBe-
nuK. [lossBnenne Java 11 — nepBoii ocse Java 8 Bepcum ¢ JONTOCPOUHON IOLIEPIK-
KOl — MOXXeT MOIPaBUThb 3TO IOJOKEHNE, IIOCKOIbKY B Hell IPefoCTaBIAeTCs
HOZiIep>KMBaeMasi Cpefia, KOTOPYI pa3paboTuMKy KOPIIOPATUBHBIX IIPVIIOXKEHMI
MOTYT IIOCYNUTATh YAOOHOI LIe/IbI0 [ Iepexofia Ha HOBYIO BEPCHIO.

Pe3lome

MopynbHble CpeficCTBa BIEPBble BHEAPEHBI B BepcuM Java 9 M Halje/lleHbl Ha
paspellleHye Cpa3y HeCKOIbKUX 3aTPy/IHeHNUI. B 4acTHOCTU, OHM MO3BONAIT CO-
KPaTUTb BpeMs 3allycKa HPUK/IAJHBIX IPOrpaMM, 00beM 3aHMMaeMOil ITaMATH U
CJIOKHOCTb ITyT€M OTKa3a B JOCTYIe K BHYTPEHHMM 3/IeMeHTaM. [JoIrocpo4HbIX
1ie/Iell, HallpaBJIeHHBIX Ha TO, YTOOBI YCOBEPILICHCTBOBATb APXUTEKTYPY IPUIIOKe-
HUIT I IPUCTYIUTb K OO YMBIBAHMIO HOBBIX IIOIXOMOB K KOMIM/IALIMU U pasBep-
TBIBAHMUIO, €llle MPEeACTOUT HOCTUYD.

TeMm He MeHee HEIIPENTOXKHBIM OCTAETCA TOT IPOCTON (AKT, YTO MOC/IEe BBITYCKa
Bepcun Java 11 HeMHOrMe paspabOTUMKY U MPOEKTHI LIeIMKOM U IOMTHOCTBIO Iie-
pelrIn Ha MOAYIbHYIO ITaTdopMy. B cBA3U ¢ aTMM OXMpaaeTcs, 4TO MOAYILApM3a-
Vs OKaXKETCS JIOITOCPOYHBIM ITPOEKTOM, KOTOPBIN HE CKOPO OKYIIUTCA CTOPULEN
VI OIIMPAETCs Ha ceTeBble 9P PeKThl B 9KOCUCTeMe Java, YTOOBI JOCTUYD IOTHON
BBITOJIbI.

Tax mwm nHave, pa3pabOTUYMKIM JO/DKHBI OIIPefie/IeHHO M ¢ CaMOr0 Havasa pac-
CMaTpyBaTh BO3MOXXHOCTb IIOCTPOEHMA HOBBIX IPUIOXKEHMII MOMIY/IbHBIM CIIOCO-
6oM. Xots 0611as uCTopys MORY/IApU3aV IIATGOPMBI B 9KOCUCTEMe Java TOJb-
KO HA4MHAeTCA.
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